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WELCOME TO ASMAC

Agriculture is one of the most basic and vital activities in human history. This important process
from soil to the table includes not only food production but also economic, environmental, and
social regulations. In this context, we were very pleased to see you at the "International Congress
of Multidisciplinary Approaches in Agricultural Sciences".

Our congress, hosted by Bayburt University between 15-17 May 2024, discussed the key role of
agriculture worldwide and the important challenges it faces. This valuable interaction between the
participants emphasized that agriculture is a critical set of elements not only in food production
but also in terms of sustainability, economy, and social well-being. Our congress was held in a
hybrid format this year in order to emphasize the global importance of agriculture more effectively
and to provide wider interaction among participants. By offering both face-to-face and online
participation opportunities, the congress was made easily accessible to everyone.

The International Congress of Multidisciplinary Approaches in Agricultural Sciences provided
participants with an in-depth understanding of the future of the agricultural sector, as well as the
opportunity to learn the latest innovations and developments in the sector. This event strengthened
the multidisciplinary approach in agriculture by touching on global problems such as climate
change and population growth, enabled the discussion of scientifically innovative approaches to
current problems, and provided a multidisciplinary perspective on soil, water, plant and animal
interactions. It also offered opportunities to meet industry experts and share experiences through
interaction and networking opportunities among participants.

The International Congress of Multidisciplinary Approaches in Agricultural Sciences became a
valuable information platform for everyone working multidisciplinary in the field of agriculture
and offered participants an in-depth perspective on current issues in the sector. We were very

happy to see you among us at this important event, which emphasizes that agriculture is not only
a sector but also an indispensable source of life for humanity.

Sincerely,

Organizing Committee
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Bayburt / TURKIYE
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Prof. Dr. Fuat Sezgin Konferans Salonu (Baberti Kiilliyesi)
09.30-10.30 KAYIT
10.30-11.00 ACILIS KONUSMALARI
11.00-11.30 ACILIS KOKTEYLI
TURKIYE'DE SEKER SANAYiSi PANELI Prof. Dr. Erdogan OZTURK (Atatiirk Universitesi)
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AMFI I

Paralel

Oturumlar : —
/ Oturum Baskani: Do¢. Dr. Aybike KAMILOGLU

Saat Bashk Yazarlar

AMFIi IT

Oturum Baskani: Do¢. Dr. Emre TEKCE

Bashk

Yazarlar

AMFI III

Oturum Baskani: Dog. Dr. Yasar ERDOGAN

Bashk

Yazarlar

Effect of gas concentration on
Exploring the Neurological Effects of | Ebrahim ALINIA-AHADANI | decolorization of aqueous brahim CENGIZ Devlet Ziraat Isletmeleri Ugur UCAR
) ) COVID-19 and Herbal Interventions: | Zahra ALIZADEH-TARPOEI | solutions containing acid yellow Kurumu Ticari Isletmeler
16:15-16:30 A Comprehensive Review Sahebe HAJIPOUR 17 by ozonation process Miiessesesi Faaliyetleri (1942-
Neda HOSSEINIPOUR 1950)
Zeliha SELAMOGLU
Impact of Pomegranate on Enhancing Ebrahim Alinia-Ahandani Hadi | Karaciger Enzimleri ve Mazhar Burak CAN Tarimsal Kooperatiflerin Isil TAN
16:30-16:45 the Body's Immune System Darzi-Ramandi Beslenmenin Etkisi Aybiike IMIK Islevselliklerinin ve frfan Okan GULER
Jalal Aminrezaei-Astaneh Stirdiirtilebilirliklerinin Tespiti Fahri YAVUZ
Alimohammad Yavari Uzerine Bir Calisma “Erzurum
ili Ornegi”
Hayvansal Gida Uretiminde Su Hacer KAYA Uses And Economic Behnam Asgari Lajayer
Investigating the Effects of Herbal Ebrahim Alinia-Ahandani Ayak Izinin Degerlendirilmesi Halit MAZLUM Importance Of Calendula Betiil GIDIK
. . Remedies on Bone and Joint Health Jalal Aminrezaei-Astaneh (Calendula officinalis L.) Kiibra KILIC
16:45-17:00 Alimohammad Yavari
Bayburt {li Ve Cevresindeki igme Umit YILDIRIM Tarimda Dijital Doniigtim: Doruk AYBERKIN Bugday Uretiminde Lider Emine Seyma ESGIN
17:00-17:15 Suyu Kaynaklarinim Kalitesinin Onur GUVEN Blokzincir Teknolojisiyle Seffaf Ulkelerin 2023-2027 Ahmet Semih
Degerlendirilmesi Ve Siirdiiriilebilir Gida Sistemleri Dénemindeki Uretimlerinin UZUNDUMLU
Arima Modeliyle Tahmini
Recep DUMAN Seker Pancar1 Uretiminde Lider | Sehriban AKAN
Kimyasal Fertilizerlere Cevre Dostu Sinan BAYRAM Bitki Koruma Baglikli Bilimsel Emine TAS fller ve Tiirkiyenin 2023-2027 Ahmet Semih
17:15-17:30 Bir Alternatif: Biyofertilizerler Ali Savas BULBUL Aragtirmalarin Bibliyometrik Siikran DERTLI Dénemindeki Uretimlerinin UZUNDUMLU
Analizi: Web Of Science (Wos) Betiil DURSUNOGLU Arimma Modeliyle Tahmini
Ornegi
Tibbi Ve Aromatik Konulu Emine TAS
. . Lisansiistii Tez Calismalarmim Siikran DERTLI
17:30-17:45 Bibliyometrik Analiz ile
Degerlendirilmesi
16 MAYIS 2024 PERSEMBE
Davetli Konusmaci Oturumu -2 (Ekip Katilim Kodu: 87eqqh8)
Oturum Bagskani: Dr. S. Ravichandran (Lovely Professional Universitesi)
9:00-10:30 Prof. Dr. Ozlem OZBEK (Hitit I"Jniversitesi] Dr. Jyoti Rajput (Lovely Professional l"Jniversitesi)
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Paralel
Oturumlar
/

Saat

Paralel Oturum-1
Ekip Katihm Kodu : pgkacl2

Oturum Baskani: Dog. Dr. Didem GULERYUZ

Bashk

Yazarlar

Dr. Muhammad Yasir Naeem (Padua Universitesi)
Dr. Ebrahim Alinia-Ahandani (Guilan Universitesi)

Prof. Dr. Zeliha SELAMOGLU (Khoja Akhmet Yassawi
International Kazakh-Turkish Universitesi)

Paralel Oturum-2
Ekip Katim Kodu : 87eqgh8

Oturum Baskani: Dog¢. Dr. Sinan BAYRAM

Bashk

Yazarlar

Prof. Dr. Cavadxan Qasimov (Nah¢ivan Devlet Universitesi)

Paralel Oturum-3
Ekip Katihm Kodu : gzvqcot

Bashk

Oturum Baskam: Do¢. Dr. Naciye KUTLU KANTAR

Yazarlar

Sustainable Development Goals Aarushi Chhibber The Utilization Of Citrus Peel Esma Nur YUREK Atmosferik Soguk Plazma Flandra SKEJA
Promotes Better Quality of Life Zeliha Selamoglu Pectins As A Sustamable Fat Sebahat OZTEKIN Teknolojisinin Farkli Meyve Cem BALTACIOGLU
10:30-10:45 S.Ravichandran Replacer In Cookie Formulations Sularmin Fitokimyasal
Parametreleri Uzerine Etkileri
Exploring the Influence of a Daniele Giuseppe Buccato An Overview Of The Natural Sahebe HAJIPOUR Fermente Igeceklerde Biyojen Ayse Nur TERZI
Pomegranate Extract on the Lorenza Francesca De Lellis Compounds Of Plants and Their Dr ALINIA-AHANANI Amin Olusumu Hasan TANGULER
functionality of healthy and diseased Alessandro Di Minno Effect On Diseases Neda HOSSEINIPOUR
human gut microbiota Alessandra Baldi Zahra ALIZADEH-TARPOE
Hammad Ullah Zeliha SELAMOGLU
. . Balaji Paulraj
10:45-11:00 Paola Cuomo
Costanza Valentina Riccioni
Adriana Delgado Osorio
José Angel Rufian Henares
Maria Daglia
Alternative water solutions for Masmoudi Jabri K Ameliorative Activity Of Aster Dr Evelyn SABA Siit Endiistrisinde Giincel Hiillya YAMAN
agricultural purposes: Case study Boubakri A Scaber On inflammation and Arfan YOUSAF Tiiketici Trendleri
aquifer Nabeul-Hammamet, Tunisia Mansouri, L Oxidative Stress Man Hee RHEE
Bousselmi L
11:00-11:15 Al-Addous M
Wellmann J
Miiller A
Akrout H
A Study Of Demand And Supply Of Cori Qamara The Effect Of Starter Fertilizer On | Maja Sudimac Glutensiz Beslenmede Bal Tomris SEHERI
Beef Ari Wibowo Production Characteristics Of Djordje Morav¢evié¢ Kabagi Ununun Onemi Cem BALTACIOGLU
Suhardi Broceoli Aleksandar Kosti¢
11:15-11:30 Dinar Anindyasari Ana Vujosevié
M.1. Haris Sandra Vukovié
Nadesta Nazarius Sofija Kilibarda
lvan Tupajic
The Bacteriophages Therapy of Mariana Grecu Radiational Pollution in Jalal Aminrezaei Astaneh Glutensiz Bakliyat Cerezleri Elif CELIK
11:30-11:45 Interdigital Pyoderma Complicated by | Madalina-Elena Henea, Agriculture Jalal jahanpanah Hasan USLU
Cellulitis with Antibiotic-Resistant Cristina Mihaela Rimbu,
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Pseudomonas aeruginosa in a Dog—
Case Report

Catalina Simion, Eusebiu-
Viorel Sindilar
Gheorghe Solcan

11:45-12:00

Management of Outsourcing in Food
Logistics

Usman Mir KHAN
Mesut SELAMOGLU

Prevalence Of Antimicrobial
Resistant Enterococci Species At
Animmal-Human Interface

Muhammad Imran Khan
Arfan Yousaf

Hamid Irshad

Asghar Khan

Yenilebilir Kitosan Film ve
Diyatomitin Hamsi’ nin
(Engraulis Encrasicolus L.) Raf
Omriine Etkisi

Murat SAKARYA
Emre YAVUZER

Paralel Paralel Oturum-4 Paralel Oturum-5 Paralel Oturum-6
Oturumlar Ekip Katim Kodu : u4nnc10 Ekip Katihm Kodu : yanio7r Ekip Katim Kodu : 5ix5jjl
/ Oturum Baskani: Prof. Dr. Sibel SILICI Oturum Baskani: Dog. Dr. Volkan GUL Oturum Baskani: Dog. Dr. Nuray DEMIR
Saat Bashk Yazarlar Bashk Yazarlar Bashk [ Yazarlar
Mapping Stakeholder Interests In Dede Aprylasari Bitkisel Yag Ekstraksiyonunda Dilsat BOZDOGAN Hindi Ko ftelerinde Mese Orhan OZUNLU
Baluran National Park's Beef Cattle Siti Azizah Yesil Teknikler KONUSKAN Palamudu Ununun Kullanim Haluk ERGEZER
i i Enterprise Ari Wibowo Olanakl
10:30-10:45 Muhammad Ichsan Haris anastan
Skorn Koonawootrittriron
Suhardi
Expression Analysis and Comparative | Mahmood-ur-RAHMAN Multuvariate Statistical Abdullah COLAKOGLU Effects of Corn and Einkorn Halime ALP
Genomics Of Kcs Genes In Sunflower | Parwsha ZAIB Approches Based On Fatty Acid Flours on Some Quality Kiibra UNAL
10:45-11:00 Under Drought Stress and Triglyceride Composition Of Properties of Chicken Burgers Esra SABUNCU
Olve Ouls Produced In The
Kahramanmaras Region
Promoting Organic Farming Practices: | Vesna K State Estimation Of Crop, Pest Meri¢ CETIN Etlik Piliglerde Goriilen Et Ahmet YAMAN
Enhancing Honey Quality and KARAPETKOVSKA and Predator Model In An Hatalar1 ve Bunlara
11:00-11:15 Environmental Sustainability HRISTQVA Agricultural System Siirdiiriilebilirlik
Zija SAIDOV Perspektifinden Céziim
Onerileri
Propolis And Turmeric As Burn Zeeshan Ali Bacteriophage Usage For Giilsiim UNAL Farkli Plastiklestiricilerle Elde Giines KOC
Wound Healing Modulators H. M. Hashim Qayyum Bacteral Disease Management In - | Nida UNLU Edilen Soya Proteini ve Jelatin Giilistan OKUTAN
Usama Bin Matloob Potato Eminur ELCI Bazli Film Cézeltilerinde Gokhan BORAN
Xff;sgf(ﬁzslazf Viskozitenin Degisimi
1E_11- u
11:15-11:30 Mansur Abdullah
M. Moaeen ud Din
Aayesha Riaz
Evelyn Saba
Imtiaz Ahmad Khan
Honey Resources Management In Marius Gheorghe DOLIS Pollination Of Grape Fruits Fatma ALAN Cesitli Proteinlerin Propolis Habibe SELCUK
Miroslava Village, lasi County Claudia PANZARU Aysen Melda COLAK Mikroenkapsiilasyonunda Ayhan BASTURK
Alexandru USTUROI Kullaniimas:
11:30-11:45 Maidalina Alexandra
DAVIDESCU
Effect Of Larval Homogenate Sibel SILICT Atik Balik I¢ Organlarindan Elde Salih YORULMAZ Balik Jelatini ve Balik Yag Halil Ibrahim SIMSEK
11:45-12:00 Developing From Unfertilized Eggs Edilmis Yag ile Sabun Uretimi Emre YAVUZER Bazli Fonksiyonel Jelibon Emre YAVUZER
On Infertility Uretimi Hamza ALASAVAR
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Paralel
Oturumlar

Paralel Oturum-7
Ekip Katihm Kodu : eq0137t

Paralel Oturum-8
Ekip Katihm Kodu : zt7d1loc

Asli SAN

Paralel Oturum-9
Ekip Katihm Kodu : jfw457r

/ Oturum Baskani: Prof.Dr. Saziye Canan BOLUKBASI
Saat AKTAS

Oturum Baskani: Prof. Dr.Sinan AKTAS Oturum Baskam: Prof.Dr. Zeliha SELAMOGLU

Bashk

Yazarlar

Bashk

Yazarlar

Bashk

Yazarlar

Environmental Sustainability Through | Nikita SHARMA Usage Of Teff and Chia Seed Nazik Meziyet Dilek Findik ve Findik Uriinlerinde E- | Arzu KARAOSMANOGLU
Rain Water Harvesting S.RAVICHANDRAN Flour In Gluten Free Chicken Kiibra UNAL Ticaret Uygulamalarinin
13:30-13:45 Zeliha SELAMOGLU Patties: An Alternative Product Ahsen Nur TURAN Degerlendirilmesi
For Celiac Patients
Physiology Of Afamin, A Potential Nurlan AKHMETOV Kedilerde Feline Panleukopenia Bensu Cemre CELIK Tea Tourism and Sustamability Gokgen AYDINBAS
Early Indicator Of Metabolic Biilent BAYRAKTAR Hastaliginin Hemogram Ve Mustafa KOCKAYA In The Context Of Regional
Syndrome Emre TEKCE Biyokimya Parametreleri Uzerine Development: The Case Of Rize
. . Ali Savas BULBUL Etkileri Province
13:45-14:00 Vecihi AKSAKAL
Photosensitisation Dermatitis In Gheorghe SOLCAN Siyah Asker Sinegi (Hermetia Esra CAGAN ULUSAN Development Of A Novel Nezahat OLCAY
Animals Alina ANTON illucens) Larva Ununun Kanatl Merve KARAGOZ Cracker Formulation With Mustafa Kiirsat DEMIR
14:00-14:15 Beslemede Kullanimi glack Chickpea Flour and Black
umin Seed Meals
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COLYAK HASTALIGL ETKIiLERi VE GLUTENSiZ BESLENME
Beyza Bal', Safa Karaman'*
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Nigde, Tiirkiye

* Sorumlu yazar e-posta: safakaraman@ohu.edu.tr

Ozet

Colyak, bugday, arpa ve c¢avdar gibi tahillarda bulunan gluten isimli proteine karsi viicut
bagisiklik sistemi tarafindan verilen anormal yanit sonucu ortaya ¢ikan bir hastaliktir. Gluten
sensitif enteropati olarak da isimlendirilen bu rahatsizlik, viicut bagisiklik sistemi ile iliskili
nedenlerle ortaya ¢ikmakta ve belirli tahil gruplarinda bulunan gluten ad1 verilen proteine yanlis
yonlendirilmis bir bagisiklik tepkisi ile tetiklenmektedir. Colyak hastaliginda gelisen iltihabi siireg
sonucunda viicut kendi dokularina zarar veren antikorlar olusturmakta, bu durum da kiside bulanti,
kusma, ishal, halsizlik gibi belirtilere yol agmaktadir. ilerleyen donemlerde ise anemi, cilt
dokiintiileri gibi farkli belirtiler meydana gelebilmektedir. Kronik bir hastalik olmasina ragmen,
¢oOlyak hastaliginin tek tedavi yolu, gluten i¢eren besinlerin diyetten ¢ikarilmasindan ibarettir ve
omiir boyu gluten icermeyen gidalar tiiketmek bir zorunluluktur. Bu ¢aligmada ¢6lyak hastaligi,
etkileri ve glutensiz beslenme konularinda yapilan ¢alismalar derlenmistir.

Anahtar kelimeler: Colyak, vilus, gluten, beslenme

GIRIS

Colyak hastaligi (gluten enteropatisi), bagirsaklardaki sindirimi saglayan villus [tiiysii olusumlar]
denilen yapilarin bozulmasina sebep olan ve dolayisiyla da yiyeceklerdeki besinin emilmesini
engelleyen ve ince bagirsakta hasarlara yol agan bir sindirim sistemi rahatsizligidir. Bu hasara
bugday, arpa, ¢cavdar ve bazen de yulaf gibi tahillarin igerisinde bulunan prolamin grubu proteinler
neden olmaktadir. Prolaminler bugdayda gladin, ¢avdarda sekalin, arpada hordein ve yulafta
avenin olarak bilinmektedir (Ciclitiria ve ark., 2005). Colyak hastalig1 genetik bir hastaliktir ve
bu hastalikta ailevi kalitim s6z konusudur. Genetik ve gevresel faktorlerin etkilesimi ile ortaya
cikabilen bu hastalik, yagsaminin herhangi bir béliimiinde aniden kendini gosterebilmekte olup
¢cOlyak hastaligimin literatiirde; cocukluk, ergenlik, orta yas ve yashlikta ortaya c¢iktig
bildirilmistir (Aydogdu ve Timgor, 2005). Colyak hastaligi, viicutta immunolojik cevabi
tetikleyen ¢evresel (gluten tiiketimi) ve genetik faktorlerin birlikte rol oynamasi sonucunda ortaya
ciktig1 ifade edilmistir. Colyak hastaligin olusmasi i¢in hem genetik yatkinlik hem de c¢evresel
faktor olan glutenli gidalar tiikketmekle kendini gostermektedir. Colyak hastaligi (gluten sensitif
enteropati, gluten enteropatisi, ¢colyak sprue), genetik olarak yatkin olan bireylerde, gluten igeren
gidalarin alinmasi ile ortaya ¢ikan proksimal ince bagirsagi tutan ve glutene karsi kalici intolerans
ile karakterize bir enteropatidir. Colyak, yetiskinlik ve yaslilik donemi dahil olmak {izere, her
yasta ortaya cikabilecek bir hastaliktir (Anonim, 2024). Hastalar gluten igeren bir besin
tiikettiklerinde ince bagirsaklarindaki emilime yardime1 yapilar zarar goriir. Bunun nedeni glutene
karst olusan otoimmiin reaksiyondur. Undan nisasta ve kiigiik bilesenlerin yikanarak
uzaklastirilmasinin ardindan ayrilabilen gluten, protein yapisinda bir bilesendir ve %65 oraninda
su icerir. Gluten temelde %75- 86 oraninda proteinden olusurken, geri kalan kisimda bulunan

4


mailto:safakaraman@ohu.edu.tr

International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

karbonhidrat ve lipid, gluten protein matriksi icinde sikica tutulmaktadir. Glutenin ve gliadin
protein fraksiyonlarindan olusan gluten bugdayda bir depo proteinidir. Hamurun yapiskan,
viskoelastik 6zelliklerinin yani sira hamurun fermantasyon siiresince gaz tutabilme yeteneginden
de sorumludur ve ¢ogu firincilik iirtiniinde goriiniis ve ekmek i¢i yapisina katkida bulunur.
Bagirsak duvarinda zarar goren villuslar temel besin 6geleri olan protein, karbonhidrat, yag,
vitamin, mineraller ve bazi durumlarda da su ve safra tuzu emilimini etkili bir sekilde
gerceklestiremez. Eger bu hastalik tedavi edilmezse; ince bagirsagin hasari kroniklesir ve bu
durum da yagami tehdit edebilir. Ayrica hem besinsel hem de bagisiklikla iligkili hastaliklarin riski
artabilir.

Colyak hastalig1 ve tam

Colyak hastaliginda klinik bulgular oldukga farkli ve degiskendir. Gilintimiizde ishal, karin sisligi,
istahsizlik gibi hastalik belirtileri gittikce daha az goriilmektedir. Serolojik testlerin kullanima
girmesiyle ¢ok hafif bulgular1 olan hastalara bile tan1 konulabilmektedir. Belirtili olgulara gore
belirtisiz olgularin daha fazla sayida tani almasi hastaligin “buz dagi” modeline benzetilmesine
sebep olmustur (Goddard ve Gillett, 2006; Hopper ve ark., 2007). Colyak hastaligi tanisi, duodenal
biyopsi ile saptanan mukozal degisikliklerin kombinasyonu, serolojik testlerin pozitif olmasi
(antitTG antikorlari, anti-endomysium antikorlar1 (EmA) ve deamide gliadin peptitin (DGP)
antikorlar1) tespit edilmesi ile konur. Colyak hastaligini diisiindiiren klinik bulguya sahip her
hastada serolojik testler yapilmalidir. Dogru tan1 koymak icin bagirsak biyopsisinin yapilmasi
gerekir. Serolojik testleri pozitif olan hastalara {ist gastrointestinal sistem endoskopisi ile biyopsi
yapilmas1 gereklidir. Biyopsi hasta gluten igeren diyeti almaya devam ederken yapilmalidir.
Biyopsi orneklerinde villus atrofisi, villus kript hiperplazisi ve epitel i¢i lenfosit artis1 ¢olyak
hastalig1 lehine bulgulardir (Rehber, 2019). Tanisal testler mutlaka gluten iceren besinler
tiikketilirken yapilmalidir. Aksi durumda yanlis negatif sonug saptanabilir. Tani1 i¢in diger bir yol
glutensiz diyet tedavisinden sonra klinik bulgularda ve serolojik testlerde diizelme saglanmasidir.
Hastalikta tani, sik1 glutensiz diyete uyum sonrast yakinmalarin kaybolmasi ile kesinlesir. Siki
glutensiz diyet sonrasi serolojik testlerin negatiflesmesi de taniy1 dogrulayan diger dnemli bir
kriterdir. Bu 6zelliklere sahip hastalarda ikinci bir biyopsiye gerek yoktur (Aydogdu ve Tiimgor,
2005). Hayat boyu glutensiz diyet giivenli olup hastaligin kabul edilmis tek tedavisidir. Glutensiz
diyet ile eksikligi olan B12 vitamini, folat, demir, kalsiyum, D vitamini nutrisyonel destek tedavisi
olarak verilmelidir. Baz1 ¢6lyak hastalar1 glutensiz diyete yanit vermeyebilir. Bu hastalar refrakter
¢Olyak hastalig1 olan hastalar olup immiinsupresif tedavi olarak steroid tedavisi ve azatiyopiirin
faydali olabilir. Uzun siireli steroid tedavisinin veya diger immiinsupresiflerin kontrendike oldugu
refrakter ¢olyak hastalarinda siklosporin, tacrolimus ve infliksimabin ciddi yan etkileri olmakla
birlikte kullanildig1 vaka bildirimleri mevcuttur. Yine yakin zamanlarda otolog stem cell
transplantasyon ile hastaligin klinik ve laboratuvar bulgularinda dramatik iyilesmenin oldugu
bildirilmistir (Kiiglikazman ve ark., 2008).

Glutensiz diyet

Glutensiz diyet; bugday, cavdar, arpa ve yulaf i¢eren tiim gidalardan (hububat, makarna ve birgok
islenmis gida) tilkketmemek anlamina gelir. Misir, patates, piring, soya unu tiiketilebilir gidalar
arasinda yer almaktadir. Et, meyveler ve sebzeler gluten igermemektedir. Glutensiz diyet, ¢6lyak
hastalig1 tedavisinin temel tasidir. Gilinliik tiiketilebilecek gluten miktar1 i¢in net bir sinir
olmamakla birlikte 10 mg'in altindaki degerler anlamli histolojik degisikliklere neden olmadan
semptomlari iyilestirmede etkindir. Siit iirlinleri baslangicta gelisen sekonder laktoz intoleransi
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nedeniyle tolere edilemezken, tedavinin ilerleyen aylarinda tiiketilebilir. Colyak hastalarinin
besinlerdeki glutene hassasiyet diizeyleri farklilik gostermektedir. Bazi hastalar eser miktardaki
gluteni tolere edemezken, digerleri daha biiylik miktarlarda gluteni tolere edebilmektedirler. Misir
ve piring ise toksik olmayip diger tahillarin yerine kullanilabilmektedir (Ciclitira ve ark., 2005).
Glintimiizde ¢olyak hastalari igin "glutensiz gidalar" olarak adlandirilan 6zel bir gida kategorisi
altinda glutensiz firin iriinleri tiretilmektedir. Bunlar dogal olarak gluten icermeyen piring, misir
ve soya unu ile guar veya amaranttan hazirlanan biskiivi vb iriinleri icermektedir. Colyak
hastalarinin tiikettikleri glutensiz gidalar bazi1 B grubu vitaminleri, demir ve diyet lifi icerigi
acisindan gluten iceren diger gidalara oranla daha fakirdirler.

SONUC

Colyak hastaliginda tek tedavi yontemi Omiir boyu siirdiiriilmesi gereken glutensiz diyet
uygulamasidir. Glutensiz diyette bugday, arpa ve ¢avdar unu igeren her tiirlii besin maddesinin
yenilmesi sakincalidir. Bununla beraber ¢dlyak hastalarinin gidalardaki glutene hassasiyet
diizeyleri de farklilik gostermektedir. Bazi hastalar iz miktardaki gluteni tolere edemezken,
digerleri daha biiyiikk miktarlarda gluteni tolere edebilmektedirler. Misir ve piring ise gluten
icermedigi i¢in glutenli tahillara ikame olarak kullanilabilmektedir. Giiniimiizde ¢6lyak hastalar1
icin "glutensiz gidalar" olarak adlandirilan 6zel bir gida kategorisi altinda glutensiz iirlinler
tiretilmektedir. Bunlar dogal olarak gluten igermeyen piring, karabugday, misir, kinoa, teff ve soya
unu ile guar, ksantan gam gibi hidrokolloidlerin belirli oranlarda karigtirilmasi ile hazirlanan
ekmek, kek, biskiivi vb firin iirlinleri ile diger bazi atistirmalik iirtinleri igcermektedir. Colyak
hastalarimin tiikettikleri glutensiz gidalar genellikle zenginlestirilmediklerinden ve rafine edilmis
un ve/veya nisastadan {liretildiklerinden, bazt B grubu vitaminleri, demir ve diyet lifi igerigi
agisindan gluten igeren diger gidalara oranla daha fakirdirler.
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TUZ STRESI ALTINDA YETISTIRILEN DOMATES (Solanum lycopersicum L.)
BITKiSINDE MiKORiZA VE BUYUME DUZENLEYICILERIN ETKIiSI

Emine DIRENMEK!, Yelderem AKHOUNDNEJAD?, Yahya NAS2*
1 T.C. Tarim ve Orman Bakanlig1 Kars Il Tarim ve Orman Miidiirliigii, Sarikamis Ilce
Midiirligii, Sarikamis, Kars-Tiirkiye
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Ozet

Amag: Mikoriza ve biiylime diizenleyiciler, sebzelerde tuzluluk stresi toleransini artirmanin
yollarindan biridir. Bu ¢calismada, saksi kosullarinda ve farkli tuz stresi altinda yetistirilen domates
bitkisinde mikoriza, Salisilik asit (SA) ve Jasmonik asitin (JA) bitki gelisimine etkileri
arastirilmistir. Materyal ve Yontem: Calismada Nigar F1 domates ¢esidi kullanilmistir. Bitkilere
0, 50 ve 100 mM NaCl olmak tizere 3 farkli tuz konsantrasyonu denenmistir. Fide dikimi sirasinda
her saksiya 5 gr mikoriza saksi topragina uygulanmistir. Fide dikiminden bir hafta sonra tuz
stresine maruz birakilan bitkilere 1.00 mM SA ve 50 uM JA yapraklara spreyleme seklinde ve bir
defa uygulanmigtir. Bulgular: 50 mM tuz stresi altinda kalan fidelerde SA uygulamalar1 bitki
boyu iizerine olumlu etki etmistir. Yine benzer sekilde 50 mM tuz stresi altinda kalan mikoriza
uygulanmis ve uygulanmamis fidelerde en yiiksek govde cap1 JA uygulamasindan elde edilmistir.
Fidelerin SPAD degerleri bakimidan mikoriza, JA ve SA uygulamalari kontrole kiyasla daha iyi
sonuclar olusturmustur. Kok taze ve kuru agirlik degerlerinde mikoriza, JA ve SA uygulamalar
olumlu etki etmistir. 50 mM tuz stresi altindaki bitkilerde yesil aksam yas ve kuru agirlik
degerlerinde mikoriza, JA ve SA uygulamalari, 100 mM tuz stresi altinda kalan bitkilerse ise
mikoriza ve SA uygulamalar1 kontrole kiyasla daha iyi sonuglar gozlenmistir. Uygulamalarin
yaprak oransal su icerigine (YOSI) etkisinde ise olumlu sonuglar elde edilmemistir. Tuz stresi
altinda kalan bitkilerde yesil aksam potasyum (K) igerigi kontrole gore %7.50 ile %51.35
oranlarinda azalmigtir. Ancak kok potasyum igerigi kontrol grubunda mikoriza, SA ve JA
uygulamalar1 %10 ile %158 oraninda artis gostermistir. Bitkilerin kok ve yesil aksam kalsiyum
(Ca) igeriginde ise en yiiksek degerler mikoriza ve SA uygulanmis kontrol uygulamasindan elde
edilmistir. Sonuc¢: Sonug olarak tuz stresi altindaki domates bitkisinde mikoriza, JA ve SA
uygulamalari bitki gelisimini 6nemli oranda etkilemistir.

Anahtar kelimeler: Salisilik sait, Jasmonik asit, mikoriza, domates, kalsiyum, potasyum

GIRIS

Domates, artan ticari degeri, yaygin iretimi ve aragtirmalara konu olan 6rnek bitki olmasi
nedeniyle diinyanin en Onemli sebzeleri arasinda yer almaktadir. Taze iriin olarak
degerlendirilmesinin yaninda salga, meyve suyu, konserve ve sos gibi cesitli sekillerde
islenmektedir. Domates, likopen, beta-karoten, vitaminler ve mineraller agisindan zengin bir
kaynaktir. Diinyanin 6nde gelen ti¢ domates tireticisi Cin, Hindistan ve Tirkiye’dir. 2022 yilinda

diinya domates {iretimi 186 milyon ton olup, hektar basina ortalama 37.8 ton verim elde edilmistir
(FAOSTAT, 2022).
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Tuzluluk, kuraklik, agir metaller ve yiiksek sicaklik gibi abiyotik stres faktorleri verim ve kaliteyi
etkileyerek bitkilerde istenmeyen sonuglara yol agmaktadir. Tuz stresi, bitkinin biitiin yasami
boyunca devam etmesi nedeniyle en 6nemli abiyotik stres faktorlerinden biridir. Tuzluluk
kosullar1 altindaki bitkilerde ozmotik stres, sodyum (Na) iyonunun toksik etkisi ve besin
dengesizligi ortaya c¢ikmaktadir (White, 2012). Hatali tarim uygulamalar1 ve dogal siiregler
sonucunda topragin tuzlanmasi, irlin verimliligini dnemli 6l¢iide etkilemektedir. Diinyadaki
toplam arazi alanmin yaklasik %10'u ve toplam sulanan tarim alanlarinin %50'si tuz stresi
altindadir. Tuz stresinin tarimsal tiretimde yarattig1 zararin, yillik 12 milyar dolar tutarinda olacagi
belirtilmektedir (Behera et al., 2002).

Artan diinya niifusu ve Kkalitesiz sulama suyunun tarimsal tiretimde zorunlu kullanimiyla ile
birlikte tuz stresinin siddeti oniimiizdeki yillarda artacagi tahmin edilmektedir. Ekonomik agidan
onemli getirisi olan patlican, marul, kavun, bezelye, biber, patates, 1spanak ve domates gibi sebze
tirtinlerinin ¢ogunun tuzluluk esigi ¢ok diisiiktiir. Tuz stresi bu iiriinlerin verimini ve kalitesini
ciddi sekilde etkilemektedir. Ozelikle kiiresel iklim degisikliginin etkisi ile tuzluluk sorunu kurak
ve yar1 kurak alanlarda 6nemli bir sorun haline gelmistir. Bu nedenle, tarimsal oneme sahip
tirlerde tuz stresinin etkilerini en aza indirgeyecek stratejilerin gelistirilmesi biiyiik 6nem
tasimaktadir.

Tuzluluk stresi ile miicadelede; dayanikli gesitlerin kullanimi, asili fide kullanimi, planli ve dogru
yapilan bitki besleme uygulamalari, bitki bitylime diizenleyiciler ve mikorizalarin kullanimi gibi
farkl: stratejilerden yararlanilmaktadir.

Mikorizalar, bitkilerin geligsmesini tesvik etmek ve farkli abiyotik stres tiirlerine karsi toleransi
artirmak icin bitkilerle simbiyotik olarak yasayabilen funguslardir (Kumar et al., 2021).
Arbiiskiiler Mikorhizal Mantarlar (AMF), bir¢ok bitki tiirliniin kokleriyle simbiyotik iligkiler
olusturur. AMF’ler bitkilerde tuzluluk stresini azaltmak icin cesitli mekanizmalar kullanir.
Tuzluluk stresi altinda AMF, P (fosfor), N (azot), K (potasyum), Zn (¢inko) ve Cu (bakir) gibi
bitki besin maddelerinin alimini arttirir (Marschner and Dell, 1994; Sheng et al., 2011). Ayrica,
tuzluluk stresi altinda mikorizalar, bitkilerde fotosentezi ve su kullanim verimliligini artirir (Augé
et al., 2014). Yapilan ¢alismalar, koklerdeki AMF kolonizasyonunun, bitkinin tuzluluk stresine
kars1 toleransini artirmaya yardimci olabilecegini gostermektedir (Yang et al., 2020; Ci et al.,
2021; Klinsukon et al., 2021).

Salisilik asit (SA) ve Jasmonik asit (JA), bitki savunmasinda yer alan iki 6nemli fitohormondur
(Ghassemi-Golezani et al., 2015; Sytar et al. 2019). Her iki fitohormonun bitkilere
uygulanmasinin, ¢esitli fizyolojik ve biyokimyasal seviyelerde tolerans mekanizmasini tesvik
ederek farkli abiyotik stresler altinda bitki performansini iyilestirdigi rapor edilmistir (Horvath et
al., 2007; Ghassemi-Golezani et al., 2015).

Bu ¢alismada, farkli tuzluluk stresi altinda yetistirilen domates bitkisinde mikoriza, Salisilik asit
ve Jasmonik asitin bitki gelisimi tizerindeki etkilerini aragtirmak amaciyla yapilmstir.

MATERYAL VE YONTEM

Calisma, Sirnak Universitesi Ziraat Fakiiltesi Bahce Bitkileri Boliimiine ait bitki yetistirme
odasinda saksi denemesi seklinde yiiriitiilmistiir. Caligmanin yiiriitildigi bitki yetistirme
odasinin sicakligi 23/17+£2°C (giindiiz/gece), %55-60 nemli ortamda ve 8000 liix 1s1k siddeti
altinda tutulmustur. Calismada bitkisel materyal olarak Nigar F1 domates ¢esidi kullanilmistir.
Nigar F1 domates ¢esidinde ti¢ farkli tuz konsantrasyonu 0 (kontrol), 50 mM, 100 mM ve her bir
tuz uygulamasi tizerine 1.00 mM SA ve 50 uM JA yapilmistir. Fide dikimleri 4 Mart 2021
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tarihinde yapilmistir. Her saksiya 2 tane domates fidesi gelecek sekilde fide dikimi yapilmistir.
Denemede mikoriza saksi1 topragina karistirilarak uygulanmistir. JA ve SA uygulamalar1 ayni anda
birer kez ve fide dikimden 1 hafta sonra yapraklara spreyleme yontemi ile uygulanmistir. Tuz
uygulamalari fideler i¢in hazirlanan besin soliisyonu (Tablo 1) ile birlikte deneme sonuna kadar
bitkilere verilmistir (Resim 1).

Tablo 1: Besin soliisyonunda kullanilan elementler ve konsatrasyonlari

Besin Elementi (Stok A/5LT) Konsantrasyon (mg L™?)
CaNOs 158.75¢

KNOs; 27.5¢

Fe-EDDHA 6.25¢

NH4NO3 9.375

Besin Elementi (Stok B/5LT) Konsantrasyon (mg L)
KH;PO4 3.749

K2S04 68.75¢

MgSQ,.7H,0 103.75¢

MnSQO4.H20 0.68g

ZnS04.5H,0 0.62g

CuS04.5H,0 0.125¢

H3BOs 0.64g
(NH4)6Mo07024-4H,0 0.062g

Resim1: Fide dikimi Vé besin gbzeitisin fidelere ugulanmas1

Denemede yapilan ol¢iimler
Deneme sonunda fidelerde yapilan analizler, Sirnak Universitesi Ziraat Fakiiltesi ve Cukurova
Universitesi Ziraat Fakiiltesi Bah¢e Bitkileri Boliimleri laboratuvarlarinda yiiriitilmistiir.
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Bitki boyu (cm): Bitkilerin kok bogazindan biiyiime ucuna kadar olan bolge cm cinsinden metre
ile ol¢iilmistiir.

Govde capinin belirlenmesi (mm): Govde capi dlgiimleri bitkilerin ekvatoral bolgesinden 0.01
mm hassasiyetinde bir kumpas yardimiyla 6l¢tilmistiir.

Yapraklardaki klorofil (SPAD) miktari: Bitkinin orta yapraklarina denk gelecek sekilde 4.
yaprak secilerek SPAD metre (Minolta 502) cihaziyla yapraklardaki klorofil miktar
belirlenmistir.

Kok agirhginin belirlenmesi (g): Fidelerin yas ve kuru kok agirligi ayri ayri dlgiilerek tespit
edilmistir.

Yesil aksam yas ve kuru agirhklar: (g): Tesadiifi olarak secilen 2'ser bitki hassas terazide
tartilarak gram cinsinden yas agirliklar1 belirlenmistir. Ayni 6rnekler 65°C etiivde 48 saat siireyle
kurutulduktan sonra kuru agirliklart belirlenmistir.

Yaprak oransal su icerigi: Hasat doneminde yaprak 6rnekleri alinarak taze agirliklari tartilmistir.
Yaprak 6rnekleri 4 saat saf suda bekletilmis turgor agirliklar: tekrardan tartilmistir. Ornekler 48
saat etiivde kurutulduktan sonra tekrar tartilmis ve asagidaki formiile gore hesaplanmigtir
(Sanchez et al., 2004).

(TA-KA) / (TuA-KA) x 100

TA: Taze Agirlik

KA: Kuru Agirlik

TuA: Turgor Agirhigi

Mineral element analizleri: Tesadiifi olarak secilen bitkilerin yapraklart ve kokleri mineral
element tayini i¢in kullanilmistir. Yeterli miktarda kurutulmus ve 6giitiilmiis bitki 6rnekleri 550
°C kiil firminda 8 saat yakilarak, elde edilen kiil, %3.3 'liitk HCI'de ¢6ziinmiis ve mavi bantl filtre
kagitta siiziildiikten sonra K ve Ca okumalari, Varian marka FS220 model emisyon modunda
Atomik Absorbsiyon Spektofotometre cihazi ile &lgiim gerceklestirilmistir. Ogiitiilmiis bitki
orneklerinden 100 mg tartilacak 50 ml kapasiteli santrifiij tiipiine konulmus {lizerine 25 ml saf su
ilave edildikten sonra 10 dakika galkalanarak ve 4000 devirde santrifiij edilmistir. Eriyikten 20 ml
alip erlenmayerlere konularak, {izerine 1 ml potasyum kromatin indikatorii ilave edildikten sonra
giimiis nitrat eriyigi ile titre edilmistir. Klorun tamami giimiis kloriir halinde ¢okeldiginde ve agik
kahverengiye doniistiigiinde titrasyon sonlandirilmistir.

Istatistik analizleri

Calismadan elde edilen veriler JMP 8 (SAS Institute Inc., Cary, NC, USA) istatistik paket
programi ile analiz edilmistir. Sonuglar, tesadiif bloklar1 deneme deseni ile varyans analizi
yapilmistir. Uygulamalarin ortalamalar1 arasindaki farkliliklar, a=0,05 6nem diizeyinde Tukey
coklu karsilastirma testi kullanilarak belirlenmistir.

BULGULAR VE TARTISMA
Tuz stresi altinda mikoriza, Jasmonik asit ve Salisilik asit uygulamalarinin domates bitkisinde
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bitki gelisimi {izerine etkisinin arastirildigi bu ¢alismada, elde edilen veriler istatistik paket
programi ile analiz yapilmis ve sonuglar asagida verilmistir.

Calismadan elde edilen sonuglarda, uygulamalarin bitki boyuna etkisi 6nemli bulunmustur
(P<0.05; Tablo 2). En yiiksek bitki boyu 0+M+SA uygulamasindan, en diistik bitki boyu 100-
M+JA uygulamasindan belirlenmistir (Tablo 2). 50 mM tuz stresi altindaki bitkilerde SA, JA ve
mikoriza uygulamalar1 4. 6l¢iimde kontrol uygulamasina gore (0-M) bitki boyunu artirmistir. 100
mM tuz stresi altindaki bitkilerde ise uygulamalar bitki boyuna olumlu etki etmemistir (Tablo 2).
Aydin vd. (2022), tuz stresi altindaki domates bitkilerine yapilan mikrobiyal uygulamalarin
morfolojik ve fizyolojik ozellikleri Ttizerine etkilerini inceledikleri caligmada, mikoriza
uygulanmis H2274 cesidinde bitki boyunun kontrole gore artis gosterdigini bildirmislerdir.
Benzer sekilde Chandrasekaran et al. (2021) ticari AMF’lerin domates bitkisine uygulanmasi,
kimyasal giibrelemeye ragmen AMF asilanmamis bitkilere kiyasla bitki boyunda artisa neden
oldugunu belirtmislerdir. Bu sonuglar elde etmis oldugumuz bulgular ile paralellik gostermistir.

Tablo 2. Uygulamalarin bitki boyuna etkisi (cm)

Uygulama 1.0I¢iim 2.0lciim 3.0lciim 4.0l¢ciim
0+M 9.25ae 10.37gh 12.50h 21.62de
0-M 9.75ad 10.67th 15.37dg 21.62de

0+M+SA 10.0ac 11.17ch 17.62ae 28.00a
0-M+SA 10.5a 12.27bd 18.50ac 26.25ac
0+M+JA 9.50ae 11.55cg 16.62bf 23.25ce
0-M+JA 8.75¢ce 10.50gh 16.12cg 21.50de
50+M 8.25e 9.75h 15.00eh 21.75de
50-M 8,50de 10.50gh 16.50bg 20.37de
50+M+SA 8.75¢ce 11.75bg 17.87ad 23.87bd
50-M+SA 9.50ae 12.16be 18.87ac 25.61ac
50+M+JA 10.25ab 14.67a 20.37a 27.25ab
50-M+JA 9.00be 11.12ch 17.37be 23.62cd
100+M 8.25e 11.00dh 16.25cg 21.12de
100-M 8.50de 13.16bc 19.10ab 20.37de
100+M+SA 8.75¢ce 12.00bf 16.25cg 21.00de
100-M+SA 9.50ae 12.50bd 17.87ad 21.25de
100+M+JA 10.25ab 11.12ch 13.75gh 21.37de
100-M+JA 9.00be 10.81eh 14.12fh 20.00e

Ortalama 9.23 11.50 16.66 22.76
P 0.0171* <.0001* 0.0001* 0.0002*

*Ayni siitunda ayni1 harfle gosterilen ortalamalar arasinda fark yoktur.
K: Kontrol, SA: Salisik asit, JA: Jasmonik asit, +M: Mikorizali, -M:Mikorizasiz

Calismadan elde edilen bulgularda govde cap1 degerleri arasinda 6nemli farklar goézlenmistir
(P<0.05; Tablo 3). Go6vde ¢ap1 degerleri bakimindan en yiiksek sonuglar 0+M+SA
uygulamasindan, en diisiik govde ¢ap1 ise 100-M+JA uygulamasindan elde edilmistir (Tablo 3).
Tuzluluk stresi ile birlikte domates govde ¢ap1 genel olarak azalma egilimi gostermistir. Basak et
al. (2019), tuz stresi altinda yetistirilen biberde mikoriza ve amino asitlerin etkilerini inceledikleri
calismada, artan tuz stresi ile birlikte biber govde capinin azaldigini ifade etmislerdir. Benzer
sekilde, Altunlu (2019) tuzlu kosullarda mikoriza uygulamasinin kapya biberde (Capsicum
annuum 1.) fide gelisimi iizerine etkilerini inceledikleri bagka bir ¢alismada, tuz stresi altinda
mikoriza uygulanmis fidelerde kontrole gore gévde ¢apinin azaldigini belirtmistir.
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Tablo 3. Uygulamalarin gévde ¢api iizerine etkisi (mm)

Uygulama 1.0l¢iim 2.0lciim 3.0lciim 4.0l¢ciim
0+M 3.92fh 4.38f 4.79¢f 4.93fh
0-M 4.41ae 4.69cf 5.05ef 5.55¢d

0+M+SA 4.63ab 5.06a 5.60a 6.03a

0-M+SA 4.60ac 5.05ab 5.61a 5.95ab
0+M+JA 4.31bf 4.51ef 4.91cf 5.27df
O-M+JA 4.30bf 4.53df 5.13ce 5.44d
50+M 3.92gh 4.46¢f 5.04ce 5.50cd
50-M 4.00fh 4.49¢f 4.84df 5.29de
50+M+SA 4.12dh 4.52¢f 5.10ce 5.48cd
50-M+SA 4.05eh 4.63cf 5.10ce 5.48cd
50+M+JA 4.47ad 4.88ac 5.19bd 5.54cd
50-M+JA 4.28bf 4.86ad 5.21bc 5.62bd
100+M 3.85h 4.43ef 4.78ef 4.88gh
100-M 4.42ad 5,07a 5.53ab 5.82ac
100+M+SA 4.12dh 4.61cf 5.09ce 5.37de
100-M+SA 4.05eh 4.72be 5.00 ce 5.48cd
100+M+JA 4.72a 4.89ac 4.97ce 5.03eg
100-M+JA 4.25¢cq 4.37f 4.58f 4.66h
Ortalama 4.24 4.64 5.08 5.40
P 0.002* 0.002* <.0001* <.0001*

*Ayni stitunda ayni1 harfle gosterilen ortalamalar arasinda fark yoktur.
K: Kontrol, SA: Salisik asit, JA: Jasmonik asit, +M: Mikorizali, -M: Mikorizasiz

Uygulamalarin klorofil icerigine (SPAD) etkisi dnemli bulunmustur (P<0.05; Tablo 4). Tablo 4’1
inceledigimizde fidelerin klorofil igerigi bakimindan 0 mM ve 50 mM tuz stresi altindaki
bitkilerde mikoriza, SA ve JA uygulamalari kontrole gore (0-M) daha iyi sonuglar olusturmustur.
100 mM tuz stresi altindaki bitkilerde ise uygulamalar kontrole gore daha diisiik sonuglar
gostermistir (Tablo 4). Aydin vd. (2022), tuz stresi altindaki domates bitkilerine yapilan mikoriza
uygulamalarin H2274 ve SC2121 domates c¢esitlerinde klorofil indeksinin (SPAD) kontrole gore
artis gosterdigini ifade etmislerdir. Benzer sekilde, Altunlu (2019), mikorizanin fotosentetik
pigmentler {izerine tuzun olumsuz etkisini azalttigi ve mikoriza ile rizosfer bakterisinin beraber
uygulanmasi veya sadece mikorizanin tek basina uygulandigi durumda toplam klorofil igeriginin
kontrole gore artis gosterdigini belirtmistir. Bu sonuglar, ¢alismamizda uyguladigimiz 50 mM tuz

stresi ile benzer sonuglar olusturmustur.

Tablo 4. Uygulamalarin klorofil icerigine (SPAD) etkisi

Uygulama 1.0l¢iim 2.0l¢iim 3.0l¢iim
0+M 46.25hd 46.80ab 46.55he
0-M 43.32e 43.70ad 45.67ce

0+M+SA 48.55ab 45.65ad 46.05be

0-M+SA 49.17a 46.82a 47.75be
0+M+JA 47.97ab 47.67a 49.42ac
0-M+JA 49.10ab 49.07a 49.50ac
50+M 49.87a 48.75a 48.80ad
50-M 47 .65ac 48.05a 53.02a
50+M+SA 49.17a 46.40ac 45.17ce
50-M+SA 47.60ac 47.22a 50.62ab
50+M+JA 49.12ab 45.50ad 46.67be
50-M+JA 49.62a 47.15a 48.50ad
100+M 44.75ce 40.00de 43.40eg
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100-M 47.52ad 40.82be 39.30g
100+M+SA 50.25a 39.75de 39.72fg
100-M+SA 48.05ab 40.42ce 44 47df
100+M+JA 44.67de 37.15e 46.25be
100-M+JA 48.85ab 40.37de 44.35df

Ortalama 47.86 44,51 46.40
P 0.0006* 0.0019* 0.0001*

* Ayni stitunda ayni harfle gosterilen ortalamalar arasinda fark yoktur.
K: Kontrol, SA: Salisik asit, JA: Jasmonik asit, +M: Mikorizali, -M:Mikorizasiz

Fidelerin kok kuru agirlik degerleri arasindaki farkliliklar 6nemli bulunmustur (P<0.05; Tablo 5).
Kok kuru agirlik degerleri bakimindan mikoriza, SA ve JA uygulamalar1 kontrole gore daha iyi
sonuglar olusturmustur (Tablo 5). En yiiksek kok kuru agirligt 100+M+JA uygulamasindan, en
diisiik kok kuru agirlig ise 100-M uygulamasindan elde edilmistir (Tablo 5). Artan tuz stresine
ragmen mikoriza ve Jasmonik asitin beraber uyguladigi uygulamadan en yiiksek kok kuru
agirliginin elde edilmesi, mikoriza ve Jasmonik asitin kok gelisimi lizerine olumlu etki ettigine
isaret etmektedir. Benzer sonuglar daha 6nce yapilan ¢aligmalardan da elde edilmistir (Al-Karaki,
2000; Huang et al., 2010; Feng et al., 2012)

Tablo 5. Uygulamalarin kok agirh@ina etkisi etkisi

Kok Agirhg Kuru Taze
0+M 0.062be 0.873
0-M 0.041ef 0.593

0+M+SA 0.057cf 0.753
0-M+SA 0.050df 0.643
0+M+JA 0.082ab 0.973
0-M+JA 0.057cf 0.660
50+M 0.065hd 0.770
50-M 0.060be 1.193
50+M+SA 0.036f 0.960
50-M+SA 0.070ad 0.910
50+M+JA 0.075ac 0.733
50-M+JA 0.065hd 0.853
100+M 0.055cf 0.603
100-M 0.040ef 0.500
100+M+SA 0.057cf 0.560
100-M+SA 0.070ad 0.790
100+M+JA 0.090a 1.233
100-M+JA 0.060be 0.733
Ortalama 0.060 0.798
P 0.0020* 0.004

*Aymni slitunda ayni1 harfle gosterilen ortalamalar arasinda fark yoktur.
K: Kontrol, SA: Salisik asit, JA: Jasmonik asit, +M: Mikorizali, -M: Mikorizasiz

Uygulamalarin yesil aksam taze ve kuru agirlik degerleri arasindaki farkliliklar onemli
bulunmustur (P<0.05; Tablo 6). En yiiksek yesil aksam taze ve kuru agirhk 100+M
uygulamasindan, en diisiik yesil aksam taze ve kuru agirlik ise 0-M+JA uygulamasindan
belirlenmistir (Tablo 6). Yesil aksam taze ve kuru agirlikta 50 mM tuz stresi altindaki bitkilerde
mikoriza+SA ve mikoriza+JA uygulamasi uygulamalar1 kontrole gore (0-M) daha iyi sonuglar
olusturmustur (Tablo 6).
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Tablo 6: Uygulamalarin yesil aksam taze ve kuru agirlik degerlerine etkisi

Yesil Aksam Taze Kuru
0+M 1.21fg 0.075gh
0-M 1.61cg 0.110eh

0+M+SA 2.03cf 0.130ch
0-M+SA 1.65¢cg 0.110eh
0+M+JA 1.73cg 0.120dh
0-M+JA 1.10g 0.070h
50+M 1.53dg 0.110eh
50-M 2.40bc 0.190bc
50+M+SA 1.89cg 0.140cg
50-M+SA 1.64cg 0.120dh
50+M+JA 2.34bd 0.170be
50-M+JA 2.19be 0.150cf
100+M 3.70a 0.263a
100-M 1.80cg 0.130ch
100+M+SA 2.45bc 0.183hd
100-M+SA 3.02ab 0.233ab
100+M+JA 1.22fg 0.090fh
100-M+JA 1.34eg 0.070h
Ortalama 1.93 0.136
P <.0001* <.0001*

* Ayni siitunda ayni harfle gosterilen ortalamalar arasinda fark yoktur.
K: Kontrol, SA: Salisik asit, JA: Jasmonik asit, +M: Mikorizali, -M: Mikorizasiz

Yaprak oransal su igerigi (YOSI) arasindaki farkliliklar dnemli bulunmustur (P<0.05; Tablo 7).
En yiiksek YOSI degeri kontrol uygulamasindan, en diisiik YOSI degeri ise 100-M+JA
uygulamasindan elde edilmistir (Tablo 7). Bitkilerin YOSI degerleri mikoriza, SA ve JA
uygulamalarindan olumlu etkilenmemistir (Tablo 7).

Tablo7: Uygulamalarmn yaprak oransal su icerigine (YOSI) etkisi

Yaprak Oransal Su icerigi Ol¢iim
0+M 94.45ab
0-M 93.58a

0+M+SA 92.50ab
0-M+SA 86.66df
0+M+JA 91.90ac
0-M+JA 91.21ad
50+M 92.43ab
50-M 90.62ae
50+M+SA 88.49bf
50-M+SA 88.55bf
50+M+JA 87.86bf
50-M+JA 90.03ae
100+M 88.99af
100-M 89.98ae
100+M+SA 87.44cf
100-M+SA 84.04fg
100+M+JA 89.41af
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100-M+JA 81.24g
Ortalama 89.43
P 0.0009*

* Ayni stitunda ayni harfle gosterilen ortalamalar arasinda fark yoktur.
K: Kontrol, SA: Salisik asit, JA: Jasmonik asit, +M: Mikorizali, -M: Mikorizasiz

Calismadan elde edilen bulgularda yesil aksam potasyum (K) ve kok potasyum (K) igerigi
degerleri arasinda 6nemli farklar gozlenmistir (P<0.05; Tablo 8). En yiiksek yesil aksam ve kok
K igerigi 0+M+SA uygulamasindan, en diisiik yesil aksam K igerigi 100-M uygulamasindan ve
en diisiik kok K igerigi ise kontrol ve 50-M uygulamalarindan elde edilmistir (Tablo 8). Tuzluluk
stresi artist ile birlikte bitkilerin yesil aksam K icerigi azalma gdstermistir. Benzer sonuglar Kaya
et al. (2009) ve Turkmen et al. (2008) tarafindan biberde yapilan galismalarda da elde edilmistir.

Tablo 8: Uygulamalarin yesil ve kok aksamindaki potasyum igerigine etkisi

Mineral Element Analizi Yesil Aksam Potasyum (K) Kok Potasyum (K)
0+M 8.87d 2.26¢
0-M 8.10e 1.10j

0+M+SA 10.78a 2.84a
0-M+SA 9.40c 1.68d
0+M+JA 10.14b 2.54b
0-M+JA 8.76d 2.37bc
50+M 6.85¢g 1.57df
50-M 5.651 1.10j
50+M+SA 7.49f 1.59de
50-M+SA 6.94¢g 1.49%g
50+M+JA 7.22fg 1.70d
50-M+JA 6.35h 1.66de
100+M 5.17j 1.41fh
100-M 3.94m 1.31h
100+M+SA 4.91jk 1.39a1
100-M+SA 4.58KI 1.29h
100+M+JA 4.64kI 1.41fh
100-M+JA 4.34m 1.21y
Ortalama 6.89 1.66
P <.0001* <.0001*

*Aymni slitunda ayn1 harfle gosterilen ortalamalar arasinda fark yoktur.
K: Kontrol, SA: Salisik asit, JA: Jasmonik asit, +M: Mikorizali, -M: Mikorizasiz

Uygulamalarin yesil aksam kalsiyum (Ca) ve kok kalsiyum (Ca) igerigine etkisi Onemli
bulunmustur (P<0.05; Tablo 9). En yiiksek yesil aksam Ca ve kok Ca igerigi 0+M+SA
uygulamasindan elde edilmistir. En diisiik yesil aksam Ca igerigi 100-M+JA uygulamasindan, en
diisiik kok Ca igerigi ise 100-M uygulamasindan belirlenmistir. Tuz stresi artisiyla birlikte
bitkilerin hem yesil aksaminda hem de koklerindeki Ca igerigi kontrole kiyasla azalmistir (Tablo
9). Hajiboland et al. (2010), tuzluluk stresinin artisiyla birlikte bitkilerdeki Ca’nin azaldigini
belirtmislerdir. Aragtirmacilar tuzluluk stresi altinda AMF’nin inokule edildigi bitkilerde hem
stirglinlerde hem de koklerde AMF nin inokule edilmedigi bitkilere kiyasla daha yiiksek K/Na ve
Ca/Na degerlerine sahip oldugunu bildirmislerdir. Ancak AMF ile inokule edilmis bitkilerde
tuzluluk stresi artik¢a kok ve yesil aksamdaki Ca, Na ve K icerigi kontrole kiyasla (tuz stresi
uygulanmamus bitkiler) azaldigini ifade etmislerdir. Hashem et al. (2018), tuzluluk stresi altinda
yetistirilen ve mikoriza ile inokule edilmis hiyar bitkisinde (Cucumis sativus L.) kontrole gore
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bitkilerin Ca iceriginin azaldigini ifade etmislerdir.

Tablo 9: Uygulamalarin yesil ve kok aksamindaki kalsiyum (Ca) icerigine etkisi

Mineral Element Analizi Yesil Aksam Kalsiyum (Ca) Kok Kalsiyum (Ca)
0+M 8.11a 8.68b
0-M 7.57c 8.40c

0+M+SA 8.23a 9.24a
0-M+SA 7.80b 8.25¢
0+M+JA 6.84d 8.37c
0-M+JA 6.47¢ 8.21c
50+M 5.95fg 7.75d
50-M 5.46h 6.67g
50+M+SA 5.97f 8.17¢
50-M+SA 5.78g 7.50e
50+M+JA 5.30h1 7.75d
50-M+JA 5.131 7.24f
100+M 4.21k 5.731
100-M 3.43m 5.11j
100+M+SA 4.65j 6.18h
100-M+SA 4.30k 5.561
100+M+JA 3.66l 5.5%
100-M+JA 3.41m 5.16j
Ortalama 5.68 7.19

P <.0001* <.0001*

* Ayni siitunda ayni harfle gosterilen ortalamalar arasinda fark yoktur.
K: Kontrol, SA: Salisik asit, JA: Jasmonik asit, +M: Mikorizali, -M: Mikorizasiz

SONUC

Bu caligsmada, farkli tuz stresi altinda yetistirilen domates bitkisinde mikoriza, Salisilik asit ve
Jasmonik asitin bitki gelisimi iizerine etkileri incelenmistir. Ozetlemek gerekirse, 50 mM tuz stresi
altinda kalan fidelerde SA uygulamalari bitki boyu tizerine olumlu etki etmistir. Yine 50 mM tuz
stresi altinda kalan bitkilerde mikoriza uygulanmis ve uygulanmamais fidelerde en yiiksek govde
cap1 JA uygulamasindan elde edilmistir. Fidelerin SPAD degerleri bakimindan mikoriza, JA ve
SA uygulamalar1 kontrole kiyasla daha iyi sonuglar olusturmustur. Tuz stresi altinda kalan
bitkilerde yesil aksam potasyum (K) icerigi kontrole gore %7.50 ile %51.35 oranlarinda
azalmistir. Ancak kok potasyum igerigi bakimindan kontrol grubunda Mikoriza, SA ve JA
uygulamalari ile %10 ile %158 oraninda artis gdstermistir. Bu bulgular, tuz stresi altindaki
domates bitkisinde mikoriza, Salisilik asit ve Jasmonik asitin direk olarak olumlu etki ettigini
gostermektedir.
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Absract

Nanofertilizers are fertilizers that contain particles or structures in the nanometer range that are
designed to increase the efficiency of the fertilizer and the absorption of nutrients by plants. These
nanoscale materials are usually composed of inorganic or organic materials and may contain
essential nutrients such as nitrogen, phosphorus, and potassium. Due to the nanometer particles,
nano-fertilizers offer plant absorption, optimizing the use of nutrients and reducing environmental
pollution. Negative soil properties can be corrected by using nano fertilizers, for example, soil
salinity is one of the factors inhibiting the growth of medicinal plants. The use of nano-fertilizers
in saline soil fields can be an innovative solution to increase the productivity and growth of
medicinal plants in saline conditions. Due to the nanometer particles, these nanofertilizers can
help to improve the absorption of nutrients by plants and reduce the harmful effects of salt in the
soil. He pointed out that nano-fertilizers increase water absorption, increase nutrient absorption
efficiency, reduce salinity stress, and reduce environmental pollution. This approach highlights
the promising capabilities of nanofertilizers in optimizing plant performance in salt-affected soil
environments. This article examines the characteristics, advantages and applications of nano-
fertilizers in agriculture to increase the productivity of medicinal plants.

Keywords: Medicinal plants, Nanofertilizers, Salinity stress.

INTRODUCTION

The process of feeding plants is an important factor in the field of agriculture in order to increase
soil fertility and increase the productivity of high-quality products. Fertilization of plants is a
major challenge worldwide to achieve improved production of all crops, including medicinal and
aromatic plants. The main method of fertilizing plants is chemical fertilizers as a traditional
approach. This is because plants absorb nutrients from the fertilizers they receive. However, as
such, fertilizers are associated with low nutrient uptake and absorption efficiency (Elemike et al.,
2019). Specifically, conventional fertilizers have limitations such as high costs and bad effects on
human health and the environment (Zulfigar et al., 2019). This negative impact of environmental
pollution is caused by the intensive use of conventional fertilizers to meet the increasing annual
demand for food production (Tan et al., 2005; Sawchi, 2012). Currently, pollution is an important
global concern that has many causes and origins. Therefore, it is very important to use optimal
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chemical fertilizer to minimize pollution and at the same time increase the production of plant
products using modern nano technology (Sekhon, 2014). Furthermore, it is assumed that
approximately 0.1% of the total nutrients applied to crop plants are useful, while a large fraction
is lost in the environment (Devine et al., 1993). Nano-fertilizers are an effective tool in agriculture
for better management of nutrients, because these nano-materials have more penetration capacity,
surface area and efficiency, which increase the efficiency of fertilizer and its absorption. Fertilizers
with a size of less than 100 nm can be used as nano-fertilizers for the future work of nutrients,
which is more environmentally friendly and reduces environmental pollution (Morales-Diaz et al.,
2017; Shang et al., 2019). Nanofertilizer is any product that is produced through the direct
manufacture of nanoparticles or used in nanotechnology applications to improve nutrient
performance and reduce side effects (Mikkelsen, 2018). As a result, nanotechnology in plant
nutrition and other agricultural sectors will attract more attention in the future because it replaces
the existing fertilizer as a new process. The nanotechnology revolution has shown major growth
and is expected to reach more than $70 billion from 2020 to 2030 (Rocco, 2017). Three main
categories have been investigated to improve nutrient efficiency and plant production (Mikkelsen,
2018; Igbal, 2019): First, encapsulation of the desired plant nutrient in nanomaterials. Second, the
use of nano coatings made of nanoparticles on plant nutrients and third, the direct transfer of
nanoparticles after their synthesis. In this regard (DeRosa et al. 2010) reported that plants absorb
nanofertilizers quickly and completely, which leads to a reduction in fertilizer consumption along
with a reduction in environmental pollution compared to traditional fertilizers. Importantly, plant
leaves are characterized by nanopores that facilitate adequate absorption of nanomaterials
associated with deep infiltration. Nano-fertilizers have a relatively high transport and transfer
between cells through plasmodesmata channels with an approximate size of 50 to 60 nm, which
leads to an increase in plant productivity from 6 to 17 percent and nutritional quality (Igbal, 2019).
Nano fertilizers are designed in different forms, which include metallic, inorganic and organic
nanoparticles. For example, there are currently zinc nanoparticles (Singh et al., 2013; Tymoszuk
and Wojnarowicz, 2020), nanochitosan-NPK fertilizer (Aziz et al., 2016), carbon nanotubes
(Khodakovskaya et al., dioxide, sinoparic2) (Siddiqui et al., 2014), titanium dioxide nanoparticles
(Yang et al., 2006), slow release NPK fertilizer (Rop et al., 2018), hydroxyapatite nanoparticles
(Montalvo et al., 2015), etc. Our passion for the production of medicinal and aromatic plants is
due to their medicinal and medicinal effects against various diseases. Their natural compounds
play an important role in the pharmaceutical sector because they are natural resources for drug
discovery research and development. However, according to our knowledge, there is no report on
the use of nano-fertilizers, under foliar application conditions, for the production of medicinal and
aromatic plants using growth parameters, biochemical and physiological changes, and the increase
of bioactive compounds.

MATERIAL AND METHOD

We reviewed many articles to investigate how nanofertilizers work to improve the soil and
increase the efficiency of growth and absorption of nutrients by the roots. In the next section, we
will review the results of the study and presentation .We will provide a solution to improve plant
growth potential using nanofertilizers.

RESULT
Investigations have shown that the effect of using nano fertilizers, conventional fertilizers and
gibberellic acid and their interaction with fenugreek plant increases the average height of the plant,
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the average leaf area, determining the amount of iron in the entire growth of the fenugreek plant,
the amount of zinc in the whole vegetable, weight Seeds in pods, the yield percentage in the plant
and the number of pods in this plant have been estimated (Madhoor et al., 2020). Another study
showed that the treatment of plants using chelate nanofertilizers under salt stress conditions had a
positive and direct effect on all plant growth parameters. Another study compared the amount of
synthesized chlorophyll in two plants treated under salt stress and it was proved that the plant
treated with nano-fertilizer did not exceed the standard and normal level of chlorophyll under salt
stress conditions. But the plants that were treated with salt stress, the reduction of chlorophyll
synthesis was clearly reported (Sajian et al., 2020). Nanofertilizers have a higher surface area,
mainly due to the much smaller size of the particles, which makes it possible to improve the
metabolic processes in plants, and subsequently increase photosynthesis. Due to their higher
surface area and much smaller size, they have high reactivity with other compounds. They have
high solubility in aqueous solvents. The particle size of nano fertilizers is less than 100 nm, which
facilitates the penetration of nanoparticles into the plant from the used surface such as soil or
leaves. Nano fertilizer has a large surface area and the particle size is smaller than the size of root
and leaf pores. The plant can increase the penetration from the applied surface to the indoor space
and improve the absorption and consumption efficiency of nano-fertilizer nutrients. Reducing the
particle size leads to an increase in the specific surface area and the number of particles per unit
surface area of the fertilizer, which provides more opportunity for the contact of nanofertilizers,
which leads to greater penetration and absorption of the nutrient (Liscano et al., 2000). Fertilizers
treated with nanoparticles increase the availability and absorption of nutrients to agricultural
plants (Tarafdar et al., 2012). Nano-fertilizers enriched with zeolite are able to release nutrients
slowly in the crop, which increases the availability of nutrients for the crop during the growth
period, which prevents the loss of nutrients due to denitrification, evaporation, leaching and
stabilization in the soil, especially It prevents NO3-N and NH4. Nanoparticles with a size below
100 nm can be used as fertilizers for effective nutrient management, which are more
environmentally friendly and reduce environmental pollution (Chhipa, 2017). The reason for the
many studies in the field of fertilizers is mainly because of their much higher penetration capacity,
size and surface, which is usually different from similar materials found in conventional fertilizer
form. This is partly due to the fact that nanoparticles have a high surface-to-volume ratio.
Therefore, the reactive surface area is overrepresented in proportion to nanoparticles compared to
larger particles. The surface area of the particles increases with decreasing particle size, and the
free energy of the particle surface is a function of its size. A similar result was obtained (Liscano,
2000). Our extensive studies show that animal manure has a great effect on the studied vegetative
traits, and the reason for this can be attributed to the good characteristics of nanofertilizers due to
their small size, which allows them to be absorbed by the plant with better efficiency than before.
Also, increasing its level increased the level of direct absorption into plant cells (Saber et al.,
2013). The results showed that animal manure is effective on the studied vegetative traits and this
could be due to the high efficiency of nanoparticles. Due to its small size, the effective and positive
characteristics of nanofertors make it possible for them to be absorbed by the plant with better
efficiency than before, and also increasing its level increases its absorption level and its direct
entry into plant cells (Sabir et al., 2014) also contains zinc nano-fertilizer that accelerates the
synthesis of tryptophan, which is a precursor for indole acetic acid (IAA) synthesis, and in turn
accelerates apical dominance leading to increased plant height. Mansour, 2007).

Nano fertilizers are more valuable than conventional fertilizers because they increase soil yield
and product quality parameters, are non-toxic and friendly to the environment and humans,
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minimize cost and maximize profit. Nanoparticles increase nutrient utilization efficiency and
minimize environmental protection costs (Naderi et al., 2012). Improving the nutritional content
of products and the quality of taste. Optimum use of iron and increase of protein in wheat grain
(Faraj Zadeh Memari Tabrizi et al., 2018). Strengthening the growth of plants by creating
resistance to diseases and increasing the stability of plants by anti-bending and deeper rooting of
crops (Tarafdar et al., 2018). Studies show that balanced fertilization of crops can be achieved
through nanotechnology. to be Nanofertilizers play a great role in plant production, and several
research studies have shown that the use of nanofertilizers improves growth performance, and
product quality parameters, which leads to an increase in quality food products for human and
animal consumption. This leads to improvements in three main areas of production. Yield: Several
research studies have shown that the application of nanofertilizers significantly increases crop
yield over control or no application of nanofertilizers, mainly due to increased growth of plant
components and metabolic processes. Like photosynthesis, it leads to the accumulation of more
photosynthesis and its transfer to the vital parts of the growth and growing reservoirs of the plant.
Foliar application of nanoparticles as fertilizer significantly increases crop yield (Tarafdar et al.,
2012). Nutritional value: Nanofertilizers provide more surface area and more availability of
nutrients to the crop plant, which helps to increase these quality parameters of the plant (such as
protein, oil content, sugar content) by increasing the reaction rate or synthesis process in the plant.
. The plant system using zinc and iron on the plant increases the total carbohydrate, starch, 1AA,
chlorophyll and protein in the seed (Singh, 2017). Nano Fe203 improves photosynthesis and
growth of peanut plant (Sheikhbaglou et al., 2010). The use of different nano fertilizers has a
greater role in increasing crop production, which saves the cost of fertilizer for crop production
and reduces the risk of contamination. The use of nano-fertilizers in agriculture should be of
greater concern to society. The efficiency of the use of fertilizer nutrients in the production of
crops can be increased by the effective use of nano-fertilizers. Nano-fertilizers improve the growth
and performance of the product up to the optimal doses and concentration, but if the concentration
is more than the desired level, they have an inhibitory effect on the plant, which reduces the growth
and production of the product.

DISCUSSION AND CONCLUSION

Application of different nano-fertilizers have greater role in enhancing crop production this will
reduce the cost of fertilizer for crop production and also minimize the pollution hazard. The
application of nano-fertilizers in agriculture should have a greater concern to society. Fertilizer
nutrient use efficiency in crop production can be enhanced with effective use of nano-fertilizers.
Nano fertilizers improve crop growth and yield up to optimum applied doses and concentration
but they also have inhibitory effect on crop plant if concentration is more than the optimum which
result reduces growth and yield of the crop.
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Abstract

The increase in world population and more limited resources (arable land and freshwater) have
led to the need for alternative protein sources to meet global protein needs. Plant-based foods
require less land and water to produce and are associated with lower greenhouse gas emissions
than animal-based foods. Using plant-based protein isolates in food production has recently
become attractive due to greater sustainability and lower production costs. Background: This
study aimed to determine the effect of different concentrations of soy protein isolates used in this
study on the cooking loss of meatballs. Materials and Methods: Meatballs were prepared from
lean beef minced meat and divided into five equal parts. Soy protein isolate was not added to a
group of meatball dough selected by chance, and this group was evaluated as the control group.
To the other groups, soy protein isolate was added at four different concentrations (1, 2, 3, and
4% wiw), mixed thoroughly, and all meatball dough was rested in the refrigerator for six hours.
Salt, spices, or additives were not used to make meatballs to prevent interactions. Meatball
samples were fried on an oil-free pan without using any oil. The meatball dough rested in the
refrigerator, was shaped into 50 grams, and cooked for 12 minutes on a pan whose surface
temperature was pre-heated to 180 °C. The meatballs were turned every two minutes during
cooking. A cooking loss test was performed on the control group and meatballs were prepared
with soy protein isolate. It was calculated based on the weight loss determined by cooling the
meatball samples to room temperature before and after cooking. Results: When the cooking loss
results were examined, it was observed that the control group had the highest value (39.75%). As
the soy protein isolate ratio increased from 1% to 4%, the cooking loss decreased by 18.8%,
24.8%, 24.0%, and 31.9%, respectively. In other words, adding soy protein isolate showed a
statistically significant effect (p<0.05) on cooking loss. Conclusion: This study shows that soy
protein isolate in meatball production can significantly reduce cooking loss. This finding
emphasizes that the use of plant-based proteins in the food industry has significant potential for
both sustainability and product quality.

Keywords: Plant-based protein, soy protein isolate, cooking loss, meatball

INTRODUCTION

In recent years, the popularity of substitutes for animal-based products has increased significantly.

This has been driven by changes in consumers' lifestyles and health preferences. In particular, the

increasing number of individuals adopting vegan and vegetarian diets is contributing to the

development of new and diverse products. In addition, factors such as climate change, food safety

concerns, healthy eating trends and the increase in the world's population also increase the interest

in alternative protein sources (Kiinili et al., 2023).

In this context, soy protein occupies a notable position among alternative protein sources. The
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high nutritional value, functional properties, and economic advantages of soy protein render it an
attractive option (Turhan et al., 2020). Soy protein can emulate the textural properties of traditional
foods and plays a pivotal role in the formulation of products that provide the desired protein
balance (Descheemaeker and Debruyne, 2019). Moreover, new production and formulation
studies with soy protein allow the development of more functional and innovative products (Zhang
etal., 2021).

Soybean is a significant food source with a high protein content when compared to other cereals
and legumes. Furthermore, soybeans are preferred in terms of health due to their low-fat content
(Singh et al., 2008). In the contemporary era, the growing significance of health and nutritional
concerns has led to a heightened emphasis on research about soy protein and other plant protein
sources (Qin, 2022).

Soy protein isolates are obtained by alkaline extraction followed by precipitation at acidic pH.
This process separates soluble and insoluble carbohydrates and the final product can contain up
to 90% protein. It also has a light colour and mild flavour (Niliifer and Boyacioglu, 2008). The
technological properties of soy protein isolates include solubility, gel-forming capacity,
emulsification, dispersibility, viscosity and processing stability (O'Flynn et al.) These properties
can be applied in a wide range of food industries such as processed meat products, soups,
nutritional beverages and infant formula (Qin, 2022).

The significance of soybeans in nutrition and the food industry is particularly evident in their
utilization in traditional meat products such as meatballs. The principal reasons for the preference
for soy are its high-quality protein content, its richness in dietary fiber and isoflavones (Modgil et
al., 2021). Soybean has a significant role in the food industry due to its health benefits and
extensive range of applications (Dukariya et al., 2020). Soy protein isolate (SPI) can be employed
in the production of meatballs to enhance the quality of the texture and serve as an effective binder
(Singh and Sit, 2022).

Consequently, soy protein is a crucial ingredient with its health benefits and diverse applications
in food production. It is anticipated that its usage will become more prevalent in the food industry
in the future (Karabiyikoglu and Serdaroglu, 2017). For instance, it was demonstrated that
substituting some of the meat proteins in beef meatballs with soy protein isolate and applying high
hydrostatic pressure had a considerable impact on the technological properties of meatballs
(Bernasconi et al., 2020).

The literature on this topic emphasizes the importance of soy in the food industry, both in terms
of health and economy. It also highlights the changes in the composition of traditional products
such as meatballs. Although soya products typically contain components beneficial to health, it is
also important to maintain flavour quality. Furthermore, it is necessary to enhance and adapt soya
products in Turkey to align with consumer preferences. The present study aimed to investigate the
role of soy protein isolate in meatball production and its effect on cooking efficiency.

MATERIALS AND METHODS

Production of Meatballs

The meatball dough was prepared from lean beef mince purchased from a local market (Bayburt).
This was divided into five equal parts. One group of meatball dough was selected at random and
not subjected to the addition of soy protein isolate. This group of meatball samples was considered
the control group. Soy protein isolate (SPI, 90%, Vegrano, Istanbul) was incorporated into the
remaining groups at four distinct concentrations (1, 2, 3 and 4% w/w), thoroughly mixed, and all
dumpling doughs were refrigerated for six hours. To avoid any interactions during the meatball
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production process, salt, spices and any additives were not used. The meatballs were prepared by
frying them in a pan without any oil or fat. The meatball doughs, which had been rested in the
refrigerator, were shaped as 50 grams and cooked for a total of 12 minutes on a pan with a surface
temperature of 180 °C that had been preheated. During the cooking process, the dumplings were
rotated every two minutes.

Cooking Loss
The weight loss was calculated based on the cooling of the meatball samples to room temperature
before and after cooking (Szerman et al., 2019).

Figure 1. The production of meatballs and the visualization of cooking loss.

RESULTS AND DISCUSSION

Upon analysis of the cooking loss data, it was determined that soya protein isolate (SPI) exhibited
a statistically significant effect on cooking loss (p<0.05) (Table 1). The observed cooking loss of
39.75% in the control group was reduced to 32.29% with the addition of 1% SPI, 29.91% with
2% SPI, 30.21% with 3% SPI and 27.08% with 4% SPI. These findings demonstrate that SPI is
an efficacious ingredient in reducing cooking loss in meat products. It is also notable that the
reduction in cooking loss persisted in relation to the dosage of SPI. The addition of 4% SPI
resulted in the lowest cooking loss.

Table 1. Cooking loss data of meatballs cooked
by adding SPI (%

Treatment Cooking loss (%0)

Control 39.75+1.828

1% SPI 32.29+0.52°

2% SPI 29.91£1.90°

3% SPI 30.21+1.47%
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| 4% SPI [ 27.08+0.00° |

Similar to our findings, a study conducted by Neo et al. (2022) reported that soy protein isolate
additive used in burger production reduced cooking loss. They also stated that the weight loss
after cooking was due to water evaporation and liquid leakage (Vu et al., 2022) from the burger
patty, and the higher cooking loss in the control product was related to the higher water
evaporation rate. Unlike the findings in our study, in a study examining the effect of whey protein
isolate (not plant based) on cooking loss in meat, it was observed that cooking loss increased as
the isolate concentration increased. They also reported that preheating the isolate was an effective
method for improving texture in meat emulsions (Youssef and Barbut, 2011).

CONCLUSION

The findings of the study indicate that the incorporation of soy protein isolate into the production
of meat products confers notable advantages. In particular, the utilization of this protein source
may facilitate an increase in the efficiency of cooking, thereby conferring advantages in
production costs. Furthermore, the reduction in cooking losses in the product as a result of the use
of soy protein represents a significant advancement for the food industry. These findings
underscore the potential of soy protein in the development of healthy and economically
advantageous products. Consequently, the incorporation of soy protein isolate into meat product
formulations represents a significant advancement in terms of both the provision of products
aligned with consumer preferences and the enhancement of industrial efficiency.
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Ozet

Son yillarda organik beslenmeye duyarli olan tiiketici sayisinin artmasiyla birlikte, taze ve az
islenmis meyve ve sebze sular1 tercih etme egilimi de buna paralel olarak artarak devam
etmektedir. Ancak, gegmisten gliniimiize meyve ve sebze suyu teknolojisinde mikrobiyel giivenlik
ve enzim inaktivasyonu amaciyla uygulanan geleneksel pastorizasyon ve sterilizasyon gibi termal
islemler, sagladiklar1 avantajlarin yani sira; elde edilen irtinlerin fitokimyasal, duyusal ve
fonksiyonel Ozelliklerinde 6nemli kayiplara neden olabilmektedir. Bu nedenle, arastirmacilar,
geleneksel termal islemlere alternatif olarak 1s1l olmayan isleme teknolojilerine odaklanmislardir.
Atmosferik soguk plazma, bu tiir yeni 1s1l olmayan isleme teknolojilerinden biridir. Birgok
arastirmaci tarafindan soguk plazma isleminin meyve sulari rengi lizerindeki etkisi, isleme
kosullarina ve meyve suyunun tiiriine bagli olarak degisebildigi rapor edilmektedir. Ayrica, soguk
plazma isleme siiresinin artmasi, meyve sularinda askorbik asit bozunmasi gibi renk
degisikliklerine yol actig1 bildirilmektedir. Bir bagka arastirmaci, bulanik nar suyu atmosferik
soguk plazma ile muamele edildiginde gaz akisinin renk degisimi ilizerinde en biiyiik etkiye sahip
oldugunu belirtmistir. Gaz akisinin artirilmasi nar suyundaki toplam antosiyanin igerigini artirmis
ve boylece renk degismistir. Islenmis meyve sularmin kalitesi pH ve asitlik ile de yakindan
iligkilidir. Cesitli ¢aligmalarda soguk plazma isleminin portakal, beyaz iiziim ve elma sularinin pH
ve/veya asitligini degistirdigi bildirilmistir. Bu sonuglar, meyve sularmin tamponlama
kapasitesine sahip olmasi nedeniyle pH ve TA'daki degisikliklerin isleme siiresine ve meyve suyu
tiirline bagli olarak degisebilecegini gostermektedir. Rapor edilen farkli arastirmalar, soguk
plazma isleminin portakal suyu ve domates suyunun askorbik asit i¢erigi iizerinde dnemli bir etkisi
olmadigimi gostermektedir. Bununla birlikte, farkli bir ¢alismada soguk plazma isleminin
artmastyla portakal suyunun C vitamini i¢eriginde bir azalma gozlemlenmistir. Bazi aragtirmalar
soguk plazma isleminden sonra meyve sularinin fenolik iceriginde bir azalma oldugunu
gostermistir. Ancak bir¢cok ¢alisma degerlendirildiginde, atmosferik soguk plazma uygulamasinin
meyve sularinin fenolik bilesikleri ve antioksidan kapasitesi lizerindeki etkisi belirsizligini
korumakta ve bu konuda daha fazla arastirmaya ihtiya¢ duyulmaktadir. Bu derleme, meyve sulari
icin atmosferik soguk plazma isleme uygulamalarina genel bir bakis sunmaktadir. Spesifik
aragtirma alanlar1 mikrobiyel inaktivasyon ve atmosferik soguk plazmanin meyve sularmin
besinsel ve fizikokimyasal 6zellikleri lizerindeki etkisine odaklanmaktadir. Dolayisiyla, farkli
meyve sularinin iglenmesi i¢in atmosferik soguk plazma uygulamalarinin anlagilmasi, yiiksek
kaliteli ve glivenli meyve sular1 iiretmek icin isleme parametrelerinin optimizasyonu agisindan
onemlidir.

Anahtar kelimeler: Atmosferik soguk plazma , Meyve sulari, Fitokimyasal degisimler, Raf 6mrii
GIRIS
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Organik, besleyici ve saglikli gida iiriinlerine olan talep meyve sularmi diinya ¢apinda en ¢ok
tiikketilen igeceklerden biri haline getirmektedir (Fundo vd., 2018). Meyve sular1 vitaminler,
mineraller, iz elementler, flavonoidler, polifenoller ve antioksidanlar dahil olmak iizere c¢esitli
fitokimyasallar igerir (Bhardwaj vd., 2014). Dengeli beslenme i¢in gerekli besin maddelerini
icermelerinin yanisira biyoaktif bilesenlerce zengin olmalari, meye ve sebze sularini fonksiyonel
gidalar olarak nitelendirilmesini saglamaktadir. Meyve sulari, bozulabilir taze tiriinler olduklar1
i¢in raf Omiirlerini arttiracak yeni muhafaza stratejilerine ihtiyag duyulmaktadir.

Isil islem, hem mikrobiyolojik glivenlik hem de bozucu enzimlerin inaktivasyonu agisindan
meyve suyu stabilizasyonu i¢in en ¢ok kullanilan teknolojidir (Sucupira vd., 2017). Ancak bu
teknolojinin meyve ve sebze sularininin fiziksel ve kimyasal degisimlerine neden olmasi, duyusal
Ozelliklerini bozmas1 ve bazi besin maddelerinin biyoyararliklarini azaltmast en Onemli
dezavantajalarini olusturmaktadir (Petruzzi vd., 2017). Isil islem, diger kalite degisikliklerinin
yani sira meyve sularinin organoleptik 6zelliklerini de degistirirken, tiiketiciler minimum diizeyde
islenmis irilinlerle daha fazla ilgilenmektedir. Bu nedenle, iyi kalitede meyve sularinda 1sil
islemlerden meydana gelen istenmeyen etkileri azaltmak i¢in, ozon ve soguk plazma uygulamasi
gibi termal olmayan teknolojiler, geleneksel termal islemlere alternatif olarak incelenmektedir.
Bu ¢alismanin amaci, meyve suyu uygulamalarindaki temelleri ve proses parametreleri de dahil
olmak iizere atmosferik soguk plazma teknolojisinin etkilerini sunmaktir.

1. Soguk Plazma Teknolojisi

Maddenin dordiincii hali olan kabul edilen plazma, iyonlardan, serbest radikallerden, uyarilmis ve
uyarilmamis atomlardan ve net elektrik yiikii tamamen sifir olan molekiillerden olusan notr
iyonize bir gazdir (Ozen ve Singh, 2020; Pankaj vd., 2013). Plazmalar basinglarina gore disiik,
atmosferik ve yiiksek basingl olarak ii¢ grupta siiflandirilir. Termal 6zelliklerine gore ise soguk
plazma ve sicak plazma olmak iizere iki ana plazma ¢esidi bulunur.

Soguk plazma gida sterilizasyonu, ambalaj sterilizasyonu, gida yiizey dezenfeksiyonu, tohumlarin
¢imlenme hizini arttirmak i¢in kullanilmaktadir. Sterilizasyon mekanizmasi plazma sayesinde
aciga cikan reaktif maddeler sayesinde saglanir. Bu maddeler, mikroorganizmalarin yiizeylerine
adsorbe olarak veya cevresinde reaksiyona girerek mikroorganizmalarin hiicresel yapisini
bozmasi1 ile birlikte, gida ylizeyindeki mikroorganizmalar ile etkilesim olusturarak
mikroorganizmalarin inaktivasyonunu gerceklestirebilir. Bu etkilesimler, mikroorganizmalarin
proteinlerini denatiire edebilir, hiicresel zarlarini1 bozabilir veya enzimlerini inaktive edebilir.
(Sahinoglu, 2023). Boylece 6zellikle cabuk bozulabilen meyve ve sebze sularinda meydana
gelebilecek mikrobiyel kaynakli bozlumalar 6nlenerek ve kimyasal kalite 6zelliklerinin optimum
diizeyde korunmasi saglanarak, bu fonksiyonel iiriinlerin raf 6mrii uzatilabilir.

Gida isleme uygulamalari i¢in mikrodalga, korona desarji, dogrudan bariyer desarji, direngli
bariyer desarji ve atmosferik basingli plazma jeti gibi farkli atmosferik basing plazma iiretim
teknolojileri kullanilmaktadir (Leins vd., 2014; Chang., Lawless ve Yamamoto 1991; Ehlbeck
vd.., 2011). Tiim plazma kaynaklari arasinda atmosferik basing plazma jeti ve dogrudan bariyer
desarj1 plazmalar1 kullanimi en kolay ve olusturulmasi en basit olanlardir. Ayrica, meyve suyu
dekontaminasyonu ve kalite calismasi i¢in en kapsamli sekilde calisilmis konfigiirasyonlara
sahiptirler (Ozen vd., 2020).
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Sekil 1. Atmosferik basing plazma jeti (a) ve Dogrudan bariyer desarj1 (b) plazmalarinin sematik
¢izimi (Lisco vd., 2017; Anonim, 2023 ).

Dogrudan bariyer desarjlar iki elektrot ve bunlar1 ayiran en az bir dielektrik katmanin varligi ile
karakterize edilir. Genis homojen plazma alanlari, uygun maliyetleri, kararliliklar1 ve kullanim
kolayliklar1 onlar1 yiizey isleme igin ideal hale getirmektedir (Katsigiannis vd., 2022). Bununla
birlikte, ince filmler dogrudan bariyer desarj elektrotlar1 arasindaki bosluga (0,1 mm ila birkag
santimetre) kolayca sigabildikleri i¢in dogrudan bariyer desarj kaynaklariyla isleme icin 6zellikle
uygundur (Sahinoglu, 2023).

Atmosferik basing plazma jeti ise, i¢inden tasiyici gazin gectigi bir noziiliin i¢indeki iki es
merkezli elektrottan olusur. I¢ elektrot, helyum, oksijen vb. tasiyici gazlari veya gaz karigimlarimi
iyonize etmek igin yiiksek frekansta (13,56 MHz) yiiksek voltaj (100-250 V) uygular (Jeong vd.,
1998).Bu gazlar ayn1 zamanda jet plazmasinin aktif bolgesini havalandirir ve aktif pargaciklardan
olusan akimin elektrotlardan disar1 itilmesine yardimci olur (Scholtz, vd., 2015).

2. Soguk plazma teknolojisinin farklh meyve sularmin farklh meyve sularmin fitokimaysal
parametreleri iizerine etkileri

Gida kalitesi, agizda biraktigi his, renk ve benzeri duyusal unsurlari etkiledigi i¢in tiiketici kabulii
tizerinde dogrudan bir etkiye sahiptir. Gida iirlinlerinin rengi, tliketici tercihlerinde {irtinlerin
kabuliinii etkileyen dnemli bir 6zelliktir. Renk, isleme sirasinda gidalarin besinsel ve organoleptik
kalite degisikliklerinin bir gostergesi olmakla birlikte, endiistri ve arastirmacilar tarafindan bir
kalite kontrol parametresi olarak kullanilmaktadir. Cilinkii pigmentler (dogal veya sentetik) ve
kimyasal reaksiyonlar (enzimatik veya enzimatik olmayan) gida iirlinlerinin ana renk gériinimiinii
olusturur, bu nedenle gidalarin rengindeki herhangi bir degisiklik isleme kosulunun etkisi
hakkinda bilgi verir (Barba, Esteve ve Frigola, 2012).

Artan soguk plazma isleme siiresi, meyve sularinda askorbik asit bozunmasi gibi renk
degisikliklerine yol agmaktadir (Pankaj vd., 2017). Yaban mersini suyu atmosferik soguk plazma
ile muamele edildiginde, Huo vd., (2019) islem siiresinin ve oksijen konsantrasyonun renk
degisimi {izerinde onemli derecede biiyiik etkiye sahip oldugunu bildirmislerdir. islem siiresinin
ve oksijen konsantrasyonun artirilmasi yaban mersini suyundaki toplam antosiyanin igerigini
azaltmis ve boylece renk degismistir. Genel olarak, renk 6l¢timleri plazma isleminin beyaz {izim,
elma, portakal ve nar sularinin rengini bozmadigini géstermektedir (Almeida vd.., 2015; Bursa’c
Kova“cevi’c vd., 2016; Liao vd., 2018, Pankaj vd., 2017).
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Islenmis gidalarmn kalitesi pH ve asitlik ile yakindan iliskilidir. Herhangi bir ciddi degisiklik,
tiikketicinin kabul edilebilirligi ve iriiniin raf omrii lizerinde istenmeyen etkilere yol acabilir.
Meyve sularinin asitligi, soguk plazma desarji sirasinda olusan hidroksil radikallerinin
¢oziinmesinden etkilenebilir ve pH'daki degisim nitrik asit (HNO3) ve nitroz asit (HNO>) ile
hidrojen peroksit (H202) olusumuna bagli olabilir (Pankaj vd., 2017, Helmke vd., 2011; Liu vd.,
2010; Oehmigen vd., 2010). Diisiik sicaklikta plazma yontemi ile muamele edilen elma suyu
orneklerinin pH degerleri azalirken, titre edilebilir asit miktarlart artmigtir. Elma suyunun
asitligindeki degisiklikler, dogrudan bariyer desarj plazmasindan nitrojen oksit (NO) gibi asidik
molekiillerin tiretimi ile iliskili olabilecegi diistiniilmektedir. Ayrica, dogrudan bariyer desar]
plazma islemi sirasinda H2O'dan ve elma suyundaki diger bilesenlerden ayrilan H+ da 6rneklerin
asitligindeki artiglara neden olabilmektedir.

Meyve sulari ¢cogunlukla ¢oziinebilir kat1 karbonhidratlar icerir. Plazma tarafindan iiretilen aktif
tirlerin kisa yasam siireleri i¢inde bu makromolekiillere ulagsmasi zordur (Liao ve ark., 2018). Bu
nedenle atmosferik soguk plazma, meyve sularinin ¢oziiniir seker igerigi (°Brix) tizerinde herhangi
bir etki gostermez. (Liao vd., 2018; Shi vd., 2011).

Soguk plazma isleminden sonra meyve sularindaki biyoaktif bilesiklerin ve antioksidan
kapasitelerin kaybina iliskin ¢cok az arastirma bulunmaktadir. Soguk plazmanin C vitamininin
stabilitesi tlizerindeki etkisi, meyve suyu isleme ile ilgili arastirmacilar tarafindan calisilan tek
vitamindir. Farkli isleme kosullarina (alkali ortam, 1s1, oksijen ve UV) kars1 hassas bir biyoaktif
bilesiktir, bu nedenle genellikle diger organoleptik veya besinsel bilesenler igin gegerli bir kriter
olan bir kalite gostergesi olarak kullanilir (Barba, Esteve, ve Frigola, 2012). Rapor edilen
aragtirmalar, soguk plazma isleminin portakal suyu ve domates suyunun askorbik asit igerigi
tizerinde 6nemli bir etkisi olmadigini gostermektedir (Shi vd., 2011; Starek vd., 2019).

Bununla birlikte, Xu vd., (2017) soguk plazma islem siiresinin artmasiyla portakal suyunun C
vitamini iceriginde bir azalma oldugunu rapor etmislerdir. Bu durum, plazma tarafindan iiretilen
reaktif oksijen tiirleri ve reaktif nitrojen tiirleri tarafindan baslatilan oksidasyon reaksiyonlarina
neden olabilir (Tiwari, Muthukumarappan, O'Donnell ve Cullen, 2008).

Fenolik bilesikler, meyvelerde yaygin olarak bulunan ve cogunlukla flavonoidler ve fenolik
asitlerle temsil edilen ikincil metabolitlerdir. Bu maddelere olan ilginin artmasinin baslica nedeni
antioksidan potansiyelleri ve tiiketimleri ile bazi hastaliklarin 6nlenmesi arasindaki iliskidir (
Haminiuk vd., 2012). Genel olarak, baz1 arastirmalar soguk plazma isleminden sonra meyve
sularinin fenolik igeriginde bir azalma oldugunu gostermistir (Almeida vd., 2015; Liao vd., 2018;
Pankaj vd., 2017). Ote yandan, farkli ¢alismalarda ise soguk plazma ile muamele edilmis meyve
sulariin fenolik iceriginde artiglarin meydana geldigi rapor edilmistir (Bursa'c Kova“cevic vd.,
2016; Garofuli'c vd., 2015; Herceg vd., 2016). Fenolik bilesiklerdeki azalma, soguk plazma
tarafindan olusturulan ozon etkisine bu {riinlerin olduk¢a hassas olmasina kaynakladig
dgsgnglmektedir. Ozonun fenolik bilesiklerin aromatik halkasini bozmada cok etkili oldugu
bildirilmistir (P’erez vd., 2002; Stalter vd., 2011). Fenolik bilesiklerdeki artis ise, atmosferik
soguk plazma teknolojisinin meyve sularinin bitki hiicre duvarinin degradasyona ugratmasindan
kaynaklandig1 diisiiniilmektedir. Parcalanan hiicreler fenolik bilesikleri bitki hiicresinden disar1
salar ve ortamdaki konsantrasyonlarini artirir (Landbo ve Meyer, 2001).

Neredeyse tiim arastirmalar bulanik meyve sularini islediklerinde fenolik bilesiklerde bir artis
gostermekte ve plazma tarafindan hiicre duvari pargalanmasini desteklemektedir. Ote yandan,
Dasan ve Boyaci (2018) soguk plazma ile islenmis meyve sularinin toplam fenolik igeriginin
meyve sularinin bulanikligindan veya berrakligindan etkilenmedigini belirtmistir. Toplam fenolik
iceriginin esas olarak zamanla degistigni ifade etmislerdir. Islemin baslangicinda fenolik
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bilesenlerin aromatik halkalarindaki bozulma nedeniyle azaldigini, daha sonra hiicre duvari
bozulmalar1 nedeniyle artigini, bu nedenle toplam fenolik iceriginin bulanik meyve sular1 i¢in
islem siiresine bagli olabildigni bildirmislerdir.

Meyve sularinin antioksidan kapasitesi, islemden sonra 6l¢iilmesi gereken bir diger 6nemli kalite
parametresidir. Bitkisel gidalar E vitamini, flavonoidler, A vitamini ve diger fenolik bilesikler gibi
diyet antioksidanlar1 saglar. Bu nedenle antioksidan kapasite, gida maddeleri sindirildiginde
kanser gibi oksidatif strese bagli hastaliklarin 6nlenmesinde etkili olan oksidasyon direnci ve
antioksidan katki hakkinda onemli bilgiler verir (Serrano, Goni ve Saura-Calixto, 2007).
Calismada beyaz iliziim, elma ve portakal suyunun antioksidan kapasitesi degerlendirilmistir
(Almeida et al., 2015; Liao et al., 2018; Pankaj et al., 2017) . Beyaz iiziim suyunun antioksidan
kapasitesi soguk plazma islemi ile artarken, islem gormiis elma ve portakal sularinda antioksidan
kapasite azalmistir. Pankaj vd., (2017) beyaz i{iziim suyundaki antioksidan kapasite artiginin
fenolik igerigindeki artistan kaynaklanabilecegini belirtmistir. Bununla birlikte, atmosferik soguk
plazma uygulamasinin meyve sulariin fenolik bilesikleri ve antioksidan kapasitesi tizerindeki
etkisi belirsizligini korumakta ve daha fazla arastirmaya ihtiya¢ duyulmaktadir.

SONUC

Atmosferik soguk plazma teknolojisi, meyve sular1 tizerinde olumlu etkiler saglayabilen yenilikg¢i
bir isleme yontemi olarak dikkat cekmektedir. Mevcut arastirmalar, plazma isleminin bazi meyve
suyu bilesenleri lizerinde termal islemlere nazaran olumlu etkileri oldugunu ve kalite
parametrelerinde o6nemsiz diizeyde farkliliklara neden oldugunu gostermektedir. Ancak,
teknolojinin ticari olgekli uygulamalara entegrasyonu igin daha fazla calisma yapilmasi
gerekmektedir. Cesitli meyve sulart {izerinde uygulanan plazma islemleri, farkli bilesenlerde
degisiklikler meydana getirdigi i¢in isleme kosullarinin standardize edilmesi 6nem arz etmektedir.
Literatiirdeki belirsizliklerin giderilmesi ve daha kapsamli verilerin elde edilmesi amaciyla
gelecekteki ¢aligmalarin isleme kosullarini ayrintili olarak rapor etmesi gerekmektedir. Boylece,
atmosferik soguk plazma teknolojisinin biiyiik 6lgekli proseslerde etkin ve giivenilir bir sekilde
kullanilabilmesi miimkiin olacaktir.
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Ozet

1929 yilinda ABD’de baslayan ve 1930’lu yillar boyunca biitiin diinyay1 etkileyen Diinya
Ekonomik Krizi, birgok tilkede oldugu gibi Tirkiye’de de Devlet¢ilik politikasinin uygulanmasini
zorunlu kilmistir. Donemin kosullar geregi Tiirkiye’de Devletgilik politikasinin uygulanmasiyla
birlikte sanayi alaninda birgok isletme devlet tarafindan kurulmus ve yonetilmistir. Devlet Ziraat
Isletmeleri Kurumu (DZI) bahse konu olan sanayi kuruluslarmin arasinda yer almaktadir.
Calismanin amaci: bahse konu olan isletmenin faaliyetlerini sayisal verilerle agiklamak ve
isletmenin &nemini ortaya koymaktir. DZI biinyesinde bulunan Ticari Isletmeler Miiessesesi,
hayvansal gida iirlinlerini isletme magazalarinda sergilemek, tanitmak, iiriinlerin perakende ve
toptan satisin1 yapmak ve bu iiriinleri DZI’ye ait muhtelif isletmelerden veya piyasadan tedarik
etmek suretiyle halkin ihtiyaglarini karsilamak i¢in kurulmustur. Ciftliklerin olmadig1 yerlerde siit
ve siit {iriinlerini iiretmek, bu iiriinleri piyasaya siirmek, alim-satim yapmak ve DZI mamullerinde
fiyat istikrar1 saglamak oncelikli hedef olarak belirlenmistir. Materyal ve Yontem: belirlenen
amaglara ulasmak igin tarih bilimin birinci kaynaklarindan basta Devlet Arsivleri Cumhuriyet
Arsivi olmak iizere TBMM kayitlarindan, resmi Ve siireli yayinlardan, telif ve tetkik eserlerden
yararlanilmistir. Calisma dokiiman analizi seklinde yapilmis, elde edilen veriler analiz edilerek
metin olusturulmustur. Bulgular: Bahse konu olan miiessese hakkinda dogrudan akademik
calisma bulunmamaktadir. Bu alanda yapilan ¢alismalar genellikle DZI hakkinda genel bir
calisma mahiyetine sahip olmakta ve Ticari Isletmeler Miiessesesini dogrudan ele almamaktadir.
Ele alinan bu calismanin 6znesi dogrudan Ticari Isletmeler Miiessesesi oldugu i¢in konunun
bundan sonra yapilacak olan ¢aligmalara da katki saglayacagi disiiniilmektedir. Sonug¢: Devlet
Ziraat Isletmeleri Kurumu Ticari Isletmeler Miiessesesi, belirtilen donemde Tiirkiye’de temel
ihtiyaclarin karsilanmasinda en yetkili kurum olarak iiretim ve isletme calismalarina agirlik
vermis, Tiirkiye’nin bir¢ok yerinde subeler acarak halka hayvansal triinleri ulagtirmistir. Adi
gecen miiessese Tiirkiye’de temel hayvansal iiriin faaliyetlerini devlet eliyle yiiriiten tek kurum
olarak kayitlara ge¢mistir. Bundan dolay: Ticari Isletmeler Miiessesesi halkin temel ihtiyaglara
kaliteli ve uygun fiyatla ulagmasinda 6nemli bir gorevi yerine getirmistir.

Anahtar kelimeler: Devlet Ziraat Isletmeleri, Hayvansal Uretim, Ticari Isletmeler Miiessesesi,
Devletcilik, Cumhuriyet Donemi.

GIRIS

1900’li yillarin bagindan itibaren devam eden ve yaklagik ¢eyrek asir siiren savaslar neticesinde
tilkede sadece tarim ve hayvancilifin yapilabildigi, sanayinin de olmamasi nedeniyle niifusun
biiyiik cogunlugu c¢iftgilik yapmaktadir (Boratav, 1997; Aydemir, 1999). Bundan dolayi iilkede
niifusun biiyiik kesimi topraga bagli, tarim ve hayvancilikla gecinen kirsal alandadir. Bununla
birlikte dogal olarak kentlerde niifus orani diistiktiir (Cavdar, 1971). 1940-1950 yillar1 arasinda
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tarim kesiminin GSMH’daki pay1 ortalama %40 olarak kayitlara ge¢mistir (TUIK, 2014).
Verilerden de anlasildig lizere Tiirkiye’de tarim kesimi hem niifus yogunlugu agisindan hem de
ekonomik ag¢idan yiiksek bir paya sahiptir.

Cumhuriyetin kurulus yillarinda yasanan ve biitiin diinyay1 etkileyen “1929 Diinya Ekonomik
Krizi”, Tiirkiye’de de yoneticileri iktisadi politika degisikligi arayigina yoneltmistir. 1931 yilinda
“I. Tirkiye Ziraat Kongresi” yapilmis, iilke ekonomisinin durumu ve c¢oziim Onerileri
tartistlmistir. 1. Ziraat Kongresi’nde, ilk defa Tirkiye’nin tarimsal yapisi ayrintili ve bilimsel bir
anlayisla tespit edilmis, tarim sorunlari, ¢6ziim yollar1 ve Onerileri donemin yoneticilerine
sunulmustur (Metintag ve Kayiran, 2016). Bu kongrede; siit¢iiliik, tavukculuk, aricilik, ipek
bocekgiligi, sarapgilik, koyun, kara sigir ve manda, at, cayir ve yonca, hayvan hastaliklari, av
hayvanlari, balik¢ilik, ¢iftlik idaresi gibi konular hakkinda detayli raporlar sunulmustur (Birinci
Ziraat Kongresi Ihtisas Raporlar1, 1931). Cumhuriyetin ilk yillarinda tarimsal iiretim bu sartlarda
gergeklesmistir. Ozellikle kent merkezlerinde temel hayvansal gida iiretimi yok denecek kadar az
oldugu igin Ticari Isletmeler Miiessesesi insanlarmn temel gida iiriinlerine ulasmasinda énemli
araci kurum olmustur.

Devlet Ziraat Isletmeleri Kurumu

Celal Bayar, 1937 yilinda meclise sundugu gerekcede Gazi Mustafa Kemal Atatiirk’{in hazineye
bagisladig ciftlik ve kurumlarin idaresini yiirlitmek ve bunun disinda ayni kapsamda bulunan
kuruluslarin yonetimi igin 6zel bir kanuna ihtiya¢ duyuldugunu ifade etmistir (Devlet Arsivleri
Bagkanligi Cumhuriyet Arsivi (BCA), 30-18-1-2/81-106-10). Ziraat bolgelerinin her birinde
koyliilerin ¢alismalar1 yakindan takip edebilecegi ve bu caligsmalar i¢in kendilerine rehber olacak
ziraat merkezlerinin 6nemi iizerinde durulmaktadir. Gazi Mustafa Kemal Atatiirk tarafindan
bagislanan bu ciftlik ve miiesseselerin, Ziraat Vekaleti tarafindan yonetilen ¢iftliklerle ayni diizeye
getirmek i¢in hepsinin tek ¢ati1 altinda idare edilmesi ziraat isleri i¢cin daha faydali goriilmiistiir
(BCA, 30-18-1-2/84-65-16). Bu faaliyetleri yiiriitmek i¢in Devlet Ziraat Isletmeleri Kurumu
adinda yeni bir birim olusturulmustur (Tirkiye Biiyiik Millet Meclisi (TBMM) Z.C. Devre 5,
Ictima Y1l1 4, C. 22, Birlesim 25°e Ek Sira Sayis1 61, 7 Ocak 1938, s. 1-2). Tarim alanindaki kiigiik
capli isletmelerin kurulmasi ve ydnetimiyle ilgilenecek bir kurum olan DZI, bir bakimdan Ziraat
Bankasi ile giindeme gelen tarim reformunun ikinci agsamasini olusturmaktadir (BCA, 30-18-1-
2/85-104-17). Bdylece DZI’ye bagh kurulacak miiesseselerin faaliyetlerinin devam ettirilmesi
karar1 alinmis ve kamu sermayesinin siirekliligi temin edilmistir (Tuna, 2002). Bu acgidan DZI,
devlet isletmelerinin genel 6zelliklerini tagiyarak tarim alaninda yatirim ve yonetim faaliyetlerini
stirdiiren bir devlet isletmesidir.

Ticari Isletmeler Miiessesesi

Ticari Isletmeler Miiessesesi, gida iiriinlerini isletme magazalarinda sergilemek, tanitmak,
iiriinlerin perakende ve toptan satisin1 yapmak ve bu iiriinleri DZi’ye ait muhtelif isletmelerden
veya piyasadan tedarik etmek suretiyle halkin ihtiyaglarini karsilamak igin 1 Agustos 1942
kurulmugtur. Ciftliklerin olmadig1 yerlerde siit ve siit {iriinlerini liretmek, bu {riinleri piyasaya
siirmek, alim-satim yapmak ve DZI mamullerinde fiyat istikrar1 saglamak &ncelikli hedef olarak
belirlenmistir (BCA, 37-10-0-0/23-0-0). DZi 1950 yilindan itibaren lagvedildigi i¢in Ticari
Isletmeler Miiessesesinin faaliyetlerine Tarim Bakanlig1 ayni yildan itibaren son vermistir (BCA,
37-10-0-0/60-0-0). Calismanin amaci bahse konu olan miiessesenin faaliyetlerini sayisal verilerle
aciklamak ve miiessesenin dnemini ortaya koymaktir.
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MATERYAL VE YONTEM

Belirlenen amaglara ulasmak i¢in tarih biliminin birinci kaynaklarindan basta Devlet Arsivieri
Baskanligi Cumhuriyet Arsivi olmak iizere TBMM kayitlarindan, resmi ve siireli yayinlardan, telif
ve tetkik eserlerden yararlanilmistir. Belirlenen tarih araligindaki bilgi ve belgeler arsivde tespit
edildikten sonra tasnif siirecine gidilmis ve konunun sinirlart belirlenerek belge temin siireci
tamamlanmistir. Calismanin biliyiik bir boliimiinde arsiv belgesi kullanilmis bununla birlikte
TBMM kayitlarindan da doneme ait veriler tasnif edilmistir. 1942-1950 yillar1 arasindaki siireli
yaymlardan Ulus, Cumhuriyet, Yeni Istanbul gazetelerinin belirlenen tarihteki baskilar1 taranmis
ve ¢aligsmaya ait verilere ulagilmistir. Konu ile alakali dogrudan akademik ¢alisma bulunmadigi
i¢in bu asamada telif ve tetkik eserlerden kismi oranda istifade edilebilmistir.

Calismada yontem olarak ise sosyal bilimler alaninin kaginilmaz olarak miiracaat ettigi “nitel
arastirma yontemi” kullanilmistir. Nitel arastirma, insanlarin yasam tarzlarimi, oykiilerini,
davraniglarini, Orgiitsel yapilar1 ve toplumsal degismeyi anlamaya yonelik bilgi {iretme
siireclerinden biri olarak tanimlanmaktadir (Ozdemir, 2010). Bu sebeple nitel arastirma, ¢alisma
icin uygun bir yontem olarak tespit edilmistir. Calismada temel kaynaklar ve tetkik-yardime1
kaynaklardan veri analizi yapilarak sonuca ulasilmistir. Dokiiman analizi yapilmis, elde edilen
veriler analiz edilerek metin olusturulmustur.

BULGULAR VE TARTISMA

Ticari Isletmeler Miiessesesi, 1942 yilinda ciftliklerden tedarik edilen iiriinlerden 501.575 lira,
piyasadan tedarik edilen iiriinlerden de 492.498 lira olmak iizere toplamda 994.073 lira gelir elde
etmistir. Be gelirde DZI’ye bagli Mersin giftlikleri %57 oraninda en yiiksek paya sahipken
Dalaman ciftligi ise %1 oraninda en az katkiya sahiptir. Ciftliklerden 6zellikle siit ve siit iirtinleri
elde edilmekle beraber halkin en ¢ok ihtiya¢ duydugu iiriin ise piring olmustur. Piyasadan alinan
iiriinler ise, kavurma, erimis yag, fasulye ve kremadir (BCA, 37-10-0-0/23-0-0). Ihtiyac
triinlerinin ¢iftliklerden temin edilmesi miiessesenin kurulus amacin1 yerine getirmesi
bakimindan 6nem arz etmektedir.

Miiessese, 1943 yilinda satis faaliyetlerinden baska imalat isleriyle de ugrasmustir. imal olunan
triinler arasinda Ankara’da siit fabrikas1 ve yogurt evi mamulleri, Kars yagi, Ayranci kasari,
kondanse siit, Ankara bulguru, Sarayonii beyaz peyniri ve kasari, Mersin pirinci, dondurma, serbet
ve ayran bulunmaktadir (Ulus, 9 Aralik 1943). Uriinlerin taksimi ise, Kars isletmesinde 26.000 kg
yag, Ayranci isletmesinde 17.000 kg kasar peyniri, 21.300 kg bulgur, Sarayonii isletmesinde
55.000 kg kasar peyniri ve 930 teneke beyaz peynir, cenup ciftliklerinde ise 1.289.000 kg piring
tiretilmistir. 1943 yili igerisinde toptan ve perakende olarak yaklasik 3 milyon liralik satis
yapilmistir (BCA, 37-10-0-0/29-0-0). Miiessese bir yil gibi ¢ok kisa siire dnce kurulmasina
ragmen bu alanda 6nemli faaliyetleri gergeklestirmistir.

1944 yilinda miiessese mevcut teskilatina Bahgelievler’de bir satis magazasi, Orman Ciftligi’nde
bir helva imalathanesi ve merkez binasinda bir kiirk atdlyesi agarak faaliyetlerini genisletmistir.
1945 yilinda Rize elma kurutma fabrikasinda islenen elma kurulari miiessese tarafindan halka
ulastirilmistir (Cumhuriyet, 21 Nisan 1945). Kars yag isletmesi genel miidiirliik teskilatindan,
Orman Ciftligi biinyesinde bulunan siit fabrikas1 Ticari Isletmeler Miiessesesi idaresine
devredilmistir. Boylece miiessese, gelisen teskilati sayesinde Ankara ve cevresinin peynir
ihtiyacint daha ucuz ve genis 0Ol¢iide karsilayacak konuma gelmistir (BCA, 37-10-0-0/39-0-0).
Miiessese sadece temel gida iirlinlerini iiretmekle kalmamis ayni zamanda tavuk yemi de
tiretmistir (Ulus, 12 Ekim 1945).

Kuruma bagh c¢iftliklerin mahsullerini degerlendirmek ve satiglarin1 temin etmek maksadiyla
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Istanbul, Izmir ve Mersin’de ii¢ biiro tesis edilmis, ayrica masraflart Orman Ciftligi ve Nevsehir
Isletmesi tarafindan karsilanmak suretiyle Istanbul biirosu tarafindan yonetilmek iizere bir adet
sarap dolum tesisi agilmistir. Miiessese tarafindan 1946 yilinda 7.323 teneke beyaz peynir, 26.770
kg kasar peyniri, 30.365 kg tereyagi, 333.077 kg yogurt, 419.475 kg sise siit lretilmistir.
Miiesseseye bagli mersin biirosu tarafindan 232.921 kg ¢eltik kirdirilmis ve toplamda 118.394 kg
piring elde edilmistir. Kars igletmesi tarafindan 2.708 kg tereyagi ve 58.759 kg erimis yag imal
edilmistir (BCA, 37-10-0-0/44-0-0).

Miiessese, Orta Anadolu’da bulunan fireticilerin siitlerini degerlendirmek amaciyla bu bolgede
genis Olciide faaliyette bulunmustur. 1946 yilinda 214.926 litre siit Orman Ciftligi’nden, 213.157
litre siit disaridan olmak tizere toplamda 428.083 litre siit satin alinmis ve satis ger¢eklestirilmistir
(Ulus, 7 Temmuz 1946). Kuruma bagli Dortyol narenciye bahgesinden 22 sandik 4366 adet misket
portakal, 14 sandik 4092 adet mandalina, 125 sandik 8897 adet greyfurt, 36 sandik 8893 adet
limon, 537 sandik 44.062 adet yerli portakal ve 563 sandik 45.140 adet de Yafa portakali olmak
izere toplamda 1295 sandikta 115.720 adet narenciye satin alinarak halkin talebine sunulmustur.
Bu faaliyetlerden ayri1 olarak kiirk tiretimi i¢in ¢iftlikten 222 adet karagiil koyun derisi, piyasadan
5.028 adet kuzu ve oglak derisi, 148 adet muhtelif deri, 3 adet Arjente, 3 adet kunduz, bir vasak,
iki adet de tilki derisinden kiirk tiretilmistir. (BCA, 37-10-0-0/44-0-0).

Miiessese 1947 yilinda 12.893 teneke beyaz peynir, 112.136 kg kasar peyniri, 43.362 kg tereyagi,
89.263 kg erimis Kars yagi, 487.298 kg yogurt, 571.249 kg litre siit, 3.788 kg marmelat, 3.629 kg
dondurma, 441.191 adet narenciye ve 14.957 kg helva iiretmis veya satin alarak piyasaya
stirmiistiir. Orman Ciftligi’nde, 46.450 kg kremadan 31.936 kg tereyagi, Kars siit {iretim tesisinde
14.372 kremadan 8.381 kg tereyagi, 82.500 kg siitten 3.044 kg tereyagi, 122.837 kg erimis yagdan
89.263 kg sade yag elde edilmistir. Beyaz peynir iiretiminde ise verim oranlar1 farklilik
gostermektedir. Bazi isletmelerde 70,5 litre koyun siitiinden bir teneke beyaz peynir iiretilirken,
bazisinda 59,5 litre siitten bir teneke peynir tiretilmistir (BCA, 37-10-0-0/49-0-0). 1948 yilinda
stit liretimi Ve siit tirlinlerinde artis s6z konusudur. Beyaz peynir tiretiminde %77 oraninda artis
olmustur. Kasar peynir iiretiminde bu oran %20 olarak kayitlara gegmistir (Yeni istanbul, 19 Ocak
1950). 1948 yilinda Cay tiretimi 98 tondan 150 tona yiikselmistir. Miiessesenin bir diger faaliyeti
olan sarap yapiminda ise stoklarin fazla olmasindan kaynakli bu alanda %80 oraninda azalma
olmustur (BCA, 37-10-0-0/54-0-0).

1949 yilinda; 739.864 kg siit, 621.264 kg yogurt, 34.241 kg tereyagi, 42.299 kg erimis yag, 5.580
teneke beyaz peynir, 1.853 kg dondurma {iretilmistir. Kasar peyniri tiretimi 1949 yilinda 30.000
kg olarak gergeklesmis ancak ihra¢ oldugu igin i¢ pazara sunulamamistir. Miiessese, DZI’den
206.081 liralik siit ve siit tiriinleri ve kasar peyniri satin alarak piyasaya siirmiistiir. Satin alimlarin
%98 oran ile biiyiik kism1 ise Orman Ciftligi’nden gergeklesmistir. Miiesseseye bagli Kars siit
isleme tesisinden 290.666 lira tutarinda erimis yag, Anadolu beyaz peynir igletmesinden 150.201
lira tutarinda beyaz peynir, Istanbul biirosundan da 136.653 lira tutarinda muhtelif iiriinler satin
alinmigtir (BCA, 37-10-0-0/60-0-0). DZI 1950 yilindan itibaren lagvedildigi i¢in Tarim Bakanlig
Ticari Isletmeler Miiessesesi faaliyetlerine ayni yildan itibaren son vermistir (BCA, 37-10-0-0/66-
0-0).

Ele alinan konu ile ilgili giincel olarak dogrudan akademik bir ¢alisma bulunmamaktadir. Yapilan
calismalar ¢ok kisitli olmakla birlikte bunlar dolayli olarak DZIi hakkinda bilgi vermekte, Ticari
Isletmeler Miiessesesine deginmemektedir. DZI hakkinda dolayli olarak yapilan ¢aligmalar
sunlardir: Nadir YURTOGLU, (2018). “Tiirkiye’de Kirsal Kesimin Kalkinmasinda Onemli Bir
Model: Devlet Uretme Ciftlikleri (1949-1960)”, Tarih Okulu Dergisi, 11(34), 587-632; Yiiksel
KASTAN, (2020). “Atatiirk Donemi Tarim Alaninda Devlet¢ilik Uygulamalari ve Antalya”,
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Uluslararas1 Sosyal ve Egitim Bilimleri Dergisi, 7 (14), 175-194; Erding TOKGOZ, Tiirkiye’nin
Iktisadi Gelisimi, Imaj Yaymevi, Ankara 1999. Bahse konu olan bu ¢alismalarda bazi benzerlikler
var gibi goriinse de igerik olarak net ve kesin ¢izgileriyle farkliliklar bulunmaktadir. Tespit edilen
bu ¢alismalar dolayl olarak sadece DZi nin kurulusu hakkinda bilgi vermekte ve bunun dtesinde
herhangi bir bilgi bulunmamaktadir. Dogrudan Ticari Isletmeler Miiessesesi anahtar kelimesiyle
bir calisma mevcut degildir. Oysa bu ¢alisma genelde DZI hakkinda, 6zel de ise ¢calismanin 6znesi
konumunda olan Ticari Isletmeler Miiessesesinin faaliyetleri hakkinda detayl: bilgi verilmektedir.

SONUC

Tarih biliminde bir konu ele alinirken yer, zaman ve mekan temel Ggeler olarak karsimiza
cikmaktadir. 1940 yilinda 17,8 milyon olan Tiirkiye’nin niifusu, 1945 yilinda 18,7 milyon; 1950
yilinda da 20,9 milyon kisiye ulagsmistir. Donemin sartlar1 dikkate alindigi takdirde niifus
yogunlugu oraninda yapilan faaliyetlerin 6nemi kendiliginden ortaya ¢ikacaktir. Devlet Ziraat
Isletmeleri Kurumu Ticari Isletmeler Miiessesesi, belirtilen dénemde Tiirkiye’de temel
ihtiyaclarin karsilanmasinda en yetkili kurum olarak iiretim ve isletme ¢alismalarina agirlik
vermis, Tiirkiye’nin bir¢ok yerinde subeler acarak halka hayvansal tiriinleri ulagtirmigtir. Adi
gecen miessese Tiirkiye’de temel hayvansal {iriin faaliyetlerini devlet eliyle yiiriiten tek kurum
olarak kayitlara ge¢mistir. Bununla birlikte 6zellikle {iretici ile tiiketici arasinda bir koprii olarak
arz talep dengesini de saglamistir. Bu faaliyetlerle birlikte bilindigi tizere savas donemlerinde
karaborsacilik artmakta ve bunun sonucunda fiyat dengesizligi meydana gelmektedir. Ticari
Isletmeler Miiessesesinin en dnemli gdrevlerinden bir digeri de fiyat istikrarinin saglanmasidir.
Bu gelismelerin 06zellikle II. Diinya Savasi yillarina denk gelmesi miiessesenin oneminin
artmasina katki saglamistir. Soyle ki kiiresel ¢apta bir savasin yasandigi donemde insanlarin temel
gida ihtiyaglarma ulasmasinda 6nemli arac1 gorevini iistlenen Ticari Isletmeler Miiessesesi hayati
bir gorevi 6devi tamamlamistir.
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Abstract

Background: Crackers are popular cereal-based foodstuffs worldwide. However, they are poor
in terms of proteins and antioxidants. Lupin (Lupinus albus L.) is a good source of proteins,
minerals, dietary fibers, and bioactive compounds. Black cumin seed (Nigella sativa L.) meal is a
by-product of the oil industry. It is rich in proteins, fibers, minerals, and phenolics. Materials and
Methods: In this study, wheat crackers were prepared with 20% lupin flour. Additionally,
different ratios (0, 3, 6, 9, and 12%) of cold-pressed black cumin meal (BCM) were used to
improve the functionality of lupin crackers. Color values and technological and sensory properties
of cracker samples were investigated. Results: According to the results, color L* and b* values
of samples enriched with BCM were lower than the control sample (0% BCM). The greatest AE
value (27.55) was observed in the samples made with 12% BCM. The inclusion of BCM did not
notably affect the diameter and thickness values of lupin crackers. Lupin crackers enriched with
12% BCM had the highest spread ratio value (27.47) while the lowest spread ratio value was
obtained in the control crackers (20.88). The sensory evaluation revealed that lupin crackers
enriched with BCM at 3, 6, and 9% ratios had similar taste scores to the control. The addition of
BCM did not show a negative impact on the odor and texture scores of lupin crackers. However,
the high levels (9 and 12%) of BCM decreased the appearance scores of crackers compared to the
control. Besides that, the overall acceptability scores of lupin crackers incorporated with 3, 6, and
9% BCM were similar to the control. Conclusion: The findings showed that BCM could be
utilized in cracker production up to 12% with acceptable technological and sensory quality.

Keywords: Black cumin seed meal, Lupin, Crackers, Functional foods.

INTRODUCTION

Crackers are one of the favorite wheat-based snack foods. They are a good source of energy
because of their high carbohydrate and fat contents, but the dietary fiber and protein contents of
crackers are low (Ahmed & Abozed, 2015). Recently, the increasing incidence of chronic diseases
has increased the demand of consumers for functional foods (Avazeh et al., 2019). For this
purpose, novel food formulations are developed in the food industry with functional ingredients
such as legumes and oil industry by-products (Venkatachalam & Nagarajan, 2017; Suleman et al.,
2023).

Lupin (Lupinus albus L.) is a leguminous seed characterized by great protein (30-52%) and dietary
fiber (9-50%) content (Bahr et al., 2014; Olukomaiya et al., 2020). Additionally, the seeds have
high amounts of minerals and bioactive components (Khan et al., 2015). Besides that, the amount
of antinutritional factors such as phytic acid in lupin is low, probably due to the debittering process
(Johnson et al., 2017; Sun et al., 2020). The unique composition of lupin seeds could promote
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health benefits for common diseases such as cancer, diabetes, obesity, and hypertension (Ishaq et
al., 2022).

Black cumin seeds (Nigella sativa L.) contain 21% protein, 35-38% fat, 8% fiber, 35%
carbohydrate, and 4% ash (Amin & Hosseinzadeh, 2016; Yimer et al., 2019). Nowadays, there is
a growing demand for cold-pressed black cumin oil due to its antioxidant, anti-cancer, anti-
inflammatory, anti-allergic, antimicrobial, and antifungal impacts (Adegbeye et al., 2020; Kesen,
2021). As an important by-product of black cumin oil production, black cumin meal (BCM) is
obtained. BCM is rich in proteins, dietary fibers, vitamins, phenolic acids, and antioxidant
compounds (Kour & Gani, 2021).

This study aimed to determine the impact of the use of BCM at 0, 3, 6, 9, and 12% ratios on the
technological and sensory properties of lupin crackers.

MATERIALS AND METHODS

2.1. Materials

Wheat flour, debittered lupin seeds (Lupinus albus L.), shortening, salt, powdered sugar, baking
powder, and baker’s yeast were bought from a local market in Konya, Turkey. Cold-pressed BCM
was provided by a local producer in Tokat, Turkey. Debittered lupin seeds were ground into flour.

2.2. Methods

Cracker production

For the control lupin cracker (0% BCM) production, wheat flour:lupin flour (80:20) blend (100
g), shortening (20 g), salt (1.6 g), powdered sugar (1.5 g), baking powder (1.5 g), baker’s yeast
(0.2 g), and water were homogenized in a stand mixer (Arzum Ar1066, Istanbul, Turkey) for 5
min. After fermentation of the dough at 35 °C for 120 min, it was laminated and formed into a
circle. Following this, the shaped crackers were baked at 170 °C for 11 min.

To prepare crackers enriched with BCM, wheat flour-lupin flour blend was substituted with BCM
at 3, 6, 9, and 12% ratios.

Color

L*, a*, and b* values were determined by a digital colorimeter (Konica CR-400, Osaka, Japan).
AE values between the control and crackers enriched with BCM were calculated using the
following equation (1):

* * 2 * * 2 * * 2
AE = \[(LSample - LControl) +(aSample - aControl) +(b5ample - bControl) (1)

Diameter, thickness, and spread ratio

AACC method 10-54 (AACC, 2010) was used to measure the diameter and thickness values of
cracker samples. The diameter value was divided by the thickness value to obtain the spread ratio
value.

Sensory evaluation

Samples were assessed by 7 panelists for taste, odor, appearance, texture, and overall acceptability
parameters using a 9-point scale (1: dislike very much, 5: neither like nor dislike, 9: like very
much) (Yaver, 2022).

Statistical analysis
JMP software (SAS, North Carolina, USA) was used for statistical analysis.
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FINDINGS AND DISCUSSION

Color L*, a*, b*, and AE values of cracker samples are shown in Table 1. L* values of crackers
were changed between 54.83 and 79.10. The increasing ratios of BCM decreased the L* values of
the samples, probably due to the darker color of BCM. The addition of 6, 9, and 12% of BCM
showed similar a* values to the control crackers. The highest b* value (24.59) was observed in
the control. On the other hand, crackers enriched with 12% BCM had the highest AE value.

Table 1. Color values of lupin crackers

Crackers L* a* b* AE
Control 79.10+0.78?2 0.69+0.262 24.59+0.552 -

3% BCM 68.82+0.86° -0.37+0.29° 17.51+0.64° 12.53+0.734
6% BCM 64.18+0.72°¢ -0.14+0.29% 13.92+0.71°¢ 18.36+0.75°¢
9% BCM 59.59+0.80¢ 0.07+0.26® 11.98+0.75°¢ 23.24+0.89P

12% BCM 54.83+0.74¢ 0.33+0.20% 11.56+0.68°¢ 27.55+0.842

Means followed by different letters in the same column are different (p<0.05). BCM: Black cumin meal.

The diameter and thickness values of the cracker samples ranged between 48.20-48.85 mm and
1.77-2.34 mm, respectively (Table 2). The inclusion of BCM did not remarkably change the
diameter and thickness values of crackers compared to the control. The spread ratio values of
crackers enriched with BCM were greater than crackers made without BCM. The increase may
be associated with the diluted gluten content in the enriched crackers as a result of BCM addition
(Shahzad et al., 2021).

Table 2. Diameter, thickness, and spread ratio values of lupin crackers

Crackers Diameter (mm) Thickness (mm) Spread ratio

Control 48.85+0.48? 2.34+0.242 20.88+0.28°¢
3% BCM 48.34+0.512 2.00+0.212 24.17+0.27°
6% BCM 48.54+0.45% 2.01+0.252 24.15+0.21°
9% BCM 48.20+0.422 1.95+0.282 24.72+0.20°
12% BCM 48.62+0.472 1.77+£0.272 27.47+0.262

Means followed by different letters in the same column are different (p<0.05). BCM: Black cumin meal.

The sensory evaluation of cracker samples is demonstrated in Figure 1. The incorporation of BCM
into crackers showed similar taste scores to the control. The odor and texture scores of crackers
supplemented with BCM were comparable with the control. However, crackers containing 9 and
12% BCM had lower appearance scores than crackers enriched with 0, 3, and 6% BCM. The
inclusion of BCM elicited similar overall acceptability scores in crackers to the control.

48



International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

H Control E3% BCM 0 6% BCM 09% BCM 012% BCM
9 a
a a
a
8 J a 5 ab . a .
a —— |
a — ab
ab a bc c ab
— ab
7 20 . — b
3 b .
> 6 —
o
[72]
3
w 5
4
3
Taste Odor Appearance Texture Overall acceptability

Figure 1. Sensory evaluation of lupin crackers (BCM: Black cumin meal)

CONCLUSION

In the present study, BCM was used to improve functional lupin crackers at 0, 3, 6, 9, and 12%
ratios. The addition of BCM remarkably affected the technological and sensory characteristics of
lupin crackers. Compared to the control, the incorporation of 12% BCM decreased the L* and b*
values of crackers. As the BCM ratio increased from 3% to 12%, the AE value of the samples
increased from 12.53 to 27.55. The diameter and thickness values of lupin crackers enriched with
BCM were similar to the control lupin cracker. In addition, the spread ratio values of crackers
made from BCM were higher than the control. Sensory evaluation revealed that the use of BCM
at 3, 6,9, and 12% ratios resulted in similar overall acceptability scores to the control. The findings
showed that lupin crackers can be enriched with BCM up to 12% with acceptable quality
properties.
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Ozet

Gilintimiizde saglikli gidaya verilen 6nem giin gectikge artmaktadir. Meyvelerinde saglikli ve
dengeli beslenmede 6nemli bir role sahip oldugu bilinmektedir. Yeterli seviyede meyve tiiketimi
ile kanser, kalp ve damar hastaliklari, hipertansiyon, sindirim sistemi hastaliklar1 basta olmak
tizere bircok kronik hastalik riskinin azalmasi, bagisiklik sisteminin giiclenmesi ve yaslanmanin
gecikmesi saglanabilmektedir. Amag¢: Yapilan bu caligmada elma meyvelerinin kurutulmasinda
bilinen yontemlere alternatif gelistirerek farkli bir {irtin elde edilerek atigtirmalik iirlinlere benzer
gevrek yapida gida iirlinii iiretilmesi amacglanmistir. Materyal ve Yontem: Nigde’de yaygin
yetisen elmalar (Malus domestica) 6nce dilimlenip 60°C’de kurutma islemi gergeklestirilmistir.
On kurutma da elma dilimlerinin nem orani %20’nin altina diisiiriilmiistiir. On kurutma islemi
tamamlanan elma dilimleri patlatmali kurutma ekipmani ile 5 bar basingta 30°C, 40°C, 50°C’de
10 dakika beklenerek patlamasi saglanmistir. Patlayan elma dilimlerinde, toplam fenolik madde
tayini, tekstiir analizi, renk ve kalinlik tayinleri yapilmistir. Bulgular: Orneklerin toplam fenolik
madde igerikleri (TFM) 2415 ile 2716 mg GAE/kg arasinda oldugu belirlenmistir. Ozellikle 30°C
patlatilmis ornekte en diisilk degere sahip olmustur. Ancak, farkli sicaklikta gergeklestirilen
patlatma islemlerinin 6rnekler iizerindeki TFM miktarlar1 agisindan istatistiksel olarak anlamli
olmadig: tespit edilmistir (p>0,05). Orneklerin tekstiirel 6zellikleri incelendiginde, sertlik
parametresi 1808 ile 3965 (g) arasinda degisirken, kirilganlik ise 18,96 ile 28,66 (mm) arasinda
belirlenmistir. Ayrica, farkl sicakliklarda gergeklestirilen patlatma islemlerinin, 6rneklerin sertlik
ve kirilganlik Ozellikleri lizerinde istatistiksel olarak anlamli bir degisiklige yol ag¢madigi
belirlenmistir (p>0,05). Renk degerleri incelendiginde sicaklik artis1 ile L™ degeri artmistir ve en
yiiksek degeri 50°C’de 73,48 olarak tespit edilmistir. a” degeri incelendiginde en yiiksek a” degeri
sicaklik artis1 ile ylikselmis ve 5,01 degeri 50°C’de kontrole gore daha kirmizi olarak tespit
edilmistir. b" degeri incelendiginde ise 50°C’de daha sar1 olacak sekilde 28,55 olarak
kaydedilmistir. Patlatma isleminde sicaklik artis1 ile elma dilimlerindeki renk degerlerindeki
degisikligi istatistiksel olarak 6nem tagimamaktadir (p>0,05). Elma dilimlerindeki kalinliklar
incelendiginde ise kontrol grubuna gore artis kaydedilmistir. En ytliksek kalinlik degeri 40°C’de
2,29 mm olarak en yiiksek degere ulasmistir ve bu degisim istatistiksel olarak anlam tagimaktadir
(p<0,05). Sonug: Bu ¢alisma farkli sicakliklarda gergeklestirilen patlatma islemlerinin 6rneklerin
fenolik madde igerikleri, tekstiirel 6zellikleri ve renk degerleri lizerinde istatistiksel olarak anlaml
bir etkisinin olmadigini gostermektedir. Bu da gostermistir ki kontrol grubundaki kurutulmus elma
dilimleri ile patlatilmis 6rnekler arasinda bir kalite farki goriilmemistir. Bunlarin aksine patlatma
kurutma islemi ile kalinlikta beklenen artis 40°C’ye kadar gozlenmistir sonra azalma
kaydedilmistir.

Anahtar kelimeler: Elma, kalinlik, patlatmali kurutma, renk, tekstiir, toplam fenolik
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GIRIS

Elma (Malus domestica Borkh.), insanlar tarafindan eski ¢aglardan beri tiiketilen ve Rosaceae
ailesine mensup bir meyve tiiriidiir. Ayrica, genis bir tliketici kitlesi tarafindan benimsenmis ve
popiilerligi yaygin olan bir meyvedir (Wu vd., 2007). Elmanin diisiik kalori seviyeleri, yiiksek su
ve lif igerigiyle birlikte temel vitaminler, mineraller ve iz elementler igermesi, onu saglikli bir
atistirmalik olarak One ¢ikarir. Elmalardaki fenoller, pektin, seker, asitler ve antioksidanlar
genellikle insan sagligina olumlu etkiler yaparlar (Hecke vd., 2006; Rana vd., 2021; Geana vd.,
2021). Elma, igerdigi baz1 biyokimyasal bilesikler sayesinde kanser, kardiyovaskiiler hastaliklar,
astim ve diyabet gibi bazi hastaliklarin 6nlenmesine katkida bulunabilir Hagen vd., 2007; Boyer
ve Liu, 2004; Kroon vd., 2005; Wolfe vd., 2003).

Meyve iceren atistirmaliklar, giinliik beslenmenin énemli bir bilesenidir ve bu, tiiketicilerin daha
saglikli gidalara olan talebinin artmasina katkida bulunabilir. Elma, atistirmaliklar i¢in ideal bir
meyve olabilir, ¢linkii yliksek besin icerigine sahiptir (Bondonno vd.,2017). Polifenoller,
vitaminler (6zellikle C vitamini ve E vitamini), mineraller ve diger biyoaktif bilesenler igerir. Bu
besin dgeleri, kardiyovaskiiler hastaliklar ve inme riskini azaltmaya katki saglayabilir (Bondonno
vd., 2018). Kurutma, elma atistirmaliklarinin elde edilmesi i¢in en etkili isleme yontemlerinden
biridir. Bu metot, su aktivitesini azaltarak mikrobiyal/enzimatik aktiviteyi engeller ve boylece
tiriinlin raf Omriinii uzatirken daha iyi fiziksel 6zellikler ve minimum nakliye maliyeti saglar
(Omolola vd., 2017).

Elma kurutma, son birkag¢ on yilda kapsamli bir sekilde aragtirtlmistir (Timoumi vd., 2007; Bi vd.,
2015; Contreras vd., 2005; Schulze vd., 2014). Cesitli kurutma yontemleri arasinda (sicak hava
ile kurutma, dondurarak kurutma ve mikrodalga vakum ile kurutma), patlamali kurutma (PK),
iiriinde tipik olarak gozenekli bir yap1 ve ¢itir tat saglayabilen miikemmel bir teknik olarak one
cikar (Lyu vd., 2017). Ancak, kalitenin iyilestirilmesi i¢in (6rnegin, renk, doku), hala gelistirilmesi
gereken alanlar bulunmaktadir. Patlamali kurutma, diisiik yogunluk, gézenekli yap1 ve ¢ekici ¢itir
tat gibi 0zel niteliklere katkida bulunan yiiksek verimli bir kurutma teknolojisidir (Bi vd., 2015a).
Uriinlerin ¢ogu, kurutma islemi sirasinda genellikle vakum altinda ve oldukca diisiik sicaklikta
oldugu i¢in, PK hammaddelerin dogal kalitesini daha iyi koruyabilir ve sicak hava ile kurutmaya
veya hatta dondurarak kurutmaya kiyasla daha az zaman ve enerji tiiketir (Bi vd., 2015b). Uriin
kalitesini artirmak ve kurutma verimliligini optimize etmek amaciyla, 6n kurutma islemi ile PK
yonteminin kombinasyonunun, kalite degisiklikleri ve biyoaktif bilesik konsantrasyonu
tizerindeki etkisinin degerlendirilmesi son derece onemlidir. Bu nedenle, bu calismada hibrit
kurutma teknolojisine tabi tutulan elma atistirmaliklarinin fizikokimyasal 6zellikleri ve tekstiir
Ozellikleri belirlenmis ve karsilagtirilmistir.

MATERYAL VE YONTEM

Elma Dilimlerinin Hazirlanmasi

Granny Smith (Malus domestica) cinsi taze elmalar, Nigde ilinden bir manavdan temin edilmistir
ve baslangictaki nem icerigi %87 (1slak agirlik) olarak belirlenmistir. {yi durumda ve bozulmamis
olan elmalar 6nce yikanmis, soyulmus ve daha sonra keskin bir dilimleyici ile 2,5 mm'lik
kalinlikta dilimlenmistir. Dilimlenen elma ornekleri dijital kumpas yardimiyla 0,01 mm
hassasiyetle kontrol edilmistir. Elma cipslerine daha sonra sicak hava ile 6n kurutma islemi (Niive,
EN 400, Tiirkiye) uygulanmistir. Bu islem, 60°C sicaklikta ve nem oraninin %20'den az olacak
sekilde gergeklestirilmistir.

Kurutma islemleri
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On kurutma islemi tamamlanan elma 6rneklerine daha sonra patlamali kurutma islemi
uygulanmistir. Patlamali kurutma islemi, 30, 40 ve 50°C sicakliklarda, 5 bar basing altinda ve 10
dakika stireyle gerceklestirilmistir. Etlivde kurutulan ve patlatma islemi uygulanmayan 6rnekler
ise kontrol grubunu olusturmustur. Patlatarak kurutma cihazi Sekil 1.’de gosterilmistir.

Sekil 1. Patlatarak Kurutma Cihazi

Renk Analizi
Kurutulmus elma dilimlerinin ylizey renk 6l¢timleri, rastgele se¢ilen 6rneklerin farkli noktalarinda
Konica Minolta marka (CR400, Japonya) renkolger kullanilarak yapilmigtir.

Toplam Fenolik Madde Tayini

Orneklerin ekstraksiyonu i¢in, yaklasik olarak 1 g miktarinda 6rnekler tartildi ve iizerlerine 25 ml
metanol: su (80:20) ¢ozeltisi eklenerek islem gerceklestirildi. Karigim, 17 saat boyunca 1000 rpm
hizinda oda sicakliginda karistiricida bekletildi ve ardindan siiziildii. Siiziilen ekstraktlar, toplam
fenolik madde tayini i¢in kullanildi (Baltacioglu vd., 2021). Kurutulmus elma 6rneklerinin toplam
fenol icerigi, Sigma-Aldrich'ten temin edilen gallik asit ile hazirlanan standart egriye dayali olarak
hesaplanmistir. Bu hesaplama, orneklerdeki fenolik bilesik miktarim1 "mg gallik asit esdegeri
(GAE) / kg 6rnek" olarak ifade etmektedir. Analiz i¢in, 6rneklerin seyreltilmesinden (1:50 w/v)
sonra Folin-Ciocalteu reaktifi 6rneklere eklenmistir. Daha sonra, 0.2 N normalitede 0.75 ml Folin-
Ciocalteau reaktifi eklenerek karistirilmis ve 5 dakika bekletilmistir. Ardindan, karisima 0.75 ml
NaCO3 (75g/L) eklenmis ve 30 dakika sonra 765 nm dalga boyunda UV-VIS spektrofotometre
(Thermo Scientific Evolution300, ABD) kullanilarak 6l¢tim yapilmastir.

Tekstiir Analizi

Kurutulmus 6rneklerin sertlik ve kirilabilirlik degerleri, tekstiir analiz cihazi (TA XT2 Texture
Analyzer, Stable Microsystems, Surrey, UK) ile belirlenmistir. Tekstiir analizi i¢in, prob hizi
olarak 1 mm/s ve prob ile cips yiizeyi arasindaki mesafe olarak 7 mm degerleri kullanmlmstir. Ug
nokta egme testi, Three Point Bend Rig probu kullanilarak gerceklestirilmistir. Orneklere
uygulanan maksimum kuvvetin neden oldugu deformasyon degeri, drneklerin kirilganlig: ile
iliskilendirilirken, maksimum kuvvet degeri Orneklerin sertligi ile iligkilendirilmistir. Bu
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kapsamda, kurutulmug elma 6rneklerinin kirllganlik (fracturability) (mm) ve sertlik (hardness) (g)
degerleri belirlenmistir. Tiim Ol¢timler ii¢ kez tekrarlanmistir. Sertlik (gram cinsinden) testi,
kurutulmus numunenin kirilmasi i¢in gereken maksimum kuvveti temsil ederken, kirilabilirlik
(milimetre cinsinden) kirilma noktasindaki mesafeyi ifade eder; ¢ok kisa mesafeden kirilan bir
numune yiiksek kirilabilirlige sahiptir (Pei vd., 2014).

Istatistiksel Analiz
Calismanin istatistiksel degerlendirmesi i¢in Minitab (Ver. 18.1) istatistik programi kullanilarak
Tukey ¢oklu karsilagtirma analizi ile sonuglar belirlenmistir.

BULGULAR VE TARTISMA

Renk, gida kalitesinin ve tiiketicinin kabul edilebilirliginin temel gostergelerinden biridir ve
genellikle kurutma islemi sirasinda degisiklik gosterebilir (Wiktor vd., 2016). Daha yiiksek L*,
a* ve b* degerleri, parlaklik, kirmizilik ve sarilikta artis1 ifade eder ve ikiden yiiksek AE degerleri,
renkteki farkliligin goriiniir oldugunu belirtir (Feng vd., 2021). Orneklerin renk degerleri Tablo
1'de sunulmustur. Orneklerin "L" (parlaklik) degerleri 65,17 ile 73,48 arasinda de@ismistir.
50°C'de patlatilarak kurutulmus elma dilimi 6rnekleri en yiiksek "L" degerine sahipken, kontrol
ornegi en diisiik "L" degerine sahip olmustur. Ancak, 6rneklere uygulanan farkli islemlerin "L"
degerleri tlizerinde istatistiksel olarak anlamli bir fark bulunmamistir (p>0,05). Diger taraftan,
orneklerin a* degerleri 3,97 ile 5,38 arasinda, b* degerleri ise 25,29 ile 28,55 arasinda degismistir.
Orneklere uygulanan farkli islemler, hem a* hem de b* degerleri iizerinde istatistiksel olarak
anlamli bir fark bulunmamistir (p>0,05). Onceki arastirmalarda belirtildigi gibi, renk
parametrelerindeki degisiklikler genellikle enzimatik esmerlesme reaksiyonu ve pigment
bozunmasi ile iliskilendirilir (Tiwari vd., 2010).

Tablo 1.’de elma orneklerinin renk, toplam fenolik madde ve tekstiir 6zellikleri yer almaktadir.

Toplam

Fenolik .
Numune Adi Madde Sertlik Kirilganhk L a* b*

(9) (mm)

(mg

GAE/Kg)
Kontrol 2548+34,8" | 3965+1196” | 23,1145,574 | 65,17+10,64” | 5,38+2,774 | 26,21+3,06*
30°C Puffed | 2415+155" | 31264+2239” | 18,96+0,8" | 69,79+4,55” | 4,14+1,62” | 25,2942.49A
40°C Puffed | 2716+201~ | 1808+1500” | 28,66+9.42” | 67,15£6,01” | 3,97+1,58" | 25,51+2,57A
50°C Puffed | 25584243~ | 2740+463” | 19,642,677~ | 73,48+1,77* | 5,01+0,84” | 28,55+1,48%

Ayni siitunda yer alan farkli harflerle gosterilen 6rnekler arasinda istatistiksel olarak fark vardir
(p=<0,05).

Dokusal ve yapisal 6zellikler, meyve ve sebze atistirmaliklarinin kalite 6zellikleri i¢in kritik
Ooneme sahiptir (Vadivambal ve Jayas, 2007). Sertlik, bir numunenin deformasyonu sirasinda
maksimum basing gerilimini ifade eder (Abbott vd., 1984). Orneklerin tekstiir analizi sonuglar
Tablo 1'de sunulmustur. Analiz sonuglarina gore, 6rneklerin sertlik degerleri 1808 ile 3965 g
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arasinda degismistir. Ancak, yapilan islemler arasinda istatistiksel olarak anlamli bir fark
gozlenmemistir (p>0,05). Patlatarak kurutulmus elma 6rneklerinde, en diisiik sertlik degeri 40°C
Puffed islemine, en yiiksek sertlik degeri ise kontrol drnegine aittir. Sonuglar, farkl sicakliklarda
uygulanan patlatma isleminin kontrol Ornegine kiyasla sertlikte azalmaya neden oldugunu
gostermistir. Orneklerin kirilganlik (mm) degerleri ise 18,96 ile 28,66 arasinda de@ismistir.
Kontrol 6rneginin kirilganligi, 30°C puffed islemi ile azalma egilimi gostermistir. Ancak, 40°C
puffed islemi ile kirilganlikta artis gdzlenmistir. Bu sonuca gore, 40°C puffed ile islenen elma
ornekleri daha sert ve daha az kirilganlik gostermistir. Diger yandan, 50°C puffed islemi ile
kontrol 6rnegi benzer kirillganlik 6zellikleri sergilemistir. Sonug olarak, sicakligin 40°C'den
50°C'ye yiikselmesi, 6rnegin daha kirilgan bir yapiya donligmesine neden olmustur.

Orneklerin toplam fenolik madde miktar1 2415 ile 2716 mg GAE/kg 6rnek olarak tespit edilmistir.
Ozellikle 30°C'de patlatilmis 6rnek, en diisiik degere sahip olmustur. Ancak, farkli sicakliklarda
gerceklestirilen patlatma islemlerinin Ornekler tizerindeki TFM (Toplam Fenolik Madde)
miktarlar agisindan istatistiksel olarak anlamli olmadigi tespit edilmistir (p>0,05). Kontrol 6rnege
kiyasla, 30°C Puffed islemi sonucunda TFM miktarinda azalma gozlenirken, 40 ve 50°C Puffed
elma oOrneklerinde artis oldugu tespit edilmistir. Bu islemler arasinda, 40°C Puffed elma
orneklerinde maksimum TFM miktarma ulasildigi belirlenmistir. Onceden yapilan bir ¢alismada,
patlatilarak kurutulmus elma orneklerinin TFM miktarlar1 1670 ile 2240 mg GAE/kg arasinda
belirlenmistir. Bununla birlikte, elma dilimi 6rneklerinin 6nce sicak havada kurutulup daha sonra
patlatilarak kurutulmasindan sonra TFM miktar1 1800 mg GAE/kg olarak 6l¢iilmiistiir. Bu artigin
istatistiksel olarak anlamli oldugu saptanmistir (Feng vd., 2021). Diger taraftan 6rneklerin
patlatma Oncesi ve sonrasin meydana gelen ornek kalinliklarinda ise farkliliklar ortaya ¢ikmuigtir.
Baslangicta 2,5 mm kalinliginda olan elmalar, 6n kurutma sonrasinda etiivden ¢ikista 2,02 + 0,01
mm'ye diigmiistiir. Ardindan, 30°C'de patlatma islemi sonrasinda 2,10 = 0,04 mm, 40°C'de
patlatma islemi sonrasinda 2,29 + 0,02 mm ve son olarak 50°C'de patlatma islemi sonrasinda elma
dilimlerinin kalinlig1 2,11 + 0,02 mm olarak belirlenmistir. 40°C'de patlatma islemi sonucunda
elma dilim kalinliklarinda islem gérmemis 6rnege kiyasla %8,4'liikk bir azalma tespit edilmistir.
En biiyiik degisim ise %19,2 ile etiivden ¢ikan 6rneklerde gézlemlenmistir.

SONUC

Bu calismada, patlatilarak kurutulmus elma dilimi 6rneklerinin renk, dokusal ve yapisal 6zellikleri
ile fenolik madde miktar1 incelenmistir. Renk degerlerine gore, farkli islemler arasinda istatistiksel
olarak anlamli bir fark bulunmamistir. Tekstiirel Ozellikler agisindan, farkli sicakliklarda
uygulanan patlatma islemlerinin sertlik ve kirilganlik iizerinde etkileri oldugu goriilmistiir.
Ancak, fenolik madde miktar1 agisindan farkli sicakliklarda yapilan islemlerin istatistiksel olarak
anlaml bir fark yaratmadig: tespit edilmistir. Bununla birlikte, 40°C'de patlatilan 6rneklerin
maksimum fenolik madde miktarina sahip oldugu tespit edilmistir. Bu bulgular, patlatma
isleminin elma dilimlerinin fenolik madde igerigini artirabilecegini gdstermistir. Ayrica, islem
gormemis 0rnege kiyasla 40°C'de patlatma sonucunda elma dilim kalinliklarinda en az %8,4'liik
bir azalma meydana gelmistir.
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FERMENTE iCECEKLERDE BiYOJEN AMIN OLUSUMU

Ayse Nur Terzi'*, Hasan Tangiiler?
1 Nigde Omer Halisdemir Universitesi, Gida Miithendisligi Béliimii, Nigde, Tiirkiye

* Sorumlu yazar e-posta: aysenurterzi98@gmail.com

Ozet

Biyojen aminler, baz1 gidalarin (muz, ceviz, domates) ve 6zellikle bozulmaya baslamis proteince
zengin gidalarin yapisinda dogal olarak bulunan veya bazi mikroorganizmalarin faaliyetleri
sirasinda amino asitlerin dekarboksilasyonu sonucu olusan bazik karakterli, aromatik, alifatik ve
heterosiklik yapili organik bilesiklerdir. Bununla birlikte aldehit ve ketonlarin aminasyonu ve
transaminasyonu ile de olusabilirler. Bu organik yapidaki kii¢iik molekiil agirligina sahip azotlu
bilesikler, insan viicudunda niikleik asit, protein ve hormon sentezinin baglangi¢c asamasindan,
bagisiklik sisteminin aktivitesinin saglanmasindan ve kan basinci ile sinir sisteminin kontrolii gibi
baz1 metabolik faaliyetlerden sorumlu olmakla birlikte yiiksek miktarda tiiketildiginde saglik
tizerinde olumsuz etkilere neden olmaktadir.

Gida ortaminda serbest amino asitlerin ve dekarboksilaz pozitif mikroorganizmalarin var olmasi,
bu mikroorganizmalarin bakteriyel gelisimi ile dekarboksilaz sentezi ve aktivitesine izin vermesi
halinde ortamda biyojen olusumu baslamaktadir. Biyojen aminlerin gidalardaki varlig1 ve miktars;
ortamda bulunan serbest amino asitlerin varligina, ortam pH’sina, oksidasyon-rediiksiyon
potansiyeline, su aktivitesine, ortamin tuz diizeyine, sicakligina, bakteriyel yiikiine, ortamda
bulunan mikroorganizmalarin sinerjistik etkisine ve amino asit dekarboksilaz aktivitesine sahip
Lactobacilli, Enterococci, Micrococci, Enterobacteriaceae familyalarina ait mikroorganizmalarin
varligina bagl olarak degismektedir. Biyojen aminlerin toksisitesinin belirlenmesi ise sahip
olduklar1 karakteristik yap1 ve ortamda bulunan farkli aminlerin varligi nedeniyle ¢ok zordur.
Salgam, sarap, bira, kefir, boza, kombucha ve kvas gibi fermente igeceklerde biyojen amin
varligimin ve miktarinin tespit edilmesi, biyojen amin olusumunu etkileyen faktorlerin
belirlenmesi ve bu faktorlerin elimine edilmesi, olusumu sinirlandirmak ve toksikolojik etkiyi
azaltmak acisindan olduk¢a 6nemlidir. Biyojen aminler, bozulma indikatorii olarak gorev almasi
yaninda, gidalardaki mikrobiyal kontaminasyon veya tazelik hakkinda da bilgi vermektedir. Bu
derleme, belirli bir dozun iizerinde alindiginda insan sagligina zarar verebilen biyojen aminlerin
fermente igeceklerde olusumu ile ilgili olarak ele alinmistir.

Anahtar kelimeler: biyojen amin, fermantasyon, fermente i¢ecek, mikroorganizma

GIRIS

Biyojen aminlerin olusumu, mikrobiyal tiirlerin metabolizma faaliyetleri sonucunda amino asitleri
dekarboksile etmesiyle ilgili amin ve CO2'yi meydana getirdigi fermentatif siireci kapsamaktadir.
Bunun yaninda ketonlarin ve aldehitlerin aminasyonu ve transaminasyonu Yyoluyla da
olusabilmektedirler. Biyojen aminler; diisiik molekiil agirlikli, azotlu organik maddelerdir.
Fermente gidalarin bir¢ogu, belgelenmis toksik dozlarin iizerindeki seviyelerde histamin, tiramin
ve/veya feniletilamin gibi bazi biyojen aminleri icerebilmektedir. Yiiksek diizeyde biyojen amin
iceren gidalarin tiikketimi migren, yiiksek kan basinci ve tasikardi gibi bir¢ok olumsuz saglik etkisi
ile iliskilidir. Biyojen aminlerin toksik etkisi; kisinin duyarliligina, alkol tiiketimine ve kullandig1
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ilaclara bagl olarak degismekle birlikte bagirsak amin oksidaz enzimlerinin kii¢iik miktarlardaki
biyojen aminleri hizla metabolize ve detoksifiye etme yeteneginden dolayi yasal ve 6nerilen toksik
dozlarin yiiz kat altindaki seviyelerde bile ortaya ¢ikabilmektedir. Gidalarda bulunan yiiksek
orandaki biyojen aminler ise amin oksidazlarin detoksifikasyon kapasitesini asarak alerjik
reaksiyonlara ve diger saglik sorunlarina neden olabilmektedir. Biyojen aminler, genellikle
yiyecekleri islemek ve hazirlamak i¢in kullanilan termal islemlerle aktivitesini kaybetmemektedir.
Gidalarda biyojen amin olusumunu tesvik eden ana faktorler serbest amino asitlerin mevcudiyeti,
gida bilesenlerinin kalitesi ve dogal mikrobiyal florasidir. Biyojen amin olusumunda etkili diger
bir faktor ise gidalarda bozulmaya neden olan mikroorganizmalarda da bulunan amino asit
dekarboksilaz enzimlerinin varligi ve miktaridir. Buna bagl olarak 6zellikle fermente i¢eceklerde
mikrobiyal baslatict kiiltliriin se¢cimi ve kontrolii, kaliteli gida bilesenlerinin kullanilmasi, siki
sanitasyonun siirdiiriilmesi ve fermantasyon islemi sirasinda uygun gida isleme uygulamalarinin
gozlemlenmesi dahil olmak {izere birgok farkli yontem biyojen aminlerin olusumunu
onleyebilmektedir. Amino asitlerin dekarboksilasyonu yoluyla biyojen amin iireten yaygin
mikroorganizmalar arasinda  Lactobacillus, Leuconostoc, Lactococcus, Enterobacter,
Escherichia, Enterococcus, Pediococcus, Pseudomonas, Streptococcus, Staphylococcus,
Shigella, Salmonella ve Bacillus tiirleri bulunmaktadir. Lactobacillus spp. Gidalarda baslica
histamin, tiramin ve putresin tretiminden sorumlu oldugu bilinirken, Enterobacteriaceae ve
Enterococcus spp. gidalarda putresin, kadaverin ve tiramin liretimine neden oldugu bilinmektedir
(Turna vd., 2024).

Gida igeriginde taze ve iyi kalitenin kullanilmasi, baz1 bozulmaya neden olan bakteri tiirlerini
siirlayabilse de, yukarida listelenen bakteri tiirlerinin cogu ayn1 zamanda dogal fermantasyonu
da tetiklemektedir. Gida yoluyla yiiksek seviyelerdeki biyojen aminlere diyet yoluyla maruz
kalma, gidayla iliskili niceliksel ve niteliksel faktorlere, bireysel duyarlilifa ve saglik durumuna
bagli olarak toksik olabilmektedir. Biyolojik aminlere yiiksek diizeyde maruz kalma, mide
bulantisi, solunum sikintisi, bas agrisi, terleme, kalp ¢arpintist ve hiper veya hipotansiyon gibi
cesitli fizyolojik semptomlarla iligkilidir. Her ne kadar yiiksek toksisitesi nedeniyle histamine
daha fazla ilgi gosterilse de, literatiirdeki bazi raporlar tiramin, putresin, feniletilamin ve kadaverin
gibi diger biyojen aminlerle ilgili endiseleri de gostermektedir. Health Canada, Amerika Birlesik
Devletleri Gida ve Ilac Idaresi (FDA) ve Avrupa Gida Giivenligi Otoritesi (EFSA) dahil olmak
lizere birgcok diizenleyici kurum, balik ve balik iriinlerindeki histaminler igin eylem seviyeleri
belirlemistir. Ancak diger fermente gida {iriinleri veya tiramin ve feniletilamin gibi diger biyojen
aminler i¢in herhangi bir kilavuz bulunmamaktadir (Turna vd., 2024).

Bu derlemede farkli fermente igeceklerde biyojen amin olusumu ile ilgili ele alinmis olup
uzmanlarin ve toplumun biyojen amin konusunda bilin¢lendirilmesi hedeflenmistir.

BULGULAR VE TARTISMA

Biyojen Aminlerin Olusumu

Biyojen aminler, gidalarda yapida bulunan protein ve serbest amino asit miktarina, yiiksek oranda
enzim aktivitesi gosteren mikroorganizma sayisina ve bu mikroorganizmalarin gidalarda
gelisimine bagli olarak meydana gelmektedir (Pekici, 2020).

Amino asitler yapilarinda amino ve karboksilik asit grubu bulundurmaktadir. Yapidaki C atomu,
a-C atomu olarak adlandirilir ve bu karbon atomu kendisine bagli amino grubu (- NH2), karboksil
grubu (- COOH), hidrojen atomu (H) ve yan zincir (R) igermektedir. Amino asitte yer alan alfa
karboksilik asit grubunun ayrilmasiyla biyojen amin olusumu ger¢eklesmektedir (Pekici, 2020).
Biyojen aminler olustugu amino asite gore isimlendirilmekte olup, Tablo 1’deki gibi kimyasal
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yapilarina gore; alifatik, aromatik ve heterosiklik biyojen aminler olarak i¢erdikleri atom sayisina
gore ise; monoaminler, diaminler ve poliaminler olarak siniflandirilmaktadir (Pekici, 2020).

Tablo 1: Biyojen aminlerin sumflandirilast (Pekici, 2020)

Alifatik Biyojen Aminler Aromatik Biyojen Aminler | Heterosiklik Biyojen
Aminler
Putresin
Kimyasal Yapilarina Gére | Kadaverin Tiramin Histamin
Spermin 2-feniletilamin Triptamin
Spermidin
Monoaminler Diaminler Poliaminler
2-feniletilamin Histamin Agmatin
Igerdikleri Azot Sayisina | Tiramin Putresin Spermin
Gire Kadaverin Spermidin

Biyojen aminlerin olusumu; gida iiretiminde uygulanan proses kosullari, gidanin muhafaza edilme
parametreleri, sicaklik ve pH gibi faktdrlerden etkilenmektedir. Yapilan ¢aligmalarda biyojen
amin olusumuna neden olan dekarboksilaz enziminin diisiik pH degerlerinde aktivitesinin daha
yiiksek oldugu ve yine diisiik pH degerlerinde mikrobiyal lireme ve gelisiminin daha yiiksek
oldugu ifade edilmistir (Maijala ve Eerola, 1993). Yiiksek sicakliga maruz kalan gidalarda ise
protein denatiirasyonuna bagli olarak amino asit olusumu ve beraberinde biyojen amine olusumu
artmaktadir. Bazi ¢aligmalarda ise yiiksek tuz konsantrasyonunun mikrobiyal gelismeyi 6nleyerek
biyojen amin olusumunu sinirlandirdigi ifade edilmistir (Custédio vd., 2007).

Fermente iceceklerde Biyojen Aminler

Insanlar hayatlarim siirdiirebilmek igin bir¢ok gida tiiketmekle birlikte son zamanlarda tiiketicinin
de bilinglenmesiyle saglik etkisinden dolayr fermente igeceklerin tiiketimi artmistir. Biyojen
aminler fermente iceceklerde dogal metabolik reaksiyonlar sonucunda olusabilmekte ve biyojen
aminlerin varligi gidalarda bozulmanin kaniti olarak degerlendirilmektedir. Biyojen aminler,
nitriller ile reaksiyona girme egilimlerinden dolay1 kanserojen etki gostermektedir (Halasz vd.,
1994). Bu nedenle viicuda yiiksek dozda alimi, saglik tizerinde olumsuz etki yaratmaktadir.

Gida kalitesi ve insan sagligi icin gidalardaki mikrobiyal ylik, mikroorganizmalarin dekarboksilaz
aktivitesi, gidalarin enzim aktivitesi gibi nicel ve nitel parametrelerin belirlenmesi son derece
Oonemlidir.

1.Siit ve Siit Bazl Fermente iceceklerde Biyojen Aminler

Siit iirtinleri, barindirdig1 elzem mineral, vitamin ve yag asitleri ile birlikte yliksek protein
diizeylerine bagli olarak insan sagligi icin énemli gidalardir. Bu iiriinlerin liretiminde gerekli
sanitasyon kosullarinin saglanmamasi ve uygun sartlarda muhafaza edilmemesi halinde yapida
bulunan proteinler denatiirasyona ugrayarak amino asitlere doniigmektedir. Serbest haldeki bu
amino asitler, uygun kosullarda ortamda bulunan dekarboksilaz enziminin de etkisiyle biyojen
aminlere doniismektedir.

Probiyotik ilaveli fermente siitte, fermantasyon ve depolama sirasinda biyojen amin olusumunun
arastirildig1 bir ¢alismada fermente siitteki protein hidroliz derecesinin fermantasyon sirasinda
arttigini, ancak depolama sirasinda azaldigini tespit edilmistir. Toplam amino asit igerigi ve
biyojen amin igeriginin ise hidroliz derecesi ile dogru orantili degistigi belirtilmistir. Fermente
siitte baskin olan biyojen amin, tiramin olarak belirlenirken fermente siitteki toplam biyojen amin
igeriginin fermantasyon sirasinda 9,04-15,2 mg/L, depolama boyunca 6,37-14,0 mg/L arasinda
degistigi tespit edilmistir. Bu seviyelerin zararli oldugu diisiiniilen esigin altinda kaldig1 rapor
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edilmistir (Liang vd., 2024).

Kefir; kefir mayasi kullanilarak siitiin fermente edilmesiyle elde edilen, eksimsi tada sahip ayran
benzeri bir igecektir. Bazi femente gidalarda biyojen aminlerin arastirildigi bir ¢alismada kefirdeki
baskin biyojen amin, tiramin olarak tespit edilmis ve toplam biyojen amin miktar1 ortalama 10,9
mg/L olarak belirtilmistir (Ozdesten, 2009).

2.Alkollii iceceklerde Biyojen Aminler

Fermantasyon yolu ile iiretilen alkollii i¢ceceklerde; mikroorganizmalarin varligi, {iriine 6zel
karakteristik tat ve koku i¢in eklenen kiikiirt, maya, arpa, mayse gibi maddeler, ham madde olarak
kullanilan meyvedeki biyojen aminlerin varlig1 ve fermantasyon dncesi uygulanan 6n iglemler ile
proses parametreleri biyojen amin olusumunu etkilemektedir (Pekici, 2020).

Kirmiz1 sarapta yaygin olarak olusan biyojen aminler histamin (0,2-15,5 mg/L) kadaverin (4,0-
47,0 mg/L), putresin (0,6-5,5 mg/L); beyaz sarapta histamin (0,2-11,4 mg/L), kadaverin (3,2-
108,3 mg/L), putresin (0,7-11,7 mg/L) ve birada 2-feniletilamin, putresin (3,7-7,1 mg/L),
kadaverin ve tiramin (1,0-16,3 mg/L) olarak rapor edilmistir (Stratton vd., 1991).

3. Diger Fermente Iceceklerde Biyojen Aminler

Salgam suyu; bulgur unu, salgam turbu, su, eksi hamur, kara havug ve tuz kullanilarak laktik asit
fermantasyonu ile tliretilen, kirmizi renkli, bulanik ve eksi lezzetli geleneksel bir igecektir. Bazi
fermente gidalarda biyojen aminlerin arastirildig1 bir ¢alismada salgam suyunda en fazla bulunan
biyojen amin putresin olarak belirlenmistir. Salgam suyu Orneklerinde toplam biyojen amin
konsantrasyonu ise ortalama 72,7 mg/L olarak rapor edilmistir (Ozdesten, 2009). Salgam
suyundaki tuz konsantrasyonunun biyojen amin olusumuna etkisinin incelendigi bir arastirmada
fermantasyon sonunda %4 tuz konsantrasyonuna sahip orneklerde, putresin 51,64 mg/L, triptamin
47,37 mg/L, feniletilamin 4,30 mg/L; %2 tuz konsantrasyonuna sahip 6rneklerde putresin 52,78
mg/L, triptamin 65,22 mg/L, feniletilamin 23,25 mg/L olarak belirlenmistir. Histamin ve tiramin
saptanmamustir (Yiiksel, 2010).

Dar1, misir, bugday veya piring ile fermente bir icecek olan boza elde edilmektedir. 10 farkli boza
orneginde 11 farkli biyojen aminin arastirildig: bir calismada putresin, spermidin ve tiramin boza
orneklerinin tamaminda tespit edilmistir. Boza Orneklerinin tiramin konsantrasyonlar1 13-65
mg/kg, toplam biyojenik amin igerikleri 25-69 mg/kg olarak bulunmustur (Yegin ve Uren, 2008).
Bozada biyojen amin varliginin arastirilldigi bir ¢alismada, boza orneklerinde agmatin ve
propilamine rastlanmazken, tiramin miktarmin (12,7-65,0 pg/g) diger aminlere oranla yliksek
diizeyde oldugu, toplam biyojen aminin miktarinin da 24,8-68,9 pg/g arasinda degistigi rapor
edilmistir (Yegin, 2006).

SONUC

Biyojen aminler, mikroorganizmalarin faaliyetleri sonucu amino asitlerin dekarboksilasyonu yolu
ile veya aldehit ve ketonlarin aminasyonu ve transaminasyonu ile olusan ve yiiksek dozlarda
maruz kalindiginda saglik {izerinde olumsuz etkileri olan bir bilesiktir. Fermente iceceklerde
mikroorganizma faaliyetlerine bagli olarak biyojen aminlerin olusum seviyelerinin tespit edilmesi
gerekmektedir. Bununla birlikte, gida endiistrisinde biyojen amin olusumunun 6nlenmesi veya en
aza indirilmesi i¢in gerekli hijyen kosullarinin saglanmasi, optimum proses kosullarinin
belirlenmesi, uygun muhafaza kosullarinin saglanmasi olduk¢a 6nemlidir.

KAYNAKLAR
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Abstract

Conservation areas, including national parks throughout Indonesia, have problems that threaten
their sustainability. These problems include overlapping interests of various parties; there needs
to be a common perception regarding the function, position, and role of National Parks in the eyes
of the community and other related parties. This research aims to determine the interests of conflict
actors in the beef cattle business in the Baluran National Park area. This research was conducted
in Sidomulyo Hamlet, Situbondo Regency, from December 2021 to January 2022. The informants
in this research were 13 breeders, who used questionnaires and open interviews, along with 30
respondents, to discover the characteristics of the Sidomulyo Hamlet breeder community. The
sampling technique was purposive sampling followed by the snowball sampling method. The
actors involved in the conflict dynamics include livestock farmers, Baluran National Park
management, Sumberwaru Village officials, the Singo Mulyo Livestock Group, investors, and the
Situbondo Livestock and Animal Health Service. The management and the Situbondo Animal
Husbandry and Health Service formed a livestock group with an intensive cattle-rearing system
in pens to reduce the number of cattle populations in the area, providing counseling and training
on how to make alternative feed. This is the opinion of Aprylasari et al. 2022, which states that
the many interests of the actors involved can cause Conflict. So far, not all people have followed
the management's policies due to several factors, including cow ownership and feed needs,
because breeders borrow cows from investors using a rowdy system, and breeders do not have
land to grow forage. Community capital and skills in managing livestock businesses also cause
livestock breeders to persist with the illegal grazing business model. The Baluran National Park
cannot be blamed entirely for implementing this prohibition; this prohibition is an effort or action
to maintain the Baluran National Park conservation area and does not cause ecological impacts or
damage.

Keywords: Baluran National Park, Conflict, Conservation, Stakeholder Interest

INTRODUCTION

Based on Law No. 41 of 1999 concerning forests and their classification, conservation forests are
forest areas with specific characteristics that have the primary function of preserving the diversity
of plants and animals and their ecosystems which are included. Conservation forests are nature
reserve forest areas, forest areas, nature conservation, and hunting parks (Purwawangsa, 2017).
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Baluran National Park is one of the conservation areas on the island of Java, and it is the only one
with a natural savanna area of approximately 10,000 ha (Muryono, 2011). Baluran National Park
is surrounded by five villages that border and are within the area. This condition makes the
community economically dependent on TNB, one of which is utilizing SDAH (Biological Natural
Resources). Many people around national parks still belong to groups of people with low
economic conditions (Dewi et al., 2017). This condition causes a conflict of interest between
managers who want to preserve the ecosystem and communities who want to meet their economic
needs (Ekayani et al., 2014). One of the national parks that experienced this Conflict of interest
was Baluran National Park.

Conservation areas, including national parks throughout Indonesia, have problems that threaten
their sustainability. These problems include overlapping interests of various parties; there is no
common perception regarding the function, position, and role of National Parks in the eyes of the
community and other related parties. These problems, which continue to occur, give rise to conflict
situations between stakeholders and manifest in latent and manifest conflicts (Zulfikar and
Nasdian, 2018). The main factor causing Conflict in conservation areas is the determination of a
conservation area, which is usually carried out unilaterally by the government without involving
the community and related parties (Aprilasari et al., 2022). However, this was only done with
reason. Concerns about the increasing decline in higher forest functions and paying attention to
the ecological, economic, and social sustainability of forest areas as life support areas have
encouraged the government to take new policies by changing the status and function of forests in
National Park areas which previously functioned as production and protected forests. Become a
Conservation Area.

Based on research conducted by Azizah & Kawedar (2020), the people of Sidomulyo Hamlet have
carried out illegal grazing in the Baluran forest area. Beef cattle grazing carried out by the people
of Sidomulyo Hamlet in the Baluran forest area began around the 1960s. Baluran, which was still
a Wildlife Reserve then, later became a National Park, a nature conservation area managed using
a zoning system. However, there was disagreement among the pastoralist community in
Sidomulyo Hamlet because the cattle breeders still grazed their cattle in the conservation forest.
Farmers prefer grazing because the amount of livestock they keep differs from that of the labor
force, so they choose to release their livestock because they cannot afford to graze (Azizah et al.,
2023). Farmers can get forage for free instead of buying it. Still, for the Baluran National Park
management, this activity violates applicable regulations, namely Article 50 Paragraph 3 letter a
of Law No. 41 of 1999 concerning forestry, which states that everyone is prohibited from working
on and using or illegally occupying forest areas.

Based on these conditions, the impacts of illegal grazing include, among others, social impact,
where there has been Conflict between pastoral communities and the TNB management. The
economic impact is that the community benefits because they don't need to think about feed costs
because the livestock are grazed in the forest. Ecological impacts include fragmentation of wildlife
habitat, soil compaction, threatening the purity of the wild animal, which is germplasm, and
helping spread invasive plants.

MATERIALS AND METHODS

The research conducted to analyze forest resource conflicts used a qualitative approach.
Researchers chose the qualitative approach because it is able to provide a deep and detailed
understanding of an event or social phenomenon, as well as being able to explore realities and
social processes and meanings based on a developing understanding of the subject under study
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(Sitorus, 1998). A qualitative and descriptive approach allows researchers to understand why
people behave in specific ways and to see the world as the subject sees it (Wiradi, 2009). Several
methods were used to determine the sample in this research, such as the purposive sampling
method followed by the snowball sampling method. The initial method in this research used a
purposive sampling method; namely, the researcher deliberately selected respondents, taking into
account the location and the reality of conflicts between breeders and Baluran National Park
managers. Sampling was considered based on the criteria of the Sidomulyo Hamlet community,
which raises beef cattle by grazing them in the Baluran National Park conservation area. The
following method uses the snowball sampling method and case studies. Snowball sampling is a
method for identifying, selecting, and taking samples from a chain of relationships.

FINDINGS AND DISCUSSION

A. Actors and Their Interests in Conflict

Actors are parties who influence and are affected by Conflict; this can be done by individuals,
groups, associations, or institutions, each of which has attributes in the form of interests,
relationships with other actors, capacity to influence the Conflict, peace agenda, and incentives
offered. For other parties. Actors involved in the Conflict, either directly or indirectly, or actors
trying to provide a resolution are divided into six, namely the Sidomulyo Hamlet livestock
community, Baluran National Park management, Sumberwaru Village Officials, Livestock
Groups, Investors, and the Situbondo Livestock and Animal Health Service.

1. Sidomulyo Hamlet Breeders

The livestock community reacted negatively to Baluran National Park's appeal not to graze cows
in the forest and were advised to switch to intensive care or keep the cows in a pen, but the
Sidomulyo Hamlet livestock community ignored the appeal and advice; they continued to graze
their cows inside. Forest. The Sidomulyo Hamlet livestock community considers this grazing to
have been done by their ancestors long before the national park existed. This is to research by
Azizah et al. (2023), which states that beef cattle farming activities in the Situbondo area,
especially Karangtekok hamlet, have become a tradition and are carried out by the community as
a sideline on a household scale. Moreover, to meet their animal feed needs, they are very
dependent on forest resources. They hope there will be no more restrictions on grazing or even
unilaterally closing access to the forest. Farmers only graze their cows in the forest and do not feel
that they are destroying Baluran National Park from their grazing activities; in fact, they think
they own and participate in protecting the forest because they also need forest resources and cannot
possibly destroy them.

2. Baluran National Park Manager

Baluran National Park wants to avoid livestock grazing from the Sidomulyo Hamlet livestock
farming community because it is in a conservation forest area. Baluran National Park says this
grazing hinders their primary task as a nature conservation area. According to Baluran National
Park, this illegal grazing impacts the ecosystem in conservation forest areas. The high intensity of
wild grazing in national park areas will significantly affect the savanna ecosystem. The first impact
is on the quality of pasture productivity due to overgrazing. According to Sabarno (2002), the
carrying capacity of the savanna is thought to be below the number of livestock grazed, based on
observations in the field showing that the productivity and carrying capacity of grasslands in
Baluran National Park towards animal feed needs is decreasing, several factors influence the
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quality of grassland productivity, namely succession, competition, type grass, seasonal influences,
and overgrazing.

The second impact is the spread of the invasive plant Acacia nilotica, caused by the plant being
eaten by the farmer's cows, the spread of plant seeds through the cow's yard, and the trampling of
the cows. This has an impact on the quality and quantity of the Baluran savanna. The Baluran
Savana, as one of the characteristics and identity of Baluran National Park, has a significant
meaning; if its sustainability is disturbed, it will affect other ecosystems. This is comparable to
Sabarno (2002), that the invasion of the exotic plant, A. nilotica, into the savanna in Baluran
National Park resulted in a decrease in the area of the savanna, resulting in changes in the
composition, structure, and productivity of grass for animals, as well as a decrease in the carrying
capacity of the savanna for providing food for animals. This affects the population dynamics and
behavioral patterns of animals requiring savannas, especially buffalo and deer. The rapid growth
of A. nilotica is due to the plant's biological properties, which are fire and drought-resistant, as
well as the rapid dispersal of seeds.

3. Sumberwaru Village Apparatus

The Sumberwaru Village Government is vital in maintaining harmony in the village environment.
Village officials are also interested in managing existing conflicts, especially in Sidomulyo
Hamlet, as a connection or bridge between communities and the community to the government.
Become a third party in reducing Conflict. The community usually solves problems, but village
officials are needed when issues cannot be resolved. The Village Apparatus's support for the
livestock community is carried out in meetings or joint meetings with Baluran National Park.
These meetings discuss solutions for the livestock community regarding grazing. The role of
Village Officials is not only to side with the community but also to listen to what Baluran National
Park wants and think together about solutions. Baluran National Park is trying to prevent the
community from grazing their cows in the forest by switching to an intensive stall maintenance
model. Still, these meetings have yet to produce a suitable solution. According to village officials,
this problem cannot be solved by Baluran National Park alone; it is also necessary for parties from
the Regency Government, Village Governments, and Baluran National Park, these three pillars,
to sit together and seriously think about how to solve this problem.

4. Mulyo Singo Livestock Group

The livestock group represents Baluran National Park’s interests as a pilot effort to encourage
livestock farming communities to switch to intensive cattle rearing. Livestock groups are trying
to convince other breeders that intensively raised cattle are more effective, efficient, and
profitable. Based on observations in the field, this livestock group is an initiation of Baluran
National Park with the Sidomulyo Hamlet livestock community as an effort by Baluran National
Park to minimize illegal grazing activities carried out by the Sidomulyo Hamlet community,
namely by switching to an intensive or penned cattle rearing system, the breeders are given
training and counseling. The livestock groups formed by Baluran National Park include the
Baluran Mulyo livestock group and the Baluran Sejahtera livestock group, while the Singo Mulyo
livestock group has been formed itself. The Singo Mulyo Livestock Group was formed in
collaboration with Baluran National Park and the Livestock Service. Still, based on the reality on
the ground, only the group leader is active in managing it. Initially, the Singo Mulyo Livestock
Group was formed in 2013; at the same time, this group also received assistance such as building
cages and forage for livestock.
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5. Investors

An investor only needs to buy cattle from other breeders or the animal market and then entrust the
cows to breeders who want them or who the investor trusts; that way, an investor can profit from
the previously agreed profit sharing. The majority of cattle grazed in the Baluran Forest are cattle
owned by investors, not cattle owned by private farmers. According to the customs of the people
of Sidomulyo Hamlet, in the Madurese language, cow rowdy or cow gaduhan means a cow that
belongs to someone else; in other words, it does not entirely belong to the farmer. The person who
entrusts the cow is called a farmer or investor, namely the person who entrusts the cow to the
farmer with a profit-sharing system according to the rules agreed upon by both parties. The cow
custody transaction process here is also quite simple; it only takes the form of an agreement and
trust between both parties; the cows easily change hands to be looked after by the breeder, and
most breeders go directly to investors to ask for the cows, or the investors themselves make offers
to breeders they trust.

The proceeds from the entrusted cows will later be divided according to the applicable provisions.
For female cows, if they are entrusted starting from calves or calves, then later pregnant, the first
calf will become the property of the breeder, then pregnant, the second calf will become the
property of the investor, and so on alternately. If he entrusts it to an adult cow, and vice versa, the
first pregnant calf becomes the property of the investor, the second pregnant calf becomes the
breeder's property, and so on. Suppose one of the parties wants to sell the entrusted cow, whether
male or female. In that case, the profit sharing provisions are that the price of the cow when it was
first entrusted belongs to the investor, then the remainder is divided 50% between each party. This
agreement also regulates if cows are lost or die in the forest and cows are lost or die in a pen.
Cows that die because they are attacked by coyotes or are lost during the farmer's grazing will be
asked for compensation according to the price of the cow because this is the result of the farmer's
negligence. If a cow is sick in the barn, the farmer usually reports it to the investor, and the investor
helps with the cow's recovery. If the cow dies, the farmer does not need compensation.

6. Situbondo Animal Husbandry and Health Service

According to Law No. 41 of 2014 concerning animal husbandry and animal health, in the
implementation of animal husbandry and animal health, maximum security efforts must be made
for the entry and exit of livestock, animals, and animal products, prevention of animal diseases
and zoonoses, strengthening veterinary authority, halal requirements for animal products
requirements, as well as law enforcement against animal welfare violations, need to be adapted to
developments and community needs. Animal husbandry is all matters related to physical
resources, seeds, seedlings, feeders, broodstock ruminants, feed, livestock equipment and
machinery, livestock cultivation, harvest, post-harvest, processing, marketing, business,
financing, facilities, and infrastructure. Animal Health is all matters relating to the protection of
animal resources, public health, and the environment, as well as ensuring the safety of animal
products, animal welfare, and increasing market access to support sovereignty, independence, and
food security of animal origin.

The Animal Husbandry and Animal Health Service's main task is to carry out regional government
affairs in animal husbandry and animal health. To carry out the main tasks as intended, the Animal
Husbandry and Animal Health Service has the following functions: (1) Formulating technical
policies in the field of Animal Husbandry and Animal Health, (2) Formulating technical policies
in the field of animal health and veterinary public health (public health related to animal
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husbandry), (3) Implementation of government affairs and public services in the field of animal
husbandry and animal health, (4) Guidance and implementation of affairs in the field of animal
husbandry, (5) Guidance and implementation of affairs in the field of animal health and veterinary
public health (public health related to animal husbandry), ( 6) Guidance and facilitation in the
field of Animal Husbandry and Animal Health at provincial and Regency/City levels, (7)
Development of technical implementation units for the department, (8) Implementation of the
Service's secretariat, (9) Implementation of tasks in the field of Animal Husbandry and Animal
Health, (10) Monitoring, evaluation and reporting in the field of Animal Husbandry and Animal
Health, (11) Implementation of other tasks assigned by the Governor in accordance with his duties
and functions.

B. Relations between Actors in Conflict

Efforts to see Conflict will be more apparent when mapping is done to see the existing actors.
From the identification of actors involved in the illegal grazing conflict in the conservation forest
area, several actors were found, namely the Sidomulyo Hamlet livestock community, Baluran
National Park management, Sumberwaru village officials, Sidomulyo Hamlet livestock groups,
investors and the Situbondo Livestock and Animal Health Service. According to Oktaviana
(2015), Conflict will arise involving many parties from outside, either to defend their respective
interests or to assist the Conflict with the various actors involved, namely local communities, the
private sector, government, and community institutions. The local community in question is the
livestock community of Sidomulyo Hamlet. Meanwhile, the government actors are the
Sumberwaru Village Apparatus, the Baluran National Park management, and the Livestock and
Animal Health Service. For private parties or outside parties, they are investors, while community
organizations are livestock groups.

According to Dharmawan (2006), forms of conflict can occur between civil society, which faces
off against the state, and vice versa. Social Conflict can arise in protests by citizens over public
policies taken by the state or government, which are considered unfair and detrimental to society.
Based on Kinseng (2013) states that relationships between parties are divided into relationships
of conflict, collaboration, or cooperation. Figure 1 explains that a straight line indicates
cooperation or partnership, a broken straight line indicates a broken cooperative relationship, and
an irregular line suggests a conflict between the two parties.

Livestock
Group

Livestock
Department

Village
Officials

Picture 1. Interactor Conflict Relations
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a. Collaboration

Figure 1 shows that the actor who carried out the first collaboration was between the investor and
the livestock community of Sidomulyo Hamlet. This relationship was established because both
parties needed and benefited each other; in this case, the two actors worked together for business
interests. Farmers need cows from investors, and investors get results from the cows raised by
breeders. This is comparable to the opinion of Budiwati (2010), who states that cooperation
essentially shows an agreement between two or more people that is mutually beneficial. With the
term partnership, cooperation is a business strategy carried out by two or more parties within a
certain period to achieve mutual benefits with the principle of mutual need and mutual upliftment.
The second actor collaboration is between Sidomulyo Hamlet breeders and Sumberwaru Village
Officials; this relationship is established as an implementation of village officials in dealing with
every problem in their village. The Sumberwaru Village apparatus has become a place for the
livestock community to complain about Baluran National Park's attitude regarding conservation
and grazing regulations. The role of village officials in this Conflict is to act as a communication
bridge between the Baluran National Park management and the livestock community in seeking a
resolution.

The third actor collaboration is between livestock groups, Baluran National Park management,
and the Situbondo Livestock and Animal Health Service. Budiwati (2010) states that cooperation
is when two or more people carry out joint activities in an integrated manner directed towards a
particular target or goal. The collaboration carried out by these three actors is to fulfill TNB's goal
of reducing the intensity of illegal grazing or changing the business patterns carried out by
livestock farmers so that they do not graze their cattle in conservation areas by forming livestock
groups as a pilot model for intensive cattle rearing in pens.

b. Broken Relationships

In Figure 1, it is known that a broken relationship occurred between village officials and Baluran
National Park and livestock groups. Initially, village officials took part as parties who helped
resolve the Conflict between breeders and Baluran National Park. Village officials tried to
accommodate each party's concerns in Conflict and contributed to resolving the problem. Still, the
relationship with the parties in Conflict was broken, namely with Baluran National Park. This is
because Baluran National Park disagrees with the solution presented by the Sumberwaru Village
Apparatus and the village apparatus to Baluran National Park. Each party has a different view of
conflict resolution. According to Tadjudin (1999), differences in knowledge can be a factor that
causes conflict. Village officials assume that Baluran National Park is trying to solve it themselves
without involving village officials. This is proven by the formation of a livestock group that
collaborates with the Animal Husbandry and Animal Health Service. Village officials once
provided a solution regarding this grazing, but it still needs to be addressed. This makes village
officials and Baluran National Park increasingly at odds; village officials feel that the results of
this disagreement ultimately make people choose their way.

Disconnected relationships also occurred between village officials and livestock groups.
According to Village Head Imam Anshori, the government program was formed with groups.

69



International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

Still, the problem is that the groups themselves are very limited in number, while the number of
breeders is quite large. When one person gets help, and other people hear the news, they
automatically feel jealous even though they are not part of the group. In the end, there was a
misunderstanding between the livestock farming community. In reality, many government
regulations and policies do not reach breeders; almost all breeders are not touched by the
government's efforts to improve the quality of breeders. The existence of livestock groups does
solve the problem; village officials think that having livestock groups should provide an example
to other breeders by forming similar groups, not only receiving assistance but also solving the
problem of illegal grazing. In the end, the assistance provided hurt the independence of livestock
groups; people formed many of their groups because the perception that was formed towards
livestock groups was that the formation of livestock groups was only a forum for receiving
assistance.

c. Conflict

According to Fuad and Maskanah (2000), Conflict is divided into two types according to the
problem’s level: vertical and horizontal. Natural resource conflicts tend to take the form of vertical
disputes between the government and the community. Still, it is known in Figure 1 that disputes
do not only happen between breeders and Baluran National Park but also between livestock
communities, namely breeders and the Singo Mulyo livestock group. This horizontal Conflict is
characterized by social jealousy or envy by the farming community towards livestock groups.
According to Juhad (2021), social jealousy, in his sense, is in the form of a desire to have things
that other people have.

Based on research conducted by Yanuarita (2021), the assistance provided by the government can
cause social jealousy because the aid is not well-targeted, only goes to a few people, or needs to
be more comprehensive. This is comparable to what happened in Sidomulyo Hamlet; according
to Mr. Mualim as a farmer, so far, aid has always been given to the same people, even though,
according to him, there are those who are poorer and in much greater need.

Based on data from the Situbondo Livestock and Animal Health Service, the Singo Mulyo
livestock group received assistance in 2014 in the form of 26 female PO (Ongole crossbreed)
cattle, one biogas unit, and one equipment package, in 2017 received assistance in the form of
1000 dot grass cuttings, in in 2018 received assistance in the form of a pump house and pump
unit, in 2019 received assistance in the form of 25 male PO cattle. This makes other breeders
jealous of the Singo Mulyo livestock group because only those who join the group can get help.
Even members of the Singo Mulyo group themselves still needed assistance. This influx of aid is
a factor in causing the Mulyo Singo Livestock Group to be disliked and even made hostile by
other livestock breeders.

CONCLUSION

The Conflict began when the Baluran Forest under the Dutch East Indies government was declared
a wildlife reserve on 25 September 1937. On 6 March 1980, at the World National Park Congress
in Bali, the Baluran area became one of the 5 (five) areas declared as a national park and
culminated in Around 2012, the Baluran National Park management, through the Section Head
who took office that year, closed the access of the Karang Tekok Hamlet breeder community to
the Baluran Forest. Based on the history of the Conflict, it can be seen that the actors involved
included breeders, the management of Baluran National Park, Sumberwaru Village officials, the
Singo Mulyo Livestock Group, investors, and the Situbondo Livestock and Animal Health
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Service. Differences in interests are the main factor causing Conflict. Baluran National Park can
only be blamed partially because the management only carries out regional functions, and grazing
In conservation areas is not permitted, which has caused ecological impacts. Still, on the other
hand, limited land, capital, and community skills in managing livestock businesses also cause
livestock breeders to persist with the business model of wild grazing. This is what makes the
intensity of the Conflict at the manifest conflict stage.

REFERENCES

Aprylasari, D., Azizah, S., Man, N., Siswijono, S. B., Djunaidi, I. H., Wati, A. M., & Rachmawati,
A. (2022). Peasant Women Empowerment as a Conflict Resolution Strategy in Sidomulyo
Hamlet, Baluran National Park. Jurnal Ilmu-limu Peternakan (Indonesian Journal of Animal
Science), 32(3), 437-451.Budiwati, N. (2010). Membangun kerjasama usaha. Universitas
Pendidikan Indonesia.

Azizah, S., & Kawedar, Y. B. (2020). The Effects of Farming Beef Cattle on Baluran National
Park Conservation (Case Study in Karang Tekok, Banyuputih District, Situbondo Regency). Env.
& Cons, 26, 1-8.

Azizah, S., Latifah, S. I., Djunaidi, I. H., Wati, A. M., & Apryliasari, D. (2023). Peasant Women's
Time Allocation in the Beef Cattle Gaduhan Partnership, Baluran National Park. Agricultural
Research, 11(1), 136-145.

Azizah, S., Latifah, S. I., Djunaidi, I. H., Wati, A. M., Rachmawati, A., & Hamidah, S. (2023).
Peasant women contribution in adegen beef cattle farming partner-ship. Anim. Vet. Sci, 11(5),
725-731.

Dharmawan, A. H. (2006). Konflik sosial dan resolusi konflik: analisis sosio budaya. Makalah
Seminar dan Lokakarya Nasional Pengembangan Perkebunan Wilayah Perbatasan Kalimantan.
[https://yonariza.files.wordpress.com/2013/09/2006_dharmawan_-konflik _sosial.pdf].

Dewi, E. C., Sunarminto, T. & Arief, H. (2017). Nilai ekonomi pemanfaatan sumberdaya alam
hayati TNB oleh masyarakat Desa Wonorejo Kabupaten Situbondo Jawa Timur. Media
Konservasi, 22(3), 277-285.

Fuad, F. H. & Maskanah, S. (2000). Inovasi penyelesaian sengketa pengelolaan sumber daya
hutan. Bogor: Pustaka Latin.

Juhad, H. M. J. (2021). Analisis kecemburuan sosial masyarakat non penerima manfaat Program
Keluarga Harapan (PKH) di Kecamatan Selong Lombok Timur. CENDEKIA: Jurnal limu
Pengetahuan, 1(2), 1-7.

Kinseng, R. A. (2013). Identifikasi potensi, analisis, dan resolusi konflik. Dalam: Nikijuluw, V.
P. H., Adrianto, L., Januarini, N. (Ed). Coral Governance. Bogor.

Muryono, M. (2011). Analisis tata ruang (zonasi) pengembangan ekowisata di kawasan TNB Jawa
Timur. Berkala Penelitian Hayati, 17(1), 115-117.

Oktaviana, G. (2015). Analisis konflik sumber daya alam di Pegunungan Kendeng Utara,
Kabupaten Pati, Provinsi Jawa Tengah (Studi kasus: Rencana pembangunan pabrik semen oleh
PT. SMS di Kecamatan Tambakromo dan Kayen).

Purwawangsa, H. (2017). Instrumen kebijakan untuk mengatasi konflik di kawasan hutan
konservasi. Risalah Kebijakan Pertanian Dan Lingkungan Rumusan Kajian Strategis Bidang

71


https://yonariza.files.wordpress.com/2013/09/2006_dharmawan_-konflik_sosial.pdf

International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

Pertanian dan Lingkungan, 4(1), 28-47.
Sabarno, M. Y. (2002). Savana TNB. Biodiversitas. 1 (3): 207-212.

Sitorus, M. T. Felix. (1998). Metode penelitian kualitatif: suatu perkenalan. Bogor: Dokumen
[Imu-IImu Sosial.

Tadjudin, D. (1999). Model kelembagaan masayarakat dalam pengelolaan hutan alam produksi.
Jurnal Seri Kajian Komuniti Forestri Seri 3 Tahun 2. Bogor: Latin.

Wiradi, G. (2009). Metodologi studi agraria. Bogor: Sajogyo Institute.

Yanuarita, H. A. (2021). Menakar efektivitas bantuan sosial terhadap pemenuhan kebutuhan
masyarakat terdampak COVID-19 di Kota Malang. JISIP (Jurnal Ilmu Sosial dan
Pendidikan), 5(4).

Zulfikar, A. M. & Nasdian, F. T. (2018). Analisis konflik pengelolaan sumberdaya alam di
kawasan Taman Nasional Gunung Gede Pangrango. Jurnal Sains Komunikasi dan Pengembangan
Masyaraka. 2(5), 639-652.

72



International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

DEVELOPMENT OF A NOVEL CRACKER FORMULATION WITH BLACK
CHICKPEA FLOUR AND BLACK CUMIN SEED MEALS

Nezahat Olcay'*, Mustafa Kiirsat Demir?!
! Necmettin Erbakan University, Food Engineering Department, Konya, Turkey

* Corresponding author’s e-mail: olcaynezahat@gmail.com

Abstract

Background: Black chickpea differs from regular ones with black coats, wrinkly shapes and
smaller sizes. Not only the physical differences but also the rich nutritional quality, such as high
protein, bioactive compounds and fiber contents make the black chickpea one of the best
substitutes in the food incorporation. High amounts of deoiled black cumin seed meal are
generated in black cumin seed oil production. This natural waste material has nutritional
significance due to phenolic substances, antioxidants, fibers, proteins, essential amino acids,
carbohydrates and vitamins. Crackers are seen as food products that have a great potential for
enhancements. Therefore, this study aims to develop new crackers with black chickpea flour
(BCF) and deoiled black cumin seed meal (BCM) substitution, and determine the physical quality
attributions of the end product. Many studies reported in the literature to enhance cracker
formulations with different legume species and different food waste materials. But to the best of
our knowledge, this is the first study to report the effect of BCF and BCM on the physical quality
of crackers. Materials and Methods: This study investigated the effects of the use of BCF and
BCF + BCM (50:50, w/w) at 0% (control), 5%, 10%, and 15% levels on the physical quality and
sensory properties of crackers. For this purpose; color values (L*, a*, b*, Hue, Sl), physical
properties (diameter, thickness, spread ratio) and textural attributes (hardness, fracturability) were
evaluated, and sensory evaluation was made in the samples. Results: The thickness of samples
decreased with the substitution, while the spread ratio was increased. L* values were decreased
with both BCF and BCM substitution, but the decrease was more dramatic in samples with BCM.
Sl and b* values of samples that have BCF + BCM substitutions were found significantly lower.
BCF and BCM substitution led to lower hardness and higher fracturability in the samples. The
15% BCF substituted sample was the most admirable one in the sensory evaluation. Conclusion:
This study presented an innovation in development of cracker formulation with BCF and BCM in
respect to seeking differentiated, healty and nutritious product options. From the point of limiting
factors view, it could be suggested that the nutritional analysis of the crackers can be performed
in the future studies.

Keywords: Black chickpea flour, Black cumin seed meals, Crackers, Physical quality.

INTRODUCTION

Legumes with different chemical compositions and technological properties compared to wheat
are valuable flour alternatives in the production of healthy products (De Pasquale et al., 2021).
Among legumes, chickpeas (Cicer arietinum L.) which are the third most produced grain legume
globally have an important nutritional value and many health benefits (De Pasquale et al., 2021;
Yaver, 2022). Black chickpeas vary from other cultivars with small size, black coat, darker color,
and uneven, wrinkly shape (De Pasquale et al., 2021). Black chickpeas are good sources of
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proteins, polyphenols such as anthocyanins and carotenoids, carbohydrates, essential amino acids,
and polyunsaturated fatty acids (Kumar et al., 2020; De Pasquale et al., 2021). They also contain
three times higher amounts of fiber than common chickpeas (Kumar et al., 2020). It was reported
that daily intake of black chickpeas has positive impacts on type 2 diabetes, hypertension, obesity,
colorectal cancer, and cardiovascular diseases (Yaver, 2022). The great potential of black
chickpeas in the food industry as an ingredient in snacks, baked goods, soups, and ready-to-eat
foods couldn't ignored (Kumar et al., 2020).

Black cumin seed (Nigella sativa) mostly cultivated in the Middle East belongs to the
Ranunculaceae family (Cakir and Giilseren, 2019; Zaky et al., 2021). It was reported in the
literature that black cumin seeds contained 5% moisture, 20-85% proteins, 38.20% fat, 7-94%
crude fibers, 4% ash, and 31.94% carbohydrates (Zaky et al., 2021). It is also a good source of
many bioactive constituents including flavonoids, sterols, and polyunsaturated fatty acids
(PUFAS) (Niroomand et al., 2020). Black cumin seed has been cultivated as a medical plant for
centuries mainly due to its antioxidant compounds such as thymoquinone and dithymoquinone
(Niroomand et al., 2020; Cakir and Giilseren, 2019). Black cumin seed meal (BCM) is a by-
product obtained after pressing the seeds and generally remains as waste despite its rich
phytochemical content. Alongside the minimize the waste amount of oil production, BCM has
great potential as a natural antioxidant in the food industry. Nevertheless, it must be noted that
usage of BCM in foodstuffs could result in off-flavors or color (Krimer Malesevic¢ et al., 2014).
Crackers are seen as food products that have a great potential for enhancements. Therefore, the
aim of this study is to develop a novel cracker formulation by substituting BCF and BCF+BCM
(50:50, w/w) at 0%, 5%, 10%, and 15% ratios, and to determine the effect of substitution on
physical, textural, and sensory properties of the end product.

MATERIALS AND METHODS

Materials: Black chickpea (Reis, Kastamonu, Turkey), deoiled black cumin seed meal
(Myorganic, Tokat Turkey), wheat (Triticum compactum) flour (Meram Un, Konya, Turkey),
powdered sugar, salt, baking powder, shortening, and baker’s yeast were obtained from local
stores in Konya (Turkey). Black chickpeas and deoiled black cumin seed meals were ground and
sieved with a 500 um sieve before being used as flour substitution.

Production of cracker samples: Cracker samples were prepared using the modified method of
Davidson (2016). To prepare the control sample initially, 100 g wheat flour, 20 g shortening, 1.6
gsalt, 1.5 g powdered sugar, 1.5 g baking powder, and 0.2 g baker’s yeast were mixed in a kneader
(Hobart N50, Ontario, Canada) with water for 5 min. After the fermentation of the dough at 35°C
and 80% relative humidity for 120 min, it was sheeted to a thickness of 1 mm and cut into circle
shapes. Lastly, samples were baked in an oven (Vestel SF8401, Manisa, Turkey) at 170°C for 10
min 30 sec. BCF or BCF + BCM (50:50, w/w) was replaced with wheat flour at 5%, 10%, and
15% levels to prepare the novel crackers.

Color Measurements: The color of the samples was measured with a colorimeter (Konica
Minolta CR-400 Osaka, Japan) by presenting L*, a*, and b* values. Saturation index (SI)
[(a*?+b*?)1/2] and hue angle [arctan(b*/a*)] values were determined using a* and b* values
(Yaver, 2022).

Physical properties: A caliper (Mitutoyo, Tokyo, Japan) was used to measure the diameter and
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thickness values of cracker samples according to the AACC method 10- 54 (AACC, 2010). The
spread ratio values were calculated by dividing the diameter value by the thickness value.

Textural properties: The hardness and fracturability of crackers were measured with a texture
analyzer (Stable Micro Systems TA-XT Plus, Surrey, UK) after 24 hours of production. Texture
measurements were performed according to Singh et al. (2015) using a three-point bend rig probe.

Sensory evaluation: Six experienced panelists 25-50 years old range from the Food Engineering
Department of Necmettin Erbakan University evaluated the cracker samples according to taste,
odor, color, appearance, crispness, and overall acceptability using a 9-point scale (1: dislike very
much, 5: neither like nor dislike, 9: like very much).

Statistical analysis: The analysis results of the samples were compared using JMP software (SAS
Institute Inc., Cary, NC, USA). Differences in samples were tested for statistical significance at
the level of p = 0.05. Tukey Honest Significant Difference (HSD) comparison test was used to
compare the averages of the obtained data.

FINDINGS AND DISCUSSION

Color values of cracker samples were presented in Table 1. L* values of samples significantly
decreased with the BCF and BCF+BCM substitutions (p<0.05). L* values of 10% and 15% BCF
substituted samples had no statistically significant differences (p>0.05). It was noticed that the
changes in L* values were more dramatic in samples containing BCM. The changes in L* values
could be attributed to the natural color of BCF and BCM. Especially, the dramatic decrease in L*
values in samples containing BCF+BCM could mainly resulted from the black color of BCM.

Table 1. Color values of cracker samples?

L* a* b* Sl Hue
Control 79.62 £ 0.34a -0.33+£0.01a 22.42+0.34a 22.43 +£0.34a 90.86 = 0.03ab
5% BCF 77.75+0.35ab  -0.01 +£0.12a 20.38 £0.78a 20.38 £0.78a 90.06 + 0.35ab
10% BCF 76.38 +£0.73b -0.01 £0.05a 19.23 + 1.36a 19.23 + 1.36a 90.01 £ 0.17ab
15% BCF 74.82 +0.10b 0.65 +0.86a 19.74+225a  19.76+229a  88.34+2.18ab
5% BCF+BCM 71.20 £ 0.93¢c -0.31 +£0.04a 14.12+0.01b  14.12+0.01b  91.26+0.18a
10% BCF+BCM  63.06 + 1.25d 0.18+0.01a 11.04+0.06b  11.04+0.06b  89.03 = 0.06ab
15% BCF+BCM  59.92 +£0.75¢ 0.46 = 0.08a 9.74 £ 0.52b 9.74 +0.52b 87.26 £ 0.30b

!Means with different superscripts in the same column are significantly (p<0.05) different. BCF: black chickpea flour;
BCM: deoiled black cumin seed meal powder.

Besides the numerical changes, the a* values of samples were not changed statistically. A decrease
in b* values was determined with the increasing substitution ratio. However, it was noted that this
decrease was not statistically significant in different substitution ratios (p>0.05). Also, samples
that have BCF substitution and the control sample had no significant differences (p>0.05). b*
values of samples that have BCF+BCM substitution were significantly lower than the control
(p<0.05). Similar to L* values, changes in a* and b* values probably resulted from the natural
color compounds of BCF and BCM.

Pasqualone et al. (2019) was reported that L* and b* color values of bread, Focaccia and pizza
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crust samples decreased with BCF usage, while a* values weren't significantly changed. Similarly,
L* and b* values of pasta (De Pasquale et al., 2021) and bread crust and crumb (Yaver, 2022) also
decreased with BCF substitution. However, it was reported in these studies that a* values
decreased in pasta and increased in bread samples.

Sl values of samples had a similar changing trend with b* values. SI values were decreased with
increasing substitution ratios. SI values of samples containing BCF+BCM were significantly
lower than samples containing BCF and the control sample (p<0.05). Saturation index (SI)
represents the purity of color. It was reported that the low Sl values are a sing of a degradation of
carotenoid pigments and loss of reddness. Based on this information, it can be concluded that
higher pigment degradation occured in high substitution ratios that cause a quality loss (De Pilli
etal., 2014).

Similar to Sl values, Hue values were also decreased with increasing substitution ratios. However,
it can be seen that this decrease was negligible. Hue angle is a color criteria to present the color
of an object as to be yellow, red, blue, green, or purple (Elgasim and Al-Wesali, 2000).
Anthocyanins and carotenoids in black chickpea seed pericarp represent a brown hue angle (De
Pasquale et al., 2021). Therefore, it was an expected result that decreasig hue values with
increasing substitution ratio.

The diameter of crackers was increased with an increased ratio of substitution (Table 2). However,
this increment was found statistically insignificant (p>0.05). The highest thickness value was
found in the control sample as 3.15 mm. On the contrary of diameter values, the thickness of
cracker samples was significantly decreased with BCF and BCF+BCM substitution. Eventually,
increasing spread ratio values were calculated with the substitution based on the diameter and
thickness values. The lowest spread ratio was found in the control as 15.22, while the highest
values were found in 15% BCF and BCF+BCM substituted samples (p<0.05).

Table 2. Physical and textural properties®

Fracturability

Diameter (mm)  Thickness (mm) Spread Ratio Hardness (g)

(mm)
Control 47.04 £ 0.88a 3.15+0.21a 1522 £0.62b 1976.82 +339.02a 0.37 +£0.03d
5% BCF 47.60 £ 0.42a 2.78 £ 0.20ab 17.59 + 1.77ab 1607.26 + 165.42ab 0.41 +0.08d
10% BCF 47.90 +£0.10a 2.76 +£ 0.03ab 17.52+£0.01ab 1315.66 +209.36abc 0.75 £0.01bc
15% BCF 4791 +0.65a 242 +0.11b 20.18 £ 1.32a 960.65 + 105.33bc 0.90 +0.06b
5% BCF+BCM 4833 +£0.61a 2.88+£0.01ab 16.94 + 0.32ab 863.76 +22.60c 0.44 £0.15¢cd
10% BCF+BCM  48.66 = 0.06a 2.81 +0.24ab 17.70 + 1.35ab 741.66 + 14.85¢ 0.85 +0.04b
15% BCF+BCM  49.19+£0.47a 2.42 £0.06b 20.30+0.38a 606.38 +£26.17¢c 1.55+0.04a

!Means with different superscripts in the same column are significantly (p<0.05) different. BCF: black chickpea flour;
BCM: deoiled black cumin seed meal powder.

A high spread ratio is a desirable quality parameter for crackers in consumer preference (Qadri et
al., 2018). Lower dough viscosity leads to spreading fast in the baking process of crackers. Similar
to the obtained results, Tay et al. (2022) reported a decreased thickness and an increased spread
ratio with whey protein isolate substitution in cracker samples. Also, diameter values weren't
significantly changed. In this study, it was emphasized that higher whey protein isolate amounts
may lead to lower the viscosity of cracker dough. From this point, it could be concluded that the
protein content of black chickpeas can affect the dough's viscosity, which positively impacts the
spread ratio and the quality of the end product.
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When the textural properties were investigated, it was seen that the hardness values of the samples
were significantly lower in higher substitution ratios (Table 2). On the contrary, increasing
substitution led to an increase in fracturability values, significantly (p<0.05).

The hardness of crackers, cookies, and biscuits positively correlates with glutenin content (Aslam
et al., 2014). Yaver (2022) reported a decrease in the hardness of cracker samples with carob
powder and green lentil flour usage due to the development of fewer gluten networks. Also, a
similar reduction in hardness and increment in fracturability was obtained by Tay et al. (2022) for
crackers enhanced with whey protein isolate. They explained the decrement in hardness values
with low thickness and high spread ratio properties. A sample with a thinner structure requires
less force to crack the structure that is to say has lower hardness (Tay et al., 2022). The
fracturability that indicates the distance at which the cracker breaks was increased probably due
to the decrease in hardness. This result may occur owing to the increase in moisture content (Qadri
etal., 2018).

Sensory evaluation results are shown in Figure 1. According to the evaluation, taste, odor and
general acceptability scores of samples were above 7. The taste and color parameters of BCF
substituted samples were more appreciatable than the control by consumers. Among all samples,
the appearance and friability of 15% BCF substituted samples were the most desirable. Higher
BCM ratios, especially 15%, led to a decrease in all sensory scores except odor. Ultimately, the
substitution of BCF up to 15% and BCF+BCM up to 10% could allow acceptable sensory quality
in cracker samples. Furthermore, BCF substitution prompts more admirable end products as
against the control sample.
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Figure 1. Sensory evaluation scores

CONCLUSION

This study represents the successful results of developing a new cracker formulation with good
physical and sensory quality using BCF and BCM. BCF is a good ingredient for improving the
nutritional quality of cracker samples, while BCM is a great source of enhanced bioactive
properties. In further studies, it is worth investigating the nutritional properties of produced
samples.
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CESITLI PROTEINLERIN PROPOLIS MiIKROENKAPSULASYONUNDA
KULLANILMASI
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Ozet

Propolis, arilar tarafindan siirgiinlerden, ¢i¢eklerden ve bitki akintilarindan toplanan reginemsi ve
balsamik bir maddedir. Temel olarak recine (%60 civarinda), az miktarda balmumu, ugucu yaglar,
vitaminler, fenolik bilesikler, terpenoidler ve ugucu bilesikler gibi mikro elementler igerir. Fenolik
bilesikler, ozellikle antioksidan, anti-enflamatuar, antitiimor ve antimikrobiyal 6zellikler gibi
propolisin farmakolojik etkilerinden biiyiik dl¢lide sorumludur. Propolis tiiketiminin sayisiz fayda
saglamasina ragmen, propolis ugucu bilesiklerinin belirgin bir tadi1 vardir ve su iginde ¢oziinmez
oldugu i¢in sekerleme gibi yiyeceklerde nadiren kullanilir. Uygulama alan1 daha ¢ok farmakolojik
alanda kesfedilmistir; kapsiiller, suruplar, sampuanlar, agiz gargaralari, dis macunlari ve kozmetik
tiretiminde kullanilir. Bu nedenle, propolisin tat ve kokusunu maskelemek ve ¢oziniirligiini
artirmak icin propolis kapsiilleme teknigi gelistirilmistir. Kapsiilleme, bir biyoaktif bilesigi saran
duvar malzemeleri kullanilarak sivi 6ziitleri kat1 formlara doniistiiren bir tekniktir. Kapsiillenmis
propolis, antimikrobiyal olarak kullanilabilir ve bagisiklik sistemini iyilestirmek, enfeksiyonlara
kars1 koruma saglamak icin kullanilabilir. Gida endiistrisinde mikroenkapsiilasyon, aktif bilesenin
kimyasal veya fiziksel kararsizligindan veya aktif bilesen ile matris arasindaki uyumsuzluktan
kaynaklanabilecek  formiilasyon = problemlerini  ¢6zmek  i¢in  kullanmilir.  Ayrica
mikroenkapsiilasyon, aktif bilesenlerin belirli kosullar altinda (yer ve uygun zamanlama)
kontrollii salinim1 i¢in de kullanilabilir; bdylece bu bilesiklerin insan viicudundaki biyoaktifligini
artirabilir. Proteinler, karbonhidratlarla birlikte propolis mikroenkapsiilasyonunda duvar
malzemesi olarak kullanilabilir. Buna karsin, yalnizca proteinlerin kullanildigi ¢alismalar az
sayida bulunmaktadir. Proteinleri kapsiilleme i¢in duvar malzemesi olarak kullanmak avantajlidir
clinkii giivenli olarak kabul edilir, yiiksek besin degerine sahiptir ve insan sindirim sisteminde
sindirilebilirler. Bitki proteinlerini kullanmak, hayvan proteinlerinden daha az alerjiye neden
olduklar1 i¢in daha avantajlidir. Bunlar, ilging fonksiyonel ve/veya fizikokimyasal 6zelliklere
sahip yenilenebilir ve biyolojik olarak parcalanabilir bir hammadde olan biyopolimerlerdir.
Mikroenkapsiilasyonda, bu biyopolimerler ¢esitli aktif bilesikler icin duvar olusturan malzeme
olarak kullanilirlar. Bu ¢aligmanin amaci, farkli proteinler kullanilarak propolis 6ziitlini
mikroenkapsiilasyon teknigi ile kapsiilleyen, karakterize eden ve bunlarin fiziksel, morfolojik ve
termal stabilite 6zelliklerini analiz eden ¢alismalar1 derlemektir.

Anahtar kelimeler: Propolis, enkapsiilasyon, protein, sprey kurutma

GIRIS

Tiiketicilerin saglikli gida tiiketim bilincinin diinya ¢apinda artmasi nedeniyle, yiiksek fenolik
igerikli ve antioksidan aktivitesi olan gida {iritinlerine olan talep artmistir. Bu nedenle, son yillarda
propolis pazarina olan ilgi artmaktadir. Propolis, arilarin farkli bitki salgilarindan tirettikleri ve
kovan girisini korumak i¢in kullandiklar1 regineli bir maddedir. Propolis, gesitli flavonoidler,
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aromatik asitler ve bunlarin esterlerini iceren fenolik bilesikler acisindan zengindir. Ayrica,
yogun, belirgin bir kokuya ve aci1 bir tada sahip olan propolis, antimikrobiyal, anti-inflamatuar,
lokal anestezik, antiparojen, antiviral, antikanserojenik, antioksidan ve bagisiklik sistemi
giiclendirici gibi ¢esitli 6zellikler gosterir. Ayrica lipit oksidasyonunu geciktirme potansiyeli ve
gidanin raf Omriinii uzatip fonksiyonelligini artirma O6zellikleri nedeniyle gida endiistrisi i¢in
degerli bir iiriin olarak kabul edilmektedir. Bu nedenle propolis, farkli endiistrilerde cesitli
amaglarla yaygin olarak kullanilmaktadir (Kowalski ve Makarewicz, 2017). Propolisin gida
tirinlerinde kullanimi, yiiksek antioksidan aktivitesinin cevresel faktorler ve gida isleme
kosullariin etkisi altinda kolayca bozulabilmesi nedeniyle sinirlidir. Bu zorlugun iistesinden
gelmek icin, bu tiir tirlinlerin stabilitesini ve kullanilabilirligini artirmak amaciyla gesitli stratejiler
gelistirilmistir. En etkili yontemlerden biri kapsiilleme yontemidir (Benita, 2006). Kapsiilleme,
s1vi malzemenin formunun degistirilmesi, olumsuz ¢evresel kosullara karsi stabilitenin artirilmasi,
hos olmayan tat ve kokunun maskelenmesi, ugucu bilesenlerin korunmasi, kontrollii salim,
malzemenin diger bilesenlerle reaksiyona girmesinin Onlenmesi, malzemenin daha kolay
tasinmas1 ve depolanmasi gibi bir¢cok avantaj saglar (Baysan ve ark., 2019). Yiyecek ve
iceceklerde kullanilan aromalar, mikroenkapsiilasyon ile kapsiillenerek cevresel etkilere karsi
korunabilir. Bu sayede, iirtin raf dmrii uzatilabilir ve aromanin daha uzun siire taze kalmasi
saglanabilir. Bazi besin maddeleri, 6zellikle hassas olanlar (6rnegin, omega-3 yag asitleri),
mikroenkapsiilasyon ile korunabilir. Bu sayede, besin takviyeleri veya fonksiyonel gidalarin besin
degeri ve etkinligi artirilabilir. Baz1 gida triinlerinde lezzet ve tatin zamanla salinimini kontrol
etmek i¢in mikroenkapsiilasyon kullanilabilir. Bu, {iriiniin tadin1 veya lezzetini zamanla
degistirerek tiiketici deneyimini 1iyilestirebilir. Gidalara eklenen baz1 katki maddeleri,
mikroenkapsiilasyon ile daha etkili bir sekilde dagitilabilir veya korunabilir. Bu, iiriin kalitesini
artirabilir ve kullanimin1 kolaylagtirabilir. Bunlara ek olarak kapsiilleme, orijinal maddenin
fiziksel 6zelliklerini degistirmek, daha kolay islenebilirliklerini saglamak, birbirleriyle reaksiyona
girecek karisim bilesenlerini ayirmaya yardimci olmak, aktif bir ajanin uygun konsantrasyonunu
ve uniform dagilimini saglamak i¢in de kullanilmaktadir (Wandrey ve ark., 2009). Bu ¢aligsmada,
farkli proteinler kullanilarak propolis oziitiinii mikroenkapsiilasyon teknigi ile kapsiilleyen,
karakterize eden ve bunlarin fiziksel, morfolojik ve termal stabilite 6zelliklerini analiz eden
caligmalar irdelenmistir.

GIDALARIN KAPSULLENMESI

Gida endiistrisinde kapsiilleme teknolojisi ¢esitli nedenlerle uygulanabilir. Kapsiilleme; biyoaktif
molekiillerin (antioksidanlar, mineraller, vitaminler, fitosteroller, lutein, yag asitleri, likopen) ve
canli hiicrelerin (probiyotikler vb.) gidalara entegre edilmesini iyilestirmek i¢in faydali bir aragtir.
Cogu durumda kapsiilleme, biyoaktif bilesenlerin tamamen sarildigi, kaplandig1 ve fiziksel bir
bariyerle korundugu bir teknolojiye isaret eder. Uretilen pargaciklar genellikle birkag nm'den
birkag mm'ye kadar c¢aplara sahiptir (Wandrey ve ark., 2009; Desai ve Park, 2005).
Mikroenkapsiilasyon teknikleri, farkli amaglara yonelik olarak ¢esitlilik gosterir. Kapstillenmis
bilesikler genellikle s1vi formda oldugundan, bir¢ok teknoloji kurutma iizerine kuruludur (Zuidam
ve Shimoni, 2009). Sprey Sogutma (Spray Cooling), Ekstriizyon ile Koaservasyon, Cekirdek-
Yapiskan Yontemi (Core-Shell Method), Kolloidal Yontemler, Sprey Kurutma (Spray Drying) ve
Koaservasyon (Basit ve Kompleks) yaygin olarak kullanilan bazi mikroenkapsiilasyon
tekniklerindendir. Sprey kurutma, baslangi¢ta sivi olan bir maddenin siirekli bir siire¢te mikro
taneciklerin katmanini olusturmak icin kat1 bir toza doniistiiriildiigii bir dehidrasyon islemidir. Bu
yontemde, aktif bilesenler ve kabuk malzemesi igeren sivi bir karisim, piiskiirtme tabancalari
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aracilifiyla yiiksek sicakliga sahip bir gaz ile piiskiirtiiliir. Genellikle kullanilan gaz hava veya
daha nadiren inert bir gaz olan azottur. Piiskiirtiiciiye beslenen ilk sivi ¢dzelti, emiilsiyon veya
stispansiyon olabilir (Gharsallaoui ve ark., 2007). Bu islem sirasinda, sivi hizla buharlasarak
kiiciik tanecikler halinde kat1 bir toza doniisiir. Sonug olarak, aktif bilesenler koruyucu bir kabuk
icinde kilitlenir ve daha sonra istenilen sekilde kullanilabilirler. Farkli 6zelliklere sahip maddeleri
kapstillemek i¢in birgok madde kullanilabilir. Ancak gida katki maddelerine yonelik diizenlemeler
oldukca katidir. Tlag kapsiilleme icin genis ¢apta kabul goren farkl bilesikler, gida endiistrisinde
kullanim i¢in onaylanmamuistir. Ciinkii bu maddelerin bircogu “genel olarak giivenli kabul edilen”
malzemeler olarak gida uygulamalari i¢in sertifikalandirilmamistir (Wandrey ve ark., 2009). Bir
kapsiilleme malzemesinin segiminde bakilmasi gereken en 6nemli kriterler; kapsiiliin nihai iiriine
saglamasi gereken fonksiyonellik, kaplama malzemesi i¢in potansiyel kisitlamalar, kapsiillerin
konsantrasyonu, salimim tiirii, stabilite gereksinimleri ve maliyet sinirlamalaridir. Kapsiillerin
koruyucu kabugunu tasarlamak i¢in kullanilan malzemeler, gida sinifinda biyobozunur olmali ve
i¢c faz ile cevresi arasinda bir bariyer olusturabilmelidir. Gida sektoriinde kapsiilleme i¢in
kullanilan malzemelerin ¢ogunlugu biyomolekiillerdir. Dogal olmanin yani sira, bu malzemeler,
aktif maddeyi cevresel kosullara kars1 maksimum koruma saglamali, ¢esitli kosullar altinda isleme
veya depolama sirasinda aktifleri kapsiil yapisinda tutmali, kapsiillenmis madde ile reaksiyona
girmemeli, yliksek konsantrasyonda iyi reolojik 6zelliklere sahip olmali ve kapsiilleme sirasinda
kolay calisabilir olmalidir (Wandrey ve ark., 2009). Gida uygulamalarinda kapsiilleme i¢in yaygin
olarak kullanilan malzemeler arasinda polisakkaritler, nisasta ve tiirevleri — amiloz, amilopektin,
dekstrinler, maltodekstrinler, polidekstroz, suruplar ve seliiloz ve tiirevleri yaygin olarak
kullanilir. Bitki 6zleri ve salgilari, galaktomannanlar, pektinler ve ¢6ziiniir soya polisakkaritleri
de kullanilmaktadir. Mikrobiyel ve hayvansal polisakkaritler; 6rnegin dekstran, kitin, kitosan,
ksantan ve gellan da kullanilir. Dogal ve modifiye edilmis polisakkaritlerin yani sira proteinler ve
lipidler de kapsiilleme i¢in uygundur. Gida uygulamalari i¢in uygun lipid malzemeler arasinda
yag asitleri, yag alkolleri, mumlar (karnauba mumu, kandelilla mumu), gliseritler ve fosfolipidler
bulunur (Wandrey ve ark., 2009).

KAPSULASYONDA  DUVAR  MALZEMESI  OLARAK  PROTEINLERIN
KULLANILMASI

Hayvan kaynakli triinlerden (peyniralti suyu proteini, jelatin, kazein) ve sebzelerden (soya
proteini, bezelye proteini, tahil proteini) ¢ikarilan proteinler, aktif maddelerin kapsiilleme
isleminde yaygin olarak kullanilir (Charve ve Reineccius, 2009). Proteinlerin biyouyumlulugu,
yani viicut tarafindan kolayca kabul edilmesi ve sindirilebilir olmasi, viicut i¢cin temel bir besin
maddesi olmas1 ve sagliga birgok faydasinin olmasi, farkli endiistrilerde kullanilan ¢ok yonlii bir
malzeme olmasi, kolayca modifiye edilebilir olmasi, dogal olarak bulunabilmesi ve islenmelerinin
genellikle daha kolay olmas1 avantajlari arasindadir (Jun-xia ve ark., 2011).

Gida uygulamalarinda, bitkisel proteinlerin hayvan kokenli proteinlere goére daha az alerjen
oldugu bilinmektedir. Bu nedenlerden dolayi, son yillarda, protein bakimindan zengin bitki
riinlerinin yeni uygulamalarinin gelistirilmesi giderek artmistir. Hayvan kaynakli iiriinlerin
giivenligi lizerine artan tiiketici endiseleri nedeniyle endiistride bitki proteinlerinin daha ¢ok
kullanilmasi egilimindedir (Nesterenko ve ark., 2012). Mikroenkapsiilasyonda duvar malzemesi
olarak kullanilan bitkisel proteinler arasinda baslica olarak soya protein izolati, bezelye protein
izolat1 ve tahil proteinleri bulunmaktadir. Soya protein izolati, mikroenkapsiilasyon i¢in uygun
¢oziinlirliik, su ve yag emilimi, emiilsiyon stabilizasyonu, jellesme, koplirme, iyi film olusturma
ve organoleptik 6zellikler gibi fonksiyonel 6zelliklere sahiptir. Bezelye proteininin globiilinleri,
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mikroenkapsiilasyon sistemlerine basarili bir sekilde dahil edilmesi icin gerekli olan tiim
fonksiyonel ozelliklere sahiptir. Tahil (yulaf, bugday, arpa ve musir) proteinleri beslenme
acisindan daha avantajlidir ve bu nedenle daha fazla aragtirilmali ve tizerine ¢aligilmalidir. Piring
ve aycicegi gibi diger bazi bitki proteinleri, ilging fonksiyonel 6zelliklere sahip potansiyel
matrisler olarak arastirilabilir (Zainal ve ark., 2021).

YAPILAN CALISMALAR

Yapilan bir calismada, propolis ekstresinin peyniralti protein nanopargaciklarinda kapsiilleme
islemi incelenmistir. Asidik pH degerine sahip orneklerin, alkalin pH degerlerine sahip
orneklerden ¢ok daha iyi antioksidan aktivite ve kapsiilleme verimliligi elde ettigi kesfedilmistir.
Ote yandan, verim ile yiiklenen propolis konsantrasyonu arasinda bir korelasyon bulunamamistir
(Shakoury ve ark., 2022). Jansen-Alves ve ark. (2018) kapsiilleme verimliliginin duvar
materyaline gore degisiklik gosterdigini bildirmistir. Piring ve bezelye proteinlerinin, diger
proteinlere gére dnemli 6l¢iide daha yliksek verimlilik gosterdigi belirlenmistir. Piring proteini,
yiiksek oranda su i¢inde ¢ozlinmeyen glutelinin icermektedir ve ayn1 zamanda yaklasik %7,0
karbonhidrat igermektedir. Bunun da kapsiilleme siirecini olumlu etkiledigi bildirilmistir. Ek
olarak, protein ¢ozeltilerinin piiskiirtme kurutucudan 6nce filtrasyona tabi tutulmasinin verimliligi
artirdig1 ortaya ¢ikmistir. Bir makalede sunulan sonuglara goére, propolis ekstresini kompleks
koaservasyon yontemiyle soya protein izolat1 ve pektin ile kapsiilleyebilecegimizi ve boylece
alkol icermeyen, kontrollii kosullar altinda gidalar1 kapsiilleyebilecegimizi gostermistir. Ayirca
bu islem, serbest propolis icinde bulunan fenolik ve flavonoid bilesiklerini korudugunu
gostermistir. Kapsiilleme isleminin malzemenin antioksidan aktivitesini ve S. aureus'a karsi
inhibe edici aktivitesini korumustur (Nori ve ark., 2011). Baysan ve ark. (2019), iirtinlerin nem
icerigi ve su aktivitesi, giris hava sicakliginin artmasiyla artarken ¢ikig hava sicakliginin
azalmasiyla azaldigi; bunun da kapsiilleme verimliligini %99.73” e kadar artirdigini bildirmistir.
Yapilan bir ¢caligmada kapsiilleme tekniklerinden dondurarak kurutmanin piiskiirtme kurutmaya
gore daha etkili oldugu belirtilmistir. Ayrica kapsiillenmis propolis tozlarinin omega-3 yag asidi
agisindan zengin yagin raf omriinii uzatmada etkili oldugu bildirilmistir (Sturm ve ark., 2019).
Uretilen mikroenkapsiile propolisler iizerinde yapilan kontrollii salinim ¢alismalarinda, propolisin
biyoaktif bilesenlerinin kalin bagirsagin iist kismina kadar ulasabilecegi ortaya konmustur
(Keskin ve ark., 2019).

SONUC

Yapilan ¢alismalar ile, propolis ekstraktlarinin protein duvar malzemesi ile kapsiillenmesinin
fenolik bilesiklerin gastrointestinal kosullarda salim profilini gelistirdigi, depolama kosullarini
tyilestirdigi, propolisin antioksidan aktivitesini korudugu, termal stabiliteyi arttirdigini ortaya
konmustur. Ayrica proteinlerin kullanildigi kapsiillasyon ile kapsiilleme verimliligi yiiksek,
antioksidan aktiviteye sahip, karakteristik format ve fiziksel ozelliklere sahip mikropartikiiller
tretilmektedir. Bununla birlikte kapsiilleme verimliliginin duvar materyaline kullanilan protein
cesidine gore degisiklik gosterdigi anlasilmaktadir. Tiim bu ¢ikarimlarin yaninda propolislerin
cesitli proteinler ile kapsiilasyonuna dair daha fazla ¢alisma yapilmasi gerekmektedir.
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Abstract

The liver has numerous functions in the body. These functions include storing glycogen,
synthesizing plasma and proteins, detoxification, and production of hormones and enzymes
among many metabolic activities. Enzymes are synthesized, concentrated, and stored in
hepatocytes in the liver tissue. In case of tissue damage or metabolic disorders, these enzymes are
released into the blood. Among these, enzymes such as alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP), gamma-glutamyl transferase (GGT), and
creatine kinase (CK) are prominent. These enzymes are considered important parameters in
evaluating liver health and diagnosing liver disorders. ALT is a crucial enzyme involved in amino
acid metabolism, and elevated levels indicate liver damage. The role of ALT extends beyond the
liver, affecting metabolic processes in muscles, brain, and other tissues. AST, on the other hand,
is a vital enzyme found in various tissues of the body, particularly in high concentrations in the
liver, heart, skeletal muscle, kidneys, brain, and red blood cells, playing a role in amino acid
metabolism. ALP enzyme plays a significant role in catalyzing the hydrolysis of phosphate groups
from various molecules, including nucleotides, proteins, and alkaloids, under alkaline conditions.
It is associated with the cell membrane of hepatocytes lining the bile ducts. GGT contributes to
antioxidant processes by participating in the extracellular catabolism of glutathione (GSH) during
the detoxification process in the liver. CK is a critical enzyme involved in cellular energy
metabolism in tissues with high energy demands, such as the brain, heart, and skeletal muscles,
serving as a valuable indicator of muscle health and damage. The purpose of this compilation is
to present information on factors influencing the secretion of liver enzymes, specifically focusing
on the metabolic effects of enzymes influenced by nutrition. Understanding the relationship
between liver enzymes and nutrition is crucial for developing new nutritional strategies and
effective therapeutic approaches.

Keywords: Liver enzymes, Liver injury, Mechanism of action, Nutrition

INTRODUCTION

Liver enzymes are fundamental biomarkers reflecting liver health and disease progression.
Various liver enzymes such as alanine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), gamma-glutamyl transferase (GGT), and creatine kinase (CK) play
a significant role in assessing liver health and disease pathogenesis. Enzyme levels are routinely
measured in clinical practice to monitor liver health. Abnormal liver enzyme levels have been
associated with various factors such as strenuous exercise, fatty liver disease, and hepatotoxicity
caused by furan-like substances. Research has shown that genetic diversity can affect plasma
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levels of liver enzymes, highlighting the importance of genetic factors in determining enzyme
levels (Beek et al., 2013). Therefore, understanding the specific roles and variations of liver
enzymes in different genetic, environmental conditions, and interventions is crucial for effective
patient management and treatment strategies.

ALANINE AMINOTRANSFERASE (ALT)

Alanine aminotransferase (ALT) is an enzyme primarily found in the liver, and to a lesser extent
in the kidneys, heart, and muscles. ALT plays a crucial role in the metabolism of amino acids,
particularly in the conversion of alanine and a-ketoglutarate to pyruvate and glutamate (Phipps et
al., 2019). This enzymatic reaction is essential for glucose production during fasting or energy
demand periods. ALT is commonly measured in blood tests to assess liver function as elevated
levels of ALT in the bloodstream may indicate liver damage or disease. Various factors such as
hepatitis, fatty liver disease, medications, and obesity can influence ALT levels. However, it is
important to note that elevated ALT levels alone do not diagnose a specific liver condition but are
used in conjunction with other tests and clinical findings to evaluate liver health. Increases in ALT
activity in the blood typically indicate tissue damage and leakage of the enzyme from damaged
cells (Inagaki et al., 2012). Research has shown that nutritional factors such as certain foods and
compounds can affect ALT levels and liver health in animals. Botezelli et al. (2012) demonstrated
that a diet rich in fructose led to decreased aerobic capacity, liver damage, and increased
triglyceride concentrations in rats, highlighting how dietary carbohydrates like fructose can
influence liver health and ALT levels in animals. Furthermore, a study on rats fed a high-protein
diet after fasting showed acute hepatocellular damage reflected in high serum ALT levels (Oarada
etal., 2011). Changes in ALT levels can indicate liver damage, toxicity, or response to treatments,
making it a valuable marker in veterinary and biomedical research.

ASPARTATE AMINOTRANSFERASE (AST)

Aspartate aminotransferase (AST) is an enzyme found primarily in the liver, heart and other
tissues and plays an important role in amino acid metabolism. High levels of AST in the blood are
indicative of liver damage or disease. AST, together with ALT, is commonly used to assess liver
function and hepatocellular damage caused by chemical toxicity or infection. The De Ritis ratio,
also known as the AST/ALT ratio, is an important biomarker used in various medical contexts to
assess prognosis and outcomes in different diseases. First described by Fernando De Ritis in 1957,
this ratio is calculated as AST activity divided by ALT activity (Canat et al., 2018). De Ritis ratio
serves as a valuable indicator in assessing liver function, predicting disease outcomes and
monitoring the effect of treatments on enzyme activities (Duman et al., 2023). Changes in AST
activity have been observed in land snails in response to exposure to substances such as
theophylline and furosemide (Khidr et al., 2011). However, it was reported that AST and other
liver enzyme levels of resveratrol and curcumin extracts added to broiler diets at different ratios
were similar (Giimiis and Ozbilgin, 2022). On the other hand, AST activity was evaluated in
different experimental settings. For example, rats exposed to garbage leachate showed an increase
in AST and ALT activity, indicating changes in liver enzymes (Arojojoye et al., 2022). Monitoring
AST levels along with other liver enzymes is essential in the diagnosis and management of various
liver disorders. Extensive research has provided valuable insights into liver health, disease
progression and associated outcomes through the study of AST levels and AST/ALT ratio.

ALKALINE PHOSPHATASE (ALP)
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ALP is an enzyme primarily present in the liver, bones, kidneys, and digestive tract. It is a
metalloenzyme that contains zinc and magnesium atoms essential for its catalytic function (Altaf
et al., 2022). Additionally, ALP is a non-specific hydrolase enzyme found in various mammalian
tissues (Tan et al., 2017), playing a crucial role in protein breakdown within the body. ALP levels
can be assessed through a blood test and are commonly utilized as an indicator of liver or bone-
related conditions. Due to its stability, simple assay process, and cost-effectiveness, ALP has been
widely used as a model enzyme in biochemistry labs and is considered ideal for teaching enzyme
kinetics. There are four ALP isoenzymes, including tissue-specific variants like placental ALP,
intestinal ALP, and germ cell ALP, as well as a non-tissue-specific form abundant in liver,
skeletal, and Kidney tissues (Zaher et al., 2020). The enzyme activities of ALP in animals have
been extensively researched in various contexts. For instance, studies have shown that the specific
activity of ALP in animals with tibial dyschondroplasia (TD) is comparable to that of healthy
animals (Imik et al., 2012). Furthermore, ALP activity in duodenal epithelial cells was notably
higher in germfree mice compared to those with normal microflora (Yolton and Savage, 1976).
This indicates that gut microbiota may play a role in regulating ALP activity in animals. A study
on the impact of oral vitamin E and/or selenium (Se) supplementation on ALP activity in rats
given high doses of prednisolone suggested that vitamin E could prevent decreases in ALP
activity, while Se could prevent increases. The study also examined how nutritional supplements
could affect ALP levels (Erisir et al., 2010). Additionally, it was found that dietary fish oil
supplementation influenced membrane fluidity and ALP activity in the small intestine of rats
(Stenson et al., 1989). These results highlight the complex nature of ALP regulation in animals.
Research on ALP enzyme activities in animals has explored various factors such as gut microbiota,
regulatory elements, dietary interventions, and pathological conditions. These investigations offer
valuable insights into the intricate regulation and impacts of ALP on animal physiology and
health.

GAMMA-GLUTAMYL TRANSFERASE (GGT)

Gamma-glutamyl transferase (GGT), also known as gamma-glutamyl transpeptidase, is another
enzyme found in various tissues, especially in high concentrations in the liver. Like ALP, GGT is
often measured through blood tests and is known as a sensitive indicator of liver function. Studies
have shown that elevated GGT levels are associated with conditions such as metabolic syndrome,
diabetes, and cardiovascular diseases (Schneider et al., 2013). Research has also investigated the
role of GGT in specific animal models and conditions. For instance, in a study examining the
effects of chestnut hydrolysable tannin (HT) extract added to lambs' diet, it was reported that GGT
activity increased without causing toxic effects or negatively impacting lamb performance (Frutos
et al., 2004). Furthermore, GGT has been studied in calves in the context of passive immune
transfer, with GGT levels being evaluated in relation to diarrhea and passive immune transfer
(Filho et al., 2016). Additionally, in sheep, the effects of dietary supplements on liver enzymes,
including GGT, were compared, demonstrating the potential impact of nutrition on GGT levels in
animals (Kale and Durmus, 2020). Research on GGT enzyme activity in animals covers various
species and health conditions, highlighting its importance as a biomarker and its participation in
physiological processes. The multiple functions of GGT in glutathione metabolism,
cardiovascular health, and kidney functions underscore its significance in both plant and animal
biology.

CREATINE KINASE (CK)
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Creatine kinase (CK) is an important enzyme that plays a role in cellular energy metabolism,
especially in tissues with high and variable energy demands. Facilitating the reversible transfer of
a phosphate group between ATP and creatine, it leads to the production of phosphocreatine and
ADP (Wyss & Kaddurah-Daouk, 2000). This enzyme is essential for maintaining ATP levels and
is widely used in clinical practice as an indicator of muscle damage. When muscle cells are
damaged, CK is released into the bloodstream, causing an increase in CK levels. CK exists in
various forms (CK-BB, CK-MB, and CK-MM) and isoenzymes, each with different functions and
distributions in different tissues (Crook et al., 1994). The diversity of CK subunits is associated
with numerous closely related genes encoding these subunits. Understanding the different
localizations of CK isoenzymes in various tissues such as the brain is crucial for understanding
their role in energy metabolism and adaptation to different energy requirements (Hemmer &
Wallimann, 1993). Beyond energy metabolism, CK enzyme plays a role in various physiological
processes. Changes in CK activity in plasma have been suggested to influence the risk of bleeding.
Studies in animals have shown that CK is predominantly found in skeletal muscle and catalyzes
the conversion of myocyte creatine phosphate to adenosine triphosphate (ATP) therein (Sahagian
et al., 2023). Variations in plasma CK activity in sheep breeds exposed to pre-slaughter stress,
depending on stress levels and seasons, demonstrate sensitivity to stress factors (Chulayo &
Muchenje, 2013). CK is a versatile enzyme critical in energy metabolism, muscle function, and
various physiological processes. Understanding the different isoforms and functions of CK is
crucial for understanding its effects on health and disease.

CONCLUSION

Understanding the relationship between liver enzymes and well-being is crucial for developing
effective strategies to improve health outcomes and enhance quality of life. Healthcare
professionals can assess liver health by monitoring liver enzymes and their changes over time,
track the progression of liver diseases, and tailor interventions to promote overall well-being.
Liver enzymes play a critical role in evaluating liver function, metabolic health, and general well-
being.
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Abstract

Natural compounds are a wide variety of compounds that have plant origin. By studying the
sources related to natural compounds, we observed promising results of the effect of these
compounds in the prevention and treatment of a wide range of diseases, especially cancer. These
compounds improve inflammation and prevent this disease through the effect on transcription
factors.

Keywords: natural compounds, medicinal plants, cancer, transcription factors

INTRODUCTION

Natural compounds are plant products that have complex chemical structures that have therapeutic
properties. These compounds have become one of the most important sources for the development
of new lead compounds. Natural compounds will be continuously used to meet the research needs
for the production of effective drugs in the field of medicine and will play an important role in the
production of drugs for the treatment of human diseases, especially acute diseases (1-5).

Today, the use of medicinal plants is increasing in the world. Most consumers believe that herbs
are of "natural” origin and therefore more effective for treating disease. Traditional medicine is
based on natural compounds and is of great importance. Natural products that have evolved over
the years are diverse in chemical structure, leading to different biological activities and medicinal
properties. Natural products have multidimensional chemical structures. In the meantime, the use
of natural products as modifiers of biological performance has also attracted much attention.
Today, the use of plants as medicine and nutrients derived from them is rapidly increasing
worldwide, and recently, a large population of people have turned to these products for the
treatment of some health challenges in various national health care centers (6). -11). .

The natural compounds of plants are also called secondary medicinal metabolites. Secondary
metabolites are complex for several reasons, as they are useful in the literature as drug candidates
and/or antioxidants due to the diversity of their chemical structures and effects. There are few
examples of the chemical diversity of plant metabolites, so they are compounds that are not
industrial. The use of plant metabolites began in 2600 BC, and in the following 4000 years,
secondary metabolites of plant origin were mainly used for traditional treatments as well as dietary
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compounds.18 The use of natural plant compounds in clinical studies throughout The world is
growing. In addition to the above explanations, the use of natural compounds for other diseases
related to chronic inflammation, such as arteriosclerosis and ischemia, has been useful and
effective, and many clinical researches have been conducted in this regard (12-23).

MATERIAL AND METHOD
We reviewed the number of 20 articles and selected studies related to natural compounds from
among the articles, and we provide a review of related sources.

RESULTS AND DISCUSSION

Studies show that about 7-45% of women use or are interested in learning traditional herbal
medicine during pregnancy. Nurse midwives who work in private practice use herbs to improve
the delivery process more than those who work in hospitals. However, they were used in all
settings. Seventy-eight percent of CNMs directly prescribed herbal remedies for induction of
labor, while 70% provided them indirectly to clients. Only 22% included them in their written
practice protocols. Seventy-five percent of CNMs who used herbal remedies to induce labor used
them first or instead of pitocin. A high percentage of nursing education courses included training
on the use of herbal preparations to induce labor in formal educational programs and 92% included
informal discussions on the use of traditional herbal medicine (24-28).

The leaves and roots of plants are usually used in medicinal treatments. For many years, medicinal
plant leaves have been used as a food supplement during pregnancy in many European countries.
Recently, in the United States, in folk medicine and the Southwest, the focus of studies is on the
basis of traditional herbal fever. Some research reports the use of raspberries during pregnancy
and childbirth. Raspberries and tea leaves are also used during pregnancy and childbirth. There
are several studies on raspberry leaves. Three of these animal studies, one as an experiment, were
performed on basal trimester uteri after resection. In a practical study, the results showed that
raspberry leaves had positive effects in relaxing the uterine muscle of some animals such as cats.
It was also mentioned that if the muscles are in the relaxation phase, contraction will occur in
medicinal plants. Some other elements were isolated from raspberry leaves, some of which
improved uterine contractions and uterine function, while others started to relax the uterus (29-
32).

J. regia is a medicinal source and a valuable source of various types of chemical compounds. It
plays an important role in Ayurveda and homeopathic medical system. It contains biologically
active compounds such as polyphenols, flavonoids, steroids, phospholipids, triterpenes, kinins,
fatty acids, tannins such as gallic acid and ellagic acid, which have been reported in various
sources. Ellagic acid is responsible for anticancer and immune properties. The active ingredient
of J. regia is juglone (quinone). The bark of J. regia contains many polyphenolic compounds that
are responsible for antioxidant and antibacterial activities. J. regia leaves are rich in alkaloids,
saponins, flavonoids, which show antidiabetic effect. Walnut oil contains omega 3 and omega 6
unsaturated fatty acids, mono, di, triacylglycerol, free fatty acids, oleic and linoleic acids, which
are useful in preventing and treating heart diseases, reducing cholesterol and blood sugar. The
green peel contains juglone and polyphenol, which is used in textile dyeing industries. J. regia
plant contains monoterpenes, sesquiterpenes, juglone, sterols, tocopherols, proteins, dietary fibers,
melatonin and folate (27-32).

Several studies have shown the antioxidant potential of walnut products, especially fruits, leaves,
and alcohols produced from green fruits. In a living biological system, oxidative stress is caused
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by an imbalance between the production of reactive oxygen species (ROS) and the antioxidant
defense systems of some major cellular components, including lipids, proteins, and DNA.
Excessive production of ROS or reduced antioxidant defenses may cause several chronic diseases.
Walnuts are associated with antioxidant properties that are useful in the treatment of chronic
diabetic patients. Some studies have shown that the fruit of the walnut tree contains vitamin C and
polyphenols with antioxidant effects. According to recent research, the leaves of walnut trees
contain natural compounds that have many antioxidant effects. The presence of antioxidant
compounds in walnuts may lead to the collection of free radicals and their inactivation. As a result,
it protects the cell membrane and various compounds of living organisms against harmful effects.
Additionally, choices with moderate antioxidant activity may provide a significant marketing
advantage due to consumer preference for antioxidant-rich products (26-33).

RESULTS

The results of the studies show that the natural compounds of plants are involved in the recovery
and prevention of a wide range of diseases. We investigated many molecular pathways and the
results showed that natural compounds stimulate the cancer suppressor genes by influencing the
transcription factors, causing the disease to start and improve.
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Abstract

Although grape fruit cultivation, which can be considered new in our country, has gained
importance especially in recent years, it is possible to encounter wild forms of many of them in
different regions of our country. Pollination in grape fruits, a perennial and flowering plant, takes
place with the help of the wind to form seeds that can live, that is, develop and turn into a new
organism, while in subsequent years it is known that this is done by insects, especially bees, which
are known as one of the rare creatures that do not harm plants in any way, although they feed on
flowers. The phenomenon of transport of pollen produced in male flowers of flowering plants
through these intermediaries to the female apex of the flower of the same flower or of a different
individual of the same individual or species is defined as pollination. It is important to identify the
insect species that visit grape fruit species in our country and to know the bee species that offer
potential in terms of deculturation from them.

Keywords: Grape fruits, pollination, efflorescence, bee

INTRODUCTION

The history of berries dates back to ancient times in human history; according to the first written
information, strawberries were discovered in the 1300s and raspberries in the 19th century. It is
known that blackberries began to be recognized in the late 1800s, currants and gooseberries in the
late 1700s, blueberries in the early 1900s, and cranberries in the 1600s, according to literature
results. Cultivation of berries has gained importance in our country in recent years (Agaoglu and
Gergekcioglu, 2013), and wild forms of many of them can be found in different regions of our
country. When it comes to berry fruits other than grapes, they are mostly strawberries (Fragaria),
raspberries and blackberries (Rubus), mulberries (Morus), currants and gooseberries (Ribes),
cranberry (Viburnum), blueberries (Vaccinium), rose hips (Rosa). It is known that there are genera
such as) and their related species (Agaoglu and Gergekcioglu, 2013). Grapes, which are
botanically semi-shrub or bush-like plants, are plants with soft flesh, small, juicy and edible fruits.
The flowers of berries, which are among a simple berry group, generally develop from ovarian
tissues and gain an edible structure by fleshing and watering the fruit wall or pericarp (Agaoglu
and Gergekcioglu, 2013). Berries grown for multi-purpose purposes are the most well-known
plants in home gardens and are also grown as subplants of other fruit trees. It is also possible to
come across wild grape-like fruits, which are generally used as hedge plants on forest and field
edges (Karaoglan, 2017). Human beings and many animal species consume small-fruited plants
in nature for nutrition. These plants, which have small fruits, began to be cultivated in temperate
climate zones and were produced and offered for human consumption (Agaoglu and
Gergekcioglu, 2013). The importance of berries is increasing day by day due to their importance
in human nutrition and the organic acids, mineral substances and especially vitamins they contain.
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Grape-like fruits, also known as colorful fruits, visually attract children's attention and are
preferred.

Berries, which produce regular crops every year and are easy to care for, are a complementary
plant of agricultural enterprises and are preferred in garden arrangements, especially due to their
vegetative structure and beauty during the flowering and fruit periods. Pollination, which is vital
for the sustainability of ecosystems and human societies, is important for plant production (UNEP,
2010). Due to the showy and attractive flower structures of berries, more studies need to be done
on their morphological structures and pollination conditions.

FLOWER AND POLLINATION

In the plant world, in order for plant species to continue their generation, pollination, which is
known as a very important first step, must occur in order to produce fruits and seeds that can
develop and turn into a new organism.

The process of transporting the pollen produced in the male flowers of flowering plants to the
pistil of the flower of the same flower or the same individual or a different individual of the
species, thanks to living things called pollinators, is called pollination or pollination (Beram et al.,
2022). In case of pollination, the pollen in the male organs of the flower will adhere to the pistil
stigma and descend through the pistil tube to the ovary, thus achieving fertilization, which is the
beginning of the fruit and seed formation processes (Bagriagik, 2017).

In grape fruit species, there are differences between species and varieties in terms of pollination,
depending on the morphological and physiological structure of the flowers; some species and
varieties are self-pollinated, while others require foreign pollination. Although self-pollination
occurs with a flower's own pollen, in foreign pollination, self-pollination occurs with the help of
pollen brought from other varieties of the same species. In many berry species of different species,
flower and fruit drop occurs when pollination and fertilization do not occur. On the other hand,
deformities are also observed in fruits due to insufficient fertilization in flowers (Oz¢agiran, 2002;
Free, 1993).

While pollination in grape fruit species occurs with the help of wind, in later years it was
determined that this was done by insects, especially bees, which are known as one of the rare
creatures that do not harm plants in any way, although they feed on flowers (Free, 1964). Wind,
known as the main pollinator of flowers, is not sufficient for pollination in many plant species
because it cannot provide homogeneous pollination and cannot carry heavy pollen. In addition to
the climate factor in the cultivation of berries, fruit species that are pollinated by insects that help
pollination, which is the first condition of fertilization for ensuring the continuity of the species
and fruit formation, are called entomophilous plants, and plants pollinated by insects are called
entomophilia. In these species, the petals of the flowers are large and of various colors, fragrant,
showy, and in most of them, there are glands that produce nectar between the male organs and the
petals. For this reason, it is known that honey bee colonies make significant contributions to
increasing productivity in grape orchards and that when used effectively, the productivity of
existing gardens will increase. For this reason, honeybees have been preferred as primary
pollinators because they have large colonies and can be easily transported and managed. This
shows that these tiny creatures, perhaps without even realizing it, are as important as fertilizer and
water in agricultural activities (McGregor, 1971). It was noted in the late 1800s that pollination of
the flowers of berries was done by insects, especially honeybees, and its importance in pollination
was understood in the early 1900s and it was determined that fruit yield increased when beehives
were placed in orchards (Auchter, 1924; Menke, 1950).
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When the research findings of previous studies on pollination in berries were examined, Kuvanci
and his colleagues conducted a study on the pollination situation between kiwi and honey bees in
Ordu province in 2013, and found that honey bees made an average of 5.63 visits to 5 flowers
within the 12-day flowering period of the plant. (Kuvanci et al., 2013). Testolin et al. (1991)
examined the effects of bees and wind on kiwi pollination and determined that the effect of wind
on fruit setting was 68%, and in open areas where bees were present, this effect was 98%.
Howpage et al. (2001), in their research on the effect of honey bees on the pollination and fruit
quality of the kiwi plant under Australian conditions, concluded that 91% of the flowers were
pollinated and turned into fruits in the area with bees, and this rate was 24% in the area closed to
bee access. In a study conducted on strawberry varieties in 2012, it was determined that the yield
values obtained throughout the season varied between 887 g/plant and 1156 g/plant, and that the
Camarosa variety produced more malformed fruits and was more sensitive to early planting (Ariza
et al, 2012). In 2014, Klatt et al. examined the effect of bee activity on yield and fruit quality and
found that as a result of bee pollination in strawberries, fruit quality, size and market value
improved compared to wind or self-pollination, redness increased, sugar/acid ratio decreased,
fruits were harder and shelf life was reduced. They determined that it increased. In their 2017
compilation regarding the purposes of using pollinators in strawberry cultivation, Saridas and
Karg: stated that bees affect fruit size by increasing the level of pollination and fertilization in
strawberry flowers, and this reflects positively on the total yield (Saridas and Kargi, 2017).
According to the results obtained by Kargi et al. in their study on the effects of boron and honey
bee applications on pollination success in some strawberry varieties in 2023, they determined that
pollination success is related to bee activity, but can be increased with different B applications
depending on the variety, and that the effect of climatic factors on pollination success is
insignificant. It has been determined that bees affect fruit sizes by increasing the amount of
pollination and fertilization in strawberry flowers, and the total yield amount also increases
(Paydas et al., 1998; Saridas et al., 2021; Kamper et al., 2022). In another study, they stated that
bees had a 45% pollination effect in organically grown strawberries, and this rate was 17% in
conventional agriculture (Andersson et al., 2012).

CONCLUSION

As a result of pollinators' contribution to pollination in berries, market values will also increase
with the increase in yield and quality due to the increase in the number of seeds in the fruits. For
this reason, our country has a very high potential in terms of plant production and beekeeping. It
Is important that pollinators are seen as an indispensable element of agriculture in our country and
used successfully in pollination, in addition to other agricultural techniques, as in developed
countries in agriculture. Therefore, it will increase the quality and quantity of plant production,
ensure that beekeepers are stronger, and encourage the beekeeping profession, thus encouraging
agricultural engineers and some other faculty graduates to turn to this profession.
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Ozet

Tiiketicilerin son yillarda hizla benimsedigi "E-ticaret" veya "elektronik ticaret" sistemleri, is
temposunun yogunlugu ve aligveris alisgkanliklarinin degismesiyle birlikte yaygimlasmistir. Bu
sistemler, ticaretin elektronik ortamlarda gerceklesmesini saglayarak, fiziksel magazalara
gitmeden ¢esitli online platformlar iizerinden iiriinleri satin alma ve satma siirecini kolaylastirir.
Internet iizerindeki web siteleri, mobil uygulamalar, sosyal medya platformlar1 ve diger dijital
araglar, e-ticaretin temelini olusturur ve tiiketicilere genis bir iirlin yelpazesi sunar. Findik yillara
gore degismekle birlikte yillik yaklasik 2.5 milyar dolarlik ihracat miktari ile Tiirkiye’nin yillardir
en onemli tarimsal ihrag tirlinii konumundadir. Bu ¢alismanin ana amaci, Tiirkiye'nin en 6nemli
tarimsal ihracat {irlinii olan findik ve bilesiminde findigin kullanildig: triinlerin e-ticaret
platformlar1 iizerinden pazarlanmasinin avantajlarini ve dezavantajlarini incelemektedir. E-
ticaretin sundugu genel avantajlar arasinda cesitli iirlinlerin ¢evrimici olarak satilabilmesi, yerel
ve uluslararasi pazarlara daha kolay ulasim, tiretici ile tiiketici arasinda dogrudan iletisim imkani,
0zel kampanyalar ve indirimler, giivenli 6deme sistemleri, Uriinlerin etkin bir sekilde tanitimi,
hizli teslimat ve esnek iade politikalar1 yer almaktadir. Ancak, e-ticaretin dezavantajlar1 da g6z
ard1 edilmemelidir. Nakliye sorunlari, tiriin kalitesi ve raf omrii, iade politikalar1 ve yonetimi,
depolama ve stok yonetimi, rekabet, teknoloji sorunlari, pazarlama zorluklar1 ve giivenlik
endiseleri gibi konular, e-ticaretin zorluklar1 arasindadir ve 6nemlidir. Bu ¢alisma ayni zamanda
Tiirkiye'de e-ticaretin genel gelisimini ve findik sektoriindeki e-ticaretin potansiyelini de ele
almaktadir. Basarili bir findik ve findik {riinleri e-ticaret stratejisi i¢in kaliteli iiriin sunumu,
giivenilirlik, etkili pazarlama yontemleri ve miisteri iligkileri yonetimi gibi faktorlerin kritik
oneme sahip oldugu agik¢a goriilmektedir. Dolayisiyla, findik ve findik triinlerinin e-ticaret
uygulamalariyla satis ve pazarlama konusunda biiyiik bir potansiyel oldugu agik¢a goériilmektedir.

Anahtar kelimeler: E- ticaret, pazarlama, findik, findikli Girtinler

EVALUATION OF E-COMMERCE AND MARKETING APPLICATIONS IN
HAZELNUTS AND HAZELNUT PRODUCTS

Abstract

"E-commerce” or "electronic commerce” systems, which consumers have rapidly adopted in
recent years, have become widespread with the intensity of business tempo and changing shopping
habits. These systems enable trade to take place electronically, facilitating the process of buying
and selling products through various online platforms without going to physical stores. Websites,
mobile applications, social media platforms and other digital tools on the Internet form the basis
of e-commerce and offer consumers a wide range of products. Although hazelnuts vary from year
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to year, they have been Turkey's most important agricultural export product for years, with an
annual export amount of approximately 2.5 billion dollars. The main purpose of this study is to
examine the advantages and disadvantages of marketing hazelnuts, Turkey's most important
agricultural export product, and products containing hazelnuts through e-commerce platforms.
General advantages offered by e-commerce include the ability to sell various products online,
easier access to local and international markets, direct communication between the manufacturer
and the consumer, special campaigns and discounts, secure payment systems, effective promotion
of products, fast delivery and flexible return policies. is located. However, the disadvantages of e-
commerce should not be ignored. Issues such as shipping problems, product quality and shelf life,
return policies and management, storage and inventory management, competition, technology
problems, marketing difficulties and security concerns are among the challenges of e-commerce
and are important. This study also discusses the general development of e-commerce in Turkey
and the potential of e-commerce in the hazelnut sector. It is clear that factors such as quality
product presentation, reliability, effective marketing methods and customer relationship
management are critical for a successful hazelnut and hazelnut products e-commerce strategy.
Therefore, it is clearly seen that there is a great potential in sales and marketing of hazelnuts and
hazelnut products through e-commerce applications.

Keywords: E-commerce, marketing, hazelnuts, hazelnut products

GIRIS

Gilinlimiiz hizla degisen yasam kosullarinda, tiiketiciler aligveris i¢in sinirli zaman ayirabilmekte
ve Ozellikle mobil iletisimdeki hizli gelismeler nedeniyle elektronik ticaret (e-ticaret)
uygulamalarina daha fazla yonelmektedirler. Ayrica, e-ticaretin yayginlagsmasinda etkili olan
diger faktorler arasinda, ¢ok sayida alternatifin bulunmasi ve fiyat karsilastirmasinin kolaylig: gibi
avantajlar yer aliyor. E-ticaret siteleri ve mobil uygulamalar aracilifiyla gerceklestirilen
pazarlama faaliyetleri, findik ve findik {irtinleri gibi iirlinlerin satisinda da 6nemli bir alan
olusturmaktadir. Bu caligsma, iilkemizin en énemli tarimsal ihracat iiriinii olan findik ve findik
iriinlerinin e-ticaret platformlar1 ve mobil uygulamalar araciligiyla pazarlanmasinin avantajlarini,
dezavantajlarin1 ve firsatlarini ele almaktadir.

ELEKTRONIK TICARET

Cagimizda isletmeler, bilgi ve iletisim teknolojilerindeki ilerlemelerle birlikte cografi sinirlarin
Oonemini yitirdigi, miisterilerin kiiresel diizeyde degerlendirildigi, iiretimden tiiketime kadar olan
siireclerin diinya genelinde planlandig1 ve piyasa diizenlemelerinin uluslararast kuruluslar
tarafindan denetlendigi bir is diinyasinda faaliyet gostermek zorundadir. Kiiresel rekabet ortami,
isletmelerin miisterilere haftanin her giinii ve her saati hizmet sunmalarmi gerektirir; bu da
elektronik ticaret ve internet araciligiyla miimkiin olmaktadir (Hamamcioglu, 2018). Bu degisen
kosullara uyum saglamak, isletmelerin basarili olabilmesi ve siirdiiriilebilir rekabet avantaj1 elde
edebilmesi i¢in teknolojiyle entegre ¢aligma yetenegine sahip olmasini gerektirmektedir.
“Elektronik ticaret”, dar anlamda, islemleri internet veya genel web tabanli sistemler iizerinden
gerceklestiren ticari faaliyetler olarak tanimlanmaktadir. Genis anlamda ise, internet ticaretinin
yani sira 0zel elektronik aligveris sistemleri ile yapilan ticari islemleri de kapsamaktadir (Elibol
ve Kesici, 2004). E-ticaret sadece mal ve hizmetlerin internet, e-posta, televizyon, telefon ve faks
gibi araglar araciligiyla alim satimi ile sinirli degildir; ayn1 zamanda bu araglar vasitasiyla bazi
mal ve hizmetlerin iiretimi, dagitimi, depolanmasi ve reklami da gergeklestirilmektedir. Bagka bir
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deyisle, e-ticaret, dijital tiriinler (yazi, ses, goriintii) ile egitim, muhasebe, finans gibi dijital
hizmetlerin internet, telefon ve televizyon gibi iletisim araglar1 iizerinden aligverisinin
yapilmasidir (Organ ve Cavdar, 2012).

Elektronik ortamda, agik ve kapali aglar tizerinden gergeklestirilen her tiirlii mal ve hizmet ticareti,
dijital bigime ¢evrilmis yazili metinler, ses ve video goriintiilerinin islenmesi ve iletilmesini
icermektedir. Buna, {iriin tasarimi, liretim, dogrudan tiiketiciye pazarlama, liretim ve sevkiyat
izleme, tanitim, reklam ve bilgilendirme, siparig verme, sdzlesme yapma, banka islemleri ve fon
transferi, ortak tasarim gelistirme ve miihendislik, elektronik hisse aligverisi ve borsa islemleri,
vergilendirme ve vergi toplama, fikri miilkiyet haklarinin transferi ve kiralanmasi gibi faaliyetler
de dahildir (Turan ve Polat, 2009). Elektronik ticaret, bu genis kapsamiyla modern is diinyasinin
vazgecilmez bir parcasi haline gelmistir.

FINDIK VE FINDIK URUNLERI

Findik (Corylus avellana L.), Betulaceae familyasinda bademden sonra diinyada en yaygin ikinci
sert kabuklu meyvedir (Karaosmanoglu ve Ustiin, 2019). Kendine has aromas1 ve gevrek
dokusuyla basta cikolata iiretimi olmak iizere sekerleme ve firincilik endiistrilerinde yaygin olarak
kullanilan, dogal ve kavrulmus formda da tiiketilebilen en 6nemli kuruyemislerden biridir.
Findigin organoleptik 6zelliklerinin yani sira insan saglhigina faydali bir besin bilesimine sahip
olmasi da dnemlidir. Findigin insan saglig1 iizerindeki faydali etkileri, benzersiz yag asidi profili,
yiiksek tokoferol ve fitosterol konsantrasyonu icerigi ve biyolojik olarak aktif fitokimyasallar
acisindan zengin olmasiyla yakindan ilgilidir (Karaosmanoglu, 2024).

Avrupa’daki kuruyemis tiretiminin yaklasik %60’1n1 cevizle beraber olusturan findik (Pycia ve
ark., 2019), natiirel ve kavrulmus olarak tiiketilebilen, cesitli gida formiilasyonlarina girebilen,
yillik yaklagik 1 milyon ton {iretimi ile diinya genelinde en popiiler kuruyemislerden birisidir
(Karaosmanoglu, 2022). Global findik iiretiminin %62.15’ini karsilayan Tirkiye iretim ve
ticarette oncii lilke konumundandir ve Tiirkiye’yi Italya (%13.14), ABD (%6.02), Azerbaycan
(%4.60) Sili (%3.17), Giircistan (%3.05) ve Cin (%2.27) takip etmektedir (FAO, 2020). En 6nemli
findik {tretim bolgesi Tiirkiye'nin Karadeniz kiyilaridir (40-41° enlem ve 37-42° boylam).
Tiirkiye'de yetistirilen 20 farkli ¢esidi olmakla birlikte bunlardan yedisi (Mincane, Fosa, Palaz,
Kara, Tombul, Sivri ve Cakildak) ticari 6éneme sahiptir. (Pelvan ve ark., 2012). Findik, gida
sektoriinde kek, unlu mamuller, dondurma, siit triinleri, sekerleme ve c¢ikolata iirlinlerinin
tiretiminde kullanilmaktadir. Kahvaltilik tahillara, ekmek cesitlerine, yogurtlara, g¢orbalara,
salatalara ve ana yemeklere de eklenebilmektedir (Simsek ve Aykut, 2007; Yilmaz ve Tavman,
2015). Findigin yaklasik %8-10’u dogal atistirmalik (kabuklu) (Fallico ve ark., 2003) veya
kavrulmus (kabuksuz) (Pelvan ve ark., 2018) olarak tiiketilmektedir.

FINDIK VE FINDIKLI URUNLERDE E-TiCARET

Tiirkiye’nin en 6nemli findik iireticisi lilke olmasi nedeniyle findik ve findik irtinleri, e-ticaret
platformlarinda genis bir pazar payina sahiptir. Internet ve mobil uygulamalar {izerinden findik ve
findik triinleri satisi, tiiketicilere genis bir {irlin yelpazesi sunma ve iireticilere daha genis bir
miisteri kitlesine ulasma imkani tanir. E-ticaret siteleri ve uygulamalardan findik ve {riinlerinin
pazarlanmasinin sagladig1 bazi avantajlar asagida siralanmustir.

Cesitli tirtinlerin satisi: E-ticaret platformlari, findik ve findik {iirlinleri konusunda genis bir {iriin
yelpazesi sunar. Bu, tiiketicilere findik, kavrulmus findik, findik kremasi, findikl1 ¢ikolatalar ve
diger findik iceren tiriinleri ¢esitlendirebilme olanag: saglar.

Yerel ve uluslararas1 pazar erisimi: E-ticaret, sadece yerel degil, ayn1 zamanda uluslararasi
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pazarlara da erisim saglar. Findik iireticileri ve saticilari, diinya genelindeki tiiketicilere iiriinlerini
tanitarak ve satis yaparak kiiresel pazarda boy gosterebilme firsatina sahip olurlar.

Dogrudan iiretici-tiiketici iletisimi: E-ticaret platformlari, findik {ireten ve islyen kiiciik tireticilerle
tiikketiciler arasinda dogrudan iletisim kurma firsati saglar. Miisteriler iriinlerle ilgili sorular
sorabilir, Ttreticiler ise geri bildirimleri ve degerlendirmeleri takip ederek {iriinlerini
gelistirebilirler.

Ozel T-teklifler ve indirimler: Findik ve findik iiriinleri e-ticaret siteleri, miisterilere 6zel teklifler,
indirimler ve promosyonlar sunarak miisteri sadakatini artirabilir ve satiglar1 tesvik edebilir.
Giivenli ve hizl1 6deme sistemleri: Giivenli 6deme sistemleri, findik ve {iriinleri aligverisi yapmak
isteyen tiiketicilere ¢evrimici aligverislerinde giivenli bir deneyim sunar. Kredi kartlari, dijital
clizdanlar ve diger 6deme yontemleri, miisterilerin giivenilir aligveris yapmalarini saglar.

Uriin tanitim1: E-ticaret siteleri ve mobil uygulamalar, findik iireticilerine {iriinlerinin hikayesini
anlatma ve triinlerini detayli bir sekilde tanitma firsat1 verir. Bu, tliketicilerin tiriinleri hakkinda
daha fazla bilgi sahibi olmalarin1 saglar. Ayrica firmaya olan giiveni arttirmasinin yani sira
firmanin saygmligini da arttirir.

Hizli teslimat ve iade politikalari: E-ticaret siteleri, miisterilere hizli kargo secenekleri sunabilir
ve esnek iade politikalar ile miisteri memnuniyetini artirabilir.

Findik ve findik iiriinleri e-ticaretinde yasanabilecek bazi olumsuzluklar asagida 6zetlenmistir.
Nakliye sorunlart: Findik gibi kirilgan tirtinlerin nakliyesi sirasinda yasanan sorunlar, iiriinlerin
kalitesini etkileyebilir. Findik, 6zellikle oksidasyona duyarli olmasi nedeniyle dikkatli bir nakliye
siireci gerektirir.

Uriin kalitesi ve raf dmrii: Miisterilere ulasan iiriinlerin tazeligi ve kalitesini korumak, e-ticarette
bir zorluk olabilir. Uzun siireli depolama ve nakliye siiregleri {iriin kalitesini etkileyebilir.

Iade ve iade politikalar: Online aligverislerde iiriinleri geri iade etmek, miisteri memnuniyetini
saglamak agisindan onemlidir. Ancak, iade ve iade politikalariin etkili bir sekilde yonetilmesi
gereklidir. Findik iriinlerinde raf omrii limiti diistiniildigiinde ciddi bir problem olarak
distiniilebilir.

Depolama ve stok yonetimi: E-ticaret isletmeleri i¢in stok yonetimi ve depolama zorluklari ortaya
cikabilir. Fazla stok, maliyetleri artirabilir, az stok ise talebi karsilamada sorunlara neden olabilir.
Rekabet: E-ticaretteki rekabet olduk¢a yogun olabilir. Diger findik ve mamiilleri iireticileri ve
pazarlama sirketleri veya benzer Uriinleri satan isletmelerle rekabet etmek, fiyatlandirma
stratejilerini dogru belirlemek ve marka bilinirligi olusturmak zor olabilir.

Teknoloji sorunlari: E-ticaret platformlarinda teknik sorunlar yasanabilir. Bu, miisterilerin
aligveris yapma siirecini etkileyebilir. Kotii bir kullanict deneyimi, miisteri kayiplarma neden
olabilir.

Pazarlama zorluklari: E-ticarette basarili olabilmek icin etkili bir dijital pazarlama stratejisi
gereklidir. Pazarlama zorluklari, hedef kitleye ulasma ve iirlinleri dogru bir sekilde tanitma
konusunda ortaya ¢ikabilir.

Giivenlik endiseleri: Online aligveris yapan tiiketiciler, kredi kart1 bilgileri ve kisisel bilgilerinin
giivende olmasii beklerler. Giivenlik endigeleri, potansiyel miisterilerin aligveris yapmaktan
kacinmalarina neden olabilir. Ancak rekabet, teknoloji sorunlari, pazarlama zorluklari, glivenlik
endiseleri gibi basliklarin tiim e-ticaret aligverisleri i¢in gegerli oldugu unutulmamalidir.

SONUC VE ONERILER
Bu calismada Tiirkiye’nin en onemli tarimsal ihra¢ {iriinii olan findik ve findiktan iiretilen
mamullerin e-ticaret platformlarinda pazarlanmasindaki firsatlar ve dezavantajlar tartigilmistir.
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Son yillarda tiim {iriinlerde oldugu gibi gida ve findik iriinlerinin de e-ticaret lizerinden
pazarlanmasi ciddi bir artis trendi icerisindedir. Findik ve findik iiriinleri e-ticaretinde basarili
olmak icin kaliteli iiriin sunumu, giivenilirlik, etkili pazarlama ve miisteri iligkileri yonetimi
onemli faktorlerdir. Dezavantajlarin ise genel gida iiriinlerindekine benzer problemler oldugu
goriilmiistiir. Sonug¢ olarak etkili bir strateji, kaliteli {irlin sunumu, miisteri memnuniyetine
odaklanma ve giivenilir bir altyapiyla findik ve findik tirtinleri e-ticaret isletmeleri basarili olabilir.

KAYNAKLAR

Filibol, H., & Kesici, B. (2004). Cagdas isletmecilik acisindan elektronik ticaret. Sel¢cuk
Universitesi Sosyal Bilimler Enstitiisii Dergisi, (11), 303-329.

Fallico, B., Arena, E., & Zappala, M. (2003). Roasting of hazelnuts. Role of oil in colour
development and hydroxymethylfurfural formation. Food Chemitry, 81, 569-573.

Hamamcioglu, E. (2018). Elektronik ticaretin hukuksal boyutu. Kocaeli Universitesi Sosyal
Bilimler Dergisi, (35), 43-72.

Karaosmanoglu, H., & Ustiin, N. S. (2019). Variations in fatty acid composition and oxidative
stability of hazelnut (Corylus avellana L.) varieties stored by traditional method. Grasas Aceites,
70, e288.

Karaosmanoglu, H. (2022). Lipid characteristics, bioactive properties, and mineral content in
hazelnut grown under different cultivation systems. Journal of Food Processing and Preservation,
46, €16717.

Karaosmanoglu, H. (2024) Effect of different packaging materials and storage on lipid
characteristics, oxidative stability and antioxidant properties of hazelnut. Journal of Food
Measurement and Characterization, (18), 647-663.

Organ, 1., & Cavdar, F. (2012). Elektronik ticaretin vergilendirilmesinde uluslararasi alanda
yasanan sorunlar. Journal of Internet Applications and Management, 3(1), 63-84.

Pelvan, E., & Alasalvar, C., Uzman, S. (2012). Effects of roasting on the antioxidant status and
phenolic profiles of commercial Turkish hazelnut varieties (Corylus avellana L.). Journal of
Agricultural and Food Chemistry, 60, 1218—1223.

Pelvan, E., Olgu, E. 0., Karadag A., & Alasalvar, C. (2018). Phenolic profiles and antioxidant
activity of Turkish Tombul hazelnut samples (natural, roasted, and roasted hazelnut skin). Food
Chemistry, 244, 102—-108.

Pycia, K., Kapusta, I., & Jaworska, G. (2019). Impact of the degree of maturity of walnuts (Juglans
regia L.) and their variety on the antioxidant potential and the content of tocopherols and
polyphenols. Molecules, 24(16), 2936.

Turan, M., & Polat, F. (2009). E-ticaret programcilig1 ve e-ticaretin Tiirkiye’deki uygulamalart.
Cukurova Universitesi Iktisadi Ve Idari Bilimler Fakiiltesi Dergisi, 13(2), 55-71.

Yilmaz, T., & S. Tavman. (2015). Ultrasound assisted extraction of polysaccharides from hazelnut
skin. Food Science and Technology International, 22(2), 112-121.

105



International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

HINDI KOFTELERINDE MESE PALAMUDU UNUNUN KULLANIM OLANAKLARI
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Ozet

Amac: Bu calismada, mese palamudu ununun fonksiyonel katki olarak hindi koftelerinin
tiretiminde kullanilabilme potansiyeli amaclanmistir. Materyal ve Yontem: Hindi gogiis etleri
(2,5 kg) kiyma haline getirildikten sonra kofte tiretiminde kullanilmak tizere 4 esit gruba
ayrilmistir. Koéfte hamurlarina, kiyma miktart azaltilarak taneni giderilmis mese palamut unu %
0, 2, 4 ve 6 oraninda ilave edilip tizerine %2 irmik, %1,5 tuz ve %1,5 karabiber ilave edilmistir.
Kofte hamurlarinda manuel bir sekilde yogurma islemi (15 dakika) gergeklestirilmistir. Koftelere
sekil vermek icin metal bir sekillendirici kullanilmistir (Chef’s Patty Molder, Tiirkiye).
Sekillendirilen hindi kofteleri 180 °C’ye ayarlanmis bir firinda 20 dk stireyle pisirilmistir. Pigirilen
kofteler oda sicakligina sogutulduktan sonra (yaklasik 25 dk) plastik ambalajlarin igerisine
konulmus ve ardindan kofteler modifiye atmosferde (%30 CO2 ve %70 N2) paketlenmistir.
Depolama boyunca (4°C, 30 giin) koftelerin pH, renk (CIE L*, a* ve b*) ve TBARS degerlerinde
meydana gelen degisiklikler incelenmistir. Bulgular: Kéfte formiilasyonunda mese palamut unu
orani arttikca Orneklerin nem ve protein miktarlarinin azaldigi; yag, kiil ve karbonhidrat
miktarlarinin ise arttig1 tespit edilmistir. Bu durumun, mese palamudu unundaki toplam protein,
yag, kiil ve karbonhidrat miktariyla iliskili olabilecegi diisiiniilmektedir (Fadiloglu ve Ergezer,
2024; Akcan ve ark., 2024). Mese palamudu unu miktar arttik¢a koftelerdeki pisirme kaybi, L*
ve a* degerlerinin dnemli oranda (P<0,05) azaldig1; b* degerinin ise arttig1 goriilmiistiir. Mese
palamudu unu katkili koftelerin daha diisiik pH degerine sahip oldugu ve bu durumun mese
palamudu ununun yapisinda bulunan asidik karakterli biyoaktif bilesiklerden kaynaklandig:
diistiniilmektedir (Rakic ve ark., 2007). Depolama boyunca, koftelerin L* ve a* degerlerinde
onemli azalislar (P<0,05) gbzlenirken; b* ve TBARS degerlerinde ise anlaml artiglar (P<0,05)
goze carpmistir. Sonuc: Genel olarak, mese palamudu unun hindi koéftelerinin renk agisindan
olumsuz bir durum yaratmadiglr ve mese palamudu ununun yapisinda bulunan c¢esitli biyoaktif
bilesiklerin lipid oksidasyonunu énemli 6lgiide engelledigi saptanmustir.

Anahtar kelimeler: Hindi g6giis eti, kofte, mese pelidi, fizikokimyasal 6zellikler

GIRIS

Ulkemizde genellikle yilbasi yemeklerinde aklimiza gelen hindi eti, iistiin besleyici degere
(yiiksek kaliteli protein, dnemli miktarda vitamin ve mineral) sahip olan énemli bir hayvansal
protein kaynagidir. Ayn1 zamanda, hindi eti diisiik yag ve kolesterol icerdiginden 6zellikle diyet
ve sporla ugrasan bireylerin 6giinlerinde degerli bir besin kaynagidir (Galvez vd., 2018). Diger
etlerle karsilastirildiginda (sigir, domuz gibi), kirmizi ete nazaran sindiriminin kolay olmast,
diisiik fiyatl, hazirlanmas1 kolay ve herhangi bir dini kisitlamanin bulunmamasindan dolay:
diinyada hindi eti tiiketiminin kademeli bir sekilde arttig1 gériilmektedir. Bu baglamda, hindi etleri
sosis, salam, doner, kofte gibi iirlinlerin liretiminde ana hammadde olarak kullanilmaktadir
(Pogorzelska-Nowicka vd., 2018).
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Kofte, Tirk mutfaginda 6nemli bir yeri olan, iilkemizin hemen hemen her yoresinde cesitli
formiilasyon ve sekillerle iiretilebilen (Akgaabat, Inegdl, Tire ve Tekirdag koftesi gibi) bir et
triiniidiir. Kofte, biiyiikbas, kiiciikbag veya kiimes hayvanlarindan elde edilen kiymanin hayvansal
yag (ayn1 veya farkli tiirdeki) ile birlikte ilgili baharat (tuz, karabiber gibi) ve dolgu-baglayici
maddelerin (irmik, ekmek unu gibi) ilave edilmesinden sonra homojen bir sekilde yogurularak
cesitli sekillerde hazirlanan pisirilmeye hazir veya pisirilmis et iiriinii olarak tanimlanmaktadir
(Karakus Seren vd., 2015).

Son yillarda, bilim insanlar1 kofte tipi et iirtinlerini daha saglikli hale getirebilmek ic¢in kofte
hamuruna bitkisel kaynakli proteinler, baklagil veya sebze unlart gibi gesitli dolgu veya baglayici
ajanlar kullanmaya baglamislardir. Bu maddelerin kullanimiyla birlikte etin pisirilmesi sirasinda
ortaya ¢ikan pisirme kayiplari, tekstiirel ve sekilsel bozukluklar gibi olumsuz birtakim durumlarin
Oniine gecilebilmektedir. Ayrica, bu maddeler koftelerin teknolojik ve fonksiyonel 6zelliklerini
gelistirerek hem tiiketicilere hem de et endiistrisine 6nemli avantajlar saglamaktadir (Munekata
vd., 2020).

Mese palamudu, Akdeniz ikliminde yetisen ve 500-600 tiirii bulunan Quercus cinsi mese
agaclarinin yenilebilir meyveleridir (Mousavi vd., 2021). Mese palamudu Ozellikle kitlik
donemlerinde yiiksek besin degerine sahip olmasindan dolay: firin (biskiivi, kek vb.) ve icecek
(sicak ¢ikolata vb.) tipi iirtinlerinin iiretiminde katki maddesi olarak kullanilmasinin yani sira
hayvan yemi olarak da degerlendirilmistir. Mese palamudu ununun gluten igermemesi, dogal
lezzet verici bir ajan olmasi ve istlin besleyici degere sahip olmasindan dolay1 kofte tipi et
tiriinlerinin tiretiminde dogal bir katki maddesi olarak kullanilabilecegi dngoriilmektedir (Castro
vd., 2022).

Bu calismada, fonksiyonel katki olarak farkli oranlarda (%0, 2, 4 ve 6) mese palamudu ununun
hindi koftelerinin tiretiminde kullanilabilme potansiyeli amaglanmaistir.

MATERYAL VE YONTEM

Materyal

Hindi gogiis etleri (2,5 kg) Denizli ilinde bulunan yerel bir slipermarketten (Giin Siipermarket,
Denizli) tedarik edilmistir. Mese palamudu unu katkilr hindi koéftelerinin iiretiminde kullanilan
taneni giderilmis mese palamut unu (Artu-Kimya, Izmir), irmik (Sadikoglu Irmik, Mersin), tuz
(Horoz tuz, Denizli) ve karabiber (Bagdat Baharat, Tiirkiye) Denizli ilinde bulunan bir siiper
marketten satin alinmistir. Mese palamudu unundaki toplam protein, yag, kiil ve diyet lifi miktar
%6,21, 10,9, 9,25 ve 12,87 olarak belirtilmistir.

Mese Palamut Unu Katkihh Hindi Koéftelerinin Hazirlanmasi, Pisirilmesi ve Paketlenmesi

Soguk zincir altinda laboratuvara getirilen hindi gogiis etleri (2,5 kg) 3 mm delik capli aynaya
sahip kiyma makinasindan (PM-70, Mainca, Barcelona, Ispanya) gecirilip kiyma haline
getirilmistir. Kiymalar, kofte tiretiminde kullanilmak tizere 4 farkli gruba ayrilmistir. Her bir
grupta 600 g kofte hamuru kullanilmistir. Kofte hamurlarinda, kiyma miktar1 azaltilarak taneni
giderilmis mese palamut unu kofte 6rneklerine %0, 2, 4 ve 6 oraninda ilave edilmis ve iizerine %2
irmik, %1,5 tuz ve %1,5 karabiber ilave edilerek 4 farkli kdfte formiilasyonu hazirlanmistir (K:
mese palamut unu igermeyen kontrol grubu; MPU-2: %2 mese palamut unu katkili hindi koftest;
MPU-4: %4 mese palamut unu katkili hindi kéftesi; MPU-6: %6 mese palamut unu katkili hindi
koftesi). Ardindan her bir kiyma hamurunda homojen bir karisim elde edilmesi i¢in yogurma
islemi (15 dakika, manuel bir sekilde) gerceklestirilmistir. Hazirlanan kiymalara sekil vermek i¢in
bir metal kofte sekillendiricisi kullanilmistir (Chef’s Patty Molder, Tirkiye). Her bir kofte 6rnegi
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25+1 g agirhiginda, 5+0,10 cm ¢apinda ve 1+£0,05 cm kalinliginda olacak sekilde hazirlanmstir.
Her bir grup igin 24 adet kofte toplamda ise 96 adet hindi koftesi iiretilmistir.

Sekillendirilen hindi kofteleri 180 °C’ye ayarlanmis bir firinda (Kumtel Siyah 40 Litre Mini Firin
LX-3520, Kumtel, Tiirkiye) 20 dk siireyle pisirilmistir. Pigirilen kofteler oda sicakliginda
sogutulmustur (yaklasik 25 dk). Soguyan kofteler (n=96) modifiye atmosferde paketlenmek iizere
plastik ambalaj materyalinin igerisine (n=32) konulduktan sonra modifiye atmosferde (%30 CO2
ve %70 N») paketlenmistir. Her bir ambalaj materyaline 3 adet kofte konmustur. Paketlenen
kofteler buzdolabma (Regal VERA 455 A, Regal, Manisa, Tiirkiye) yerlestirilmis ve depolama
boyunca (4°C, 30 giin) koftelerin pH, renk (CIE L*, a* ve b*) ve TBARS degerlerinde meydana
gelen degisiklikler incelenmistir.

Analizler

Kimyasal Bilesim

Mese palamut unu katkili pisirilmis hindi koftelerinin kimyasal bilesimi (nem, protein ve kiil
miktart) AOAC (2006) tarafindan belirlenen yonteme gore gergeklestirilirken yag miktart ise
Flynn ve Brambert (1975) tarafindan gelistirilen metanol-kloroform ekstraksiyon yontemi
kullanilmistir.

Pisirme Kaybi
Mese palamut unu katkili hindi koftelerinin pisirme dncesi ve sonrasindaki agirlik degisimleri
dijital bir analitik terazi kullanilarak belirlenmistir. Ardindan pisirme islemiyle birlikte koftelerin
pisirme kaybi1 asagidaki formiil kullanilarak tespit edilmistir (Ribeiro vd., 2023).
We—W
Pisirme Kaybt (%) = ng:px 100
We: ¢ig koftenin agirligi (g), Wp: pisirilmis koftenin agirligi (g)

Renk Degerleri

Mese palamut unu katkili pisirilmis hindi koftelerinin renk degerlerini (CIE L*: parlaklik, a*:
kirmizilik-yesillik ve b*: sarilik-mavilik) belirlemek i¢in kalorimetre cihazi kullanilmigtir
(Miniscan XE Plus, ABD). Koftelerin rastgele secilen noktalardan (hem i¢ hem de dis
yiizeylerinden) 3 farkli okuma yapilmigtir.

pH ve TBARS Degeri

Mese palamut unu katkili pisirilmis hindi koftelerinin pH analizinde Hanna marka (HI 2211 pH
metre, ABD) dijital pH metre kullanilmistir. Mese palamut unu katkili hindi koéftelerinin TBARS
degerlerini hesaplamak i¢cin Witte vd. (1970)’e gore gelistirilen yontem kullanilmistir.

Istatistiksel Analiz

Analizler 2 tekrar ve 2 paralel seklinde gergeklestirilmis ve elde edilen sonuglar SPSS (21.0 for
Windows; SPSS Inc. Chicago, IL, ABD) istatistik programi kullanilarak varyans analizine tabi
tutulmustur. Istatistiksel anlamlilik %95 giiven diizeyinde belirlenmistir (P<0,05). Ortalama
degerler standart sapma (£Standart Sapma) ile birlikte verilmistir.

BULGULAR VE TARTISMA
Mese palamut unu katkili pisirilmis hindi koftelerinin kimyasal bilesim ve pisirme kayb1 sonuglari
Tablo-1’de verilmigtir. Koftelerin nem, protein, yag, kiil ve karbonhidrat degerleri sirasiyla
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%60,98-62,67, %30,83-31,84, %2,08-3,14, %1,06-1,92 ve %?2,35-3,13 araliginda degiskenlik
gostermistir. Farklt oranlarda mese palamudu ununun hindi koftelerinde kullanilmasiyla
orneklerin nem ve protein miktarlarinda azalis, yag, kiil ve karbonhidrat miktarlarinda ise dnemli
bir artis gortilmiistiir (P<0,05). Formiilasyondaki mese palamudu unu oraninin artmasiyla birlikte
pisirme kayiplarinin azaldigi goriilmesine ragmen MPU-2 ile MPU-4 kodlu 6rnekler arasinda
anlaml bir farklilik tespit edilmemistir (P>0,05). MPU-2, MPU-4 ve MPU-6 kodlu koftelerin
pisirme kayiplarinin kontrol grubuna gore daha diisiik olmasi mese palamudu ununun yiiksek su
tutma kapasitesine sahip olmasindan kaynaklandigi diisiiniilmektedir (Amina vd., 2018).

Tablo-1: Mese Palamut Unu Katkili Pisirilmis Hindi Koéftelerinin Kimyasal Bilesim (%) ve Pisirme Kaybi (%)
Sonuglari

Kimyasal Bilesim (%)

Gruplar Nem Protein Yag Kiil Karbonhidrat | Pisirme
Kaybi (%)

K 62,67+0,23* | 31,84+0,18* | 2,084+0,10¢ | 1,06£0,21°> | 2,35+0,11° 31,58+0,322

MPU-2 62,06+0,19° | 31,41+0,11° | 2,2940,05¢ | 1,4240,19% | 2.82+0,132 30,69+0,27°

MPU-4 61,58+0,31¢ | 31,05+0,16° | 2,7540,12° | 1,6340,15% | 2,99+0,16* 30,32+0,35°

MPU-6 60,98+0,249 | 30,83+0,15¢ | 3,1440,16* | 1,92+0,17* | 3,13+0,07* 29,45+0,21¢

ab¢,d Ayn; siitunda bulunan harfler istatistiksel olarak énemlidir (P<0,05)

Depolama boyunca orneklerin aletsel renk degerleri (CIE L*, a* ve b*) sonuglar1 Tablo-2’de
verilmistir. Pisirilmis hindi kéftelerinin L* degerlerinin 6rneklere ilave edilen mese palamudu unu
oranlarindan 6nemli derecede etkilendigi (P<0,05) ve L* degerlerinin 40,78-45,69 araliginda
oldugu tespit edilmistir. Koftelerde mese palamudu unu kullanim oraninin artigina baglh olarak L*
degerlerinin azaldigt ve bu durumun mese palamudu ununun koyu renkli olmasindan
kaynaklandig: diistiniilmektedir (Fadiloglu ve Ergezer, 2024).

Orneklerin  kirmizilik degerleri formiilasyonda kullanilan mese palamudu unu oranindan
etkilenmis (P<0,05) ve un oran1 arttikca (Maillard reaksiyonu sonucu) koftelerdeki kirmiziligin
azaldig1 gozlenmistir (Sanchez-Zapata vd., 2010). Depolamanin 30. giiniine kadar en yiiksek L*
degerine K kodlu koftenin sahip oldugu ve depolama boyunca koftelerin kirmiziliginda anlaml
azaliglar goriilmiistir (P<0,05). Bu azalisin, protein denatlirasyonu, lipid ve protein
oksidasyonundan kaynaklandig diisiiniilmektedir (Oziinlii ve Ergezer, 2022).

Tablo-2: Depolama Boyunca (4°C, 1 ay) Farkli Oranlarda Mese Palamudu Unu Katkil1 Pisirilmis Hindi Koftelerinin
Aletsel Renk Degeri Sonuglari

L* (Parlaklik) Degeri
Gruplar Depolama Siiresi (Giin)

0 10 20 30
K 45,69+0,19% 44,74+0,13%B 42,38+0,24% 41,76+0,202P
MPU-2 44 .37+0,17°A 43,29+0,17°8 42,07+0,22%¢ 41,23+0,17°P
MPU-4 43,85+0,15% 42,550,168 41,63+0,18¢ 40,99+0,22¢P
MPU-6 42,960,219 42,07+0,2398 41,33+0,174¢ 40,78+0,244P
a* (Kirmzilik) Degeri
K 4,13+0,08* 3,77+0,09%8 3,09+0,05% 2,11+0,07°P
MPU-2 3,95+0,07°A 3,4240,058 2,95+0,06°C 2,47+0,08°°
MPU-4 3,68+0,10°4 3,16+0,11°B 2,86+0,11%¢ 2,55+0,04%P
MPU-6 3,110,119 2,94+0,0694 2,68+0,12B 2,46+0,06C
b* (Sarihk) Degeri
K 6,23+0,32%4 6,31+£0,21%4 6,370,184 6,56+0,25%
MPU-2 6,65+0,41%4 6,69+0,2974 6,73+0,28%4 6,85+0,31%4

109



International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

MPU-4 6,97+0,334 6,99+0,27°A 7,020,154
MPU-6 7,29+0,28%4 7,31£0,30% 7,40+0,25%
a.b.¢.d Ayn; siitunda bulunan harfler istatistiksel olarak dnemlidir (P<0,05)
A-B,C.D Ayni satirda bulunan harfler istatistiksel olarak énemlidir (P<0,05)

7,08+0,3324
7,44+0,29%A

Mese palamudu unu kullanimina baglh olarak hindi koftelerin b* (sarilik) degerlerinde artis
goriilmiis (P<0,05), en yliksek sarilik MPU-6 kodlu 6rnekte tespit edilmistir. Depolama boyunca
koftelerin sarilik degerlerinde kismi artislar goriilmesine ragmen bu artiglarin istatistiksel agidan
anlamli olmadig1 saptanmistir (P>0,05).

Orneklerin pH ve TBARS degerleri sonuglar1 Tablo-3te verilmistir. Formiilasyonlara ilave edilen
mese palamudu ununun hindi koftelerinin pH degerlerini énemli Olgiide etkiledigi (P<0,05)
goriilmiistiir. Depolamanin ilk yirmi giiniine kadar koftelerin pH degerlerinde kismi azaliglar, 20.
giinden itibaren ise onemli oranda arttig1 gozlenmistir. Depolama sirasinda et ve {irtinlerinin pH
degerlerinde meydana gelen artis veya azalis seklindeki degisikliklerin et dis1 bilesen olarak ilave
edilen mese palamudu ununun bilesiminden kaynaklandig: diisiiniilmektedir (Prado vd., 2019).

Tablo-3: Depolama Boyunca (4°C, 1 ay) Mese Palamut Unu Katkili Pisirilmis Hindi Kéftelerinin pH ve TBARS
Degeri Sonuglari

pH Degeri
Gruplar Depolama Siiresi (Giin)
0 10 20 30

K 6,160,022 5,92+0,01%8 5,960,038 6,19+0,02%4
MPU-2 6,03+0,01%* 5,8540,02°¢ 5,90+0,01%8 6,02+0,0254
MPU-4 5,9440,03°A 5,7140,02°P 5,7940,02°¢ 5,89+0,01°B
MPU-6 5,8840,02¢4 5,650,039 5,7140,019¢ 5,81+0,019B
TBARS Degeri (mg malondialdehit/kg iiriin)

K 0,27+0,11%P 0,78+0,07%¢ 1,18+0,09%8 1,58+0,12%4
MPU-2 0,26+0,14%P 0,60+0,09°¢ 1,06+0,10%8 1,32+0,06*
MPU-4 0,25+0,08%P 0,49+0,08¢ 0,760,048 0,91+0,08°A
MPU-6 0,24+0,13%P 0,3140,054¢ 0,540,048 0,65+0,05%

ab¢,d Ayn; siitunda bulunan harfler istatistiksel olarak énemlidir (P<0,05)
AB,C.D Ayny satirda bulunan harfler istatistiksel olarak énemlidir (P<0,05)

Hindi koftelerinin TBARS degerlerine farkli oranlarda ilave edilen mese palamudu ununun etkisi
onemli olarak bulunmus (0. giin hari¢) ve mese palamudu ununun kullanim orani arttikca TBARS
degerlerinin azaldig1r saptanmistir. Bu azalisin, mese palamudu unun bilesiminde yer alan
antioksidan karakterli biyoaktif bilesiklerden kaynaklandigi diistiniilmektedir (Rakic vd., 2007).
Depolama boyunca tiim koftelerin TBARS degerlerinde anlamli artiglar gézlenmistir (P<0,05).

SONUC

Mese palamudu ununun pisirilme sirasinda koftelerin pisirme kayiplarini azalttigr ve bilesiminde
yer alan biyoaktif bilesenler sayesinde lipid oksidasyonunu onemli 6l¢iide engelledigi tespit
edilmistir. Ayrica, mese palamudu unun hindi koftelerinin renk acisindan olumsuz bir durum
yaratmadig1 saptanmistir. Dolayisiyla, tiim bu 6zellikler goz oniine alindiginda, mese palamudu
ununun kofte tipi tiriinlerde dolgu ve baglayici ajan irmik, ekmek unu gibi maddelere alternatif
olabilecegi 6n goriilmektedir.
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Abstract

Prickly pear is cultivated and commercially grown in countries such as Mexico, the USA, Italy
and Israel; It grows spontaneously in forest areas in the Mediterranean, Aegean and Western Black
Sea regions of Turkey or is used as a hedge plant by villagers. Since no known breeding and
commercialization studies have been carried out so far, it continues to exist as a wild species and,
like many other Mediterranean countries, this plant is not utilized sufficiently in Turkey. Prickly
pear (Opuntia Ficus-Indica L.), which grows naturally on the coastlines of the Mediterranean and
Aegean regions in our country without any culture or breeding work; It is the fruit known by its
other local names as Indian prickly pear, parson's nut, sycamore, babutsa, and in the world as
prickly pear, cactus pear, nopal cactus, westwood pear, barbary pear, indian pear. It is a plant in
the Opuntia genus belonging to the Cactaceae family. The first condition for effective pollination
in fruit growing is the presence of pollen that is alive, has a high level of morphological
homogeneity and is capable of germination. Gender status in fruit trees varies according to the
biological structures of the flowers, and since different gender statuses occur depending on the
flower characteristics, it is important to know the flower structures in order to get quality fruit and
high yield from prickly pear. In addition, it is very important to store the prickly pear, which can
be offered for sale in the markets for a short time, to spread its consumption or to introduce it to
the food industry by processing it into new products.

Keywords: Prickly pear, Quality, Opuntia Ficus-Indica L., flower

INTRODUCTION

Botanically classified as Caryophyllales order, Portulacineae suborder, Cactaceae family,
Opuntioideae subfamily, Opuntia genus, Opuntia subgenus and Opuntia ficus-indica L. species,
prickly pear is a perennial, with spiny fruits, sweet and abundant flowers, 250-300. It is a plant
belonging to the cactus family (Scheinvar, 1995). Although the origin of the prickly pear is in the
dry regions of Mexico with low rainfall, its homeland is the American continent. It is known that
prickly pear production, which develops without culture, is mainly produced in Mexico, and is
also produced by culture in countries such as Chile, Brazil, Argentina, Italy and the USA (Inglese
etal., 2002; Mashope, 2007). Prickly pear, which grows naturally without being cultivated on the
coastlines of the Mediterranean and Aegean regions in our country (Adana, Antalya, Hatay,
Mersin, Mugla regions and the Southern Aegean coastal areas), is popularly known as prickly
pear, Egyptian fig, pharaoh's berry, shovel nut, babutsa, It is known by the names of cupcake,
pharaoh pear, cactus pear, march nut, lap pear and mother-in-law (Karababa et al., 2004; Bekir,
2006; Uzun and Sengiil, 1994; Dengiz and Zengin, 2016; Giiven, 2017) In the world, it is known
as prickly pear, cactus pear, nopal cactus, westwood pear, barbary fig, indian fig (Aksay et al.,
1998; Rodriguez-Felix 2002; Saravanakumar et al., 2015; Anonymous 2017). Prickly pear, which
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grows naturally in regions with subtropical climates as well as arid climates, is quite common to
come across on roadsides, around agricultural lands or residences, and its economic cultivation is
not yet available in Turkey (Yilmaz, 2010; Yilmaz, 2013).

Prickly pear plant has a morphological structure consisting of cladodes, leaves, flowers and fruits.
This cactus plant has thorns of different sizes on its stem and fruits. The prickly pear plant, which
is the savior plant of eroded regions, has a fleshy-flat leaf stem in the form of a bush or tree that
can grow up to 3-5.5 m in height (Aksay et al., 1998; Duru and Tiirker, 2005). The root system
has a fleshy and superficial structure that can expand vertically and laterally and spread laterally
up to 10-15 meters from the center of the tree. Its leaves are cylindrical, rough and short-lived,
and there are species with harpoon thorns on the leaves, and there are also species with thin thorns
(Anonymous, 2024b). The fruits are green before ripening, and when ripe, they can be in different
colors such as white, green, yellow, orange, red and purple. The fruit size is 5-10 cm long, 4-8 cm
wide, and has an oval or elliptical shape. The flesh of the prickly pear fruit has a fleshy-juicy
structure and features many hard seeds and a thick, thorny shell. The nutritional value of the fruit
consumed after peeling the fruit is high and its flavor has a unique flavor with a mixture of fruit
flavors such as strawberry, melon, watermelon, fig, banana and citrus (Barbera et al., 1995; Savio,
1987; Barbera et al., 1994; Aksay et al., 1998). Prickly pear fruit, which is harvested between
April and August in the American and African continents and between August and December in
the Mediterranean region depending on the temperature (Le Houérou, 1996; Feugang, 2006), can
be consumed fresh or made into jam, marmalade, fruit juice, alcoholic beverages, etc. It is also
consumed by being processed into many industrial products such as soft drinks (Giiven, 2017).
Prickly pear fruit, which has a nutraceutical effect (Piga, 2004) with many natural antioxidant
components (polyphenols, vitamins and selenium), contains high amounts of betanin, indaxanthin,
vitamin C, magnesium, calcium, phosphorus, fiber and free amino acids (Feugang et al., 2006;
Jana, 2012). In addition, the sugar content of many fruits whose water-soluble substance content
varies between 10-17° brix (apple, apricot, cherry, melon) is determined to be higher than the brix
value and compared to many fruits (pear, orange, apple, peach, strawberry, pineapple, Prickly pear
fruits, such as raspberries, plums and apricots) which are a very delicious fruit with lower acidity,
are among the foods with low acidity (Belitz and Grosch 2003).

It has been determined that the leaves of the prickly pear plant, which is traditionally used for
therapeutic purposes and in cosmetics, extend the shelf life of foods because the gummy
substances coming from the leaves can be used as edible film coating (Del Valle et al., 2005;
Anonymous 2024b). It is known that the fruits of the plant, which signals that the prickly pear,
which is frightening with its spiky appearance, will be more present in the kitchen thanks to its
benefits, help lower cholesterol, supports the continuation of immune functions thanks to its
vitamin C content, helps relax the digestive system, and protects against cellular damage by
fighting free radicals due to its strong antioxidant content. The fruit, which has a restorative effect
and is also good for fatigue, also supports weight control (Anonymous, 2024a). In addition to the
benefits of prickly pear for the human body, it also has significant benefits for the environment.
Since the leaves of the prickly pear plant, which is a cactus plant, retain a large amount of water,
it is used as a buffer in fires caused by stubble burning, and for this reason, it can be planted
between forest areas to prevent the spread of fires. In short, it is important to store this fruit, which
has high functional and nutritional properties, has many benefits for the human body when
consumed, for the soil and the environment when planted, and is offered for sale in the markets
for a short time, and for its widespread consumption or to be processed into new products and
brought to the food industry. For this reason, the aim of fruit cultivation is to obtain abundant and
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high-quality fruits, and one way to achieve this is to know the flower structure characteristics of
the plant and to ensure that pollination and fertilization can occur in a healthy way (Anonymous,
2024a).

FLOWER STRUCTURE, POLLINATION AND FELITALIZATION

It is a hermaphrodite (containing male and female organs in the same place) flower, whose
flowering usually lasts from March to June, is large and showy, has a general structure of 4-8 cm
long, 3-4 cm wide (Anonymous, 2024b) and has 7-8 upright lobes. It shows the characteristic
structure and grows along the upper leaf edge. They have yellow, orange, pink, purple, red and
white flowers, but they do not contain aroma (Picture 1). Flowers are typically large, axillary,
solitary, bisexual and epiperigynous, with a perianth consisting of prominent, spirally arranged
tepals and a hypanthium (Anonymous, 2024c).

ST
Picture 1. Prickly pear flower structure

Because of their flashy colors, they are pollinated by insects and wind. There is very little research
on the flowering of this plant due to its short flowering season (March-June) (Quynh et al., 2024).
Its fruit grows in the root tissues of the lower ovary and ripens approximately 110 to 120 days
after flowering.

CONCLUSION

With global warming and the warming of Turkey's climate conditions, the name prickly pear has
begun to be heard frequently in recent years. It is inevitable that the demand for prickly pear fruit,
which provides a wide range of utilization with its large, colorful, attractive fruits, valuable tissues
and organs, and suits the Turkish palate, will increase and find a wider growing area. On the other
hand, determining the morphological characters of prickly pear is necessary for breeding studies
and it is among the fruit species that can be used especially for sustainable agriculture. Due to its
high nutritional content, interest in its cultivation is increasing and producers are expected to
establish new gardens to meet this interest in Prickly pear. One of the most important issues that
need to be known in order to obtain the expected product from the gardens to be established is the
biology of fertilization along with the characteristics of the flower structure. In gardens established
according to fertilization biology, the yield per decare will increase with the increase in fruit set.
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Fig.1: Electronic wastes

Abstract

The e-waste or electronic waste are broadly describes loosely discarded, surplus, obsolete, broken,
electrical or electronic devices which are at the end of their useful life and need to be disposed or
dismantled to recover some valuable components. Electronic waste (e-waste) is one of the fastest
growing waste streams in the country. Growth of Information and Communication Technology
sector has enhanced the usage of the electronic equipment exponentially. Faster obsolescence and
subsequent up-gradation of electronics product, are forcing consumers to discard old products,
which in turn accumulate huge e-waste. The problem of e-waste has become an immediate and
long term concern as its unregulated and improper accumulation and recycling can lead to major
environmental problems endangering not only human and animal health but also environment
health due to toxic and other dangerous materials available in them. The E-waste also affects
human life by affecting the lungs, brains, skins during improper recycling of e-waste. This article
reports the harmful effects of E-waste to human health and environment along with possible
solutions.

Keywords: Electronic waste, health impacts, environmental problems, Central Pollution Control
Board, sustainable solutions, environment protection.

118



International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

INTRODUCTION

Advances in the field of science and technology brought about industrial revolution in the 18"
Century and the information and communication revolution in the 20th Century has brought
enormous changes in the way we organize our lives, our society, our economies, industries and
institutions. These developments enhanced the quality of our lives but led to manifold problems
including the problem of massive amount of hazardous waste and other wastes generated from
electric and electronic products. The discarded and end-of-life electronics products ranging from
computers, equipment used in Information and Communication Technology (ICT), home
appliances, audio and video products and all of their peripherals are popularly known as Electronic
waste (E-waste). It is estimated that about 50 million tonnes e-waste is generated every year all
over the world. USA generates about 3 million tonnes, China generates about 2.5 million tonnes,
EU generates about 8-9 million tonnes. India generates about 1 million tones of e-waste. It is
anticipated that generation of e-waste will be on rise in years to come. In 2005, the Central
Pollution Control Board (CPCB) estimated over e-waste at 1.47 lakh tonnes, 7.2 MT of industrial
hazardous waste, 4 lakh tonnes of electronic waste, 1.5 MT of plastic waste, 1.7 MT of medical
waste, 48 MT of municipal waste are generated in our country annually. There are 10 States that
contribute to 70 per cent of the total e-waste generated in the country.Among the 10 largest e-
waste generating States, Maharashtra ranks first followed by Tamilnadu, Andhra Pradesh, Uttar
Pradesh, West Bengal, Delhi, Karnataka, Gujarat, Madhya Pradesh and Punjab. Among the top
ten cities generating e-waste, Mumbai ranks first followed by Delhi, Bengaluru, Chennai, Kolkata,
Ahmedabad, Hyderabad, Pune, Surat and Nagpur.
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12.5% 19.8%
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10.1%
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T.6%
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Fig 2 E-waste Generation in India (Tonnes/year)

Source of exposure to e-waste

Electrical and electronics devices generating e- waste are from IT and telecommunication
equipment and consumer electrical / electronic products such as refrigerators, washing machines,
computer and its accessories, monitors, printers, keyboards, central processing units, typewriters,
mobile phones and chargers, remotes, compact discs, headphones, batteries, LCD/Plasma TVs, i-
pods, air conditioners, dryers, fridge, VCRs, Stereos, Copiers, fax machines, video games,
presenters, music system and other household appliances etc. many of which contain toxic
materials.
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Fig 3 Harmful heavy metals in E-waste

Harmful Pollutants in e-wastes:
Pollutants or toxins in e-waste are typically concentrated in circuit boards, batteries, plastics and
LCD (liquid crystal displays). Pollutants and their occurrence in waste electrical and electronic

equipment are:

Table 1: Harmful Pollutants in e-wastes

Cadmium Batteries, circuit boards, computer batteries

Chromium Dyes, switches

Cobalt Insulators

Copper Conducted in cables, copper coils, pigments

Lead Lead rechargeable batteries, solar, transistors, lithium batteries,lasers,
LED, circuit boards

Lithium Mobile telephones, photographic equipment, video equipment
(batteries)

Mercury Components in batteries, clocks and pocket calculators, switches, LCD

Nickel Alloys, batteries, semiconductors, pigments

Selenium Photoelectric cells, pigments, photocopiers, fax machines

Silver Capacitors, switches, batteries, resistors

Zinc Steel, brass, alloys, disposable and rechargeable batteries

The ill effects of e-waste could be on soil through leaching of hazardous contents from landfills;
in water due to contamination of rivers, wells and other water sources; in air due to emission of
gases and burning of e-waste. recycling process, if not carried out properly, can cause damage to
human being through inhalation of gases. The hazardous and toxic substances found in e-waste
include lead (Pb) and cadmium (Cd) in printed circuit boards.

Health effects of exposure to e-waste
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The E-waste has become more of a problem than all other wastes because of the very significant
health and environment hazards associated with it. The e-waste contains a number of toxic
components that can cause serious damage to environment and human and animal health if not
properly discarded. Discarded electrical and electronic equipment and components, known
collectively as e-waste, are the most rapidly increasing sources of waste worldwide. Most e-waste
is disposed of in landfills, but recycling efforts occur to recover valuable materials. Exposure to
e-waste might occur directly via recycling or indirectly via ecological exposure. A large
proportion of e-waste is shipped to less developed countries for dumping or recycling. Much e-
waste recycling occurs in the informal sector, in homes where women and children are engaged
in unsafe recycling practices without the benefit or the knowledge of exposure technology or
protective equipment. High levels of environmental contamination can occur from e-waste
recycling, putting residents in surrounding areas at risk of ecological exposure via inhalation or
ingestion of contaminated water, air, and food supplies. In addition to risks of injuries, potential
exposures include the original constituents of the equipment, substances added during the
recovery process, and substances formed as a result of the recycling process. Thus, although the
toxicity of the original components might be known, Workers and residents are likely to be
exposed to complex mixtures of unknown toxicity. Concern about the effects on health of
chemical exposure to e-waste and e-waste recycling is increasing despite the paucity of solid
research. Reported adverse effects include: fetal loss, premature, low birthweight, and congenital
malformations; abnormal thyroid function and thyroid development and neuron-behavioral
disturbances. However, few direct studies have been undertaken. Children and developing fetuses
are particularly susceptible and evidence of adverse effects in early life via ecological exposure is
increasing. The chromium compounds are man-made and widely used in many different
industries. A known carcinogen, these are used in the creation of metal housing which are typical
of many electronic products. It can cause lung cancer, irritation or damage to the nose, throat
and lung (respiratory tract), irritation or damage to the eyes and skin etc. The inorganic salts of
mercury are corrosive to the skin, eyes and gastrointestinal tract, and may induce kidney toxicity
if ingested. Kidney effects have been reported, ranging from increased protein in the urine to
kidney failure. Mercury (Hg), which is used in lightening devices in flat screen monitors and
televisions can cause damage to the breast milk. Cadmium can be bio-accumulate in the
environment and is extremely toxic to human, in particular adversely affecting kidneys and
bones.Poly vinyl chloride (PVC) cabling is used for printed circuit boards, connectors, plastic
covers and cables. When burnt or land-filled, these PVC release dioxins that have harmful effects
on human reproductive and immune systems. Lead is a naturally occurring element that can be
harmful to humans when ingested or inhaled, particularly to children under the age of six. Found
in most computer monitors and televisions, lead exposure leads to intellectual impairment in
children and serious damages to human reproductive systems, the nervous system and blood.

A strategy of "Reduce, Reuse, Recycle™ should to be adopted for e-waste disposal.
Reduce the generation of e-waste through smart procurement and good maintenance.
Reuse still functioning electronic equipment by selling it to someone who can still use it.

Recycle those components that cannot be repaired.
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Fig 4 Sustainable solutions to E-waste

A better and possible solution to e-waste management:

Disallowing a new model of a product with a small or medium improvement in the previous
model.

A time bound gap between introduction of new model and old model in the market should be
made as part of regulation.

Encouraging repairing of a product instead of ‘Use and Through’ methodology.

Disposing e-waste not at one place but spreading over wide area on the planet earth to avoid
health hazards to human health and environment.

Encouraging entrepreneurs to use various components of e-waste to manufacture a newproduct
and government should give special subsidy to such manufacturing units.

Never throw unwanted electronics along with ordinary trash. Pass them on to relatives and
friends in need for reuse.

Reduce:- The first thing is to consider whether you really need a new device. Products are often
marketed as ‘must

Recycle:- Many of the components and materials in electronic devices can be recycled, such as
the metal in wiring and circuit boards.

The waste should be properly burned and the ashes then can be dumped into the landfill sites,
directdumping of waste in landfill without burning causes soil pollution, leaching, ground water
contamination,blue baby syndrome etc.

Design life of Electronic products can be increased in order to minimal the E waste generation.

Buy less:- Buying things we simply do not need is probably the biggest cause of e-waste. We
need to stop and ask ourselves if we even need a gadget or electronic item BEFORE we buy it.
Governments should apply strict guidelines against dumping of E-waste in the country by

outsiders. Where the laws are broken stringent punishments must be imposed.

Governments should enforce strict guidelines and heavy penalties charges on industries, which

do not practice waste prevention and recovery in the manufacture facilities.

Governments should encourage and support NGOs and other organizations to participate

actively in solving the problem of E-waste.

CONCLUSION

Electronics and electrical devices seem efficient and environment friendly, but there are veiled

dangers associated with them once these devices become E-waste. Many people are unconscious
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of the potential contrary effect of the quickly expanding utilization of PCs, mobiles, and TVs. At
one point these items are put in landfills and buried or burned, they posture well being dangers
because of the dangerous materials they contain. Most often, the discarded electronic goods finally
end-up in landfill sites along with other municipal waste or areopenly burnt releasing toxic and
carcinogenic substances into the atmosphere. The E-waste also affects human life by affecting the
lungs, brains, skins during improper recycling of e-waste. Proper education, awareness and most
importantly alternative cost effective technology need to be provided so that better means can be
provided to those who earn the livelihood from this. There should be targets for collection and
recycling, impose reporting necessities and include implementation mechanisms and refund
schemes to encourage customers to return electronic appliances for collection and recycling. A
holisticapproach is needed to address thechallenges faced by India in e-waste management.
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Ozet

Konvansiyonel ve topraksiz ¢ilek yetistiriciliginde verim ve kaliteyi etkileyen en Onemli
etmenlerden biri ¢evresel kosullar ve kiiltiirel uygulamalardir. Ozellikle son zamanlarda yasanan
iklim degisiklikleri, tarimsal yetistiricilikte kuraklik ve tuzluluk gibi bazi problemleri de
beraberinde getirmektedir. Tuzluluk, diisik ve/veya yiiksek sicaklik gibi faktorler bitkilerde
abiyotik stres faktorleri olup, tarimsal iiretimde kalitatif ve kantitatif verimi 6dnemli derecede
azaltmaktadir. Gerek konvansiyonel ve gerekse topraksiz cilek yetistiriciliginde en fazla goriilen
stres faktorii tuzluluk stresidir. Son yillarda ¢ilek yetistiriciliginde hem strese toleransini artirmak,
hem de verim ve kaliteyi artirmak amaciyla aminoasitler, mikrobiyal giibreler, mikroelementler
ve hormonlar kullanilmaya baslanmistir. Bu arastirmada, farkli tuzluluk diizeylerinde yetistirilen
cileklerde, farkli preparat uygulamalarinin bitkilerde erkencilik, verim ve meyve kalitesi tizerine
etkileri incelenmistir. Bu calismada, oOrtiialtt kosullarinda, topraksiz kiiltiirde yetistirilen
cileklerde, substrat olarak kokopit kullamilmistir. Denemede vegetasyon siiresince, {i¢ farkli
tuzluluk diizeyinde (T1:1.5 dS/m (kontrol); T2:2.25 dS/m; T3:3.00 dS/m), iki farkli preparatin
(glutamin ve silisyum) farkli konsantrasyonlari (0, 10, 20 mM) ve kombinasyonlari (1. kontrol, 2.
10 mM glutamin; 3. 20 mM glutamin; 4. 10 mM silisyum; 5. 20 mM silisyum; 6. 10 mM
glutamin+10 mM Si; 7. 10 mM glutamin+20 mM Si; 8. 20 mM glutamin+10 mM Si; 9. 20 mM
glutamin+20 mM Si) kullanilmistir. Arastirma sonucunda, tuzluluk diizeylerinin artisina bagl
olarak verim ve meyve kalite degerleri diisiis gdstermistir. Ayrica denemede, gerek glutamin ve
gerekse silisyum uygulamalar: erkenci verim ve meyve agirligi degerlerini kontrole gére dnemli
derecede artirmistir. Meyve sertligi ve suda ¢oziinebilir kuru madde degerleri ise uygulamalar
tarafindan etkilenmemistir. Bulgularimiz, stres faktorlerinde hem glutamin, hem de silisyum
uygulamalarinin bitki gelisimi ve verim {lizerine pozitif etkili oldugunu gostermistir.

Anahtar Kelimeler: Aminoasit, silisyum, verim, erkencilik, meyve agirligi.

THE EFFECTS OF GLUTAMINE AND SILICON APPLICATIONS ON EARLINESS,
YIELD AND FRUIT QUALITY FEATURES IN STRAWBERRIES GROWN AT
DIFFERENT SALINITY LEVELS

Abstract

The most important factors affecting yield and quality in conventional and soilless strawberry
growing are environmental conditions and cultural practices. In particular, recent climate changes
have brought along some problems such as drought and salinity in agricultural growing. The
factors such as salinity, low and/or high temperature are abiotic stress factors in plants and
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significantly reduce qualitative and quantitative yields in agricultural production. The most
common stress factor in both conventional and soilless strawberry cultivation is salinity stress. In
recent years, amino acids, microbial fertilizers, microelements and hormones have been used in
strawberry growing to increase both stress tolerance and yield and quality. In this study, the effects
of different preparations on earliness, yield and fruit quality of strawberries grown at different
salinity levels were investigated. In this study, cocopite was used as a substrate for strawberries
grown in soilless culture under greenhouse conditions. Different combinations and concentrations
of two different preparations (glutamine and silicone) in strawberries grown at three different
salinity levels (T1: 1.5 dS/m; T2: 2.25 dS/m; T3:3.00 dS/m) were used in the trial (1. Control, 2.
10 mM glutamine; 3. 20 mM glutamine; 4. 10 mM silicon; 5. 20 mM silicon; 6. 10 mM
glutamine+10 mM Si; 7. 10 mM glutamine+20 mM Si; 8. 20 mM glutamine+10 mM Si; 9. 20
mM glutamine+20 mM Si) during the vegetation period. As a result of the research, yield and fruit
quality values decreased due to the increase in salinity levels. In addition, both glutamine and
silicon applications significantly increased earliness yield and fruit weight values compared to the
control. Fruit firmness and soluble solids values were not affected by the treatments. Our results
showed that both glutamine and silicon treatments had positive effects on plant growth and yield
under stress factors.

Keywords: Aminoacid, silicon, yield, earliness, fruit weight.

GIRIS

Ulkemizde ve tiim diinyada son yillarda yasanan en énemli gevresel sorun, iklim degisiklikleri
olup, bu degisiklikler tarimdan, sosyo-ekonomik bir¢cok faktére kadar insan yasamini
etkilemektedir. Orman yanginlarindan kuraklik ve ¢6llesmeye, su kaynaklarinin azalmasindan
topraklarin ¢coraklasmasina kadar bir ¢ok faktdrii olumsuz yonde etkilemektedir. Ulkemizde gerek
konvansiyonel ve gerekse topraksiz yetistiriciliklerde en 6nemli sorunlar kuraklik, tuzluluk, diisiik
sicaklik gibi abiyotik faktorler olup, bu faktorler verim ve kaliteyi 6nemli diizeylerde
etkilemektedir. Ozellikle son yillarda diinyada ve iilkemizde kiiresel 1stnmanin artmasina bagl
olarak, kuraklik ve buna bagli olarak da tuzluluk sorunlari ile karsi karsiya kalinmaktadir
(Kusvuran, 2010). Dolayisiyla her iki faktor de birbirini tetikleyen digsal faktdrlerden olup,
bilingsiz giibreleme, sulama ve toprak isleme gibi kiiltiirel islemlerle 6zellikle tuzluluk sorunu
daha da artmaktadir. Ulkemizde tuzluluk stresi en yogun olarak giiney bélgelerde goriilmektedir.
Nitekim sicak bolgelerde buharlagsmanin fazla olmasi nedeniyle tuzluluk stresi de kaginilmaz bir
sorun haline gelmistir. Bu nedenlerle her gecen giin iilkemiz topraklarinin tarima elverigliligi
azalirken, mevcut yetistiriciliklerde verim ve kalite kayb1 da artmaktadir.

Cilek abiyotik stres faktorlerine hassas bir tiir olup, olumsuz c¢evre kosullarindan hizl
etkilenmektedir. Ozellikle topraksiz sartlarda yetistirilen cileklerde, yiiksek tuzluluk u¢ yanikligi
gibi baz1 fizyolojik sorunlara neden olurken, verim ve meyve kalitesi olumsuz ydnde
etkilenmektedir. Bu arastirmanin genel olarak amaci, ¢ilek yetistiriciliginde tuzluluk stresine karsi
tolerans artiric1 preparatlarin tayini ve etkin uygulama dozlarin1 verim ve kalite bakimindan
irdelemektir.

MATERYAL VE YONTEM

Bu arastirma, 2019-2020 yillar1 arasinda Akdeniz Universitesi Ziraat Fakiiltesi Arastirma ve
Uygulama Alaninda bulunan topraksiz tiretimi destekleyen 1sitmasiz cam serada yiiriitiilmiistiir.
Deneme materyali olarak Festival c¢esidinin tiipli  fideleri kullanilmistir.  Arastirma
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kokopit:volkanik tiif (1:1 v/v) igeren saks1 kiiltiiriinde gergeklestirilmis olup, her saksiya 8 adet
fide dikilmis ve 15 Ekim tarihinde dikim tamamlanmistir. Fertigasyon, drenaja gore planlanmis
olup, kullanilan bitki besleme c¢ozeltileri Lieten (2008)’e gore hazirlanmistir. Fertigasyon
otomasyon kontrollii iinite ile saglanmis ve bitki besin soliisyonlar1 ayr1 stok tanklar ile bitkilere
uygulanmistir. Arastirmada deneme konusu olarak {i¢ farkli EC diizeyi (T1, T2, T3) kullanilmistir.
Bu uygulamalar asagida ayrintili olarak agiklanmustir.

T1 (Kontrol): Kontrol uygulamasi olup, EC diizeyi 1.5 dS/m’dir. Bu oran besin ¢dzeltisinden
kaynaklanmakta olup, tuzluluk uygulamasi gergeklestirilmemistir.

T2 (Orta Diizey Tuzluluk): Bu uygulamada EC diizeyi 2.25 dS/m olarak planlanmis olup, tuz
uygulamas1 NaCl stok soliisyonundan (5 kg NaCl /50 litre su) saglanmigtir.

T3 (Yiiksek Diizey Tuzluluk): Bu uygulamada EC diizeyi 3.0 dS/m olarak planlanmis olup, tuz
uygulamasi NaCl stok soliisyonundan (10 kg NaCl /50 litre su) saglanmistir.

Arastirmada ayrica glutamin (0, 10, 20 mM) ve silisyumun (0, 10, 20 mM) tek basina oldugu gibi,
kombinasyon olarak da uygulama dozlart denenmistir (10 mM glutamin+ 10 mM silisyum; 10
mM glutamin + 20 mM silisyum; 20 mM glutamin + 10 mM silisyum; 20 mM glutamin + 20 mM
silisyam). Cizelge 1’de tuzluluk ve preparat uygulamalar1 takvimi verilmistir. Denemeler
sirasinda, tozlanmay1 saglamak amaciyla bambus arilar1 kullanilmaistir.

Cizelge 1. Vegetasyon siiresince tuzluluk ve preparat uygulama zamanlari

15/10/2019 15/11/2019 15/12/2019-15/06/2019

Fide dikimlerinin | Bitkilerin kontrol | Tuz uygulamalarinin baslanmasi
gerceklestirilmesi ve | uygulamasinda yetistirilmesi | ve preparat uygulamalarinin ayda
kontrol tuzluluk | ve birinci preparat | 1 kere olarak devam edilmesi (T1,
uygulamasi (T1) uygulamalari T2, T3)

Arastirmada ilk ¢iceklenme, ilk derim tarihi, bitki basina erkenci ve gecci verim, meyve pomolojik
ozellikleri (meyve agirligi, suda ¢oziinebilir kuru madde, meyve eti sertligi, meyve rengi L, C*,
h°) kaydedilmistir. Arastirma tesadiif bloklarinda boliinmiis parseller deneme desenine gore, 3
tekerriir ve her tekerriirde 16 bitki (2 saksi) olacak sekilde planlanmistir. Ortalamalarin
karsilastirilmasinda LSDys testi kullanilmistir.

BULGULAR VE TARTISMA
Fenolojik Gozlem ve Analizler
flk Ciceklenme ve i1k Derim Tarihi

Farkli tuzluluk ve preparat uygulamalarinin ilk ¢igeklenme ve ilk derim tarihi iizerine etkileri
Cizelge 2°de verilmistir. Bu cizelgede goriildiigii gibi ilk ¢igeklenme tarihleri gerek tuzluluk
uygulamalar1 ve gerekse preparat uygulamalarinda kasim ay1 sonunda meydana gelmistir. Yine
Cizelge 2’ye bakildiginda ilk derim tarihleri ise en erken 8 Ocak tarihinde gerceklesmis olup, bu
uygulamalar T1 tuzluluk diizeyinde 20 mM glutamin ve 20 mM silisyum uygulamalarinda
gorilmistiir. T3 uygulamalarinda ise en geg¢ verimler gdzlenmistir. (Cizelge 2).

Cizelge 2. Farkh tuzluluk ve preparat uygulamalarin ilk ¢iceklenme ve ilk derim tarihi
iizerine etkileri

Uygulamalar Ik ciceklenme tarihi
T1 T2 T3
Kontrol 27 Kasim 26 Kasim 27 Kasim
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10 mM GIl.* 23 Kasim 24 Kasim 26 Kasim
20 mM Gl. 24 Kasim 25 Kasim 25 Kasim
10 mM Si 25 Kasim 26 Kasim 24 Kasim
20 mM Si 26 Kasim 27 Kasim 26 Kasim
10 mM GI+10 mM Si 24 Kasim 26 Kasim 27 Kasim
10 mM GI+20 mM Si 23 Kasim 24 Kasim 23 Kasim
20 mM GI+10 mM Si 25 Kasim 24 Kasim 26 Kasim
20 mM GI+20 mM Si 25 Kasim 25 Kasim 28 Kasim
Uygulamalar iIk derim tarihi
T1 T2 T3

Kontrol 10 Ocak 14 Ocak 15 Ocak
10 mM GL.* 9 Ocak 12 Ocak 16 Ocak
20 mM Gl. 8 Ocak 11 Ocak 16 Ocak
10 mM Si 10 Ocak 12 Ocak 15 Ocak
20 mM Si 8 Ocak 13 Ocak 15 Ocak
10 mM GI+10 mM Si 10 Ocak 13 Ocak 15 Ocak
10 mM GI+20 mM Si 9 Ocak 14 Ocak 15 Ocak
20 mM GI+10 mM Si 11 Ocak 15 Ocak 16 Ocak
20 mM GI+20 mM Si 9 Ocak 11 Ocak 14 Ocak

*Gl: Glutamin, Si: Silisyum

Erkenci ve Geggi Verim

Farkli1 tuzluluk ve preparat uygulamalarinin erkenci verim tizerine etkisi Cizelge 3’de verilmistir.
Bu cizelgeye gore erkenci verim en yiiksek 243.22 g/bitki ile T1 kontrol uygulamasinda
belirlenirken, bunu 163.14 T2 uygulamasi izlemistir. En diisiik erkenci verim ise 77.56 g/bitki ile
T3 uygulamasinda belirlenmistir. Preparat uygulamalarinin erkenci verim iizerine etkisi
istatistiksel olarak onemli bulunmustur. En yiiksek erkenci verim 167.00 g/bitki ile 20 mm
silisyum uygulamasinda belirlenmis ve bunu 166.66 g/bitki ile 20 mM glutamin + 20 mM silisyum
uygulamalari izlemistir. Ayrica 10 mM glutamin, 20 mM glutamin, 10 mM silisyum, 10 mM
glutamin + 10 mM silisyum, 10 mM glutamin +20 mM silisyum uygulamalar1 da ayni istatiksel
ara grup icerisinde yer almistir. En diisiik erkenci verim ise 142.13 g/bitki ile kontrol
uygulamasinda belirlenmistir.

Arastirmamizda, 20 mM silisyum uygulamasinin erkenci verim bakimindan 6n plana ¢iktig
goriilmiis olup, uygulanan tiim preparatlar kontrol verimine gore daha yiliksek degerler
olusturmustur. Farkli tuzluluk uygulamalarinin erkenci verimi azalttigi da goriilmektedir.
Bulgularimiz bir ¢ok ¢alisma ile uyumlu bulunmustur. Rahimi vd. (2011), ¢ileklerde tuz stresinin
30 mM’dan 90 mM’a yiikseltilmesiyle verimin %50 diizeyinde diistiiglinii belirtmislerdir. Mondal
vd. (2013), gilekte aminoasit kullaniminin verim ve kaliteyi artirdig1 ve 6zellikle hydroxy-proline,
glutamik asit, threonine, thryptophan ve phenylalanine, glutamin kullaniminin bu anlamda énemli
oldugu belirtilmektedirler. Jamali vd. (2013) ¢ilekte tuzluluk stresinde, salisilik asit kullanimai ile
verimin olumlu yonde etkilendigini belirtmislerdir. Bulgularimiz, bu arastirma sonugclart ile biiyiik
Olclide benzerlik gostermektedir. Bitki stres faktorlerinde yapilan baska bir caligmada, salisilik
asitin ¢ileklerde de ¢inko ile birlikte kullanilmasinin verim ve kaliteyi artirdig bildirilmektedir
(Jamali vd. 2013). Diger bir ¢alisma olarak, ¢ilek bitkisinde tuz zarari iizerinde, Selva ¢esidinde
CaS0s (10 mM) kullaniminin verim ve kaliteyi artirdigin1 da bildirmislerdir (Khayyat vd. 2007).

Cizelge 3. Farkl tuzluluk ve preparat uygulamalarinin erkenci verim iizerine etkileri
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.. Erkenci verim
Faktorler (a/bitki)
Tuzluluk
T1(Kontrol) 243.22 a
T2 163.14 b
T3 77.56 C
LSD %5 tuzluluk 6. 311
Uygulama
Kontrol 142.13 ¢
10 mM GI* 163.23 ab
20 mM Gl 166.33 ab
10 mM Si 166.56 ab
20 mM Si 167.00 a
10 mM GI+10 mM Si 157.53 ab
10 mM GI+20 mM Si 166.56 ab
20 mM GI+10 mM Si 155.76 b
20 mM GI+20 mM Si 166.66 ab
LSD 95 uygulama 10.931

*Gl: Glutamin, Si: Silisyum

Sekil 1°de farkli tuzluluk preparat uygulamalarinin bitkilerde erkenci ve gegci verim iizerine
etkileri verilmistir. T1 uygulamasinda en yiiksek erkenci verim 10 mM glutamin +20 mM silisyum
uygulamasinda belirlenirken T2’de ise 10 mM glutamin ve 20 mM silisyum uygulamasinda,
T3’de ise en yiiksek erkenci verim 20 mM glutamin uygulamasinda belirlenmistir (Sekil 1a).
Gegci verim olarak ise sadece T1 uygulamasinda sonu¢ alinmistir. Bu uygulamada ise 20 mM
glutamin +20 mM silisyum uygulamasi en yiiksek degerleri olusturmustur (Sekil 2a).

300
250
2

8

P
Z 8 8

m Kontrol

10mM Si

Erkenci Verim (g/bitki)

B 580
560
| s
| I | 520
; | i |
T1 vl IE}

=10 mM Gl.* =20mM Gl.

m20mM Si

®10mM Gl+20 mM Si ®20 mM Gl+10 mM Si ®20 mM Gl+20 mM Si

= 10mM Gl+10 mM Si

620
600

88 8

480

IOmM ZOmM 10mM 5i20mMSi 10mM

Kontrol

Geggi Verim (g/bitki)

GI+10
mM Si

mT1 mT2 mT3

10mM 20mM  20mM
G20 Gl+10 Gl+20
mMSi mMSi mM Si

Sekil 1. Farkh tuzluluk x preparat uygulamalarimin bitkilerinde erkenci

uzerine etkileri

Meyve agirhgi, suda coziinebilir kuru madde miktari ve meyve eti sertligi
Tuzluluk diizeylerinin meyve agirhidi iizerine etkisi istatistiksel olarak énemli bulunurken, suda
¢ozilinebilir kuru madde miktar1 ve meyve eti sertligi lizerine etkisi istatistiksel olarak 6nemli
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bulunmamustir. (Cizelge 4). En yliksek meyve agirligi 17.29 g ile T1 uygulamasinda belirlenirken,
en diisiik meyve agirligi 7.14 g ile T3 uygulamasinda bulunmustur. Preparat uygulamalarinin ise
meyve agirlig tizerine etkisi istatistiksel olarak dnemli bulunmus olup, en yiliksek meyve agirlig
13.77 g ile 10 mM glutamin +10 mM silisyum uygulamasinda belirlenmistir. En diisiik meyve
agirhgr ise 9.55 g ile kontrol uygulamasinda saptanmistir. Preparat uygulamalarimin suda
¢Oziinebilir kuru madde miktar1 ile meyve eti sertligi iizerine etkisi istatistiksel olarak nemli
bulunmamastir (Cizelge 4). Bu konuda yapilan bir caligmada, Keutgen ve Pawelzik, (2007), cilekte
tuz stresinde meyvede seker oraninin azaldigi, buna karsilik sitrik asit, asetik asit ve sodium
oraninin artmastyla tadin azaldigi belirtilmektedir. Bu sonuglar da mevcut ¢alismanin sonuglari
ile uyumlu bulunmustur.

Cizelge 4. Farklh tuzluluk ve preparat uygulamalarinin meyve agirhgi, suda ¢oziinebilir
kuru madde miktari, meyve eti sertligi iizerine etkileri

Faktorler 1‘(2‘)’“" g2 serm (%) :é'ft)ﬁ’g‘i ke eti
Tuzluluk

T1 (Kontrol) 17.29 a 7.58 ab 0.78 a
T2 12.25b 7.77a 0.61c
T3 714 ¢ 7.30b 0.68 b
LSD %5 tuzluluk 0.941 0.280 0.039
Uygulama

Kontrol 9.55¢ 7.57 0.67
10 mM GI* 11.33 b 7.53 0.67
20 mM Gl 12.44 ab 7.45 0.70
10 mM Si 12.77 ab 7.62 0.67
20 mM Si 12.77 ab 7.73 0.65
10 mM GI+10 mM Si 13.77 a 7.53 0.71
10 mM GI+20 mM Si 12.11b 7.47 0.72
20 mM GI+10 mM Si 12.77 ab 7.60 0.72
20 mM GI+20 mM Si 12.55 ab 7.45 0.71
LSD 95 uygulama 1.630 OD OD

*Gl: Glutamin, Si: Silisyum

Arastirmada, T1 tuzluluk seviyesinde, en yiiksek meyve agirligi 20 mM glutamin + 10 mM
silisyum uygulamasinda belirlenirken, T2 tuzluluk seviyesinde en yiiksek meyve agirligit 10 mM
glutamin + 10 mM silisyum uygulamasinda bulunmustur. T3 uygulamasinda ise 20 mm glutamin
+ 20 mM silisyum uygulamasinda en yiiksek meyve agirligi belirlenmistir (Sekil 2a). Suda
¢ozlinebilir kuru madde miktar ise T1 tuzluluk seviyesinde, en yiiksek 10 mM Si uygulamasinda
saptanmis olup, en diisiik meyve agirligi ise 20 mM glutamin uygulamasinda belirlenmistir. T2
tuzluluk seviyesinde ise en yiiksek suda ¢oziinebilir kuru madde miktar1 20 mM glutamin
uygulamasinda bulunmustur (Sekil 2b). T1 tuzluluk seviyesinde en yiiksek meyve eti sertligi 10
mM glutamin uygulamasinda bulunurken, T2 tuzluluk seviyesinde 10 glutamin + 20 silisyum
uygulamasinda belirlenmistir. T3 tuzluluk seviyesinde ise en yliksek meyve eti sertligi 20 mM
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glutamin + 20 mM silisyum uygulamasinda saptanmistir.

Meyve Agirligi (g) SCKM (%)
25,00 8,20
8,00 )
20,00 . 7.80
15,00 7,60 -
- 7,40
| i
10,00 7,20 .
5,00 E 7,00 _
. I 680 .
0,00 > | 6,60
T ™ 3 T ™ L]
m Kontrol = 10mM GL* = 20mM Gl m Kontrol = 10mM GL.* =20mM Gl
10mMm Si H20mMSi H10mM Gl+10 MM Si 10mM i H20mM S H10mM Gl+10 MM Si
B 10mM GH+20 MM Si 20 mM GI+10 mM Si B 20 mM G420 mM Si B 10 MM GI+20 MM Si B 20 mM GI+10 mM Si B 20mM Gl+20 mM Si

Meyve Eti Sertligi (kg)
1,00

0,80

0,60 B
0,40 i - :
0,20 ] : I '
0,00 , .
T T2 K]

m Kontrol m10mM GlL* =20 MM Gl.
10mM Si H20mM Si B 10 mM GI+10 mM Si

®10mM Gl+20 mM Si ®20 mM Gl+10 mM Si 820 mM GI+20 mM Si

Sekil 2. Farkh tuzluluk x preparat uygulamalarinin meyve agirhgi, suda coziinebilir kuru
madde miktar1 ve meyve eti sertligi iizerine etkileri

Meyve rengi L, C*, h°

Farkl1 tuzluluk ve preparat uygulamalarinin meyve rengi L, C* ve h° lizerine etkileri Cizelge 5’te
verilmistir. Tuzluluk diizeylerinin meyve rengi lizerine etkisi istatistiksel olarak 6nemli bulunmus
olup, en yiiksek meyve L degeri kontrol uygulamasinda belirlenmistir. C* ve h° degerleri ise
istatistiksel olarak onemli bulunmamistir. Preparat uygulamalarinin etkisine bakildiginda ise en
yiksek L degeri 34.91 ile 10 mM glutamin ve 33.46 ile 10 mM silisyum uygulamasinda
belirlenirken, en yiiksek C* degeri 39.82 ile 20 mM glutamin + 20 mM silisyum uygulamasinda
kaydedilmistir. Yine Cizelge 5’e gore en yiiksek h® degeri 36.66 ile 10 mM glutamin +10 mM
silisyum uygulamasinda belirlenmistir.

Cizelge 5. Farkh tuzluluk ve preparat uygulamalarinin meyve rengi L, C* ve h° iizerine
etkileri

Faktorler L Cc* h°
Tuzluluk

T1 35.51a 36.51 32.47
T2 31.93b 37.59 31.17
T3 28.23 ¢ 36.77 30.81
LSD s watuuk 1.757 OD OD
Uygulama

Kontrol 32.66 abcd 35.30 bc 28.83 bc
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10 mM GIL.* 3491 a 37.43 ab 31.02 abc
20 mM Gl 33.22 ab 37.62 ab 29.34 abc
10 mM Si 33.46 a 36.81 abc 30.06 abc
20 mM Si 32.96 abc 3290 c 26.64
10 mM GI+10 mM Si 29.51 e 35.89 abc 36.66 a
10 mM GI+20 mM Si 30.26 bcde 38.06 ab 32.63 abc
20 mM GI+10 mM Si 29.90 de 38.75 ab 34.67 ab
20 mM GI+20 mM Si 30.14 cde 39.82 a 33.48 abc
LSD 965 uyguiama 3.044 4.446 7.687
*Gl: Glutamin, Si: Silisyum
L C
a b
hue
C

Sekil 3. Farkh tuzluluk x preparat uygulamalarinin meyve rengi L, C*, h° iizerine etkileri

Sekil 3’de T1 tuzluluk seviyesinde en yiiksek L degeri kontrol grubunda bulunmustur. T2
grubunda en yiiksek L degeri 10 mM glutamin uygulamasinda bulunurken, T3 grubunda ise 20
mM silisyum uygulamasinda belirlenmistir. T1 tuzluluk seviyesinde en yiiksek C* degeri 10 mM
silisyum uygulamasinda bulunurken, T2 tuzluluk seviyesinde 20 mM glutamin +10 mM silisyum
uygulamasinda belirlenmistir. T3 tuzluluk seviyesinde ise en yiiksek deger 20 mM glutamin +20
mM silisyum uygulamasinda saptanmuistir.

Arastirmamizda, tuzluluk konsantrasyonlarinin artisina bagli olarak, meyve agirligi, SCKM,
meyve eti sertlii ve meyve rengi L degeri onemli derecede diisiis gostermistir. Buna karsin
tuzluluk uygulamalarina gére meyve rengi C* ve meyve rengi h® degerleri 6nemli degisimler
gostermemistir. Ayrica preparat uygulamalarina gore incelendiginde, uygulanan tiim preparatlar,
kontrole gore meyve agirligini artirmis olup, SCKM, meyve eti sertligi degerlerini
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degistirmemistir.

SONUC

Aragtirmamiz sonucunda, orta ve yliksek tuzluluk konsantrasyonlarinda, glutamin ve silisyum
kombinasyonunun denenen tiim konsantrasyonlarinin verim ve kalite bakimindan pozitif etkili
oldugu belirlenmistir.
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GLUTAMIN VE SIiLISYUM UYGULAMALARININ CILEKLERDE TUZLULUK
STRESI UZERINE ETKILERININ MORFO-FiZYOLOJIiK OLARAK
DEGERLENDIRILMESI
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1 Akdeniz Universitesi, Ziraat Fakiiltesi, Bahge Bitkileri Boliimii, Antalya, Tiirkiye
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Ozet

Cilek bitkisi tuza hassas bitki kategorisinde olup, yiiksek tuzluluk bitki gelisimini engellemekte
ve bitki fizyolojik bozukluklara neden olmaktadir. Ozellikle topraksiz ortamda yetistirilen bitkiler,
konvansiyonel yetistiricilige gore, abiyotik stres faktorlerine daha hassas olup, yetistiricilikte
kiiltiirel onlemlere dikkat edilmelidir. Bu amagla bitkilere disaridan uygulanan aminoasit,
mikrobiyal giibre ve hormon uygulamalar1 gibi baz1 preparatlar son zamanlarda bitkilerde abiyotik
stres kosullarina kars1 toleransi artirict uygulamalar olarak goriilmektedir. Bu ¢alismada, farkl
tuzluluk diizeylerinde yetistirilen c¢ileklerde, farkli preparat uygulamalarinin strese tolerans
bakimindan etkileri incelenmistir. Aragtirmada, Festival ¢ilek ¢esidi kullanilmig olup, yetistiricilik
topraksiz sartlarda yiiriitiilmustiir. Yetistiricilik ortiialti kosullarinda, kokopit igeren yetistirme
torbalarinda gergeklestirilmistir. Denemede {i¢ farkli tuzluluk diizeyinde (T1:1.5 dS/m (kontrol);
T2:2.25 dS/m; T3:3.00 dS/m) yetistirilen ¢ileklerde, iki farkli preparatin (glutamin ve silisyum)
farkli konsantrasyonlari (0, 10, 20 mM) ve kombinasyonlar1 (1. kontrol, 2. 10 mM glutamin; 3.
20 mM glutamin; 4. 10 mM silisyum; 5. 20 mM silisyum; 6. 10 mM glutamin+10 mM Si; 7. 10
mM glutamin+20 mM Si; 8. 20 mM glutamin+10 mM Si; 9. 20 mM glutamin+20 mM Si)
kullanilmistir. Aragtirmamiz sonucunda, tuzluluk diizeylerinin artigina bagl olarak incelenen tiim
morfo-fizyolojik kriter degerlerinde diisiisler belirlenmistir. Arastirmada, gerek glutamin ve
gerekse silisyum uygulamalar1 kontrole gore, gdvde ¢api, yaprak sayisi, yaprak oransal su igerigi,
klorofil indeksi degerlerini artirirken, nekrotik yaprak sayisim1 ve yaprak sicakligini 6nemli
derecede azaltmistir. Ozellikle yiiksek tuzluluk sartlarinda gergeklesen ug yanikliklari, disaridan
uygulanan preparatlarla azalmigtir. Bulgularimiz, topraksiz sartlarda yetistirilen ¢ileklerde, orta
ve yliksek tuzluluk diizeylerinde Glutamin + Silisyum kombinasyonunun bitki gelisimini pozitif
yonde etkiledigini gostermistir.

Anahtar kelimeler: Topraksiz, aminoasit, silisyum, EC, u¢ yanikligi.

MORPHO-PHYSIOLOGICAL EVALUATION OF THE EFFECTS OF GLUTAMINE
AND SIiLiCON APPLICATIiONS ON SALINITY STRESS IN STRAWBERRIES

Abstract

Strawberry plant is in the salt sensitive plant category and high salinity inhibits plant growth and
causes plant physiological disorders. In particular, plants grown in soilless culture are more
sensitive to abiotic stress factors compared to conventional growing and cultural applications
should be taken in cultivation. For this purpose, some preparations such as amino acids, microbial
fertilizers and hormone applications applied externally to plants are recently seen as applications
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that increase tolerance to abiotic stress conditions in plants. In this study, the effects of different
preparations on stress tolerance of strawberries grown at different salinity levels were
investigated. In this study, Festival strawberry cultivar was used and cultivation was carried out
under soilless conditions. Growing was conducted under greenhouse conditions in growing bags
containing coccopite. Different combinations and concentrations of two different preparations
(glutamine and silicone) in strawberries grown at three different salinity levels (T1: 1.5 dS/m EC,;
T2: 2.25 dS/m EC; T3:3.00 dS/m) were used in the trial (1. Control, 2. 10 mM glutamine; 3. 20
mM glutamine; 4. 10 mM silicon; 5. 20 mM silicon; 6. 10 mM glutamine+10 mM Si; 7. 10 mM
glutamine+20 mM Si; 8. 20 mM glutamine+10 mM Si; 9. 20 mM glutamine+20 mM Si). As a
result of our research, decreases were determined in all morpho-physiological feature values
examined due to the increase in salinity levels. In the research, both glutamine and silicon
treatments significantly increased crown diameter, leaf numbers, leaf proportional water content,
chlorophyll index values, while necrotic leaf numbers and leaf temperatures rates significantly
decreased compared to the control. In particular, tip blight, which occurs under high salinity
conditions, decreased with externally applied preparations. Our results showed that Glutamine +
Silicon combination positively affected plant growth in strawberries grown under soilless
conditions at medium and high salinity levels.

Keywords: Soilless, aminoacid, silicon, EC, tip burn.

GIRIS

Diinyada ve iilkemizde son yillarda yasanan iklim degisikliklerinden en fazla etkilenen sektor
bitkisel tiretimdir. Nitekim kiiresel 1sitnmanin artmasi ile bitkilerde su, sicaklik, tuzluluk stresi gibi
abiyotik stres faktorleri artmaktadir. Bu stres faktorleri bitkilerde bir yandan verim ve kaliteyi
azaltirken, diger yandan da topraklarin tarima elverisliligini de azaltmaktadir. Ayrica iireticiler
tarafindan yapilan yanlhs kiiltiirel uygulamalar bu stres faktorlerini daha da tetiklemektedir.
Dolayisiyla hem cevresel, hem kiiltiirel nedenler bitki verimini ve dolayisiyla tilkesel tarim
potansiyelimizi etkilemektedir.

Cilek, gerek lilkemizde ve gerekse diinyada en fazla iiretilen ve tiiketilen {iziimsii meyve tiirtidiir.
Ulkemiz cilek iiretiminde diinyada soz sahibi iilkeler arasinda olup, 728 112 ton iiretim miktar1 ile
diinyada dérdiincii sirada yer almaktadir (FAO, 2022). Thracatta ise 373 86 ton ile 8. siradadur.
(FAO, 2022). Cilek ayn1 zamanda iilkemizin 67 ilinde resmi olarak yetistiriciligi yapilan bir
tiirdiir. Adaptasyon kabiliyeti genis olan ¢ilek, degisen iklim kosullarina da hassas olan bir tiirdiir.
Ozellikle kuraklik, tuzluluk gibi abiyotik stres faktorlerine hassas olup, olumsuz gevre
kosullarindan hizl1 etkilenmektedir. Ayrica yetistiricilik agikta ve ortiialtinda, toprakli ve topraksiz
sartlarda yapilmakta olup, yetistiricilikte yapilan hatalarda su stresi ve tuzluluk gibi stresleri de
beraberinde getirmektedir.

Ulkemizde ortiialtinda yapilan konvansiyonel yetistiriciliklerde ve topraksiz tarimda en fazla
goriilen stres faktorii tuzluluktur. Konvansiyonel yetistiriciliklerde, yiiksek sicaklikla birlikte
toprak yiizeyinden meydana gelen buharlagmalarin yiiksek olmasi, taban suyunun yiikselmesi gibi
faktorler tuzluluk sorununu yaratirken, ireticilerin yanlis sulama ve giibreleme programlari
uygulamasi bu tuzlulugu daha da artirarak topraklar kirletmektedirler.

Bu aragtirmanin genel olarak amaci, ¢ilek yetistiriciliginde abiyotik stres faktorlerinden tuzluluga
kars1 tolerans artirici preparatlarin tayini ve etkin uygulama dozlarin1 farkli tarimsal 6zellikler
bakimindan irdelemektir.
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MATERYAL VE YONTEM

Bu arastirma, 2019-2020 yillar1 arasinda Akdeniz Universitesi Ziraat Fakiiltesi Arastirma ve
Uygulama Alaninda bulunan isitmasiz cam serada yiriitilmistir. Deneme materyali olarak
Festival ¢esidinin tiiplii fideleri kullanilmistir. Arastirma kokopit: volkanik tiif (1:1 v/v) igeren
saks1 kiiltiiriinde gergeklestirilmis (8 adet/saks1) olup, 15 Ekim tarihinde dikim tamamlanmistir.
Fertigasyon, drenaja gore planlanmis olup, kullanilan bitki besleme ¢ozeltileri Lieten (2008)’e
gore hazirlanmigtir. Fertigasyon otomasyon kontrollii iinite ile saglanmis ve bitki besin
soliisyonlar1 ayr1 stok tanklar ile bitkilere uygulanmistir. Arastirmada deneme konusu olarak {i¢
farkli1 EC diizeyi (T1, T2, T3) kullanilmistir. Bu uygulamalar asagida ayrintili olarak agiklanmuistir.
T1 (Kontrol): Kontrol uygulamasi olup, EC diizeyi 1.5 dS/m’dir. Bu oran besin ¢ozeltisinden
kaynaklanmakta olup, herhangi bir tuz uygulamasi yapilmamaistir.

T2 (Orta Diizey Tuzluluk): Bu uygulamada EC diizeyi 2.25 dS/m olarak planlanmis olup, tuz
uygulamasi NaCl stok soliisyonundan (5 kg NaCl /50 litre su) saglanmustir.

T3 (Yiiksek Diizey Tuzluluk): Bu uygulamada EC diizeyi 3.0 dS/m olarak planlanmis olup, tuz
uygulamasi NaCl stok soliisyonundan (10 kg NaCl /50 litre su) saglanmaistir.

Arastirmada ayrica glutamin (0, 10, 20 mM) ve silisyumun (0, 10, 20 mM) tek basina oldugu gibi,
kombinasyon olarak da uygulama dozlart denenmistir. (10 mM glutamin+ 10 mM silisyum, 10
mM glutamin + 20 mM silisyum; 20 mM glutamin + 10 mM silisyum; 20 mM glutamin + 20 mM
silisyum). Cizelge 1°de tuzluluk ve preparat uygulamalar1 takvimi verilmistir. Arastirmada,
tozlanmay1 saglamak amaciyla bombus arilar kullanilmistir.

Cizelge 1. Vegetasyon siiresince tuzluluk ve preparat uygulama zamanlari

15/10/2019 15/11/2019 15/12/2019-15/06/2019

Fide dikimlerinin | Bitkilerin kontrol | Tuz uygulamalarinin baslanmas1 ve preparat
gergeklestirilmesi ve | uygulamasinda uygulamalarinin ayda 1 kere olarak devam
kontrol tuzluluk | yetistirilmesi ve | edilmesi (T1, T2, T3)

uygulamasi birinci  preparat

(T1: EC=1.50) uygulamalari

Arastirmada govde ¢api, kardeslenme sayisi, yaprak sayisi, nekrotik yaprak sayisi, yaprak oransal
su icerigi, klorofil indeksi, yaprak sicakligi, yaprak alan indeksi, yaprak u¢ yanikligi orani
incelenmistir. Govde capi dijital kumpas ile, yaprak oransal su igerigi (Taze Agirlik- Kuru Agirlik)
/ (Turgor Agirligi- Kuru Agirlik) X 100 formiil yardimiyla % olarak tespit edilmistir (Smart ve
Bingham, 1974). Klorofil indeksi klorofil metre (FieldScoot CM1000), yaprak sicakligi infrared
termometre (Spectrum Technologies, Inc), yaprak alan indeksi Accupar LP80 cihazi, yaprak ug
yaniklig1, U¢ Yaniklig1r Zarar Orant (%) = Ug yanmiklig1 semptomu goriilen bitki sayist x 100 /
Toplam bitki sayis1 formiilii ile hesaplanmistir. Arastirma tesadiif bloklarinda boliinmiis parseller
deneme desenine gore planlanmis olup, 3 tekerriir ve her tekerriirde 16 bitki (2 saks1) olacak
sekilde planlanmistir. Ortalamalarin karsilastirilmasinda LSD %5 testi kullanilmustir.

BULGULAR VE TARTISMA

Morfo-fizyolojik Gozlem ve Analizler

Govde Capi, Kardeslenme Sayisi, Yaprak Sayisi, Nekrotik Yaprak Sayisi

Farkli tuzluluk ve preparat uygulamalarinin bitkilerde govde ¢api, kardeslenme sayisi, nekrotik
yaprak sayisi lizerine etkileri Cizelge 2’de verilmistir. Bu ¢izelgede goriildiigii gibi tuzluluk
diizeylerinin incelenen morfo-fizyoloik kriterler {izerine etkisi istatistiksel olarak Onemli
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bulunmustur. En yiiksek gévde ¢ap1 29.06 mm ile T1 uygulamasinda belirlenirken en diisiik gévde
cap1 15.89 mm ile T3 uygulamasinda, en yiiksek kardeslenme sayis1 yine 3.39 adet/bitki ile T1
uygulamasinda belirlenirken en diigiik 1.50 adet/bitki ile T3 uygulamasinda saptanmistir. Yaprak
sayis1 degerleri tuzluluk diizeylerinin artisina bagli olarak azalmistir. Nekrotik yaprak sayisi ise
T1 uygulamasinda goriilmemis olup, tuzluluk konsantrasyonlarmin artmasina bagli olarak
artmistir.

Preparat uygulamalarinin gévde ¢ap1 yaprak sayisi ve nekrotik yaprak sayisi kriterleri bakimindan
etkisi istatistiksel onemli bulunmustur. En yliksek govde ¢ap1 22.89 mm ile 10 mM glutamin +20
mM silisyum uygulamasinda belirlenmis, en yiliksek yaprak sayisi 11.66 adet/bitki 10 mM
glutamin ve 20 mM glutamin uygulamasinda, en diisiik olarak ise 8.44 adet/bitki ile kontrol
uygulamasinda saptanmistir (Cizelge 2).

Cizelge 2. Farkh tuzluluk ve preparat uygulamalarimin govde ¢api, kardeslenme sayisi,
aprak sayisi ve nekrotik yaprak sayisi iizerine etkileri

) ) Kardeslenme Yaprak sayisi Nekrotik

Faktorler Govde cap1 (mm) | sayisi o (adet/bitki) yaprak_ sayisi
(adet/bitki) (adet/bitki)

Tuzluluk
T1 (Kontrol) 29.06 a 3.39a 13.33 a -
T2 18.74 b 2.28 b 10.62 b 3.18b
T3 1589 ¢ 1.50c 8.25¢ 5.62a
LSDoes tuzluluk 0.877 0.200 0.644 0.623
Uygulama
Kontrol 18.10c 221 8.44 c 6.16 a
10 mM GI* 21.25Db 2.44 11.66 a 350c
20 mM Gl 21.06 b 2.37 11.66 a 4.66 bc
10 mM Si 21.65 ab 2.26 11.22 ab 4.83b
20 mM Si 20.88 b 2.35 11.22 ab 4.33 bc
10 MM GI+10 mM Si |21.72 ab 2.53 11.00 ab 4.33 bc
10 MM GI+20 MM Si [22.89 a 241 10.66 ab 4.00 bc
20mM GI+10 mM Si |21.18 b 2.40 10.33 b 4.00 bc
20mM GI+20 mM Si |22.34 ab 2.54 10.44 b 4.00 bc
LSD%S uygulama 1.520 OD 1.116 1.323

*Gl: Glutamin, Si: Silisyum

Sekil 1°de farkli tuzluluk diizeylerindeki preparat uygulamalarin gévde ¢api, yaprak sayisi ve
nekrotik yaprak sayisi tizerine etkileri verilmistir. Bu sekilde goriildiigii gibi en yiiksek govde cap1
T1°de 10 mM glutamin; T2’de 10 mM glutamin +20 mM silisyum, T3’de en yiiksek gévde ¢ap1
10 mM glutamin + 20 mM silisyum uygulamasi ve 20 mM glutamin ve 20 mM silisyum
uygulamasinda belirlenmistir. (Sekil 1a). Kardeslenme sayis1 bakiminda incelendiginde ise, T2 de
en yiiksek kardeslenme 20 mM glutamin +20 mM silisyum uygulamasinda belirlenmistir. T3’de
ise, 10 mM glutamin +10 mM silisyum uygulamasinda ve 20 mM glutamin +20 silisyum
uygulamasinda saptanmistir (Sekil 1b). T1’de en yiiksek yaprak sayis1 10 mM glutaminde
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belirlenirken T2‘de ise 10 mM glutamin, T3 de ise 20 mM glutamin uygulamasinda belirlenmistir
(Sekil Ic). Nekrotik yaprak sayisi ise, T3 uygulamasinda en yiiksek kontrol uygulamasinda
ortiliirken, en diisiikk 10 mM glutamin uygulamasinda kaydedilmistir (Sekil 1d).

Gévde Gapr (mm) Kardeslenme Sayisi (adet/bitki)
35,00 4,00
30,00 3,50
25,00 3,00
2,50
20,00 .
2,00
15,00 1,50
10,00 1,00
5,00 I 0,50
0,00 0,00
T1 T2 T3 T T2 3
= Kontrol = 10mM GL* 20mM Gl. = Kontrol =10mM Gl.* 20mMm Gl.
10mM si =20mM si = 10mM GI+10 mM Si 10mM si W20 mM Si W 10mM GI+10 mM Si
=10 MM GI4+20 mM Si B 20 mM GI+10 mM Si 8 20 mM GI+20 mM Si = 10 mM G1+20 mM Si m 20 mM GI+10 mM Si m 20 mM G1+20 mM Si
Yaprak Sayisi (adet/bitki) Nekrotik Yaprak Sayisi (adet/bitki)
16,00 10,00
14,00
12,00 8,00
10,00 6,00
8,00
6,00 4,00
4,00 2,00
2,00
0,00 0,00
T ™ T3 ™ T3
™ Kontrol w10mMGl* 20mM Gl. ™ Kontrol w10mMGl* 20mM Gl.
10mMm si =20 mM Si =10mM GI+10 mM Si 10mM si =20mM si = 10mM GI+10 mM Si
= 10mM GI+20 MM Si 20 MM GI+10 mM Si 20 mM G120 mM Si =10mM G1+20 MM Si B20 MM GI+10 mM Si B 20 mM G120 mM Si

Sekil 1. Farkh tuzluluk x preparat uygulamalarinmin bitkilerde govde capi, yaprak sayisi ve
nekrotik yaprak sayisi iizerine etkileri

Bulgularimiz neticesinde, tuzluluk konsantrasyonlarmin T1’den T3’e ilerledikce bitki gelisimini
temsil eden kriterlerden govde capi, kardeslenme sayisi, yaprak sayisi degerlerinde onemli
derecede diisiislerin gerceklestigi goriilmiistiir. Buna karsin, nekrotik yaprak sayisi degerleri de
tuzluluk konsantrasyonunun artigina bagli olarak artis gostermistir. Bulgularimiz bir ¢ok ¢alisma
ile uyumlu bulunmustur. Nitekim Tanou vd. (2009), cileklerde 200 mM NaCl uygulamasinda,
yapraklarda nekrotik lezyonlarin arttigini, Rahimi vd. (2011), ¢ileklerde tuz stresinin 30 mM’dan
90 mM’a ylikseltilmesiyle yaprak alanini ve bitki kuru madde oranini diisiirdiigiinii belirtmislerdir.
Aragtirmamizda uygulanan dokuz adet preparat uygulamasi sonuglarma bakildiginda ise
uygulanan tiim preparatlar strese tolerans yoniinden pozitif etkide bulunmustur. Bulgularimiz bir
cok calisma ile bliyiik 6l¢iide benzer ¢ikarimli bulunmustur. Nitekim yapilan ¢alismalarda direkt
olarak ¢alismamizda kullanilan konsantrasyon ve kombinasyonlarda uygulamalar ger¢eklesmese
de, benzer preparat uygulamalari ile ilgili ¢alismalar yapilmistir. Bu ¢alismalarda, Turhan ve Eris
(2009), cileklerde tuz stresi altindaki bitkilerde, bitki biinyesinde aspartik asit, glutamik asit,
arginin, prolin, serin ve alanin gibi aminoasitlerin biriktigini belirtmislerdir. Benzer olarak, Pirlak
ve Esitken, (2004), c¢ilek bitkisinde tuz stresinde yapraklarda prolin igeriginin arttigin
bildirmislerdir. Keutgen ve Pawelzik, (2008), ¢ilekte tuz stresinde prolin, asparagin ve glutamin
konsantrasyonunun arttigi ve bu nedenle tuz stresine karsi prolin, asparagin ve glutamin
aminoasitlerinin kullanilabilecegi bildirilmektedirler.

Yaprak Oransal Su I¢erigi ve Yaprak U¢ Yanikhg Oram

Farkli tuzluluk ve preparat uygulamalarinin bitkilerde yaprak oransal su igerigi ve yaprak ug
yaniklig1 orani iizerine etkisi Cizelge 3°de verilmistir. Tuzluluk diizeylerinin yaprak oransal su
icerigi lizerine etkisi istatistiksel olarak 6nemli bulunmustur. En yiiksek yaprak oransal su igerigi
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%86.65 kontrol uygulamasinda belirlenmistir. En yiiksek yaprak ug¢ yanikligi orani ise %18.14 ile
T3 uygulamasinda belirlenirken, en diisiik yaprak u¢ yanikligi oran1 %1.22 ile T1 uygulamasinda
belirlenmistir.

Preparat uygulamalarinin etkisine bakildiginda ise en yliksek yaprak oransal su igerigi kontrol
grubu harig, tiim preparat uygulamalarinda énemli bulunmustur. Cizelge 3’e gore en yliksek
yaprak u¢ yanikligi oran1 %13.00 ile kontrol uygulamasinda belirlenmistir.

Cizelge 3. Farkh tuzluluk ve preparat uygulamalarinin bitkilerde yaprak oransal su icerigi
ve yaprak uc¢ yanikhigi orani iizerine etkileri

Faktorler Yaprak Oransal Su igerigi (%) | Yaprak U¢ Yanmikhig1 Orani (%)
Tuzluluk

T1 (Kontrol) 86.65 a 122 ¢
T2 65.44 b 9.77b
T3 58.25¢ 18.14a
LSD 965 tuzluluk 3.456 1.067
Uygulama

Kontrol 61.28 b 13.00a
10 mM GL.* 71.77a 9.77 Db
20 mM GlI. 70.00 a 8.55 b
10 mM Si 71.22a 9.22b
20 mM Si 72.11a 9.77 Db
10mM GI+10 MM Si | 71.66 a 8.77hb
10mM GI+20 mM Si | 70.77 a 9.11b
20mM GI+10 mM Si | 70.33a 9.44b
20mM GI+20 MM Si | 71.88a 9.77 Db
LSD 95 uygulama 5.986 1.848

*Gl: Glutamin, Si: Silisyum

YOSi(%) Yaprak Ug Yanikligi (%)
100 25,00
20,00

0 Hm = II IIIII || ||I|

®
=]

8

5,

8

0,

5,

[=]
o

s P )]
=] [=] =]

[=]

0 0,

m Kontrol m10mM GL.* =m20mM Gl. m Kontrol » 10 mM GL.* 20mM Gl.
10mM Si 20 mM Si H10mM GI+10 mM Si 10mMsi =20mM Si ®10mM GI+10 mM Si
B10mM GI420 mM Si B 20 mM GI+10 mM Si B 20 mM Gl+20 mM Si =10 mM GI+20 mM Si ®20 mM GI+10 mM Si 820 mM GI+20 mM Si
(@) (b)

Sekil 2. Farkh tuzluluk x preparat uygulamalarinin yaprak u¢ yanikhig iizerine etkisi

Sekil 3a’da, T1 grubunda, en yiiksek yaprak oransal su igerigi 10 mM glutamin uygulamasinda
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belirlenirken, T2 grubunda da ayni sekilde 10 mM glutamin uygulamasinda bulunmustur. Sekil
3b’de ise en yliksek yaprak u¢ yanikligi T3 grubunda kontrol uygulamasinda kaydedilirken, T1
grubunda ise diisiis gostermistir.

Klorofil indeksi, Yaprak Sicakhig ve Yaprak Alan Indeksi

Farkli tuzluluk ve preparat uygulamalarinin bitkilerde klorofil indeksi ve yaprak sicakligi ve
yaprak alan indeksi lizerine etkileri Cizelge 4’te verilmistir. En yiiksek klorofil indeksi 369.29 ile
kontrol grubunda belirlenirken, en diisiik klorofil indeksi 262.77 ile T3 uygulamasinda
belirlenmistir. Yine Cizelge 4’e gore en yiiksek yaprak sicakligi 29.23 °C ile T3 uygulamasinda
belirlenmistir. En yiiksek yaprak alan indeksi ise kontrol tuzluluk uygulamasinda saptanmistir.
Cizelge 4’de preparat uygulamalarinin klorofil indeksi ve yaprak sicakligi iizerine etkisi
istatistiksel olarak dnemli bulunmustur. Bu ¢izelgeye gore en yiiksek klorofil indeksi 333.00 ile
20 mM glutamin +20 mM silisyum uygulamasinda belirlenirken, en diisiik klorofil indeksi orant
ise 297.67 ile kontrol uygulamasinda bulunmustur. Yaprak sicakligi ve yaprak alan indeksi
degerleri de en yiiksek kontrol uygulamasinda belirlenmistir.

Cizelge 4. Farkh tuzluluk ve preparat uygulamalariin bitkilerde klorofil indeksi, yaprak

sicakligl ve yaprak alan indeksi iizerine etkileri

Faktorler Klorofil Indeksi |Yaprak Sicakhgi (°C) |Yaprak Alan Indeksi
Tuzluluk

T1 (Kontrol) 369.29 a 2491 c 155a
T2 296.85b 27.36 b 1.46 b
T3 262.77 C 29.23 a 1.53 ab
LSD %5 tuzluluk 18.003 0.924 0.076
Uygulama

Kontrol 297.67 b 28.27 a 161la
10 mM GIL.* 318.44 ab 26.62 bc 1.56 ab
20 mM Gl. 303.33 ab 27.02 abc 1.51ab
10 mM Si 294.11b 28.18 ab 1.45b
20 mM Si 293.67 b 27.21 abc 1.50 ab
10 MM GI+10 mM Si [310.56 ab 27.38 abc 1.54 ab
10 mM GI+20 mM Si |315.67 ab 25.78 ¢ 1.47b
20 MM GI+10 mM Si |320.33 ab 26.88 abc 1.50 ab
20 MM GI+20 mM Si (333.00 a 27.14 abc 1.50 ab
LSD 965 uygulama 31.182 1.600 0.132
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Klorofil Indeksi Yaprak Sicakligi (°C)
500 35,00
400 3000 ;
25,00 [ ] -
300 o 20,00
200 15,00
10,00
100 5,00
0 || d 0,00
T2 T3 T1 T2 T3
m Kontrol = 10 mM GL.* m20mM Gl m Kontrol = 10mM GL* =m20mM Gl.
10mM Si ®=20mM Si =10 MM GI+10 mM Si 10mM Si =20mM i = 10mM GI+10 mM Si
®10mM GI+20 mM Si 820 mM GI+10 mM Si 20 mM Gl+20 mM Si m 10 MM GI+20 mM Si 820 mM GI+10 mM Si 820 mM Gl+20 mM Si

Yaprak Alan Indeksi

T1

2,00

1,50

1,00

0,50

T2 3

0,00

m Kontrol = 10mM Gl.* m20mM Gl
10mM Si ®20mM Si =10 mM GI+10 mM Si
®10mM GI+20 mM Si ® 20 mM GI+10 mM Si @20 mM Gl+20 mM Si

Sekil 3. Farkh tuzluluk x preparat uygulamalarmin bitkilerde klorofil indeksi, yaprak
sicakli@1 ve yaprak alan indeksi uizerine etkileri

Sekil 3’de en yiiksek klorofil indeksi T1’de 20 mM glutamin + 10 mM silisyum uygulamasinda
belirlenirken; T2’ de en yliksek 20 mM glutamin + 20 mM silisyum uygulamasinda bulunmustur
(Sekil 3a). T3 de ise ayn1 sekilde en yiiksek klorofil indeksi 20 mM glutamin + 20 mM silisyum
uygulamasinda belirlenmistir. Yaprak sicakligi T1’de 10 mM silisyum uygulamasinda; T2’ de ise
kontrol uygulamasinda belirlenirken T3’de de ayn1 sekilde kontrol uygulamasinda belirlenmistir
(Sekil 3b). Yaprak alan indeksi T1 grubunda en yiiksek 20 mM glutamin + 20 mM silisyum
uygulamasinda bulunurken, T2 grubunda ise en yiiksek yaprak sicakligi kontrol uygulamasinda
belirlenmistir. (Sekil 3c¢).

Arastirmamizda, T2 ve T3 tuzluluk seviyelerinde yaprak oransal su icerigi oranlar1 diiserken,
yaprak u¢ yaniklig1 oranlar1 artmis, klorofil ve yaprak alan indeksi degerlerinde ise ¢ok biiyiik
degisimler gergeklesmemistir. Hunt (1990) ise yaprak alaninin tag¢ alanina boliimiinden elde edilen
bir indeks oldugunu ve stres sartlarinda bir kriter olarak degerlendirildigini belirtmistir.

SONUC

Arastirma sonucunda, tuzluluk diizeylerinin artigsina bagl olarak incelenen tiim morfo-fizyolojik
kriter degerlerinde diisiisler belirlenmigstir. Orta ve yiiksek tuzluluk konsantrasyonlarinda, gerek
glutamin ve gerekse silisyum uygulamalarinin strese toleransi artirdigi belirlenmistir.
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Abstract

Background: One of the most consumption meat products is chicken burger. In this research,
chicken burgers were formulated by different flours such as corn and einkorn flour. Control group
was formulated with breadcrumbs. These samples were cooked by air fryer as a novel cooking
method. Materials and Methods: Chicken meat, salt, olive oil and flour types were purchased
from a local supermarket. Our research evaluates pH contents, colour (L*-lightness, a*-redness,
b*-yellowness) characteristics of uncooked and air fried chicken burger samples. Diameter
reduction and textural properties of chicken burgers were also examined. Results: The highest pH
value was found as 5.49 and 5.61 in the corn flour added uncooked and cooked chicken burger,
respectively (P < 0.05). Cooking process increased the pH values of raw samples. L*, a* and b*
values of the uncooked chicken burgers were determined to range from 54.33 to 62.75, 6.05 to
8.12, 20.80 to 23.31, respectively (P < 0.05). L*, a* and b* values of the air fried chicken burgers
were range from 53.72 to 58.63, 3.89 to 6.25, 22.44 to 24.32, respectively (P < 0.05). Addition of
corn flour to the burgers increased the L* and b* values (P < 0.05). The highest redness values
was found in breadcrumbs added group. However, the corn flour decreased the diameter reduction
of chicken burgers. When all textural characteristics are examined, usage of these flour affected
the hardness, gumminess and chewiness values of chicken burgers. Springiness and resilience
values was not affected (P > 0.05) by addition of the flours. Conclusion: These results indicate
that corn flour and einkorn flours can be improved the quality properties of uncooked and air fried
chicken burgers.

Keywords: Air frying, chicken burger, corn flour, einkorn flour

INTRODUCTION

At the present time, due to the increasing interest of consumers in natural and healthy nutrition,
consumers' tendency has increased towards foods not only being delicious and easy to prepare but
also containing various functional compounds for positive effects on health. The food industry
tries to produce alternative products for individuals with different diseases such as celiac, diabetes,
various digestive system diseases, cardiovascular diseases, and food allergies, as well as to
produce foods including natural, functional additives. Therefore, the demand for ready-to-eat food
products has been increasing in recent years due to developments in food science and technology
and the modernization of life. Chicken burgers are one of the ready-to-eat food products and are
widely consumed. Burgers could be produced with breadcrumbs or alternative cereals flour. Corn
flour is rich in magnesium, anthocyanin and carotenes (Chilon-Llico et al., 2022). Zein protein
contained in corn flour helps retain water in the product due to its hydrophilic feature and prevents
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frying oil from passing into the product. Thereby, the final product is perceived as juicy on the
inside and more crispy on the outside (Gokge et al., 2016). Einkorn wheat (Triticum monococcum)
is the most primitive type of wheat known. It is rich in protein, lipids (mostly unsaturated fatty
acids), microelements, and antioxidants such as carotenoids and tocols and has a high ash content
and compared to modern wheat, its carotenoid content is two times higher, lutein content is 3-4
times higher, riboflavin and pyridoxine contents are 4-5 times higher. It has been stated that it
helps reduce cholesterol levels in the blood thanks to its phytosterol content (Hidalgo &
Brandolini, 2019; Zaharieva & Monneveux, 2014). The protein content is higher than other kinds
of wheat, but the values of gliadin and glutenin, which constitute the gluten fraction, are lower
(Alp etal., 2022; Loje et al., 2003). This research was aimed at the production of healthier chicken
burgers by incorporating corn and einkorn flour, which is used as a substitute for breadcrumbs.
Changes in pH and color parameters by cooking, diameter reduction, and texture profile properties
of chicken burgers were determined.

MATERIALS AND METHODS

Chicken thigh and breast meats were obtained from a local market (Metro, Konya). Breadcrumbs,
corn flour (Bagdat Baharat), einkorn flour (Ingro, Karaman), salt and oils were purchased from
local markets (Konya, Tiirkiye).

Chicken thigh and breast meats were minced (Kitchen Aid, USA). To prepare chicken burger
samples, oil, salt and breadcrumbs, corn flour or einkorn flour were mixed with ground meat
according to formulations given in Table 1. The burger dough was kneaded by hand for 5 min and
waited for 1 hour at 0-4 ° C. The burgers as 90 g portions were prepared and shaped by using a
burger mold. The chicken burgers were divided into the following three groups: the first group as
control (CO) was prepared with breadcrumbs, the second group (CR) was prepared with corn
flour, the third group (EI) was prepared with einkorn flour. The breadcrumbs was replaced by corn
flour and einkorn flour in the second and third groups, respectively. pH and color parameters of
the uncooked chicken burgers and cooked burgers were determined. The chicken burgers were
cooked using an air fryer at 180 ° C for 7 min (Philips, Holland). After the cooking treatment,
texture profile analyses were performed.

Table 1 Formulations of chicken burgers with the addition of breadcrumbs, corn flour and einkorn flour
Chicken Burger Groups

Compounds (%) Control (C) Corn Flour (CR) Einkorn Flour (EI)
Chicken breast meat 45 45 45

Chicken thigh meat 40 40 40

Breadcrumbs 10 -

Corn flour - 10 -

Einkorn flour - - 10

Olive Oil 3 3

Salt 1 1 1

Water 1 1 1

A pH meter (Testo 205 pH-Temperatur-Messgerat, AG Postfach 1140, 79849, Lenzkirch) was

used to determine the pH values of the chicken burgers in each group (Lambooij et al., 1999).

The color (L*, a*, and b*) parameters of the chicken burgers were observed using a (CR-400

Minolta Co, Osaka, Japan) chromometer (Hunt et al., 1991).

A digital caliper (Mesem, Tiirkiye) was used to determine the diameter reduction values of chicken
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burgers.

While performing the texture profile analysis, the textural properties of each chicken burger
samples (hardness, cohesiveness, gumminess, chewiness, springiness and resilience) were
evaluated with Texture profile analyzer (TA-HD Plus Texture Analyser, UK). A cylindrical 36
mm diameter probe was used in the tests.

The data obtained for statistical analysis were subjected to variance analysis using Minitab
Statistical Software, Release 16.0 program. To compare whether differences between groups were
significant, mean values were analyzed using the Tukey Comparison Test.

FINDINGS AND DISCUSSION

Table 2 indicates the pH and color properties of uncooked and cooked chicken burgers with the
addition of corn and einkorn flour powders. The highest pH value was determined as 5.49 and
5.61 in the corn flour added to uncooked and cooked chicken burgers, respectively (P < 0.05).
The cooking process increased the pH values of raw samples. Similar increases in pH values were
observed by Ozcan and Bozkurt (2015), Oz et al. (2017) and Oz and Celik (2015). Oz et al. (2017)
stated that cooking usually increases the pH parameters of meat. In another study, increases in the
cooked pH values of chicken meatballs prepared with different levels of corn flour (Al-Mamun et
al., 2017). The increases in pH values may be referable to the separation of bonds including
imidazole, sulfthydryl, and hydroxyl groups (Girard, 1992).

Table 2 pH and color properties of uncooked and cooked chicken burgers with the addition of corn and einkorn flours
(mean + standard deviation)

Groups L* a* b* pH
Uncooked chicken burger

co 54,33+0,42¢  8,12+0,15” 20,80+0,158 5,37+0,008
CR 62,75+0,68"  6,63+0,158 23,310,332 5,49+0,007
El 58,43+0,648  6,05+0,368 21,55+0,77A8 5,40+0,018
Cooked chicken burger

Co 55,87+0,81B 6,25+0,354 22,61+0,138 5,57+0,008
CR 58,630,414 3,89+0,08¢ 24,32+0,05 5,61+0,004
El 53,72+0,048 5,02+0,218 22,440,028 5,5540,00¢

Different letters in the same column differ significantly (P < 0.05) by the Tukey's test.
CO: Control group prepared with breadcrumbs; CR: Prepared with corn flour; El: Prepared with einkorn flour

L*, a* and b* values of the uncooked chicken burgers were determined between 54.33 - 62.75,
6.05 - 8.12, 20.80 - 23.31, respectively (P < 0.05). L*, a* and b* values of the cooked chicken
burgers were ranged from 53.72 to 58.63, 3.89 t0 6.25, 22.44 to 24.32, respectively (P <0.05). L*
and b* values of all chicken burgers added with corn flour were observed as the highest (P < 0.05).
This could be related to the high L* and b* values of corn flour. Karahan et al. (2020) reported
that corn flour had a higher L* value and yellowness value (b*) of the different flours due to the
high carotenoid pigment content. Therefore, in our study, the highest redness a* values were
observed in the chicken burgers added with breadcrumbs. The cooking process generally
decreased a* values of chicken burgers. It is known that the decrease in a* values of cooked meat
is related to the denaturation of myoglobin (Oz et al., 2017).

Similarly to our study, Gokee et al. (2016) determined the highest b* value in chicken nuggets
coated with corn flour. Makri and Douvi (2014) reported that gilthead sea bream patties containing
5% and 10 % corn flour had higher L* values than patties added 0% and 2.5% corn flour and fish
patties prepared with 7.5% and 10% corn flour were more yellow (higher b* values) than patties
containing 0 and 5% corn flour.
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Table 3 Diameter reduction of uncooked and cooked chicken burgers with the addition of corn and einkorn flours
(mean =+ standard deviation)

Chicken burger groups Diameter Reduction (%)
Burgers prepared with breadcrumbs 7,02 £ 0,044
Burgers prepared with corn flour 3,524+ 0,438
Burgers pPrepared with einkorn flour 7,48 + 0,094

Different letters in the same column differ significantly (P < 0.05) by the Tukey's test.

Diameter reduction values of chicken burgers prepared with corn and einkorn flours are seen in
Table 3. The addition of corn flour to chicken burgers decreased the diameter reduction. In
agreement with our results, Babaoglu (2022) determined that chickpea flour and corn flour
decreased the diameter reduction values of meatballs (P < 0.05). Osman et al. (2022) observed the
lowest diameter reduction values in patties prepared with corn starch at 5% and 15% substitution
rates. This effect of corn flour could be attributed to its zein protein which has hydrophilic
properties and to its starch which has hydroxyl groups and hydrophilic properties that caused the
binding of more water and gel-forming properties (Gokge et al., 2016; Osman et al., 2022).
Similarly, Ramatsetse et al. (2024) reported that the diameter reduction values of mutton patties
formulated with different levels of Bambara groundnut decreased.

Textural properties of chicken burgers formulated with corn and einkorn flours are given in Figure
1. The incorporation of corn and einkorn flour affected hardness, gumminess, and chewiness
values (P < 0.05). While the lowest hardness value was observed in the control sample, corn flour
increased the hardness value, and also einkorn addition was similar to the control sample.
Springiness and resilience values was not affected (P > 0.05) by addition of the flours. Regarding
the gumminess and chewiness values of burgers, control samples had the lowest values than the
samples containing corn and einkorn flours.

Textural Properties

350
300
250
200
150

100

50

0
Hardness Gumminess Chewiness

mCO mCR ®E|

Figure 1 Textural properties of cooked chicken burgers with the addition of corn and einkorn flour
CO: Control group prepared with breadcrumbs; CR: Prepared with corn flour; El: Prepared with einkorn flour

Gokge et al. (2016) reported that soy and corn flour increased the hardness parameters of nuggets.
Similarly to our study, Babaoglu (2022) also observed that corn, millet, and buckwheat flour
increased the hardness and chewiness values of meatballs. Makri and Douvi (2014) determined
that the addition of corn flour at different levels increased the hardness, gumminess, and chewiness
values of gilthead sea bream patties. A similar increase in hardness and decreases in cohesiveness,
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and chewiness values were observed by the formulation of meatballs with bambara groundnut
flour (Ramatsetse et al., 2024).

CONCLUSION

The usage of corn flour and einkorn flour has an important effect on some quality properties of
chicken burgers. The highest lightness and yellowness values were observed in the CR group.
These flours increased the gumminess and chewiness values of chicken burgers. Chicken burgers,
prepared with corn flour and einkorn flour, may be an alternative for those who consume healthy
foods. Further studies are needed for revealing the other quality properties of the chicken burgers.
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Ozet

Jips mineralleri, jeolojik siiregler icerisinde var olan kayag gruplarindan kimyasal tortul kayaclarla
temsil edilmektedirler. Beyaz renkli saf jips minerali, anhidrit mineralinin (CaSOj4) biinyesine su
almasi ile olugsmakta olup, sulu kalsiyum siilfat (CaSO4 + 2H20) olarak bilinmektedir. Genellikle
kurak-yart kurak iklimlerde olusan jips minerali, halk arasinda al¢i tasi olarak
isimlendirilmektedir. Cok farkli kullanim alanlarina sahip olan jips minerali giiniimiizde belirli
boyutlarda 6giitiilerek toprak icerisine katilmakta olup, igerisinde bulunan kalsiyum (Ca) ve stilfat
(SOs) iyonlarmin etkisiyle toprak islahinda ve bitki beslenmesinde yogun olarak kullanilmaya
baslanmigtir. Jipsin zamanla toprakta ¢oziilmesiyle birlikte igerisinde var olan kiikiirdiin
serbestleserek toprak icerisinde yillar boyunca etkisinin siirdiirdiigii gériilmektedir. Bu sayede de
tarimda kullanilan kimyasal tarim ilaglarinda var olan kiikiirdiin kullaniminin azaltilmasina
yardimc1 olmakta ve ayni zamanda da toprak asitligini azaltarak bitki verimini de artirdigi
goriilmektedir. Ayrica; topraktaki kalsiyum (Ca) ve kiikiirt (S) elementleri suyun topraga girisine
katki saglamasinin yani sira toprak asitligini (toprak diizenleyici 6zellige sahip olmalari) ve
toprakta var olan aliminyumun (Al) toksik zararlarini azaltmaktadir. Diger taraftan da 6zellikle
sodyumca (Na) zengin topraklarda kalsiyum (Ca) ve sodyumun (Na) yer degistirmesiyle hem
topragin diisiik hidrolik iletkenlikten kurtarilmasina, hem de bitkiler acisinda besin kaynagi olan
kalsiyum (Ca) elementince zenginlesmesine bagli olarak toprak 1slahina yardimci olmaktadir.
Gilintimiizde iklim degisikliklerine bagl olarak yagmurlarin azalmasiyla toprak igerisinde sodyum
(Na) miktarinin artmasi ve bunun sonucunda topraklarin sodik 6zellik kazanarak verimsiz hale
gelmesi hem iilkemiz agisindan hem de diinyadaki verimli arazilerin kaybedilmesine neden
olmaktadir. Yapilan bu ¢alisma ile saf jips mineralinin belli miktarlarda ogiitiilerek topraga
eklenmesi sonucunda bitkiler agisindan toprak verimliliginin artir1ldig1 dolayisiyla da toprak 1slah1
icin kullanilabilir oldugu goriilmiistiir.

Anahtar kelimeler: Jeoloji, Jips minerali, Tarim topragi, Toprak 1slah,

GIRIS

Jips mineralleri, jeolojik siireclerde olusan kaya¢ gruplarindan olan tortul kayaglara ait kimyasal
tortul kayaglar ile temsil edilirler. Sekil 1’de gosterilen beyaz renkli (seffaf — parlak — saten) saf
jips minerali, sulu kalsiyum siilfat (CaSO4+2H,0) olarak bilinen anhidrit mineralinin (CaSOg) su
tarafindan emilmesiyle olusmaktadir (MinDat, 2024). Saf jips minerallerinin tarim topragi
tizerindeki etkisinin arastirilmasi, ¢iftlik verimliliginin artirillmas1t ve toprak Kkalitesinin
tyilestirilmesi agisindan onemli bir arastirma alan1 haline gelmistir. Bu ¢alisma, bitki verimliligini
arttirmak i¢in tarim topragina saf jips minerallerinin eklenmesi potansiyelini incelemektedir.

148


mailto:muratcamuzcuoglu@bayburt.edu.tr

International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

< g 7. 5 3 \

Sekil 1. Saf Jips minerali (https://.mindat.org/min-1784.tmI)

Cok farkli kullanim alanlaria sahip olan jips minerali giiniimiizde belirli boyutlarda ogiitiilerek
toprak icerisine katilmakta olup, icerisinde bulunan kalsiyum (Ca) ve siilfat (SO4) iyonlarinin
etkisiyle toprak 1slahinda ve bitki beslenmesinde yogun olarak kullanilmaya baslanmistir.

Jipsin zamanla toprakta ¢oziilmesiyle birlikte icerisinde var olan kiikiirdiin serbestleserek toprak
icerisinde yillar boyunca etkisini siirdiirdiigii goriilmektedir. Bu sayede de tarimda kullanilan
kimyasal tarim ilaglarinda var olan kiikiirdiin kullaniminin azaltilmasina yardimci olmakta ve ayni1
zamanda da toprak asitligini azaltarak bitki verimini de artirdig1 goriilmektedir.

SAF JIPS MINERALININ TOPRAK ISLAHINDAKI ROLU:

Jips, tipik olarak kurak ve yari kurak iklimlerde bulunan bir mineraldir ve genellikle alg1 tasi
olarak adlandirilir. Bununla birlikte, saf jips minerallerinin tarim topragina dahil edilmesi 1slah
siireci igin ¢cok dnemlidir. Oncelikle icerdigi kalsiyum (Ca) ve siilfat (SO4) iyonlar1 nedeniyle
toprakta dengeli bir pH icerigi saglar. Bunun sonucunda toprak asitligi azalarak bitki
verimliliginin artmasini saglar. Diger taraftan toprakta bulunan jips mineralinin kalsiyum (Ca) ve
kiikiirt (S) elementleri topragin diizenlenmesine katki saglamaktadir. Ayrica suyun topraga girisini
kolaylastirarak topraktaki aliiminyumun (Al) toksik olan zararli etkilerini azaltir (Shainberg vd.,
1989) . Yiiksek sodyum (Na) igerigine sahip topraklarda jips mineralinin eklenmesi sonucu jips
icerisinde var olan kalsiyum (Ca) toprakta var olan sodyumun (Na) yerini alarak toprak yapisini
tyilestirmektedir. Topragin hidrolik iletkenliginde bir artisa sebep olmakla birlikte, ayn1 zamanda
topraga temel besin kaynagi olan kalsiyum (Ca) elementinin de saglanmasina neden olur. Jipsin
¢oziinlirliigl jeolojik yapiya, litolojiye, tabaka kalinligina ve ¢oziinen materyalin icerigine bagl
olarak degisiklik gosterebilmektedir (Dogan, 2002; Karahan, 2016). Bunun yani sira da jipsin suda
¢oziinebilirligine, parcacik boyutu (Fao, 1990), sulu soliisyonun kimyasi, sicaklik ve basingta
etkili olmaktadir (Elorzo vd.,1998). Yiiksek ¢6ziinme kapasitesine sahip olan Jips minerali su ile
temas ettiginde daha hizli ¢ozlinmektedir (Cooper ve Saunders, 2002). Ayrica jips 1.0 atmosfer
basing altinda 35-40°C sicaklik altinda maksimum ¢oziintirliige ulagsmaktadir (Elorzo vd., 1998).
Jips minerali toprak icin yararli kosullarin olusmasi agisindan toprak diizenleyici olarak
kullanildiginda bitkilerde ve toprakta asagidaki durumlar gézlenir (Franzen ve ark., 2006).
Toprak sodyum igerigini azaltir.

Toprak hacminin azalmasina yardime1 olurken, suyun toprak igerisindeki hareketini artirir.
Toprak yiizeyinin kabuklagmasinin engellemesinin yan1 sira ylizey akisini da yavaslatir.

Yiiksek pH igerigine (pH>8,5) sahip topraklarda pH’y1 diisiiriir.

Aliiminyumun (Al) baskin oldugu topraklarda diisiik pH’y1 (pH<4,5) artirir.

Demir kloroz olusumunun, topraklarda olusmasini engeller

Kiikiirt ve Kalsiyum gibi bitki besin elementlerinin miktarin1 artirir.

TOPRAGIN FIZIKSEL OZELLIKLERININ iYILESTIRILMESI
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Jips minerali kullanimi topragin fiziksel 6zelliklerinin iyilestirilmesi i¢in kullanilabilen etkili bir
yontem olmakla birlikte, killi topraklarda goriilen su gecirgenliginin saglanmasi agisindan sikisma
(taslasma) ve tikaniklik gibi sorunlarin 6nlenmesinde 6nemli rol oynamaktadir. Jips minerali,
Ozellikle toprak olusuna ait partikiillerin bir arada tutulmasmi saglayarak hem topragin
havalanmasin1 hem de su gecirgenligini yarar saglamaktadir. Bu durumda bitki koklerinin
gelisimine ve bitkinin biiylimesine yarar saglamaktadir.

TOPRAGIN KIMYASAL OZELLIKLERININ DUZENLENMESI

Kalsiyum (Ca) ve kiikiirt (S) elementleri agisinda zengin olan jips minerali, topragin kimyasal
yapistm diizenlemek i¢in kullanilmaktadir. Ozellikle topragin pH dengesinin iyilestirilerek
asidikligin azaltilmasi sonucu bitkiler i¢in en uygun biiylime ortami olusturulur. Ayrica, kiikiirt
(S) igerigi ile bitkilerin protein sentezi artarak bitki de hem kalite hem de verim de artislar
meydana gelir.

TOPRAKTAKI TOKSINLERIN VE AGIR METAL iCERIKLERININ AZALTILMASI
Jips mineralinin bir baska oOzelligi de toprakta var olan agir metallerin ve toksinlerin
arindirilmasina yardimei olmasidir. Tuzlu topraklarda veya asir1 tuzluluga maruz kalan alanlarda
jips minerali kullanildiginda, toprakta var olan tuzlarin, toprak igerisinde emilimi kolaylasan sular
sayesinde yikanarak azalmasina yardimci olmakta ve bitkilerin tuz stresinde kalmalarin1 6nleyerek
daha iyi gelismelerine yardimci olmaktadir.

SURDURULEBILIR TARIM UYGULAMALARINDA KULLANIMLARI

Jipsin, tarimsal uygulamalarda kullanimi ile siirdiiriilebilir tarimin tesvik edilmesi, topragin
kalitesinde artiga neden olmakla birlikte topragin verimini artirir, ayni zaman da ¢evresel etkilerin
azaltilmasma yardimci olur. Cesitli kimyasal giibrelerin ve zararli kimyasallarin kullaniminin
azaltilmasi ile de hem toprak hem de su kirliligini 6nlenir.

JiPS MINERALININ iKLiM DEGIiSIKLiGINE ETKIiSi

Iklim degisikligi ile yagmurlarin azalmasi ve buharlasmanin fazla olmasi nedeniyle toprakta
sodyum (Na) konsantrasyonu artmaktadir, buna bagli olarak ta toprakta sodik 6zellikler gelisir.
Bu tiir kosullar olusmasi tarimsal anlamda hem {iretkenligin hem de siirdiiriilebilirligin
saglanabilmesi acisindan bazi olumsuzluklara neden olmaktadir. Dolayisiyla saf alci
minerallerinin topraga uygulanmasi ile topragin fiziksel ve kimyasal dzelliklerinin diizenlenerek
var olan sorunlar ortadan kaldirilabilmektedir.

SONUC

Bu ¢alisma, toprak verimliligini arttirmak i¢in saf al¢i minerallerinin tarim topragina dahil edilme
potansiyelini gdstermektedir. Jipsin toprak diizenleyici 6zellikleri toprak asitliginin azaltilmasini,
bitki besin maddelerinin saglanmasini ve sodik topraklarin iyilestirilmesini kolaylastirir. Sonug
olarak, saf al¢i minerallerinin tarimsal uygulamalara dahil edilmesi, toprak verimliliginin
artirtlmas1 ve tarimsal verimliligin siirdiiriilebilirliginin saglanmasi agisindan biiyiik 6nem
tasimaktadir. Fiziksel, kimyasal ve biyolojik 6zellikleri sayesinde topragin kalitesini iyilestirir ve
stirdiiriilebilir tarim uygulamalarinin yayginlagsmasina katki saglar. Ancak, uygulama 6ncesinde
toprak analizi yapilmasi ve dogru dozlarda uygulanmasi énemlidir.

Yapilan bu caligma ile saf jips mineralinin belli miktarlarda ogiitiilerek topraga eklenmesi
sonucunda bitkiler agisindan toprak verimliliginin artirildig1 dolayisiyla da toprak islahi i¢in
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kullanilabilir oldugu goriilmiistiir. Bu elementlerin dogru miktarlarda topraga eklenmesi, tarimsal
iiretimin artirilmasi ve siirdiiriilebilir bir tarim uygulamasinin desteklenmesi agisindan énemlidir.
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Ozet

Gliniimiiz tarim sektorii, artan niifusun gida talebini karsilama, {iriin kalitesi ve glivenligini
saglama ve tedarik zinciri verimliligini artirma gibi 6nemli zorluklarla karsi karsiyadir. Bu
baglamda, seffaflik, izlenebilirlik ve giivenilirlik sunan yapisiyla blokzincir teknolojisi, akill
tarim uygulamalari i¢in umut vadeden bir ¢6ziim olarak 6ne ¢ikmaktadir. Bu ¢alisma, blokzincir
teknolojisinin tarimsal {retim ve tedarik zincirlerindeki potansiyel uygulamalarini ve
karsilasabilecegi zorluklari incelemektedir. Blokzincir tabanli sistemler, tarim tirtinlerinin mensei,
tiretim kosullar1 ve lojistik siirecleri hakkinda seffaf ve degistirilemez kayitlar tutma olanagi
saglar. Bu sayede gida sahtekarligi ile miicadele edilebilir, iirlin geri cagirmalar1 hizlandirilabilir
ve tiiketici giiveni artirilabilir. Ornegin, bir {iriiniin tarladan sofraya kadar olan yolculugu
blokzincir lizerinde kayit altina alinarak, tiiketiciler {irlinlin nereden geldigini, hangi kosullarda
iiretildigini ve hangi siireglerden gectigini kolayca 6grenebilirler. Akilli tarim teknolojileri ile elde
edilen veriler (toprak nem orani, hava durumu, giibreleme bilgileri vb.) blokzincir iizerinde
giivenli bir sekilde depolanabilir ve analiz edilebilir. Bu veriler, ¢iftcilere yonelik karar destek
sistemlerinin gelistirilmesine ve kaynaklarin daha verimli kullanilmasina katkida bulunabilir.
Ornegin, toprak nem sensorlerinden elde edilen veriler, otomatik sulama sistemleri ile entegre
edilerek su tasarrufu saglanabilir. Sonug olarak, blokzincir teknolojisi, tarim sektoriinde seffaflik,
izlenebilirlik ve verimlilik saglama potansiyeline sahiptir. Teknolojik ve sosyal engellerin
astlmasiyla, blokzincir tabanli tarim uygulamalari, gida giivenligi ve siirdiiriilebilir tarim
hedeflerine ulasilmasinda 6nemli bir rol oynayabilir. Sistemde, tarimsal arazilerde ¢esitli sensorler
ve cihazlar tarafindan toplanan tarimsal verilerin saklanmasi i¢in IOT teknolojisinden
faydalanilmistir. Elde edilen verilerin seffaf olarak depolanmasi ve paylasilmasi i¢in giivenli bir
ortam saglayan blokzincir teknolojisi kullanilmigtir. Son olarak, elde edilen tarimsal verilerin
islenerek gercek zamanli olarak, analiz edildigi ve paydaslara yonetimsel kararlara destek olmak,
verimlilik ve tiretkenligin artirtlmasi yardimer ¢evrimigi bir karar destek sisteminin tasarimi da
anlatilmaktadir.

Anahtar kelimeler: Akilli Tarim Teknolojileri, Blokzincir, Gida izlenebilirligi, Dijital Doniisiim

GIRIS

Kiiresel tarim sektorii, artan niifusun gida taleplerinin karsilanmasu, {irtin kalitesi ve giivenliginin
saglanmasi ve tedarik zincirlerinin verimliliginin artirilmasi konularinda 6nemli zorluklarla karsi
karsiyadir. Blokzincir teknolojisi bu baglamda yenilik¢i tarim uygulamalari i¢in umut verici bir
¢Oziim olarak ortaya ¢ikmistir. Blokzincir teknolojisinin dogal Ozellikleri olan seffaflik,
izlenebilirlik ve giivenilirlik, teknolojiyi tarim endiistrisindeki birtakim sorunlarin ¢oziimiinde
degerlendirilebilir bir ara¢ haline getirmektedir(Kassanuk and Phasinam 2022). Bu teknoloji, gida
tedarik zincirindeki zorluklar1 ¢6zme potansiyeli nedeniyle son zamanlarda sektoriin ilgisini
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¢ekmektedir.

Tarim sektoriinde, tedarik zinciri verimliliginin arttirilmasi sirasinda, iiriin kalitesini ve gida
giivenligini saglamak onemli zorluklardir. Geleneksel tarim uygulamalar1 ve tedarik zincirleri
¢ogu zaman bu sorunlar etkili bir sekilde ele almak i¢in gereken seffaflik ve izlenebilirlikten
yoksundur(Gupta et al. 2020). Son dénemde yapilan ¢alismalar, blokzincir teknolojisinin gelismis
izlenebilirlik yetenekleri sayesinde sorunlu gidalarin geri ¢agrilmasini azaltarak, degismez ve
seffaf yapisi sayesinde gida tedarik zincirindeki tiim gevresel etkileri dogrulayarak siirdiiriilebilir
tarimi destekleyebilecegini gostermistir.

Endiistri devrimi ile, tarimsal faaliyetlerin daha kolay ve verimli hale getirilmesini saglamak
amaciyla tarimsal makinelerin kullanimi bagladi. 2011 yilinda tanitilan Endistri 4.0 ile
makinelesmeye dijitallestirme ve sanallastirma kavramlarinin da katilmasiyla birgcok sektor
degisime ugramaya basladi(Lasi et al. 2014). Dordiincii sanayi devrimi olarak da adlandirilan
Endiistri 4.0 temel olarak insan, makine ve teknoloji kavramlarmi bir araya getirmeyi
amaglamaktadir. Sensor teknolojileri ile otomatik olarak veri aktariminin saglanmasi, alinan
verinin makine 6grenmesi metotlari ile islenerek ilgili cihazlara aktarilmasi, cihazlarin génderilen
bilgi ile katma degerli ve optimize edilmis islemler gergeklestirmesi tamamen birbirine bagli bir
stireci ifade etmektedir. Tliim siirecin ger¢cek zamanli olarak birbirine bagli ve siirekli iletisimdeki
Nesnelerin interneti (IoT) teknolojisi sayesinde kullanilabilmesi miimkiin oldu. Verilerin
dogrulanmasi ve dagitik olarak kayit altina alinmasi, bu kayitlarin tiim birimler tarafindan seffaf
bir bigimde dagitilmasi ise Blokzincir teknolojisi ile miimkiin hale gelmistir(Upadhyay et al.
2021).

Tarimda Blokzincir Teknolojisi

Blokzincir teknolojisi, farkli paydaslarin yaptig1 islemlerin es zamanl olarak dogrulanarak kayit
edildigi bir teknolojidir. Olusan kayitlar seffaf, sistemin izin verdigi her paydas tarafindan kontrol
edilebilir ve yiiksek giivenlige sahip kayitlardir(Ayberkin and Ozen 2021). Bu nitelikleri
sayesinde izleme, onaylama ve dogrulama gibi bir¢cok sektoriin ihtiya¢ duydugu islemlerde
kullanilmaktadir(Crosby et al. 2016). Tarimda blokzincir hem fireticiler hem de tiiketiciler i¢in
kolay kayit tutma ve bilgiye erisim olanagi saglayan bir sistem olarak 6ne ¢ikmaktadir. Veri
toplamak i¢in kullanilan farkli teknolojiler ile elde edilen tarim alanlarindaki makineler, tohum,
sulama, hasat, depolama, hava durumu, arazi durumu gibi verilerin takip edilmesini saglarken
blokzincir  teknolojisi bu  verilerin saglikli  olarak dagitimmi ve korunmasin
gerceklestirebilmektedir. Bu veriler ¢iftciler icin degerli veriler saglarken, politika yapicilar i¢in
degerlendirmeleri, son kullanicilar iginde takip edilebilir bir sistem sayesinde katma degerli
tirtinlere kolay erisim saglamaktadir(Ferrandez-Pastor, Mora-Pascual, and Diaz-Lajara 2022).
Blokzincir teknolojisinin tarimsal uygulamalart heniiz erken asamadadir ve baz1 zorluklarla kars:
karsiyadir. Olgeklenebilirlik, enerji tiikketimi ve altyap: gereksinimleri gibi teknik engellerin yani
sira, ¢iftcilerin ve diger paydaslarin blokzincir teknolojisi hakkinda bilgi ve farkindalik eksikligi
de benimsenmeyi yavaslatmaktadir. Bu zorluklarin iistesinden gelmek i¢in, farkli blokzincir
platformlarinin performans ve maliyet acisindan karsilastirilmasi, enerji tasarruflu algoritmalarin
gelistirilmesi ve egitim programlar1 diizenlenmesi gibi caligmalar ylriitiilmelidir.

BLOKZINCIR TEKNOLOJISI VE IOT ILE TARIMSAL BILGI SISTEMI TASARIMI

Gilinlimiizde tarim sektorii, verimliligi artirmak ve kaynaklar1 etkin kullanmak adina ileri
teknolojilere ihtiya¢ duymaktadir. IoT ve blokzincir teknolojileri, tarimsal verilerin giivenli ve
verimli bir sekilde toplanmas1 ve analiz edilmesi i¢in ideal araclardir. Calismanin devaminda, bu
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iki teknolojinin entegre edildigi, tarimsal bir karar destek sisteminin nasil gelistirilebilecegi
incelenmektedir.

Sistem Mimarisi

Sistem iki ana bilesenden olusmaktadir: IoT cihazlar1 ve blokzincir ag1. IoT cihazlari, tarimsal
arazilerdeki cesitli sensorler araciligiyla verileri toplar ve bu verileri blokzincir agina iletir.
Blokzincir agy, verilerin giivenli ve degistirilemez bir sekilde saklanmasini saglamaktadir. Genel
sistem mimarisi Sekil 2°de verilmistir.

i
B

Sekil 2. Blokzincir ve IoT tabanli tarimsal karar sistemi

IoT Sensorleri ve Veri Toplama: Toprak nemi, sicaklik, su seviyesi gibi ¢esitli tarimsal veriler
sensoOrler aracilifiyla gercek zamanli olarak toplanir. Bu sensorler, kablosuz aglar {izerinden
verileri merkezi bir veri toplama birimine gonderir.

Blokzincir Entegrasyonu: Toplanan veriler, blokzincir agma giivenli bir sekilde aktarilir.
Blokzincir, verilerin giivenilirligini ve degismezligini saglar.

Veri Isleme ve Analiz: Blokzincir agina aktarilan veriler, bir karar destek sistemi (DSS)
tarafindan islenir. DSS, ciftcilere verimlilik artirma, sulama planlamasi ve hastalik tahmini gibi
konularda analizler sunar.

Blokzincir Teknolojisinin Kullanimi

Blokzincir, merkezi olmayan ve giivenli bir veri saklama teknolojisidir. Bu sistemde, tarimsal
veriler bloklar halinde saklanir ve her blok bir 6nceki bloga baglidir. Bu yapi, aktarilan verilerin
degistirilmesini veya silinmesini neredeyse imkansiz hale getirir(Chen, Lv, and Song 2019). Her
blok igerisindeki veri sifrelenerek bir sonraki bloga aktarilir. Bir blogun sifresinin degistirilmesi
icin Onceki bloklarinda sifreleri degistirilmelidir. Dolayisiyla bloklar arasinda manipiilasyona
kapali bir yap1 kendiliginden olusur. Genel bir blokzincir veri yapist Sekil 3° de
gosterilmistir(Esmer 2018).
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Sekil 3. Blokzincir veri yapisi

IoT sensorleri tarafindan toplanan veriler, ilk olarak bir veri toplama merkezine iletilir. Toplanan
veriler, bir konsensiis mekanizmasi sayesinde dogrulama siirecinden gecer ve ardindan aga
gonderilir. Dogrulanan veriler, yeni bir blok olarak blokzincirine eklenir. Veriler, dagitik bir
defterde saklanir ve bu defter tiim katilimcilar tarafindan dogrulanabilir.

IoT Teknolojisinin Kullanim

IoT, fiziksel cihazlarin internete baglanarak veri toplamasini ve paylasmasii saglayan bir
teknolojidir. Tarimsal uygulamalarda, [oT sensdrleri toprak, hava ve su kosullarini izlemek gibi
farkli alanlarda kullanilmaktadir(Aydin 2022). Sensorler vasitasiyla alinan veriler, internet
vasitastyla sunucuya aktarilir. Temel bir [oT iletisim sistemi Sekil 4 ‘te verilmistir.

Sensorler Ag lletimi Sunucu

AN

&l
//

-~

Sekil 4. Akilli tarima yonelik IoT iletisim 6rnegi

Tarim arazilerine yerlestirilen sensorler vasitasiyla belirlenen periyotlarda toprak nemi, sicaklik,
su seviyesi gibi parametrelerin 6lgiimleri gerceklestirilir. Sensorler, 6l¢iilen verileri bagl olduklari
kablosuz aglar {lizerinden veri toplama merkezine iletilir. Toplanan veriler, merkezi bir sistemde
islenir ve blokzincir agina gonderilmek iizere hazirlanir. Hazirlanan veriler bloklar halinde aga
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aktarilir.

Karar Destek Sistemi (KDS)

KDS, toplanan verilerin analiz edilerek kullaniciya anlamli bilgi sunulmasini saglar. Bu sistem,
tarimsal verileri isleyerek ciftcilere sulama zamanlamasi, giibre kullanim1 ve hastalik yonetimi
gibi konularda 6nerilerde bulunabilecek bir yapiya sahiptir.

Blokzincir agina kaydedilen veriler DSS tarafindan alinir. DSS, ¢esitli analiz teknikleri kullanarak
verileri isler. Islenen verilerden elde edilen sonuglar ve dneriler, kullanici ara yiizii araciligiyla
ciftcilere sunulmaktadir.

SONUC

Glinlimiizde tarim sektorli, verimliligi artirmak ve kaynaklar1 etkin kullanmak adina ileri
teknolojilere ihtiya¢ duymaktadir. IoT ve blockchain teknolojileri, tarimsal verilerin giivenli ve
verimli bir sekilde toplanmasi ve analiz edilmesi i¢in ideal araglardir. Bu calismada, bu iki
teknolojiyi entegre ederek, tarimsal bir karar destek sisteminin nasil gelistirilebilecegi
incelenmistir.

Blokzincir teknolojisi ve Nesnelerin Interneti (IoT) kullanilarak tarimsal verilerin toplanmast,
islenmesi ve analiz edilmesini saglayan bir karar destek sistemi tasarlanmistir. Sistem, tarimsal
arazilerden su, nem, toprak ve meteorolojik verileri gercek zamanli olarak toplayarak, bu verileri
blokzincir agina aktararak veri glivenligi ve gizliligi saglayacaktir. Tasarlanan KDS kullanicilar
i¢cin katma degerli analizler sunabilecektir. KDS sayesinde ¢ift¢ilere, kaynak kullanimini optimize
etmek ve gevresel etkiyi en aza indirmek i¢in veriye dayali bilgiler saglanabilir.
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Abstract

Potato (Solanum tuberosum L.) holds significant agricultural value due to its extensive use area,
high yield potential, and nutritional value. Potato is one of the most important plant species for
the agriculture of Tiirkiye and the world. Potato ranks as the fifth most produced plant in the
Tiirkiye, following sugar beet, wheat, barley, and maize. However, there are several bacterial
diseases that substantially affect the growth and yield of potato plants in Tiirkiye such as potato
ring rot disease caused by Clavibacter michiganensis subsp. sepedonicus, potato brown rot disease
caused by Ralstonia solanacearum, potato common scab disease caused by Streptomyces scabiei,
potato soft rot disease caused by Pectobacterium carotovorum and Dickeya spp. Potato ring rot
and potato brown rot diseases are subject to quarantine, and becoming more of an issue. Despite
the severity of these diseases, there are no definite and effective management methods for these
diseases except for the potato common scab disease. Biological control methods within the scope
of disease management are considered a significant part of the sustainable agriculture. Recently,
bacteriophage therapy is one of the most remarkable to biological control method of the plant
pathogenic bacterial agents. Bacteriophages are viruses that infect bacteria, and they can be
categorized into two groups lytic or virulent phages and lysogenic or temperate phages based on
whether or not their DNA genome is integrated into the bacterial genome. Also, according to
antigenic properties of phages classified into two groups: monovalent phages and polyvalent
phages. Bacteriophages have the distinct characteristics as biocontrol agent. They are self-
replicating, naturally occurring components of the biosphere. Importantly, they are non-toxic to
eukaryotic cells and exhibit host specificity, often being highly discriminatory toward target
pathogens. These traits approach presents an applicable and promising solution to control bacterial
diseases affecting potatoes. Although there have not been yet any published bacteriophage studies
specifically focusing on Clavibacter michiganensis subsp sepedonicus, the bacterial agent for
potato ring rot disease, there have been some studies conducted for other bacterial agents like
Ralstonia solanacearum, Pectobacterium carotovorum, Dickeya spp., Streptomyces scabiei. This
overview has promising developments in the way against plant bacterial diseases and important
for future developments and will lead to the discovery of new ways for pathogen control and a
better understanding of bacteriophage studies.

Keywords: Bacteriophages, potato, Clavibacter, Ralstonia, Pectobacterium, Dickeya,
Streptomyces.

INTRODUCTION
Potatoes (Solanum tuberosum L.) are one of the most important plants globally. Potato is ranked
as the fourth most crucial staple food for human consumption worldwide (Wang et al., 2021).
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Potato ranks as the fifth most produced plant in Tiirkiye, following sugar beet, wheat, barley, and
maize (TUIK, 2022). Additionally, potatoes are the largest non-cereal food crop in the world, a
substantial contribution to global agriculture (Wang et al., 2021; Wang et al., 2023). The
significance of potatoes extends beyond their role as a food crop. They are also crucial in various
research areas. Potato plants have been utilized as a model system for gene silencing studies,
highlighting their significance in advancing research in plant science (Dobnik et al., 2016).

Potato production was a total of 376 million tons in 2021 and the average yield is 2,074 kg/da
(FAO 2021). Tirkiye ranks 16", meeting 1.4% of world production with 5.1 million tons.
Afyonkarahisar ranks first in potato cultivation areas in Tiirkiye in 2021 with 151 thousand 38 da
(10.9%), Nigde is second with 146 thousand 890 da (10.6%), and Konya is third with 145 thousand
890 da (10.5%) (TUIK, 2022). In Tiirkiye potato cultivation areas, Nigde ranks first with 176.3
thousand da (12.7%) in 2022, while Afyonkarahisar ranks second with approximately 150
thousand da (10.8%) and Konya with 120.5 thousand da (8.7%). It ranks third. Nigde province
increased its potato cultivation area by 2.1% in 2022 compared to the previous year (TUIK, 2022).

Bacteriophage Studies on Most Common Bacterial Diseases of Potato

Plant bacterial diseases cause serious yield and quality damage. For bacterial disease control
biological treatments are might be a substantial alternative option to chemical management. These
methods could include the application of bacteria that can produce antimicrobial agents and inhibit
the secretion of pathogen enzymes or obligate and facultative predators can be used. Plant based
active ingredient, plant extracts and bacteriophages are the ways that can be used as biological
crop treatments (Beno et al., 2022; Czajkowski et al., 2011; Jones et al., 2007).

Bacteriophages are viruses that infect bacteria (Briissow & Hendrix, 2002, Samir, 2021), and they
have categorized into two groups lytic or virulent phages and lysogenic or temperate phages as
their life cycle. Lytic phages are a form of phage that reproduces quickly after entering their host
bacteria, lysing (bursting) the cell to release more phages. Lysogenic phages belong to those that
may include their DNA into the genome of their host bacterium the integrated phage DNA is
termed as prophage and lysogenic phage remain dormant as prophages. To enter the lytic cycle,
they might subsequently go through induction (Jamal et al., 2019). Also according to antigenic
properties of phages classified into two groups; monovalent phages which with a narrow host
range spectrum and are specific to a single bacterial genus and polyvalent phages with a broad
host range and are specific to more than two genera (Chung, et al., 2023). Bacteriophage
treatments presents an applicable and promising solution to control bacterial diseases affecting
plants. Frederick Twort and Félix Hubert d'Herelle who observed some small agents parasitizing
bacteria in growing culture and named as “bacteriophage” in 1915 and 1917 (Chanishvili, 2012).
Consequently, it was recognized as a potential antimicrobial agent. The use of phages for disease
control is a fast-expanding trend of plant protection with great potential to replace chemical
management. The most common bacterial diseases in potato production in Tiirkiye are as follows
potato ring rot disease, potato brown rot disease, potato soft rot disease, potato common scab
disease.

Bacteriophage Studies on Brown Rot Disease Caused by Ralstonia solanacearum

Brown Rot is caused by the bacterium Ralstonia solanacearum and is widely distributed in warm
temperate areas of the world. The disease can cause wilting of the potato plant but the symptoms
most likely to be seen are in the tubers. The initial symptom is brown staining of the vascular ring
which later rots completely. A grey-white ooze may exude from the eyes and heel end of the
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potato. The most likely sources of field infection are infected seed potatoes and waste material
dumped either on fields or into water courses from which potato fields are irrigated. Spread within
and between fields is possible via irrigation water, on equipment, or by insect or nematode
transmission (Janse, 2012). Potato Brown rot disease is subject to quarantine.

Fujiwara et al., utilized three bacteriophages (JRSA1, $RSBI1, and $RSL1) which have a lytic
structure to target R. solanacearum in 2011. The application of $RSB1 phage, either alone or in
combination with other phages, resulted in the lysis of the R. solanacearum factor. The rapid
decline in bacterial cell density within the host plant clearly indicated this. While no wilt signs
were seen in any of the plants treated with the $RSL1 phage during the trial duration, wilt was
noticed in all of the plants infected with the phage beginning on the eighteenth day following
infection. Phage particles of $RSL1 could be isolated from plant roots and soil for four months
after infection.

The filamentous phage ¢RSM3, which infects R. solanacearum strains and inactivates
pathogenicity in the plants, may be a useful tool for managing bacterial wilt in plants, confirming
a study by Addy et al., 2012. It has been demonstrated that bacterial wilt was not induced by
inoculating tomato plants with ¢RSM3-infected cells. Rather, cells infected with vRSM3
increased the expression of genes linked to pathogenesis (PR). Furthermore, tomato plants were
protected from infection by virulent strains of R. solanacearum by pretreatment with ¢RSM-
infected cells. )RSM phages could be a useful tool in controlling bacterial wilt in crops because,
given the right conditions, the ¢RSM3-infected cells can multiply and continue to produce
infectious phage particles.

Fourteen phages that infect R. solanacearum have been obtained from soil samples in another
study carried out in 2015 by Bhunchoth et al. The phages identified C3, C6, C8, C10, C11, C12,
J2, J3, J5 (podoviruses), C5, C7, J1, J4 (myoviruses), and J6 (Jumbo myoviruses). Testing the
phages against 59 R. solanacearum strains taken from Thailand and Japan demonstrated that vary
host ranges. Based on their morphology, these phages have been identified as five myoviruses and
nine podoviruses. In contaminated soil, podovirus J2 and another podovirus (pRSB2) effectively
lysed host cells. Tomato plants infected with an extremely virulent strain of R. solanacearum
showed no wilt whether treated with J2. In pot studies, J2 treatment effectively prevented tomato
bacterial wilt and decreased the pathogen's concentration in contaminated soil.

Bacteriophage Studies on Potato Soft Rot Disease Caused by Pectobacterium carotovorum
and Dickeya spp.

Potato soft rot is caused by Pectobacterium carotovorum, a common soil resident. Bacterial soft
rot occurs on a wide range of crops and is one of the most severe postharvest diseases of potatoes
worldwide. Product losses may occur during storage, transit, or marketing. The bacterium invades
the potato tuber chiefly through wounds. Soft rot in tubers is cause immaturity, wounding,
invasion by other pathogens, high tuber and storage temperatures, free water and low oxygen
conditions. Soft rot on tubers first appears as small, tannish, water-soaked spots on the surface.
These spots rapidly enlarge and the tissue decomposes in a soft, blister-like area on the surface of
the tuber. Often, a slimy or watery substance oozes from breaks in the blister. The blister margin
is darker than the tuber skin. Soft rot often follows bruising and is first white to cream-colored.
After exposure to air, it becomes brown to black. The boundary between the disintegrated and the
sound tissue is sharp. It is nearly odorless at the stage. As secondary rot occurs, the rot becomes
very foul-smelling. The rot typically progresses to the point of a chalky-white, foul-smelling mass.
Soft rot symptoms on the foliage include weak, chlorotic (yellowed) plants with margins of
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leaflets curled upwards. Stem lesions are usually light brown but can be colorless, but not black.
Stems will rot and become very mushy. Tuber rot will occur as point infections often on an eye
but can be generalized on the tuber. The tuber rot is colorless and extremely wet and mushy. Potato
soft rot disease is not-subject to quarantine.

One of the first accepted studies on this topic was carried out in 1925 by Coons and Kaotila. It was
able to isolate a transferable lytic principle (bacteriophage) from soil, river water, and rotten
carrots The results indicated that phages could be agents against bacteria in the soil and natural
environment. They reported that when the obtained Pectobacterium carovotorum subsp.
carovotorum (Pcc) and phages were applied to potatoes and carrots, rotting occurred only in
carrots and potatoes containing Pcc, and there was no rotting in the carrot and potato plants they
applied combined.

A biocontrol agent against the bacterial soft rot agent Pcc was developed by Lee et al. (2012)
using the whole genome sequence of the PP1 bacteriophage. They indicated that the 44,400 bp
genome sequenced PP1 phage can be used as a biocontrol agent since it prevents the hosts it infects
from going through a lysogeny cycle. t is reported that this study is the first full genome sequence
of the Pcc targeting bacteriophages.

According to Czajkowski et al. (2013) From soil samples collected in various locations of Poland,
nine bacteriophages (¢D1, ¢D2, ¢D3, ¢D4, $D35, $D7, ¢D9, ¢D10, and ¢D11) that infect Dickeya
spp. biovar 3 (Dickeya solani) were recovered. Phage ¢D5 demonstrated the widest host range in
the experiments on host range, since it infected all Dickeya species, while phage ¢D7 had the
shortest host range, only infecting isolates of Dickeya dadantii and Dickeya solani. No phage was
able to infect isolates of Pectobacterium spp. The bacteriophages successfully prevented Dickeya
solani from growing in vitro and shielded potato tuber tissue from the bacteria's maceration.

Bacteriophage Studies on Potato Common Scab Disease Caused by Streptomyces scabiei
Potato common scab (PCS) mostly caused by Streptomyces scabiei is an important disease that
causes significant income losses worldwide. The economic losses are primarily due to the reduced
marketability of tubers caused by the appearance of scab lesions. PCS may be superficial or deep
corky lesions expressed by expanding the epidermal lenticels. S. scabiei is a Gram-positive,
filamentous bacterium, belonging to Streptomyces species in the class Actinomycetia of the
phylum Actinobacteria. PCS disease is not-subject to quarantine

In 2001, McKenna and peers identified the highly virulent and polyvalent Streptomyces phage
(QAS1) from a Western Australian potato field. Pathogenic Streptomyces strain that causes scabs
was artificially inoculated into seed potato tubers, and the effectiveness of the isolated phage to
disinfest them was assessed. When tubers from scab-affected potatoes treated with phage were
harvested, the amount of scab surface lesions in the tuber progeny was much lower than in tubers
from non-treated tubers. Phage treatment of seed tubers also resulted in a considerable reduction
in the amount of scab lesions. Weight, size, and quantity of harvested tubers from phage-treated
or non-treated tubers did not change significantly. For the first time, an in vivo investigation has
employed the Streptomyces phage to effectively disinfest seed potatoes of S. scabiei, reducing soil
contamination from the inoculum carried by seed tubers and reducing infection of tubers.

A new bacteriophage with a strong lytic effect against S. scabies was discovered from an Egyptian
potato field and given the name SscP1EGY in the study conducted by Abdelrhim et al. in 2021.
51,751 nucleotides make up the genome of SscP1EGY, which is projected to have 76 genes. Seven
examined strains of Scabiei were infected and fully lysed by SscP1EGY'; however, it exhibited no
Iytic action against non-target plant pathogenic bacteria, three helpful Streptomyces species, or
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other beneficial bacterial species. When phage SscP1EGY was applied to potato tubers inoculated
with S. scabiei in greenhouse studies, the severity of the scab, the number of lesions, and the
percentage of lesion surface all decreased relative to the inoculated tubers that did not receive
phage therapy. Additionally, scab lesions showed up as superficial in tubers treated with phage
but as pitted in tubers not treated with phage. According to the findings, SSCP1IEGY may be useful
as a biological control agent against S. scabiei.

Bacteriophage Studies on Potato Ring Rot Disease Caused by Clavibacter michiganensis
subsp. sepedonicus

Potato ring rot causes wilting, chlorosis in the interveinal spaces, and necrosis, which starts at the
margins. As the disease progresses the plant can collapse. Tubers develop characteristic ring rot
symptoms. When tubers are cut and squeezed, milky droplets can be erased, sinking down upon
relief. As the disease progresses, the vascular tissue becomes soft cheesy in texture. Potato ring
rot disease is subject to quarantine. Although there are studies on various subspecies of
Clavibacter michiganensis, currently no studies have been found on Clavibacter michiganensis
subsp. sepedonicus. Although there are studies on various subspecies of Clavibacter
michiganensis, currently no bacteriophage studies have been found on Clavibacter michiganensis
subsp. sepedonicus.

In conclusion, biological control methods within the scope of disease management are considered
a significant part of the Green Deal. The advantages of phage therapy are reduction in the use of
chemical agents against pathogens. This avoids problems associated with environmental
pollution, ecosystem disruption, and residual chemicals on crops. One of the other significant
advantages of bacteriophages is their specificity. They can target particular strains of bacteria
without harming beneficial microbes or the plant itself. This precision is crucial for effective
disease management while preserving the overall ecosystem balance in agricultural settings.
Major problems with phage therapies are: Extracellular polysaccharides produced by pathogenic
bacteria prevented phage adsorption. There were various degrees of susceptibility among bacterial
strains. Bacteriophages can be sensitive to environmental conditions such as temperature, pH, and
UV light. Ensuring the stability of phage preparations during storage and transportation can be
challenging, particularly in agricultural settings where fluctuating environmental conditions are
common.

CONCLUSION

Recent decades, phage therapy is used to control of the plant pathogenic bacteria. Recent studies
have reported the potential of bacteriophages as a biological control strategy for managing potato
diseases. Their use in disease management offers several advantages, including eco-friendly,
targeted specificity, and the ability of the antibiotic resistance. Despite existing challenges,
ongoing research and technological advancements are expected to further enhance the
effectiveness and applicability of phage-based solutions in agriculture.
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Ozet

Feline Panleukopenia, kedilerde oldukg¢a bulasici, potansiyel olarak oliimciil bir hastaliktir.
Feline Panleukopenia Virus (FPV), yiiksek ates ve fizyolojik degisikliklere neden olan son
derece bulasic1 bir enfeksiyon etkenidir. FPV her yastaki kedileri etkileyebilirken, hastalik daha
cok yavru kedilerde goriiliir. Panleukopeni tanisi, maruz kalma gegmisine, klinik belirtilere, viral
antijenin saptanmasina ve hayvandaki karakteristik hematolojik degisikliklere dayanir. Kesin
tan1 postmortem doku Orneklerinin histopatolojisi ile konulabilir. Bu hastaligin tedavisi, sivi
replasmani ile siddetli dehidrasyonla miicadele etmeyi, gastrointestinal sistemi dinlendirmeyi,
elektrolit dengesizligini diizenlemeyi, devam eden kayiplar1 en aza indirmeyi ve ikincil
enfeksiyonlar1 6nlemeyi amacglamaktadir. Hastaligin genel prognozu kotiidiir. Bu ¢alisma kedi
panlokopeni hastaliginin tanisinda biyokimyasal belirte¢ler ve hematolojik parametrelerdeki
degisiklikler hakkinda bilgi saglamaktadir.

Anahtar Kelimeler: Feline panleukopenia, FPV, Hemogram, Lékopeni.
GIRIS

Kedilerde oldukg¢a yaygin goriilen ve 6nemli mortalite ile hem tedavi hem bakim hem de
korunma maliyeti olarak ciddi ekonomik giderlere yol agan ‘’FelinePanlokopenia’ as1
caligmalariyla oniine gecilmeye calisilsa da istenilen diizeyde kontrol altina alinamamaktadir.
Hem bireysel hem de barinak ortaminda yayilmasiyla ilgili olarak yapilan arastirmalarda Feline
Panleukopenia, kedilerde oldukca bulasici, yiiksek atesle seyreden ve Sliimciil bir hastaliktir.
FelineDistemper, Kedi Enfeksiyoz Enteritis, Kedi Parvoviral Enteritis, Psédomembrané Enterit,
Laringoenterit, Kedi Agraniilositozu, gibi ¢esitli isimlerle de bilinen hastalik her yastan kediyi
etkilese de ozellikle yavru kedilerde daha sik goriiliir. Etken, tek sarmalli ve zarfsiz DNA
Parvoviriisiidiir. Kedilerin 6zellikle; kemik 1iligi, lenfoid doku, bagirsak epiteli ve neonatal
serebellar doku gibi hizla boliinen hiicrelere afinitesi ile karsimiza ¢ikar (Tuzio, 2021). FPV ve
Canine Parvovirus (CPV) yakindan iligkili olmasina ragmen, FPV farkli biyolojik 6zelliklere
sahiptir ve sadece bir serotipe sahiptir (Scott 1987; Sturgess 2003). CPV’nin, baslangicta kedileri
enfekte edemese de simdi kedileri enfekte edebilen ve onlarda klinik hastaliga neden olabilen
cesitli varyantlar1 (CPV-2a, CPV-2b ve CPV-2c) vardir ve kedilerde hem FPV hem de CPV-2
varyantlari ile karisik enfeksiyonlar da tespit edilmistir (Sykes, 2014).

Yapilan caligmalarda sonradan tespit edilen varyantlarin varligina ragmen, FPV kedigillerde hala
acik ara farkla en yaygin panlokopeni nedenidir (Kennedy ve Little, 2012). Panlokopeni her
yerde bulunur, duyarli hayvanlarda genellikle 6liimciil olan enfeksiyonlara neden olmaktadir.
Son derece dayaniklidir, 1s1 dahil fiziksel faktorlere ve bir¢cok kimyasal dezenfektana karsi
oldukga direngli olarak karsimiza ¢ikar ve ¢evrede, 6zellikle enfekte organik maddelerde aylarca
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hatta yillarca hayatta kalabilmektedirler (Truyen ve digerleri, 2009). Her yastan kediyi etkileyen
FPV’de kedi birincil konaktir, ancak kaplanlar, panterler ve leoparlar dahil olmak iizere diinya
capindaki tim Felidae iiyelerine bulasabilir (Neuerer ve digerleri, 2008). Felineparvovirus
dogada oldukga yaygindir ve diinyanin neredeyse tiim iilkelerinde goriilmektedir. Ayn1 zamanda
hastalik, 6zellikle asilanmamis serbest dolasan kediler ile barinak ortamlarinda barindirilan kedi
popiilasyonlari i¢in hala ciddi ve siirekli bir tehdit olusturur. Feline panleukopenia virusu fekal-
oral yolla bulasir. Dogrudan temas, giysi, mutfak esyalar1 ve mobilya gibi enfeksiyon tagimasi
muhtemel nesneler veya malzemeler yoluyla da bulasabilir. Viriisii tasiyan hayvanlar, tiim viicut
salgilarinda ve atilimlarinda biiyiik miktarda viriis yayar ve duyarli hayvanlar, onu yedikten sonra
enfekte olur. Viriis ayrica fotal donemde, plasenta yoluyla yavrunun enfekte olmasina yol agar.
Fetiis, maternal dolagim yoluyla enfekte olur, ¢iinkii viriis plasenta bariyerini gegebilir ve dogum
oncesi enfeksiyon genellikle gebeligin ortasinda ortaya ¢ikar (Tuzio, 2021).

Etkenin alinmasmi takiben viriis, ilk 18-24 saat boyunca oro-farenks ve intestinal
lenfoiddokuyagirmekveoradagogalmakicin transferrin reseptorlerini kullanir. Daha sonra kan
dolagimi yoluyla yayilir ve takip eden 2-7 giin i¢inde ilk viremiye neden olur. Cogalmak i¢in
hiicre boliinmesinin S-fazina gereksinim duydugundan, virus mitotik olarak aktif olan; Lenf
diigtimleri, Kemik iligi kok hiicreleri, Lieberkiihn'iin bagirsak kriptlerinin hizla boliinen hiicreleri
timus, kalp, bobrek gibi fetal dokulara yerleserek kedinin durumunu agirlastirir. Etkenin
alinmasina takiben viriis, ilk 18-24 saat boyunca oro-farenks ve intestinal lenfoid dokuya girmek
ve orada ¢cogalmak icin transferrin reseptorlerini kullanir (Tuzio, 2021).

MATERYAL VE YONTEM

Kedilerde agirlasan tablo soyle seyreder: Kemik iligine ve lenfoid dokuya yerlesmesine takiben
beyaz kan hiicresi (WBC) sayisi diiser. WBC'lerdeki bu erken diisiis, tiim miyeloid hiicre
popiilasyonlarini etkileyen ve bu hastaligi tanimlayan panlékopeni ile sonuglanir. Panlokopeni
“’kemik iliginin erken progenitdr hiicrelerinde viral replikasyonun bir sonucu olarak’” kemik iligi
baskilanmasindan ve tliretimdeki azalmadan kaynaklanan genel bir 16kopeni ile karakterizedir
(Tuzio, 2021). Viral invazyondan kaynaklanan doku nekrozuna bagl bir lenfoid tiikenmesi ve
ardindan lenf diigiimleri, dalak, timus ve gastrointestinal sistemin lenfoid folikiillerinin yikiminin
fonksiyonel bir immiinosupresyona neden oldugu bilinmektedir (Pedersen, 1988; Greene, 2012).
Genellikle ilk enfeksiyondan 4-6 giin sonra, WBC sayisi o kadar diisiiktiir ki, hastalar sekonder
bakteriyelenfeksiyonlara karsi asir1 duyarli olarak karsimiza ¢ikar. Hastalanan gen¢ kedilerde
timik atrofi goriilebildigi gibi rejeneratif olmayan bir anemiye de rastlanir (Truyen ve ark. 2009;
Kennedy ve Little 2012). Dolasimdaki antikorlar yavas yavas ylikselir ve viriis titreleri diismeye
baglar. Serum antikorlar1 genellikle klinik belirtilerin baglamasindan 3-4 giin sonra ortaya ¢ikar
ve enfeksiyondan 2 hafta sonra, cogu dokuda viriis bulunmaz, ancak bobrek gibi bazi dokularda
kiiciik miktarlar kalabildigi goriilmektedir. Normal sartlar altinda, bagirsak epitel hiicrelerinin
stirekli doniistimiinti kullanarak bagirsak kriptalarinda yeni hiicreler olusur ve bagirsak liimenine
dokiilen eski hiicrelerin yerini almak igin villusa gog eder. Parvoviriis, kriptlerin epitelini enfekte
ederek yeni hiicreleri yok eder ve villusun kdrelmesine, sonunda lamina proprianin soyulmasina
yol acar. Bu doku yikimi ve inflamasyona bagh epitelyal ylizey alani kaybi, ince bagirsaklarin
emme ve sindirim yeteneklerini biiyiik 6l¢iide azaltir ve genellikle bu hastalikta goriilen siddetli
enterik belirtilere doniisiir (Tuzio, 2021). Kedi serebellumundaki kii¢iik noronlarin yaklasik
dortte licii dogumdan sonra olusur. Intrauterin veya perinatal enfeksiyon, dogmamis yavru
kedilerin cerebellumunun Purkinje hiicrelerinde viriis replikasyonuna yol agarak gelisimini
bozar.
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Cerebellar hipoplazi/aplazi ve kalic1 islev bozuklugu ile sonuglanabilir. Idrar ve diskida sagilma,
enfeksiyondan 24-48 saat sonra ve klinik belirtiler ortaya ¢ikmadan 2-3 giin dnceden tespit
edilebilir. Viral yiik barmak gibi ¢evreye yayilimi kolay olan ortamlarda artar (Truyen ve
digerleri, 2009).

BULGULAR VE TARTISMA

Feline panleukopenia viriisii, enfekte eden susun viriilansina, konagin direncine diger viral ve
bakteriyel komplikasyonlarin tipine ve ciddiyetine bagli olarak ¢ok cesitli belirtiler liretebilir.
Viriis hizla boliinen hiicreleri hedef aldigindan, kedinin enfeksiyon anindaki yasinin klinik tablo
tizerinde biiyiik etkisi vardir. Klinik hastaligin bilinen subakut, perakut, akut ve perinatal olarak
dort formu vardir. Bu formlardan en hafif enfeksiyon formu, 16kopeni, ates, hafif uyusukluk ve
anoreksi nedeniyle kilo kaybi olarak karsimiza ¢ikmaktadir (Tuzio, 2021). Bagirsak hastalig
belirtileri olmasa bile bagirsaklarda gaz ve ishallerle seyredebilen durumalar da iyilesme orant
yiiksektir (Rohovsky ve Griesemer, 1967; Ott, 1975). Tamamen iyilesme beklenen durumlarda
kedinin kan degerleri ve bagirsak hareketliligi siirekli olarak gozlem altinda tutulmalidir.
Enfeksiyonun en siddetli formu perakut formudur. Hastalik, siddetli uyusukluktan komaya,
sadece birkag saat icinde oliime kadar son derece hizli ilerler. Viriise maruz kaldiktan 4-9 giin
sonra ani Olimle sonuglanir. Perakut hastalik genellikle 6 ayliktan kiigiik yavru kedilerde,
ozellikle yakin zamanda siitten kesilenlerde daha sik goriiliir. Perakut genellikle, kedi 8-12 saat
once saglikl1 ve aktif olduktan sonra asir1 derecede hasta veya 6lii bulunabileceginden, veterinere
stipheli zehirlenmevakasi olarak getirilirler (Tuzio, 2021).

Hastaligin en yaygin formu akut panlokopeni formudur. Ani bir klinik belirti baglangici olan
panlokopeni 24 saat stiren 40 °C veya daha yiiksek atesle seyreder bu da hastaligin viremik
evresini isaret eder. Viremik evrede bazen kediler dehidrasyon, elektrolit dengesizligi, septisemi,
endotoksemi ile yaygin damar i¢i pihtilasma (DIC)nedeniyle bu ilk atesli atak sirasinda oliirler.
Gastrointestinal (GI) belirtiler genellikle takip eden siddetli 16kopeni ile birlikte gelisirken
baslangigta beyaz veya sar1 (safra renkli) kopiikli bir siviya doniisen kusma, gézlemlenen en
yaygin belirtidir. Biiyiik hacimlerde siddetli, kokulu sulu ishal ayiric1 bir 6zelliktir ve genellikle
24-48 saat icinde gelisir. Tipik nekrotik "parvoviriis kokusu" iireten hemorajik enteritten
kaynaklanan kan ve fibrin dizileri veya bagirsak mukozasi parcalarini igerdigi bilinmektedir.
Genellikle ishal en erken bulgu olmadig: i¢in ani veya hizli 6limle sonuglanan vakalarda
goriilmeyebilir. Asir1 kusma, kalici anoreksi ve sulu ishal, tedavi edilmezse uyusukluk ve 6liimle
sonuclanan ciddi dehidrasyon ve elektrolit dengesizliklerine hizla ilerler. Kedilerde ayrica ciddi
derecede diisiik WBC sayisi ve ardindan azalan hastalik direnci nedeniyle sekonder
enfeksiyonlara atfedilebilecek belirtilerle karsilasilir. Gebeligin erken déneminde enfeksiyon,
fetal abortusa veya daha sonrarezorpsiyon, mumyalama veya 61ii dogum ile 6liime neden olabilir.
Geg gebelik veya dogumdan sonraki ilk birka¢ giin i¢cinde enfekte olan yavru kediler ya higbir
hastalik belirtisi olmadan aniden olebilir ya da yaklasik 3 haftalikken “kedi ataksi sendromu”
olarak karsimiza cikar Serebellum dogumdan sonraki ilk 2 hafta boyunca gelismeye devam
ettiginden, dogumdan kisa bir siire sonra enfekte olan yavru kedilerde oldugu gibi uterus enfekte
olanlarda da serebellar hipoplazi gelisir ve kedinin hayatini tehlikeye sokar. Hipermetri, dismetri
ve koordinasyon bozuklugu ile iligkili ataksi, ancak yavru kedi yiirimeye basladiginda gozle
goriiniir hale gelir. Viriisten etkilenen yavru kediler yapilan ¢alismalarda en ¢ok simetrik olarak
koordine olamadiklar1 ve abartili hareketlilikleri goriiliir; genellikle sallanirlar ve yuvarlanabilir
veya devrilebilirler (Tuzio, 2021). Maternal kaynakli bagisiklifin azaldigi 3-5 aylik yavru
kedilerde morbidite ve mortalite oranlar1 zirveye ulasir (Truyen ve digerleri, 2009). Kedilerde
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perakut formu hem hizla 6limciildiir hem de mortalite siklikla % 100 diir. Akut formda ise %
25-90'da goriliir (Neuerer ve ark. 2008; Litster ve Benjanirut, 2013). Prognozda genellikle
hastaligin formuna, hastaligin teshis edilme siiresine ve saglanan destekleyici bakim ve tedaviye
bagli olarak degerlendirmeler yapilir (Tuzio, 2021). Ayrica, 5 giin ve daha uzun siiren hastaliktan
kurtulan akut formdaki kedilerin genellikle sonraki haftalarda iyilestikleri gézlemlenmistir.
Hastalanan kedilerin hayatta kalamayanlarinda ise genellikle; sekonder bakteriyel enfeksiyonlar,
sepsis, dehidrasyon, elektrolit diizensizlikleri ve/veya DIC ile iligkili komplikasyonlardan
Oliimler gozlenmistir (Scott, 1987; Pollock ve Postorino, 1994). Kediye Panleukopeni tanisini
koyabilmek i¢in hayvanda maruz kalma ge¢misine, klinik belirtilerine, viral antijenin
saptanmasina ve karakteristik hemogram degisikliklerine bakmak gerekir. Hastaligin kesin tanisi
ise doku orneklerinde histopatoloji yoluyla ancak 6liimden sonra yapilabilir. Asisinin tam olup
olmadigi bilinmeyen kedide ani 6liimlerinde her durumda panleukopeni gz ardi edilmemelidir.
Notrofiller 6zellikle etkilenirler ve giinde 4000 hiicreye kadar hizla kaybolabilir, Lenfositler de
azalir, ancak o kadar hizli degildir. Goreceli lenfositozlu mutlak bir lenfopeni goriilebilir ancak
dolasan WBC'lerin ¢ogunlugu genellikle lenfositlerdir. Monositler de yavas yavas azalir ve gozle
goriilebilir bir monositozla sonuglanir, ancak sayilari normalde lenfosit sayilarindan ¢ok daha
diistik olur (Tuzio, 2021). Eozinofil {iretimi azalir, ancak kisa dmiirleri nedeniyle, olmayabilirler
veya sayilar1 artmig goriinebilir (Pedersen, 1988; Sturgess, 2003).

Eritrosit liretimi de azalir, ancak kirmizi kan hiicrelerinin uzun émrii (100-200 giin), dogrudan
viral etkilerden kaynaklanan herhangi bir aneminin hafif olmasina neden olur (Scott, 1987).
Perakut vakalar disinda, FPV'ye yenik diisen kediler, ciddi dehidrasyonun gostergesi olan;
yapiskan, kuru dokular, ¢okiik, yumusak gozlerle anlagilir. Vakalarda ise en sik yemek borusu
veya agiz asinir ve iilserlesir, damakta soyulma veya girtlak iltihabi goriiliir. Ozellikle jejunum
ve ileumda, bazen de duodenum ve kolonda petesiasyonu olan veya olmayan hafif ila siddetli
segmental enterit daha yaygindir. Bagirsaklar kalinlagabilir veya esnekligini kaybedebilir,
Serozal yiizey, fibrindzeksiidalarla kaplanabilecek graniiler bir goriiniimle piiriizlendirilebilir,
Diski az, sulu ve kotii kokulu, genellikle gri veya sari renktedir. Lenf diiglimleri sismis ve
O0demlidir, bazen hiperemik veya hemorajiktir. Hastaligin tedavi edilebilmesinde takip edilecek
yol; diger kedilere yayilma riskine kars1 kedinin sinirlandirilmasi; hastaligin siddeti, formuna
gore tedavi kaynaklarin etkin kullanilmasidir. Panlokopeni barinak ortaminda ancak siki
1zolasyon, biyogiivenlik onlemleri, uygun bakim sartlar1 sunulabildiginde tedavi edilebilir bir
hastaliktir. Hastalig1 tedavi etmek i¢in spesifik antiviral ilaglar halen mevcut degildir (Tuzio,
2021).

Kedilerin tedavi edilmesindeki amaglar1 ise sdyle siralanabilir; sivi dengesini yeniden kurarak ve
koruyarak dehidrasyonla miicadele, gastrointestinal sistemi dinlendirmek ve besin-elektrolit
saglayarak devam eden kayiplar1 en aza indirme, kusmanin durdurulmasi, agrinin kontrol altina
alinmasi, sekonder enfeksiyonlar1 6nleme, uygun beslenme diizeninin olusturulmasi (Tuzio,
2021).

Hastaligin diger kedilere bulasmasini engellemek i¢in g¢evreye yayilimimi durdurmak ¢ok
onemlidir. Kedinin sagligi i¢in Oncelik sivi tedavisi ve antibiyotiklerden olusmalidir.
Destekleyici bakim tedavinin temelidir. Ozellikle serum FPV antikorlar1 koruyucu seviyelere
yakinsa mortaliteyi 6nemli 6l¢iide azaltabilecektir. Panldkopeni ile ilgili olarak hekim, barinak
calisanlar1 6zel muayenehane ortaminda da bireysel kediler icin “Kedi Asilama Kilavuzu”
hazirlanarak kedilerin asilanmasinin saglanmasi i¢in ¢esitli caligmalar yapilmaktadir.
Barmaklardaki kedilerin asilanmasi i¢in hazirlanan kilavuzda karsilastiklari farkli kosullar
nedeniyle farkli bilgilendirmeler yer almaktadir. Ozel muayenehane ortamlarindaki bireysel
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kedilerde farkli uygulamalar yapilmasina iliskin bilgi ve uygulama yontemleri de yer almaktadir.
Barinaktaki kedilerde panlokopeniyi dnlemede en onemli faktorlerden biri, barinaga alimdan
once veya sonrasinda asilamaktir. Aslinda kedi barmmaga alindiginda ister onceki dogal
enfeksiyondan bagisiklik, agilama veya geng yavru kedilerde maternal antikorlarin pasif transferi
olsun tiim kedilerin her zaman FPV'ye karsi korunmalar1 gereklidir (Tuzio, 2021). Glinlimiizde
yaygin olarak 8 haftalikken baslayan as1 16 haftalik oluncaya kadar 3 hafta arayla 3 doz,
devaminda yilda bir kez rapel olmak iizere as1 programlar1 uygulanmaktadir. Kedinin dogal
enfeksiyondan kurtulduktan sonra bagisikligi 6miir boyu stirer.

SONUC

Feline panleukopenia viriisii, hayvan barinagi gibi ¢ok kedili ortamlarda 6zel bir zorluk
olusturan, olduk¢a patojenik, oldukca direngli bir organizmadir. Bununla birlikte fizyolojik
degisikliklerin iyi bilinmesi, hizli tanimlama, izolasyon, uygun ve zamaninda tedavi ve personel
egitimine yonelik proaktif bir yaklasim, bu yaygin tehdidi biiytik 6lgtide azaltabilir. Etkili asilarin
siklikla kullanilmasina ragmen, ¢alismalar bir¢cok iilkede kedi popiilasyonunun iyi
korunmadigin1 gostermistir. Yakin zamanda yayinlanan FPV antikor prevalansi ve as1 koruma
oranlar1 raporlari, mevcut asilama kilavuzlarinin yeniden gézden gecirilmesini desteklemelidir.
Yavru kedilerin koruyucu bagisiklik ile sonuglanan yeterli birincil asilanmasi, FPV
enfeksiyonunun 6nlenmesi i¢in hala en 6nemli stratejidir.
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BUGDAY URETIMINDE LiDER ULKELERIN 2023-2027 DONEMINDEKI
URETIMLERININ ARIMA MODELIYLE TAHMINI

Emine Seyma ESGIN'*, Ahmet Semih UZUNDUMLU?
1 Atatiirk Universitesi, Tarim Ekonomisi, Erzurum, Tiirkiye

Ozet

Amag: Tahil tiriinleri, tarih boyunca insan beslenmesinin temelini olusturmakta ve giiniimiizde de
kiiresel beslenme agisindan oldukca Onemli bir rol oynamaktadir. Bugday hem insan
beslenmesinde dogrudan hem de hayvan yemi olarak kullanilabilmesi nedeniyle, bitkisel-
hayvansal gida alimi1 a¢isindan biiyiik onem tasimaktadir. Bu ¢alismanin amaci, bugday tiretiminde
yer alan baslica iilkeler ve diinyanin 2023-2027 yillar1 i¢in bugday iiretim miktarlarini tahmin
etmektir. Materyal ve Yontem: Calismanin ana materyali, ikincil kaynak olan FAOSTAT 'tan elde
edilmistir. Bunun yani sira, ulusal ve uluslararasi bircok veri kaynagi ve ¢esitli makaleler, kitaplar,
bildiriler ve tezler calismada kullanilmistir. Analiz i¢in FAOSTAT'tan elde edilen 1961 ile 2022
yillart arasindaki 62 yillik bugday tiretim verileri, SAS istatistik programi kullanilarak ARIMA
istatistik yontemiyle analiz edilmistir. Bulgular: Diinya genelindeki bugday iiretimi siralamasinda
lider tilkeler incelendiginde ilk tigte gbze carpan tilkeler; %18 ile birinci sirada Cin, %14 ile ikinci
sirada Hindistan ve %10 ile tiglincii sirada Rusya oldugu sdylenebilmektedir. Sonug¢: Bu ¢aligmada
belirli bir zaman dilimindeki {ilkelerin iiretim egilimleri incelenmis ve 2023-2027 donemi i¢in
bugday iiretiminin diinya geneli i¢in artacagi sdylenebilmekteyken incelenen lider 10 {ilkenin
diinya igerisindeki paymin artacagindan soz edilebilmektedir. Calismada son 5 yillik donem
(2018-2022) ile gelecek 5 yillik donem (2023-2027) karsilastirildiginda tiretimi artacak tilkeler
sirastyla; Cin, Hindistan, Rusya, Ukrayna, Pakistan, Avustralya, Kanada ve Almanya olacagi
beklenmektedir. Tiirkiye liretim oraninin ayni kalacagi ve ABD’nin ise diisiis egiliminde olacagi
beklenmektedir.

Anahtar kelimeler: Bugday iiretimi, Diinya geneli, Iklim degisikligi, Zaman serisi

GIRIS

Beslenme; insan hayatinin devam edebilmesi i¢in zorunlu bir ihtiyagtir. Siirekli gelisen diinyada en
onemli sorunlarin basinda yeterli ve dengeli beslenme gelmektedir. Ulkelerin ekonomik ve sosyal
yonden kalkinmasi ve iyi bir refah seviyesi ile yasam siirdiiriilebilmesi i¢in gerekli olan saglikli
yasam i¢in beslenme onemli bir etkendir (Nalinci, 2013). Diinyada beslenme agisindan temel
tirtinlerden biri tahil grubu tirtinleridir. Bu gruptaki diger iirlinlere gore bugdayin hem gida hem de
hayvan yemi olarak kullanilmasi, insan beslenmesindeki 6nemini artirmaktadir. Bugday igerdigi
vitaminler, minareler ve lifler sayesinde sindirim sisteminin diizenlenmesine yardimci olurken
ayn1 zamanda karbonhidrat bakimindan da zengin olup, enerji ihtiyacinin biiylik bir kismini
karsilamaktadir. Diinya ¢apinda, insanlarin giinliik kalori ihtiyacinin %20’den fazlas1 bugday ve
bugday tiirevleri tarafindan karsilanmaktadir (Peng ve ark., 2011 a, b; Anonymous, 2017 a).
Tiirkiye’de ise bu oran %53 tiir (Anonymous, 2017 b). Artan diinya niifusu gida talebini artirmakta
ancak mevcut iiretim diizeyi bunu karsilamamaktadir. Tek yillik bir bitki olan bugday, farkli iklim
ve topraklarda yetisebilen bir¢ok tiirii oldugundan diinyanin hemen hemen her yerinde
yetistirilebilmektedir. Tiirkiye'nin ve diinyanin her yerinde tarimi yapilabilen bugday, pek ¢ok
iiretici agisindan hayati oneme sahip olup, insanin temel gidasi olan ekmegin hammaddesidir.
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Bugday iiretimi Tiirkiye'de en yiiksek Orta Anadolu bolgesindedir. Tiirkiye en ¢ok bugday iireten
iilkeler arasinda 12. sirada yer aliyor ve yakin zaman hari¢ biiyiik 6l¢iide kendi kendine
yetmektedir. Bugday, 2023 yilinda Tiirkiye'nin en biiyiik ithalat yaptig1 {iriin olmustur (TUIK,
2024). Bugday ithalat oran1 yillik {iretim miktarinin neredeyse yaris1 kadar olmaktadir. Thracat
oran1 ise buna oranla ¢ok daha azdir. ithalat orani ihracat oranm 2022 yilina bakildiginda yaklasik
19,8 katin1 olusturmaktadir. Tirkiye, bugdayim direkt olarak ihracat etmektense katma degeri
yiiksek tirlinlere doniistiirerek ihra¢ etmektedir. Bu iirlinler; makarna, gofret, biskiivi gibi daha
disiik kalitedeki bugdaylardan elde edilmektedir. Ucuz ithal edilen bugday bu iirlinlere
doniistiiriilirken, Tiirkiye nin kaliteli ve pahali bugdayi ise Tiirkiye pazarinda kullanilmakta veya
daha pahaliya yurt disina ihrag edilebilmektedir. Iklim degisikligi ve su kithg nedeniyle yeni
bugday iiretim taktiklerine ihtiya¢ duyulmaktadir. Gelecekteki gida giivenligini glivence altina
almak i¢in gelismis tarim yontemleri ve genetigi degistirilmis bugday tiirleri hayati énem
tasimaktadir. Gida krizlerini 6nlemek ve bu onlemleri degerlendirmek, bugdaym gelecegini
ongormeyi gerektirmektedir. Bugdayin gelecegini bilmek mevzuatin sekillendirilmesine, tarim
stratejilerinin gelistirilmesine ve acil durum planlarinin hazirlanmasina yardimci olmaktadir.
Bugday iiretiminde lider iilkelerin 2023-2027 donemindeki liretim miktarlarinin tahmin edilmesi
amaciyla ARIMA modeli kullanilmigtir. 1961 ve 2022 yillarina ait 62 yillik bugday iiretim
miktarlarin1 kullanarak ARIMA modeli yardimiyla 2023-2027 donemi i¢in bugday iiretiminde
lider iilkeler ve diinya geneli i¢in bugday tiretim miktarlarinin tahmin edilmesi amaglanmaistir.

MATERYAL VE YONTEM

Calismanin ana materyali ikincil veri kaynagi olan FAOSTAT tan elde edilmistir. Bunun disinda
ulusal ve uluslararas1 veri kaynaklari, makale, kitap bildiri, tez ve raporlar bu c¢alismada
kullanilmistir. Diinya bugday tiretiminde 6nemli iilkeler ve diinya toplaminin 1961-2022 yillar
arasindaki iiretim verileri dikkate alinarak degerlendirilmistir.

Yontem;

ARIMA (AutoRegressive Integrated Moving Average) modeli, zaman serisi verilerini analiz
etmek ve gelecekteki degerleri tahmin etmek i¢in kullanilan bir istatistiksel tekniktir. Model, ti¢
bilesenden olugmaktadir: otoregresyon (AR), hareketli ortalama (MA) ve fark alma (I). AR
bileseni, serinin 6nceki degerleri ile iligkisini, MA bileseni ise 6nceki tahmin hatalar ile iliskisini
aciklamaktadir. Fark alma islemi, zaman serisinin duraganligin1 saglamaktadir. Ge¢gmis verileri
analiz ederek gelecekteki egilimleri ve dalgalanmalar1 tahmin etmede etkili olup, ekonomik,
finansal ve tarimsal veri analizlerinde yaygin olarak kullanilmaktadir. Zaman serisi verilerini
analiz etmek ve gelecekteki degerleri tahmin etmek icin kullanilan bir yontem olmaktadir. Isleyisi
su adimlar1 igermektedir:

Veri Duraganhg@i: Zaman serisinin duragan olup olmadigini kontrol edilmektedir. Duraganlik,
ortalama ve varyansin zamanla degismemesi anlamina gelmektedir. Duragan olmayan seriler i¢in
fark alma islemi uygulanmaktadir.

Model Tanimlama: ARIMA modeli {i¢ ana bilesenden olusmaktadir: AR (p), | (d), MA (q). p,
onceki gozlemlerin kullanildig1 gecikme sayisini, d, seriyi duragan hale getirmek i¢in kag kez fark
alindigini, q ise onceki tahmin hatalarinin kullanildigi gecikme sayisini belirtmektedir.

Model Tahmini: ARIMA modelinin parametreleri, ge¢mis veriler kullanilarak tahmin
edilmektedir. Bu asamada, modelin otoregresif (AR) ve hareketli ortalama (MA) bilesenlerinin
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katsayilar1 hesaplanmaktadir.

Model Dogrulama: Modelin uygunlugu ve tahmin gilicii ¢esitli istatistiksel testlerle
dogrulanmaktadir. Artiklarin analiz edilmesi, modelin yeterliligini kontrol etmek ig¢in
kullanilmaktadir.

Tahmin Yapma: Model, gelecekteki degerleri tahmin etmek igin kullanilmaktadir. Gelecekteki
zaman dilimlerine iliskin tahminler, elde edilen ARIMA modeli yardimiyla yapilmaktadir.
ARIMA modeli, ozellikle gegmis verilere dayanarak gelecekteki egilimleri ongdrmek icin etkili
bir yontem olmaktadir.

BULGULAR VE TARTISMA
Cizelge 1’de lider iilkeler ve diinyanin 2018-2022 ve 2023-2027 yillarindaki bugday iiretim
miktarlar ve diinya tiretimindeki paylar1 karsilastirilmistir.

Cizelge 1. Diinya Bugday Uretim Miktar1 (2018-2027)

\Yillar Diinya (Cin Hindistan [Rusya |ABD |Kanada [Pakistan|Ukrayna|Avusturalya |[Almanya [Tiirkiye On Ulke [Digerleri
2018 732,36 (131,44 [99,87 72,14 51,31 [32,35 [25,08 24,65 (20,94 20,26 20,00 (533,46 (198,90
2019 764,05 (133,60 (103,60 74,45 52,58 (32,67 24,35 28,37 (17,60 23,06 19,00 [p49,88  [214,17
2020 757,02 (134,25 [107,86 85,90 149,75 35,44 [2525 2491 (14,48 22,17 20,50 50,69  [206,33
2021 772,78 (136,95 (109,59 76,06 44,80 [22,42 27,46 32,18 (31,92 21,46 17,65  [p57,06 [215,72
2022 808,44 [137,72 (107,74 104,2344,90 (34,33 26,21 20,73 (36,24 22,59 19,75 589,08  [219,36
2018-2022 (756,55 [134,06 (105,23 77,14 49,61 (30,72 25,53 |27,53 21,24 21,74 19,29 547,77 208,78
Oransal (100,00 (17,72 [13,91 10,20 6,56 4,06 (3,38 3,64 2,81 2,87 2,55 72,40 27,60
2023 802,10 (139,81 (107,73 94,93 46,90 (38,52 [27,51 26,19  [28,84 22,88 1954 596,29  [205,81
2024 810,38 (141,82 (108,44 95,10 47,14 (31,25 27,97 27,67 25,75 23,16 19,51 606,49 203,89
2025 820,05 (143,87 (110,78 08,54 47,18 (34,60 [28,32 [25,90  [25,27 23,44 19,94 615,27  [204,78
2026 830,92 (145,89 [113,27 96,14 W7,41 (33,77 2859 27,07 27,13 23,73 1956 621,40  [209,52
2027 839,24 (147,92 115,28 99,50 W47,65 (34,59 29,08 27,55  [28,13 24,01 20,10 628,79  [210,46
2023-2027 820,54 (143,86 (111,10 06,84 47,26 (34,55 [28,30 26,88  [27,02 23,44 19,73 613,64  [206,89
Oransal (100,00 (17,53 [13,54 11,80 5,76 421 3,45 3,28 3,29 2,86 2,40 74,79 25,21

Diinya bugday iiretimi 1961 yilinda 222,35 milyon ton iken zamanla {iretim artmis 2018'de
732,36 milyon tona ulasirken, 2022 yilinda 808,44 milyon ton olarak gergeklesmistir. 2018- 2022
yillarinda ortalama olarak 756,55 milyon ton olarak gergeklesmistir. ARIMA (4,1,1) modeline
gore ise 2023-2027 yillarinda 802 ile 840 milyon ton arasinda ve 5 yil ortalamas1 820 milyon ton
olmasi beklenmektedir.

Cin’in bugday iiretimi 1961 yilinda 14,25 milyon ton iken 2018'de 131,44 milyon tona ulasirken,
2022 yilinda 137,72 milyon ton olarak ger¢eklesmistir. 2018-2022 yillarinda ortalama olarak
134,06 milyon ton ile diinya bugday iiretiminin %17,72’sini ger¢eklestirmistir. ARIMA (3,1,1)
modeli ile elde edilen sonuglara gore ise 2023-2027 yillarinda 139 ile 148 milyon ton arasinda
ve 5 yil ortalamasi 143,86 milyon ton ile diinya bugday iiretiminin %17,53’iinii kargilamas1
beklenmektedir.

Hindistan'in bugday iiretimi yillar boyunca 6énemli bir biiylime gdstermis olup, 1961'de 1,10
milyon tondan 2018'de 99,87 milyon tona, 2022'de ise 107,74 milyon tona yiikselmistir. 2018-
2022 doneminde ortalama 105,23 milyon ton {retimle kiiresel iiretimin %13,91'ini
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olusturmustur. ARIMA (4,1,3) modeline gore 2023-2027 déneminde 107 ila 115 milyon ton
arasinda bugday {iretecegi ongoriilmektedir. Bu 5 yillik donemde ortalama bugday iiretiminin
111,10 milyon ton olacagi tahmin edilirken diinya iiretiminin %13,54"iini karsilayacagi tahmin
edilmistir.

Rusya bugday tiretimi 1992'de 46,17 milyon ton iken 2022'de 104,23 milyon tona yiikselmistir.
2018-2022 ortalamast 77,14 milyon ton olup diinya iiretiminin %10,20'sini karsilamaktadir.
ARIMA (4,1,1) modeli, 2023-2027 doneminde 95-100 milyon ton bugday iretimi
ongormektedir. 5 yillik donemde ortalama bugday tliretiminin 96,84 milyon ton olacagi ve diinya
bugday tiretiminin %11,80"ni karsilayacagi 6ngoriillmektedir.

ABD’nin bugday iiretimi 1961'de 33,54 milyon tondan 2018'de 51,31 milyon tona yiikselmis
ancak 2022'de 44,90 milyon tona diigmiis ve 2018-2022 doneminde ortalama 49,61 milyon ton
olarak gercekleserek diinya liretiminin %6,56'sin1 karsilamistir. ARIMA (2,1,1) modeli, ABD'de
2023-2027 arasindaki 5 yillik donemde ortalama bugday tiretimi 47,26 milyon ton olacagi ve bu
tiretim ile diinya tiretiminin %35,76'sin1 karsilayacagi tahmin edilmistir.

Kanada’nin bugday tiretimi 1961°de 7 milyon ton iken 2022°de 34 milyon tona ulagsmistir. 2018-
2022 doneminde ortalama 30,72 milyon ton olarak gercekleserek diinya liretiminin %4,06’sin1
karsilagsmistir. ARIMA (1,1,2) modeli Kanada’da 2023-2027°de 34-38 milyon ton bugday
tiretimini ongorerek 5 yillik donemde ortalama bugday iiretiminin 34,55 milyon ton olacagi ve
bu iiretim ile diinya iiretiminin %4,21’ini karsilayacagi dngdrilmiistiir.

Pakistan’in bugday tiretimi 1961°de 3 milyon ton iken 2022°de 26 milyon tona ulagsmstir. 2018-
2022 doneminde ortalama 25,53 milyon ton olarak gercekleserek diinya iiretiminin %3,38’ini
karsilasmistir. ARIMA (5,1,1) modeli Pakistan’da 2023-2027’de 27-29 milyon ton bugday
iretimini 6ngorerek liretiminin 28,30 milyon ton olacagi ve bu iiretim ile diinya {iretiminin
%3,45’1ni karsilayacagi ongoriilmistiir.

Ukrayna’nin bugday iiretimi 1992'de 19,5 milyon ton iken 2022'de ise 20,7 milyon tona
yiikselmistir. 2018-2022 ortalamas1 27,53 milyon ton olup diinya iretiminin %3,64"linii
karsilamaktadir. ARIMA (3,1,1) modeli, Ukrayna’da 2023-2027 yillar1 arasinda 26-27 milyon
ton bugday iiretimi ongdrmekte olup bu 5 yillik donemde ortalama bugday liretiminin 26,88
milyon ton olacagi ve diinya bugday iiretiminin %3,28'ini karsilayacag1 dngoriilmektedir.
Avustralya’nin bugday iiretimi 2022°de 36,2 milyon tona ulagmistir. 2018-2022 ddneminde
ortalama 21,24 milyon ton olarak gercekleserek diinya tiretiminin %2,81’ini karsilasmistir.
ARIMA (3,1,1) modeli Avustralya’da 2023-2027’de 25-28 milyon ton bugday {iretimini
ongorerek 5 yillik dénemde ortalama bugday tiretiminin 27,02 milyon ton olacagi ve bu {iretim
ile diinya tiretiminin %3,29’unu karsilayacag: tahmin edilmistir.

Almanya’nin bugday tiiretiminin 2022°de 22,5 milyon ton oldugu bilinmektedir. 2018-2022
doneminde ortalama 21,74 milyon ton olarak gergekleserek diinya iiretiminin %2,87sini
karsilasmistir. ARIMA (0,1,1) modeli Almanya’da 2023-2027°de 22-24 milyon ton bugday
tiretimini ongorerek 5 yillik donemde ortalama bugday iiretiminin 23,44 milyon ton olacagi ve
bu iiretim ile diinya iiretiminin %2,86’ini karsilayacagi dngdrilmiistiir.

Tiirkiye’nin bugday tiretimi 2022’de 19,7 milyon tondur. 2018-2022 déneminde ortalama 19,29
milyon ton olarak gercekleserek Diinya iiretiminin %2,55’in1 karsilasmistir. ARIMA (5,1,1)
modeli Tiirkiye’de 2023-2027°de 19-20 milyon ton bugday tiretimini 6ngorerek 5 yillik donemde
ortalama bugday {iretiminin 19,73 milyon ton olacagi ve diinya iretiminin %2,40’ini
karsilayacagi ongoriilmiistiir.

Diinya bugday tiretiminde 6nde gelen on iilke toplam olarak incelendiginde bugday iiretimi 2022
yilinda 589,07 milyon ton olarak ger¢eklesmistir. 2018-2022 yillarinda ortalama olarak 547,77
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milyon ton olarak gerceklesmistir. ARIMA (2,1,2) modeli ile elde edilen sonuglara gore ise 2023-
2027 yillarinda on iilkenin toplam bugday iiretimi 596 ile 628 milyon ton arasinda ve 5 yil
ortalamasi 613 milyon ton olmas1 beklenmektedir. Bu degerle diinya bugday iiretiminin yaklagik
olarak %74,79’unu olusturmas1 beklenmektedir. Diger iilkelerin bugday tiretimi 2022 yilinda
219,36 milyon ton olarak gerceklesmistir. 2018-2022 yillarinda ortalama olarak 208,78 milyon
ton olarak gergeklesmistir. ARIMA (0,1,3) modeli ile elde edilen sonuglara gore ise 2023-2027
yillarinda Diinya bugday tiretimi 203 ile 210 milyon ton arasinda ve 5 yil ortalamasi 206,89
milyon ton olmasi beklenmektedir ve degerle diinyadaki bugday iiretiminin %25,21’ini
olusturmasi beklenmektedir.

SONUC

Bugday gerek diinyadaki diger iilkelerde gerekse Tiirkiye’de insan beslenmesindeki en temel
besinlerin hammaddesi olmasi itibariyla diger tarimsal iiriinlere gore daha fazla 6nem arz
etmektedir. Ayrica tiim diinyada 2019 yilinda ortaya ¢ikan COVID-19 salgini sebebiyle makarna
tiirii dayanikli kuru gida triinlerine talebin artmasi bugdaya olan talebi de artirmistir. Calisma
sonucunda son 5 yillik periyot olan 2018-2022 donemi ile gelecek 5 yillik dénem olan 2023-2027
yillar1 arasindaki bugday {iiretimi karsilastirildiginda Cin, Hindistan, Pakistan, Rusya, Ukrayna,
Avustralya, Kanada ve Almanya’da bir artis beklenmekteyken, Tiirkiye iiretim oraninin ayni ve
Amerika’da ise azalis trendi oldugundan bahsedilebilmektedir. Bugday iiretiminde kisi basina
diisen miktar iilke bazinda incelendiginde ¢alismanin son yili olan 2027 yili i¢in Cin, Tiirkiye,
Amerika, Rusya ve Ukrayna icin %100’{in {izerinde oldugu sonucuna ulasilirken, Hindistan’in
%77’ lerde olacagindan soz edilebilmektedir. Hindistan’1n kisi basi iiretimi fazla olan iilkelerden
ithalat yapabilmesi ve bugday iiretimini arttirmaya yonelik politikalara girmesi gerektiginden
bahsedilebilmektedir. Tiirkiye incelendiginde bugday tiretim miktar: artig gosteriyor olsa da
bugday Tiirkiye’nin beslenmesinde yapi tasi konumunda olmaktadir. Her ne kadar Tiirkiye,
bugday iretiminde kendisine yetebiliyor konumda olsa bile kaza, kayip veya tahmin edilemez
durumlara kars1 hazirlikli olmasi gerekmektedir. Dolayisiyla Tirkiye’nin bugdayini depolama,
saklama ve bugday tiretim miktarini arttirici hamleler yapabilmesi 6nem arz etmektedir.
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Abstract

The genus Calendula includes about 25 species, both annual and perennial; the most common is
Calendula officinalis L. Calendula (Calendula officinalis L.) is a 30-70 cm tall, self-seeding,
annual herbaceous plant that loves moist and warm environments, known for its yellow and orange
flowers. Calendula officinalis, which belongs to the Asteraceae family, is also known as medicinal
daffodil in our country. The plant, which grows in almost every soil, is more common in places
such as Europe, Western Asia and America, as well as growing in the Mediterranean region in our
country. Background: Calendula has recently come to the forefront and has become one of the
important plants in the medical and cosmetic sectors and is classified as medicinal plants thanks
to its rich phenolic compounds. Calendula, which is one of the high accumulation plants and has
proven to be highly capable of absorbing heavy metals, has been used in many types of research
on phytoremediation. As a result of phytochemical studies with Calendula officinalis L., it has
been shown that the plant contains components belonging to chemical classes such as carethoids,
flavonoids, triterpenoids, quinones, coumarins, amino acids, lipids. Especially triterpenoids are
reported to be an important anti-inflammatory and anti-edema compound in the plant and also
have fibroblast stimulating effect. In the cosmetic industry, it is known to be used as toothpaste,
baby oil, skin care cream and shampoo due to the restorative, moisturizing, regenerating and
soothing effect of its flowers. It also functions as an antimicrobial, antibacterial, antifungal,
antioxidant, antiseptic, antiviral, hepatoprotective and antidiabetic drug. Especially the leaves and
flower parts of the plant are used medicinally as antipyretic, anti-inflammatory, antiepileptic and
antimicrobial. Calendula officinalis may also be cytotoxic and inhibit tumor growth. In addition,
it has been reported to stimulate appetite, facilitate digestion, lower blood pressure and be effective
in stomach ulcers. Results: Chemical and pharmacological studies in the last decade have
identified C. officinalis as having potential benefits in wound care. In some studies, C. officinalis
has been used to cure jaundice, purify the blood and stop muscle spasms (antispasmodic). The
large yellow or orange flowers and leaves of the plant can be used as an infusion. The tincture
(dyestuff) from the plant is suitable as a cream/ointment for many applications, including skin and
hair products. Conclusion: It has been determined that Calendula officinalis L. plant is used in
many areas with its medicinal aromatic properties and rich content. More comprehensive studies
should be carried out in this field to determine potential areas of use for C. officinalis.

Keywords: Calendula officinalis, medicinal plants, flavonoids, antimicrobial.

INTRODUCTION
The genus Calendula includes approximately 25 species, some of which are annual and some of
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which are perennial. The most common Calendula species is Calendula officinalis Linn (Arora et
al., 2013) (Figure 1). Calendula officinalis L., also known as calendula, is an annual herbaceous
plant 30-70 cm tall, known for its yellow and orange flowers, self-seeding, loving moist and warm
environments. (Selem et al., 2021). Calendula officinalis L., also known as medicinal calendula
in our country, belongs to the daisy family and belongs to the Asteraceae family. Although its
origin is unknown, the plant, which grows in almost every soil and is cultivated in many parts of
the world, is more common in places such as Europe, Western Asia and America (Peter, 1985).
Although Calendula officinalis L. is not a naturally growing species in our country, it can be
cultivated in most places and is widely cultivated in the Mediterranean region. (Arora et al., 2013)
Calendula is a fast growing, easy to germinate and easy to maintain plant. The plant has a hardy
structure and can grow up to 500 cm in height. It likes sunny places and loose soils. It is more
productive in sandy and clay soils. The flowers of Calendula officinalis L. bloom in March and
July and last until fall. The bright green and hairy leaves, mostly on the upper part of the plant,
are arranged around the flower stalk. The edges of the leaves may be serrated.

Figure 1: Calendula officinalis L. (Arora et al., 2013)

Calendula officinalis L., which has made a name for itself especially among medicinal and
aromatic plants thanks to its rich phenolic compounds, is among the important plants of the
medical and cosmetic sectors (Basch et al., 2006).

Medicinal Aromatic Plant

It has been reported that the use of Calendula officinalis L. as a herbal medicine started in the 12th
century; it was used to relieve digestive problems, reduce menstrual pain and treat some skin
lesions (Leach, 2008; Ehrlich, 2013). Calendula officinalis L., which has been used for a long
time to relieve inflammation and treat skin wounds, has been shown to be safe for use as a
medicine (Loggia et al, 1994). This reliability has shed light on many subsequent studies and many
reports have been prepared on many diseases that have been relieved by the use of the plant; It
has been used in the removal of inflammation in the internal organs, in the treatment of
gastrointestinal ulcers, in the treatment of dysmenorrhea, as a diuretic and diaphoretic, in
inflammation of the mucous membranes of the mouth and pharynx, and in the relief of convulsions
(Yoshikawa et al., 2001). In addition, Calendula officinalis L., which is brewed into tea, has been
shown to be used as eye wash water, as a gargle in throat inflammation, and in the removal of skin
rashes and some other inflammations (Safdar et al., 2010).In ethnobotanical studies conducted in
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Turkey on the treatment of psoriasis, popularly known as psoriasis, Calendula officinalis L. has
been reported to have a curative effect on the disease (Deniz et al., 2010).

One of the most important uses of Calendula officinalis L. as a medicinal plant is in the treatment
of wounds, as shown in numerous ethnopharmacological studies: oil or ointments from flowers
and leaves (Menendez-Baceta et al., 2014) are used to treat herpes, burns, sunburn and wounds
(Dei Cas et al., 2015). Infusion (brew) of Calendula officinalis L. flowers is used as an antifungal
and antiseptic for wounds (Rehecho et al., 2011).

Pharmacological Use

There are many pharmacological studies using Calendula officinalis plant. Studies on wound
healing have revealed the ability of the plant especially in this regard (Leach, 2008; Preethi and
Kuttan, 2009). Besides, it has antimicrobial activity (Attard et al., 2009; Radioza et al., 2007;
Roopashree et al., 2008); anti-inflammatory (Amoian et al., 2010; Preethi et al., 2009; Ukiya et
al., 2006), immunomodulatory (Attard et al., 2009), antioxidant (Cetkovié etal., 2004; Fonseca et
al., 2010), antiviral (Kalvatchev., 1997) and antitumor (Ukiya et al., 2006). It has also been shown
to function as an antibacterial, antifungal, antiseptic, hepatoprotective and antidiabetic drug (Jaric
Setal., 2018; Jaric S et al., 2018). Especially the flower and leaf parts are evaluated as antipyretic
and antiepileptic (Arora et al., 2013). Calendula officinalis L., which facilitates digestion and
stimulates appetite, has also been reported to lower blood pressure (Ebcioglu., 2013). In chemical
and pharmacological studies conducted in the last decade, it has been shown that C. officinalis is
used to clean the blood and stop muscle spasms (antispasmodic) in microbial jaundice such as
Hepatitis A, Hepatitis B and Hepatitis C (Muley et al., 2009). At the same time, the plant, which
has a cleansing effect on the body, is also used for detox purposes.

Cosmetics Use

In the cosmetics industry, Calendula officinalis L. is used as an organic ingredient in baby oils,
moisturizing and some other skin care creams, toothpastes and shampoos thanks to the restorative,
regenerating and soothing effect of the flower part, but it is also known that the flower part alone
can be used for the mentioned purposes (Goktas and Gidik, 2019). It soothes skin problems such
as warts, acne and can be used to prevent wrinkles as anti-aging. The tincture (dyestuff) obtained
from the plant is suitable for use as a cream/ointment for many applications, including skin and
hair products. Calendula officinalis L. nourishes the scalp and is effective against hair loss (Leach,
2008).

Essential Oil and Ingredients

As a result of some phytochemical studies, it has been shown that Calendula officinalis L. contains
components belonging to chemical classes such as carethoids, flavonoids, triterpenoids, quinones,
coumarins, amino acids and lipids. Especially triterpenoids are reported to be an important anti-
inflammatory and anti-edema compound in the plant and also have fibroblast stimulating effect
(Fronza et al., 2009). The significant presence of flavonoids, coumarins, quinones, carotenoids
and amino acids in the essential oil content of the plant, especially obtained from the flowers, has
been shown (Mishra et al., 2012). The essential oil of Calendula officinalis L. has a high
antioxidant effect due to the high amount of flavonoids it contains (Erarslan et al., 2020).

The essential oil of Calendula officinalis L. has great potential to suppress free radical reactions,
making it suitable for use as an antioxidant in cosmetics. The flower and leaf parts of the plant are
the main parts of medicinal and commercial importance. In a study conducted by Guinot et al.
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(2008), it was shown that the flower extract and essential oil obtained from the flowers of
Calendula officinalis L. can be used in the treatment of many ailments, especially skin diseases.
In a study conducted by Mishra et al. (2012), the chemical composition of Calendula officinalis
L. essential oil was analyzed by Gas chromatography-Mass spectroscopy (GC-MS) and 22
compounds were identified. Of these 22 compounds, the amounts of alpha pinene and 1,8 cineole
were especially determined because these compounds play a role in the prevention of various
chronic and degenerative diseases such as cancer, respiratory problems, neurodegenerative and
digestive diseases. Among the 22 compounds, some other compounds with high amounts revealed
that Calendula officinalis L. oil has a good sun protection activity in cream form and thus can be
used in sunscreen formulations.

Soil improvement

In many phytoremediation studies, Calendula officinalis L. has been shown to be a high
accumulation plant and its ability to absorb heavy metals has been proven (Afrousheh et al., 2015;
Saffari et al., 2021). Thanks to its ability to absorb heavy metals, it can be used as an indicator
plant in soil remediation studies to evaluate the ability of some modifying agents to stabilize and
immobilize heavy metals in soil.

CONCLUSION

Recently, studies on Calendula officinalis L., also known as calendula, which is a medicinal
aromatic plant and has a rich content, have revealed the use of the plant in many sectors, especially
in the medical and cosmetic sectors. More comprehensive studies should be carried out in order
to determine the different usage areas of this plant, which can contribute to the national economy
with its high number of usage areas, and to determine the commercial production conditions.
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Abstract

Tomato (Solanum lycopersicum L.) has a rich history and belongs to the Solanaceae family, which
includes more than 3000 species. This plant is now widely cultivated worldwide as a highly
nutritious, versatile, and culturally significant food source. Especially rich in nutrients such as
lycopene, B-carotene, and vitamin C, tomatoes have positive effects on human health. The
importance of tomatoes is increasingly recognized, leading to the promotion of their consumption.
Therefore, many countries are investing more in tomato production and shaping their agricultural
policies accordingly. However, the presence of many viral diseases that significantly affect the
growth and vyield of tomato plants adversely impacts the yield and quality of tomatoes.
Orthotospovirus tomatomaculae (tomato spotted wilt virus TSWV) which can infect more than
1500 plant species, including crops, weeds, and garden plants, ranks among the top ten most
destructive viruses, posing one of the most significant threats to tomato plants. Transmission of
TSWV occurs naturally through at least ten thrips species (Thysanoptera: Thripidae) via both
circulation and dissemination. Infected plants exhibit diverse symptoms, including chlorosis,
ringspots, spotting, and necrosis in various plant parts, stunted growth, localized lesions, and
potentially severe infections. Therefore, the identification of the TSWV virus is important as it
can cause economic losses in tomatoes. Various serological and molecular techniques are
employed for detection, including enzyme-linked immunosorbent assay (ELISA), hybridization,
reverse transcription-polymerase chain reaction (RT-PCR), isothermal amplification, and high-
throughput sequencing (HTS). These advancements in identification methods contribute
significant research efforts targeting plant resistance to viral diseases, offering promising progress
for improved tomato sustainability. A total of 45 symptomatic samples were collected from the
greenhouses of Bor region of Nigde province in April 2024 and tested by DAS-ELISA, and 33%
of them found to be positive for TSWV. This result provides an important opportunity to ensure
sustainability in tomato quality and yield and to enhance understanding for the control of TSWV.

Keywords: Tomato, TSWV, detection, ELISA, Bor.

INTRODUCTION

Tomato (Solanum lycopersicum L.) belongs to the Solanaceae family, which includes more than
3000 species (Bai & Lindhout, 2007). This plant has a very long and deep-rooted history; It is
grown in awide area in today's world and is a very important food source. It is thought to originally
grow naturally around the Andes Mountains of South America, and today in Peru and Ecuador
(Linetal., 2014). Tomato, which stands out for its nutritional value, taste, and wide range of uses,
holds a significant position in agricultural, cultural, and economic terms, as in many other areas.
Tomato which has held a special position throughout history, has become a valuable figure in
reflecting the cultures of certain civilizations. The use of tomatoes in various festivals and events,
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cultural dishes, salads, and healthcare services both in the past and present demonstrates the
cultural significance of this plant for many civilizations (Heuvelink, 2005).

Global tomato production increased significantly and this increase is valuable as it indicates the
growing global demand and importance of tomatoes. Especially in the fields of health and
nutrition, the richness in nutrients such as lycopene, [-carotene, and vitamin C, which have
positive effects on human health, makes the importance of tomatoes more understandable and
encourages its consumption (Bergougnoux, 2014). For this reason, many countries are investing
more in tomato production and shaping their agricultural policies in this direction.

Turkey ranks third among the world countries with a production of 12.8 million tons in tomato
production, with a share of 2.76% in the world with its current vegetable production (Tomato
Production Data, 2022). It is very important in terms of emphasizing the strength of our country
in the agricultural sector and the value of its investments in tomato production. Especially with
the advancement of technology worldwide, the development of pest control techniques in plant
production, and the diversity of production methods, tomato production has become a competitive
production capacity not only in regions exhibiting Mediterranean climate characteristics but also
in regions with harsh and continental climates such as Nigde (TUIK, 2022).

A significant increase in tomato production is observed in the Nigde region, especially with the
effect of the investments made in recent years. Especially Bor, one of the leading regions of Nigde,
strengthens Nigde's position as an agriculturally important tomato production center with its
tomato cultivation, known for its unique smell and taste. Although these changes are valuable for
tomato production, they also bring with them the risk of spreading many pests such as viruses that
threaten the tomato plant (Srinivasan, 2010). In particular, Orthotospovirus tomaculae, which can
infect more than 1500 plant species, including basic agricultural, weeds and horticultural crops; it
is one of the most important pests that threaten the tomato plant, as it is among the ten most
destructive viruses (Sajid & Elgi, 2024). TSWV, known as tomato spotted wilt virus, has
extremely broad host ranges that can include many economically important or unimportant crop
plants, as well as numerous weed species and some native plants (Pappu et al., 2009). TSWV has
a very wide host range; it can lead to significant economic losses in tomato cultivation and
industry. For this reason, in order to ensure stable efficiency and quality in tomato production; it
is important to know viral identification methods to screen and control TSWV in tomato
production areas.

From past to present, many different methods have been used to identification viruses. The
existence of these methods, where each method has its own characteristics; it has differentiated
over time as a result of the increase in technology and knowledge in this field. The figure shown
below is important for us to understand the order in which the methods used for viral detection
have been made from past to present (Figure 1).

Traditional methods, which is found in approaches such as symptomatology and transmission
tests; it first attracted attention in the 1880s as a fundamental approach to the identification of
"mosaic™ symptoms on tobacco plants (van der Want & Dijkstra, 2006). Following the invention
of the electron microscope, it became possible to observe viruses, leading to a better understanding
of their morphology and serving as a significant starting point in the identification of viruses.
Another technic conducted for the identification of viruses is categorized as serological methods.
This method, which is widely used in the identification of viruses, helps diagnose viral infections
by measuring the presence or amount of antibodies produced against the virus (Katsarou et al.,
2019). This method has important approaches such as Immunohistochemistry (IHC),
Immunofluorescence (IF), Radioimmune Assay (RIA), Flow Cytometry, Enzyme-Linked
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Immunosorbent Assay (ELISA), Immunoblotting Assay is important because it offers diversity in
terms of virus identification, is efficient and has a relatively low cost.
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Figure 1. Timeline of the viral identification methods (Katsarou et al., 2019)

Hybridization methods allow the identification of virus types with many different genetic
materials. For example; southern and northern blot techniques have contributed to the
identification of DNA viruses, while the Fluorescence in situ Hybridization (FISH) technique has
facilitated the detection and identification of both DNA and RNA viruses. Hybridization methods,
which offer highly sensitive, economical, and rapid results, play a significant role in the
identification of viruses (Jensen, 2014).

Optical methods are valuable in that it has approaches such as chlorophyll fluorescence imaging
and hyperspectral techniques, which are used only in the identification of plant viruses. Optical
methods, which also benefit from the Thermography technique based on the principles of using
temperature changes, are very valuable in terms of offering important areas of study in the
identification of plant viruses (Golhani et al., 2018).

Another powerful study widely used in the detection and identification of viruses is PCR-based
methods. This method amplifies viruses using specific primers that target the genetic material
(DNA or RNA) of the viruses. This method, which is quite advantageous, is fast and sensitive. It
allows even small amounts of the target virus to be detected. This creates an ideal working
environment for early diagnosis of the virus. However, the operation of PCR-based methods; It is
based on previously known primer sequences. In other words, it cannot provide a suitable working
environment for the detection of new or unknown viruses. This and many different methods may
have advantages and disadvantages. For this reason, these methods are constantly being developed
and new methods are being created in order to increase the existing advantages and minimize the
disadvantages (Rubio et al., 2020).

Isothermal Amplification Methods (IAMs), which were created in this context and are gradually
expanding their usage area; it is another method widely used in the detection and identification of
viruses. This method has important techniques such as Loop-Mediated Isothermal Amplification
(LAMP) and Signal-Mediated Amplification of RNA Technology (SMART). These techniques
are very important techniques used in virus identification methods, as they are extremely sensitive,
fast, easy to install and can be used in the field when combined with special devices. As a result
of the development of technology and the spread of molecular techniques, many methods continue
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to be developed.

High-Throughput sequencing is one of the recent improved methods. This valuable method used
in virus identification. It enables rapid and efficient processing of large amounts of samples with
valuable methods such as Mass Spectrometry, Microarrays, High-Throughput Sequencing (HTS)
or Next-Generation Sequencing (NGS), making it possible to analyze many samples
simultaneously. In this way, it accelerates and standardizes the identification of viruses. These
technologies are used to obtain large amounts of sample data. Thus supporting applications such
as large-scale screening and analysis of virus genotype and phenotype (Katsarou et al., 2019).
Another and most up-to-date method is CRISPR/Cas based methods. This technology has recently
become an important tool and offers great potential in the diagnosis and identification of plant
viruses. In particular, CRISPR/Cas-based techniques such as SHERLOCK and DETECTR make
CRISPR/Cas-based methodology one of the most important methods in terms of early diagnosis
and control of plant diseases, as they provide rapid and sensitive identification of plant viruses
(Gootenberg et al., 2017).

Many different methods have been developed to identify viruses. Although new methods have
been developed with the influence of increasing technology and knowledge, which method is
perfect has always been a matter of debate. Because every existing method and technology has its
own strengths and weaknesses. Therefore, which method will be used identify the virus; many
factors such as the economic and practical capacity of the method and the facilities of the
laboratory to be used are effective. For this reason, the most appropriate and effective method
should be evaluated considering the current conditions. In this way, sustainable studies can be
carried out and the desired results can be achieved. In this study, some preliminary analyses of
TSWV infections in tomato plants grown in greenhouses of Bor district were conducted.

MATERIALS AND METHODS

Sample Collection

A variety of serological and molecular techniques are generally used to identify TSWV. First of
all, considering the current conditions and laboratory qualifications; A total of 45 symptomatic
samples were collected from the Bor region of Nigde province in April 2024. These symptoms
included mosaics, ringspots and brown spots.

DAS-ELISA

DAS-ELISA is a sensitive and simple technique that is frequently used in the field of quantitative
analysis and can analyze a large number of samples quickly and simultaneously. This technique,
which is used to detect the trace amount of the target molecule (antigen) by using the signal
amplification method, is also widely applied in the identification of TSWV. For this reason, the
(DAS-ELISA) technique was used in the study to obtain reliable results. About 45 samples from
leaves were tested using DAS-ELISA, according to the manufacturer’s instructions (Bioreba AG,
Switzerland).

FINDINGS AND CONCLUSION

As a result of the study, TSWV was found in 33% of the tomato samples collected. Among the
tested 45 plants fifteen plants gave positive reaction based on DAS-ELISA. TSWV virus, which
can cause significant economic losses in plants, appears at a significant rate of 33% in tomato
varieties produced in the Nigde region; it shows that it may cause significant economic losses in
tomato plants produced in the region. For this reason, in order to prevent economic damages that
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may arise and to combat plant viruses; it is important to know the identification methods of
viruses.
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Abstract

Bacterial diseases are one of the most important biotic stress factors in plant production. Potato
crops are being threatened by bacterial pathogens worldwide. Among the several bacterial
diseases, Ralstonia solanacearum is a well-known soil-borne pathogen that causes bacterial brown
rot diseases in more than 200 plant species from 50 botanical families and it has been listed as a
quarantine organism in Europe (OEPP/EPPO, 2004). Symptoms of this infection are characteristic
and include wilting of upper leaves during hot days, with temporary recovery at night. Infected
leaves initially appear green, followed by yellowing and brown necrosis. Wilting can progress
rapidly, leading to complete collapse and death of the plant. Bacterial exudes are a dark, milky
substance that may be seen on the vascular tissue surface of transverse cut stems from wilted
plants, or it can be squeezed out. Accurate identification of R. solanacearum is crucial for effective
disease management. The most common detection methods are including traditional techniques
such as culture isolation and microscopy, ELISA (Enzyme-Linked Immunosorbent Assay) and
polymerase chain reaction (PCR). Advancements in omics technologies, including genomics and
proteomics, hold promise for the discovery of novel pathogen-specific genetic and protein
markers. These markers could serve as the foundation for highly accurate diagnostic methods. The
goal of this research is to provide a comprehensive overview of methods used for R. solanacearum
identification for enabling early diagnosis and prompt control of brown rot disease outbreaks in
potato crops and preliminary research on potato brown rot disease agent in Nigde. For this
purpose, bacterial isolations and pathogenity tests were conducted. Preliminary results indicate
that R. solanacearum is the causal agent of brown rot disease of potatoes in Nigde. Understanding
the epidemiology and management of this bacterial disease is critical for developing more
effective strategies for potato crop protection.

Keywords: Solanum tuberosum L., bacterial rot, bacterial wilt, identification, R. solanacearum,
Nigde.

INTRODUCTION

Brown rot, also known as bacterial wilt disease is one of the most destructive diseases of potato
plant (Solanum tuberosum L.). Ralstonia solanacearum, a soil-borne pathogen, is the cause of this
disease, which affects more than 450 plant species globally, including potatoes. The bacterium
has a significant preference for the xylem vessels of the host plant. As a result, it grows quickly
inside the plant, causing it to wilt, become yellow, and eventually collapse. This extreme
disruption of the vascular system severely impairs the passage of nutrients and water, leading to
huge economic harm as well as large production losses (Mansfield et al., 2012).

R. solanacearum has been a model organism for studying pathogenicity for a long time, with
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substantial biochemical and genetic studies. Studies have shed significant knowledge on the
bacterium's interactions with host plants and its adaptations to soil conditions. The bacterium
poses a serious danger to potato production because to its extensive taxonomy, which includes the
identification of several genotypes and biovars. It is endemic in tropical, subtropical, and warm
temperate climates. It is essential to comprehend the presence and characteristics of R.
solanacearum in potato-growing areas in order to create efficient management plans to control
this disease. As a valuable and adaptable crop, potatoes are essential to the world's food
production. In many nations, potatoes are an essential part of the agricultural landscape as they
are one of the staple foods that are widely farmed and consumed.

The pathogen mostly affects the vascular system of the plant, where it causes symptoms that are
regulated by temperature and moisture concentration. Warmer weather encourages the bacteria to
thrive and spread, while wet soil or high humidity levels make the disease worse. Wilting is one
of the symptoms, which usually affects the youngest leaves first and may only affect one stem or
one side of the plant. The plant may show signs of epinasty and its leaves may turn bronze or
chlorotic as the illness worsens. When an infected potato tuber is sliced, the vascular ring and
surrounding tissues have a visible brown discoloration, which is a clear sign of a bacterial
infection. The vascular ring at the cut surface of the tuber, as well as the eyes and stem-end
attachment of complete tubers, often produce the creamy, slimy fluid known as bacterial ooze
(Garcia, Kerns, & Thiessen, 2019). Further evidence of the infection's presence inside the tuber's
vascular system is provided by the bacterial oozing threads that emerge when the stem or vascular
tissue of an infected tuber is placed in water (Alam and Rustgi,2020).

Accurate identification and detection techniques are essential to the effective management of this
bacterium. For this, several different methods are used, from nucleic acid-based to culture-based
approaches. Culture-based methods enable the separation and characterisation of R. solanacearum
from intricate environmental materials, such as the application of semiselective medium and
BIOLOG test, whereas quick detection alternatives are provided by serological assays including
immune-strip tests and enzyme-linked immunosorbent assay (ELISA) (Fang et al., 2020).
Additional information on pathogen identification can be obtained by biochemical analysis of
proteins and fatty acids. Nucleic acid-based techniques such as microarray, quantitative
polymerase chain reaction (qPCR), loop-mediated isothermal amplification (LAMP), and
polymerase chain reaction (PCR) have become effective tools for R. solanacearum identification
in recent years (Gao et al., 2020).

The Nigde province is an important area for research and development projects targeted at
preventing bacterial wilt because of its ideal climatic and soil characteristics for early and second-
crop potato farming. This study aims to identify the causal agent of bacterial brown rot of potatoes
in Nigde.

MATERIALS AND METHODS

Infected Tuber Samples

Potato tubers thought to be infected, transported to the laboratory environment for preliminary
identification. When infected potato tubers are cut crosswise, a gray-brown discoloration was
observed progressing through the vascular tissues, also called the vascular ring, towards the pith
or cortex of the tuber.
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Figure 1. Gray-brown discoloration on the potato tubers.

Bacteria Isolation

After surface sterilization of the infected potato tubers with sodium hypochlorite, small pieces
were cut from the areas close to the brown rot with the help of a scalpel, and after being sterilized
again with alcohol, they were crushed in mortars with physiological water. After 30 minutes, a
loopful of this liquid was taken and planted on Nutrient agar medium using the line sowing
method, paraffinized and incubated at +26°C. At the end of 2 days, the developing colonies were
examined, and those with colony morphology that met the diagnostic criteria were purified and
stocked with 50% glycerol in a 1:1 ratio.

Tobacco hypersensitivity (HR) test

Suspensions of bacterial cultures were prepared with sterile pure water. After 1 cm wounds were
created on tobacco leaves (Nicotiana glutinosa) with the help of a sterile needle (Figure 2a),
bacterial suspensions were injected between the vessels of leaves with the help of a sterile syringe
(Figure 2b). Reference bacterial isolate as positive control and sterile pure water as negative
control were used. The experiment was carried out in 3 replications.

Figure 2. Creating wounds on tobacco leaves (a), and injecting the bacterial suspensions between
the vessels of the leaves (b).
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Potato soft rot test

After the peeled potato tubers were sliced and placed in petri dishes, bacterial cultures were
injected into the middle of the slices with a sterile toothpick and incubated. Reference bacterial
isolate as positive control and sterile distilled water as negative control were used. The experiment
was carried out in 3 replications. After 24-72 hours, in case of soft rot, it was evaluated positively.

FINDINGS AND DISCUSSION
Bacteria Isolation

When the colonies selected in accordance with the morphological diagnosis criteria of R.
solanacearum, creamy white, round, transculant, slightly surface raised colonies were obtained
on Nutrient agar (NA) media (Figure 1).

e

Figure 1. Creamy white, round, transculant, slightly surface raised colonies on Nutrient agar (NA)
media.

Tobacco hypersensitivity (HR) test

Within one week-10 days after inoculation of the isolates, necrosis formation was observed in the
inoculation areas of tobacco plant and it was understood that they were pathogenic (Figure 2a).
Although reference isolate showed necrosis, no symptoms were observed in the area where sterile
pure water was inoculated as negative control (Figure 2b).
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Figure 2. Necrosis forming by the bacterial isolates (a), positive control (PC) and negative control
(NC) (b).

Potato soft rot test

Every isolates, like the reference isolate, was observed to damage the tissues and cause soft rot in
potato slices. As a negative control, soft rot was not observed in potato slices inoculated with
sterile pure water.

CONCLUSION

R. solanacearum which is the cause of bacterial brown rot in potatoes highlights the need for
effective diagnostic techniques and efficient management approaches in the field of agriculture.
This work effectively combined conventional microbiological approaches to validate the
pathogen's presence in infected potato samples. The results highlight how crucial it is to identify
the disease early on and accurately in order to stop the widespread harm it does to potato crops.
The disease control strategies can be made more successful by developing specific management
techniques based on a characterization of the particular strains that are present in certain places.
Furthermore, this study adds information to our knowledge of R. solanacearum's epidemiology,
supporting next studies and the creation of focused treatments. A comprehensive strategy that
incorporates resistant cultivars, ongoing monitoring, and cultural techniques is necessary to
effectively control bacterial brown rot. Our research shows that the use of molecular tools may
greatly improve conventional techniques, offering a strong framework for the management of
disease. Going forward, it will be critical to keep improving these methods and looking for creative
ways to reduce the effects of this ongoing infection. In summary, it requires constant study and
cooperation between scientists, farmers, and politicians in order to protect food security and potato
production from this serious threat.
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Ozet

Tirkiye'de son on yilda kirmiz1 et fiyatlarinda meydana gelen degisimler, ekonomik ve sosyal
acidan 6nemli bir konu olarak karsimiza ¢ikmaktadir. Bu ¢alisma, kirmizi et fiyatlarinin 2014 ile
konu ile ilgili en son yayinlanmis TUIK verilerinin oldugu 2022 yillar1 arasindaki degisimini
incelemekte ve bu degisimin arkasindaki ana faktorleri analiz etmektedir. Incelenen zaman
araligindaki fiyat dalgalanmalari, tiiketicilerin satin alma giiciinii etkilerken, ayn1 zamanda tarim
ve hayvancilik sektorlerinin de dengesini belirleyen faktorler arasinda yer almaktadir. Son on
yilda Tiirkiye'de kirmizi et fiyatlar iizerinde etkili olan bir¢ok faktér bulunmaktadir. Bunlar
arasinda en Onemlileri arasinda talep ve arz dengesizlikleri, hayvan yetistiriciligindeki
maliyetlerdeki artislar, doviz kurlarindaki dalgalanmalar, tarim politikalarindaki degisimler ve
kiiresel ekonomik faktorler yer almaktadir. Ozellikle hayvan yetistiriciligindeki maliyetlerdeki
artiglar, kirmizi et fiyatlarin1 dogrudan etkileyen bir faktor olarak 6ne ¢ikmaktadir. Yem fiyatlari,
veterinerlik hizmetleri, is¢ilik maliyetleri gibi unsurlar, et fiyatlarinin belirlenmesinde etkili
olmaktadir. Kirmiz1 et fiyatlarindaki bu degisimlerin tiiketicilere olan etkileri ise gesitlidir.
Yiikselen fiyatlar, tiikketicilerin gida harcamalarini artirmasiyla birlikte genel yasam standartlarini
da etkileyebilmektedir. Ozellikle diisiik gelirli ailelerin bu fiyat artislarindan daha fazla etkilendigi
gozlemlenmektedir. Bunun yani sira, restoranlar ve lokantalarda da et fiyatlarindaki artislar,
isletme maliyetlerini ylikselterek sektordeki rekabeti etkileyebilmektedir. Fiyat degisimleri,
sadece ekonomik acgidan degil, ayn1 zamanda sosyal ve saglik agilarindan da 6nemli sonuglar
dogurabilir. Ornegin, yiiksek et fiyatlari, tiiketicilerin daha az protein alimina neden olabilir ve
beslenme dengesizliklerine yol agabilir. Ayrica, hayvancilik sektoriindeki belirsizlikler ve fiyat
dalgalanmalari, ¢iftcilerin gelir giivencesini azaltarak sektorde istikrarsizliga neden olabilir.
Sonu¢ olarak, Tirkiye'de kirmizi et fiyatlarindaki degisimler, ekonomik, sosyal ve saglik
acilarindan dikkate alinmasi gereken 6nemli bir konudur. Bu degisimlerin daha iyi anlagilmasi ve
yonetilmesi icin etkili politika tedbirleri alinmasi1 gerekmektedir. Bu c¢ercevede, tarim
politikalarinin gézden gegirilmesi, hayvancilik sektoriiniin desteklenmesi ve tiiketici haklarinin
korunmasi gibi adimlar atilabilir. Bu sayede, kirmizi et fiyatlarindaki dalgalanmalarin etkileri en
aza indirilerek hem tiiketicilerin hem de iireticilerin refahi artirilabilir. Calismada Tiirkiye
Istatistik Kurumu (TUIK) tarafindan yayimlanan kirmizi et fiyatlari verileri ile yillara gore fiyat
degisim oranlar1 hesaplanmistir. Ayrica, fiyat degisimlerinin arkasindaki etmenler literatiir
taramasiyla incelenmistir. Calismanin bulgulari, on yillik bir donemde Tiirkiye'de kirmizi et
fiyatlarinin 6nemli 6lgiide arttigimi gostermektedir. Ekonomik faktorler, arz-talep dengesi ve
uluslararas1 piyasalardaki gelismeler gibi ¢esitli faktorler bu artisin arkasindaki nedenler
arasindadir. Ayrica, belirli donemlerde goriilen fiyat dalgalanmalar1 da dikkate degerdir. Bu
caligma, Tirkiye'de kirmiz1 et fiyatlarinin on yillik degisimini analiz ederek, bu degisimin
ekonomik ve sosyal sonuglarini ortaya koymaktadir. Bu bulgular, politika yapicilar ve tiiketiciler
icin 6nemli bir referans kaynagi olabilir ve gelecekteki politika kararlarinin sekillendirilmesine
katki saglayabilir.

194


mailto:mborameseli@bayburt.edu.tr

International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

Anahtar kelimeler: Kirmizi et, fiyat degisimi, tarim, hayvancilik

GIRIS

Tiirkiye'de kirmizi et fiyatlari, son on yilda dikkate deger dalgalanmalara tanik olmustur. Bu
dalgalanmalar hem tiiketici hem de iiretici davraniglarindan, makroekonomik faktorlere kadar
genis bir yelpazede cesitli etkenlerden kaynaklanmaktadir. Tiirkiye'nin kirmizi et piyasasinda
meydana gelen bu fiyat degisimlerinin, ekonomik, sosyal ve politik yansimalar1 bulunmaktadir.
Kirmizi et fiyatlarindaki artis veya diistisler, iilkenin tarim politikalari, doviz kuru hareketleri, yem
maliyetleri ve kiiresel ekonomik kosullarla dogrudan iliskilidir (Kaygisiz & Sezgin, 2017; Aydin
ve ark., 2010).

Ekonomik Faktorler: Tiirkiye'de kirmizi et fiyatlarinin incelenmesi, bu alanda politika yapicilar
igin biiyiik nem tagimaktadir. Ozellikle, arz ve talep dengesizlikleri, hayvan yetistiriciligindeki
maliyet artislar1 ve doviz kurlarindaki dalgalanmalar gibi faktorler, sektordeki fiyat istikrarin
tehdit eden baslica unsurlar arasinda yer almaktadir. Doviz kurlarindaki dalgalanmalar, 6zellikle
ithal yem ve diger hayvancilik girdilerinin maliyetlerini artirarak, kirmizi et fiyatlarinda artisa yol
acmaktadir (Cicek & Dogan, 2017). Ayn1 zamanda, diinya genelindeki ekonomik durgunluklar
veya bliylime donemleri de emtia fiyatlarinda dalgalanmalara neden olarak kirmizi et fiyatlarini
etkileyebilmektedir. Son 15 yillik siiregte Tiirk Lirasi’nin Amerikan Dolar1 karsisinda deger
kaybina ugramasi da Tiirkiye’deki iiretim alaninda girdi maliyetlerini artirirken, iiretilen mallarin
da ihra¢ edilmesini tesvik ettigi goriilmistiir. Dolayisi ile kirmizi et Gretiminde hem girdi
fiyatlarinin yiikselmesi maliyetlerin arttirmis ve tiiketiciye fiyat artis1 olarak yansimis hem de
arzin i¢ piyasadaki talebi karsilayamamasi kaynakli fiyat artiglarina sebep olmus olabilir.

Tiirk Lirasi'nin Amerikan Dolar karsisinda deger kaybetmesi, kirmizi et fiyatlar {izerinde
dogrudan ve dolayl etkilere sahiptir. Doviz kurundaki artiglar, ithalat maliyetlerinin yiikselmesine
neden olurken, bu durum ozellikle yem, ila¢ ve diger tarimsal girdilerin maliyetlerini
artirmaktadir. Bu artan maliyetler, iiretim maliyetlerinin yiikselmesine ve dolayisiyla kirmizi et
fiyatlarinin artmasina yol agar. Ayrica, Tiirk Lirasi'nin deger kaybetmesi, ihracat firsatlarini
artirarak i¢ piyasada arzin azalmasina ve fiyatlarin yiikselmesine neden olabilir. Bunun yani sira,
yiiksek enflasyon oranlar1 ve artan isletme maliyetleri de kirmizi et fiyatlarini yukar1 yonlii
baskilamaktadir (Oztiirk, 2022).

Doviz kurunun et fiyatlar itizerindeki etkileri {izerine yapilan bir arastirmada, liranin dolar
karsisindaki her %10'luk deger kaybinin, kirmizi et fiyatlarini %35 oraninda artirdig: belirlenmistir
(Y1lmaz, 2021). Bu bulgular, déviz kurunun tarim ve hayvancilik sektorleri iizerindeki kritik
roliinii vurgulamaktadir. Nitekim, artan kirmizi et fiyatlari, tiiketicilerin alim giiciinii olumsuz
etkileyerek beslenme aliskanliklarini degistirmekte ve daha ucuz alternatiflere yonelmelerine
sebep olmaktadir (Demir, 2023)

Tablo 2: Canli Hayvan Sayilar
Canli Hayvan Sayilan

Yil Toplam Sigir Manda Koyun Keci

2008 40514 391 10 859 942 86 297 23974 591 5593 561
2009 37688958 10 723 958 87 207 21 749 508 5128 285
2010 40837450 11 369 800 84 726 23 089 691 6 293 233
2011 44793 487 12 386 337 97 632 25 031 565 7277 953
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2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

49 804 866
53 042 643
55830 403
56 051 937
55 551 460
60 417 333
63 338 302
66 353 810
72 270 597
75555 321
73 289 541
68 946 415

13914912
14 415 257
14 223 109
13994 071
14 080 155
15943 586
17 042 506
17 688 139
17 965 482
17 850 543
16 851 956
16 421 256

107 435
117591
122 114
133 766
142 073
161 439
178 397
184 192
192 489
185574
171 835
161 749

27 425 233
29 284 247
31140 244
31507 934
30 983 933
33677636
35194972
37276 050
42 126 781
45 177 690
44 687 888
42 060470

8 357 286

9 225 548

10 344 936
10 416 166
10 345 299
10 634 672
10 922 427
11 205 429
11 985 845
12 341 514
11 577 862
10 302 940

Tablo 1°de de goriildiigii {izere TUIK verilerine gore Tiirkiye’de 2008-2023 yillar1 arasinda canli
hayvan sayisinda 2009, 2016 ve 2023 yillar1 harig¢ her yil artig oldugu goriilmektedir.
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Uretimdeki istikrarli sayilabilecek artigin aksine Sekil 1°de goriildiigii iizere et fiyatlar da her y1l
artmis durumdadir. Sekil 2°de TUIK’in yaymladigi son sigir eti fiyati veerisi 2022 yilina ait
oldugu icin 2014 ve 2022 yillar1 arasindaki Tiirk Lirasinin Amerikan Dolar1 karsisindaki deger
kaybi grafik olarak gosterilmistir. Sekil 2 ve ayni yillara ait sigir eti kg/fiyat verilerini iceren Sekil
3 karsilastirildiginda iki grafigin de olduk¢a benzes oldugu géze carpmaktadir.

Sosyal ve Politik Faktorler: Kirmizi et, Tirk mutfaginin vazgegilmez bir pargasidir ve bu
nedenle fiyatlarindaki degisiklikler, genis bir kitleyi dogrudan etkilemektedir. Tiiketicilerin et
tilketim aligkanliklari, et fiyatlarindaki dalgalanmalara karsi duyarlidir ve bu durum, 6zellikle
diisiik ve orta gelirli kesimler i¢in énemli bir ekonomik bask1 olusturabilir. Ureticiler agisindan
bakildiginda, kirmiz et fiyatlarindaki degisiklikler, ¢iftcilerin gelirleri, iiretim maliyetleri ve genel
olarak hayvancilik sektoriiniin stirdiiriilebilirligi lizerinde biiyiik bir etkiye sahiptir (Kaygisiz &
Sezgin, 2017). Bu baglamda, kirmiz1 et fiyatlarindaki istikrarsizlik hem iireticilerin hem de
tiikketicilerin ekonomik planlamalarini zorlastirmaktadir.

Kirmiz1 et fiyatlarindaki degisimlerin sosyal ve politik etkileri, hane halklarinin ekonomik
istikrarin1 ve daha genis sosyo-politik yapiyr 6nemli oOlgiide etkilemektedir. Kirmizi et
fiyatlarindaki artis, ozellikle diisiik gelirli hanelerde gida giivencesizligini artirabilir. Smith ve
Haddad (2015) tarafindan belirtildigi gibi, yiiksek gida fiyatlar1 yoksullar1 orantisiz bir sekilde
etkiler, besin alimin1 azaltir ve saglik sorunlarina karsi daha savunmasiz hale getirir. Bu durum,
mevcut sosyal esitsizlikleri derinlestirerek yoksulluk ve yetersiz beslenme seviyelerinin artmasina
katkida bulunabilir (Jones et al., 2018).

Politik agidan bakildiginda, kirmizi et fiyatlarindaki dalgalanmalar kamu memnuniyetsizligi ve
toplumsal huzursuzluklara yol acabilir. Kirmizi etin temel gida maddesi oldugu bir¢ok gelismekte
olan tilkede, fiyat artislar1 protestolar1 ve politik istikrarsizligi tetikleyebilir. Bellemare (2015)
gore, gida fiyatlarindaki ani artiglar toplumsal huzursuzlukla giiclii bir sekilde iligkilidir, ¢linkii bu
artiglar dogrudan halkin gec¢imini etkiler. Hiikiimetler, fiyatlar1 istikrara kavusturmak igin
siibvansiyonlar, fiyat kontrolleri ve ithalat diizenlemeleri gibi piyasa miidahaleleri yapma
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baskisiyla kars1 karsiya kalabilir (Timmer, 2010).

Ayrica, kirmizi et fiyatlarinin etkileri kiiresel ticaret dinamiklerine de uzanmaktadir. Et ithalatina
biiyiik 6l¢lide bagimli olan {ilkeler, kiiresel fiyatlar yiikseldiginde ticaret dengesizlikleri ve artan
borgla karsilagabilir. Bu durum uluslararasi iliskileri zorlayabilir ve yerel pazarlari korumaya
yonelik politika degisikliklerine yol agabilir (Anderson et al., 2013). Ote yandan, kirmiz1 etin
baslica ihracatcisi olan iilkeler ekonomik olarak yiiksek fiyatlardan fayda saglayabilir, ancak bu
durum ayni zamanda i¢ piyasalarda fiyat artiglarina ve toplumsal memnuniyetsizlige de yol
acabilir (Headey & Fan, 2008).

Tarmm Politikalar1 ve ithalat: Tarim politikalari, kirmiz1 et fiyatlar iizerinde dogrudan etkiye
sahiptir. Tiirkiye'de tarim ve hayvancilik politikalarindaki degisiklikler, kirmizi et arzini ve
dolayisiyla fiyatlarini etkileyebilir. Ornegin, ithalat politikalari, i¢ piyasadaki et arzimi artirarak
fiyatlarin diigmesine veya en azindan istikrar kazanmasina yardimeci olabilir. Ancak, ithalat
kararlar1 ayn1 zamanda yerel {ireticiler tizerinde olumsuz etkiler yapabilir, zira ithal edilen ucuz
et, yerli tireticilerin rekabet giiclinii azaltabilir (Aydin ve ark., 2010).

Yem Maliyetleri: Hayvan yetistiriciligindeki maliyetlerin artmasi, kirmizi et fiyatlarini dogrudan
etkilemektedir. Yem maliyetleri, hayvancilik sektoriiniin en biiyiik girdilerinden biridir ve bu
maliyetlerdeki artiglar, et tiretim maliyetlerini artirarak, nihai {liriin fiyatlarinin yiikselmesine yol
agmaktadir. Ozellikle, ddviz kurlarindaki dalgalanmalar ve kiiresel emtia fiyatlarindaki
degisiklikler, yem maliyetlerini 6nemli 6lciide etkileyebilmektedir (Cicek & Dogan, 2017).

Kiiresel Ekonomik Faktorler: Kiiresel ekonomik faktorler de Tiirkiye'de kirmizi et fiyatlarini
etkileyen 6nemli unsurlar arasinda yer almaktadir. Diinya genelindeki ekonomik durgunluklar
veya biiylime donemleri, emtia fiyatlarinda dalgalanmalara neden olabilir ve bu da kirmiz1 et
fiyatlarini etkileyebilir. Ornegin, kiiresel ekonomik krizler sirasinda et talebinin azalmasi,
fiyatlarda diislise yol agabilirken, ekonomik biliyiime donemlerinde talep artis1 ve fiyat artiglar
gozlemlenebilir (Kaygisiz & Sezgin, 2017).

Bu calismada, TUIK verileri esas almacak ve Tiirkiye'de kirmiz1 et fiyatlarinin son on yildaki
degisimleri analiz edilerek, bu degisimlerin nedenleri ve sonuglari lizerinde durulacaktir. Analiz
sonucunda, gelecege yonelik fiyat tahminleri ve sektore dair politika Onerileri sunulacaktir. Bu
baglamda, ¢alisma hem literatliirde mevcut verileri degerlendirmekte hem de sektorel analizlerle
yeni bakis agilar1 sunmaktadir. Kirmiz et fiyatlarindaki degisimlerin ekonomik, sosyal ve politik
yansimalarin1 anlamak, tarim ve hayvancilik politikalarmin gelistirilmesi ve siirdiiriilebilirlik
acisindan biiyiik 6nem arz etmektedir.

Arastirmanin amaci, Tiirkiye'deki kirmizi et fiyatlarinin dinamiklerini ve bu fiyatlarin tizerinde
etkili olan temel faktorleri belirlemektir. Bu dogrultuda, kirmizi et fiyatlarindaki degisimlerin
tarimsal tiretim, hayvan yetistiriciligi, ithalat politikalar1 ve doviz kurlarindaki dalgalanmalardan
nasil etkilendigi incelenecektir. Ayrica, kirmizi et fiyatlarinin gelecekteki olasi seyri hakkinda
tahminler yapilacak ve bu dogrultuda politika 6nerileri sunulacaktir. Bu analiz, Tiirkiye'deki tarim
ve hayvancilik sektoriiniin siirdiiriilebilirligi ve ekonomik planlamalar i¢in 6nemli bir referans
noktas1 olusturacaktir.

BULGULAR VE TARTISMA
Tiirkiye'de tarim ve hayvancilik sektorii, lilke ekonomisinin 6nemli bir bilesenidir. Bu sektor,
kirmizi et ve siit liretimi gibi temel gida iirlinlerinin saglanmasinda kritik bir rol oynamaktadir.
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Ancak, bu iiriinlerin fiyatlar ¢esitli ekonomik, sosyal ve politik faktorlerden etkilenmektedir. Stit
fiyatlarindaki degisimler, dogrudan ve dolayli olarak kirmizi et fiyatlarimi etkileyen onemli
unsurlar arasinda yer almaktadir (Kiiciikoflaz ve ark., 2019).

Siit ve Et Uretimi Arasindaki Iligki: Siit ve et {iretimi, ¢ogunlukla ayn1 hayvan tiirlerinden
saglandig1 i¢in birbirleriyle yakindan iligkilidir. Siit inekleri, siit iiretimi diginda et liretiminde de
kullanilir. Siit ineklerinin ekonomik 6mrii sona erdiginde, bu hayvanlar genellikle et iiretimi i¢in
kesime gonderilir. Dolayisiyla, siit fiyatlarindaki degisiklikler, siit lireticilerinin karliligini ve
dolayistyla et arzin1 dogrudan etkileyebilir (Kaygisiz & Sezgin, 2017).

Siit Fiyatlarindaki Degisimin Et Fiyatlarina Etkisi: Siit fiyatlarindaki artis, genellikle siit
tireticileri i¢in ekonomik bir tesvik saglar. Yiiksek siit fiyatlari, iireticilerin daha fazla siit tiretimi
yapmasina ve siit iiretimini artirmak i¢in hayvan sayisini artirmasina yol agabilir. Ancak, bu
durum ayn1 zamanda siit ineklerinin kesime gonderilme oranini azaltabilir, ¢iinkii siit inekleri daha
uzun siire siit tiretimi i¢in kullanilabilir. Bu durumda, et arzi azalabilir ve et fiyatlar1 lizerinde
yukar1 yonlii bir baski olusabilir (Aydim ve ark., 2010). Ornegin, siit fiyatlarindaki belirgin bir
artis, stit ineklerinin kesime gonderilme oranini azaltarak et arzinda daralmaya neden olabilir. Bu
arz daralmasi, piyasa talebi karsilamakta zorlandig: icin et fiyatlarinin ylikselmesine yol acabilir.
Dolayisiyla, siit fiyatlarindaki artis, et fiyatlar izerinde dolayli bir etki yaratabilir.

Siit fiyatlarindaki diisiis, siit tireticileri i¢in ekonomik bir baski yaratabilir. Diisen siit fiyatlari,
ureticilerin karhiligimi azaltarak, maliyetleri karsilamakta zorlanmalarina neden olabilir. Bu
durumda, siit tireticileri siit ineklerini daha erken kesime gonderebilir, bu da et arzin1 artirabilir ve
et fiyatlarinda diisiise yol acabilir (Cicek & Dogan, 2017). Ozellikle, siit fiyatlarindaki hizli bir
diisiis, bir¢ok iireticinin siit ineklerini kesime géndermesine neden olabilir. Bu durum, et arzinda
gecici bir artisa ve dolayisiyla et fiyatlarinda gecici bir diisiise yol agabilir. Ancak, bu durumun
stirdiiriilebilirligi sorgulanabilir, ¢linkii uzun vadede siit ineklerinin sayisindaki azalma hem siit
hem de et arzinda sorunlara yol acabilir.

Tarim ve hayvancilik politikalari hem siit hem de et fiyatlar1 lizerinde 6nemli bir etkiye sahiptir.
Tirkiye'de tarim politikalarinin amaci hem {ireticilerin hem de tiiketicilerin ¢ikarlarini koruyacak
sekilde siit ve et arzin1 dengelemektir. Ornegin, ithalat politikalari, i¢ piyasadaki arzi artirarak
fiyatlar1 dengelemeye ¢alisabilir. Ancak, ithalat kararlar1 yerel tireticiler {izerinde baski1 yaratabilir
ve uzun vadede stirdiiriilebilir bir ¢ézlim olmayabilir (Aydin ve ark., 2010).

/
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Sekil 4; TUIK verilerine gore Tiirkiye’de 2008 ve 2022 yillar1 arasindaki canli hayvan saysi ile
et ve siit iiretimi arasindaki iliskinin ortaya konulabilmesi, miktarlar1 karsilastirilabilmesi
amaciyla gosterilmistir. Literatiirde incelenen yayinlarin belirttigi tizere grafikte de 6zellikle 2022
yilindaki kesisme de ¢ok bariz olmakla beraber siit iiretimi arttik¢a et iiretiminin ya diislise gectigi
ya da yillara gore bliylime miktarinda azalma oldugu goriilmektedir.

Yem Maliyetleri ve Ciftlik Yonetimi: Siit ve et tiretimi arasindaki iliski, yem maliyetleri ve
ciftlik yonetimi uygulamalarindan da etkilenir. Yem maliyetlerindeki artislar hem siit hem de et
tireticileri icin Onemli bir maliyet unsurudur. Yiiksek yem maliyetleri, iiretim maliyetlerini
artirarak siit ve et fiyatlarin etkileyebilir. Ozellikle, doviz kurlarndaki dalgalanmalar ve kiiresel
emtia fiyatlarindaki degisiklikler, yem maliyetlerini onemli Ol¢iide etkileyebilir (Kaygisiz &
Sezgin, 2017). Yem maliyetleri ve ¢iftlik yonetimi, kirmizi et fiyatlarinin degisiminde énemli rol

Sekil 4: Et ve siit tiretimi baginti grafigi

oynayan iki temel faktordiir. Yem maliyetlerindeki artig, hayvan besleme maliyetlerini dogrudan
etkileyerek iiretim maliyetlerini yiikseltmektedir. Ozellikle déviz kurlarindaki dalgalanmalar ve
kiiresel emtia fiyatlarindaki degisiklikler, yem maliyetlerini 6nemli Olgiide etkileyebilir. Bu
durum, treticilerin maliyetlerini karsilamak i¢in et fiyatlarin1 artirmasina yol acar (Aydin, Can,
Aral, Cevger, & Sakarya, 2010; Kaygisiz & Sezgin, 2017). Ciftlik yonetimi uygulamalar1 da
kirmizi et iiretiminde verimliligi etkiler. Iyi yonetilen ciftlikler, maliyetlerini optimize ederek daha
rekabetci fiyatlarla et iiretimi yapabilirler. Ancak, yonetim zafiyetleri ve verimsizlikler, {iretim
maliyetlerini artirarak et fiyatlarini yiikseltebilir (Cigcek & Dogan, 2017).

Kiiresel Ekonomik Faktorler: Tiirkiye'deki siit ve et fiyatlarin1 etkileyen 6nemli unsurlar
arasinda yer almaktadir. Diinya genelindeki ekonomik durgunluklar veya biiylime donemleri,
emtia fiyatlarinda dalgalanmalara neden olabilir ve bu da siit ve et fiyatlarini etkileyebilir.
Ornegin, kiiresel ekonomik krizler sirasinda et talebinin azalmasi, fiyatlarda diisiise yol
acabilirken, ekonomik biliylime dénemlerinde talep artis1 ve fiyat artislar1 gézlemlenebilir (Cigek
& Dogan, 2017).

SONUC

Arastirma esnasinda incelenen literatiir ve istatistiki veriler neticesinde Tiirkiye’de kirmizi et
fiyatlarim1 etkileyen birincil faktoriin Tiirk Lirasinin deger kaybi kaynakli oldugu sonucuna
varilmigtir. Enflasyon artis1 ile biiyiik bas hayvan isletmelerin tiim fonksiyonlarinin dogrudan
etkilendigi goriilmiistiir. Hem kiiresel krizler hem de yabanci para piyasalart karsisinda Tiirk
Lirasi’nin deger kaybr akar yakit, ilag ve yem girdi fiyatlar1 gibi tedarik ve iiretim siireclerini
etkileyen en 6nemli unsur olarak goze carpmaktadir. Tirkiye’de her gecen yil canli hayvan
sayilarindaki artisa ragmen fiyatlarin da artiyor olusu ise arzin piyasadaki talebi karsilayamadigi
yoniinde bir gosterge olabilir.

Literatiir taramasinda, kirmiz1 et fiyatlarindaki dalgalanmalarin derin sosyal ve politik sonuglara
sahip oldugu ise varilan diger sonuglardan biridir. Bu tip zorluklarin iistesinden gelmek i¢in hane
halklarina olan ekonomik etkileri yumusatan, sosyal istikrar saglayan ve politik yonetim
tizerindeki daha genis yansimalar1 goz o6ntinde bulunduran kapsamli politikalar tiretilebilir.
Tirkiye'de kirmizi et fiyatlarinin diistiriilmesi i¢in bir dizi stratejik 6nlem alinmasi gerekmektedir.

200



International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

Oncelikle, yerli iiretimin artirlmas1 amaciyla hayvancilik sektoriine yénelik tesviklerin ve
siibvansiyonlarin artirilmast onemlidir. Bu tesvikler, kiiciik ve orta Olgekli iireticilerin
maliyetlerini diisiirerek iiretim kapasitesini artirmalarina yardimer olabilir (Kara, 2021). Ayrica,
yem ve diger tarimsal girdilerin maliyetlerini diisiirmek i¢in ithalat vergilerinin yeniden
diizenlenmesi ve yerli iiretimin desteklenmesi gerekmektedir. Bu baglamda, yiiksek verimli ve
dayanikli yem bitkilerinin iiretiminin tesvik edilmesi, yem maliyetlerini diisiirerek et iiretim
maliyetlerini azaltabilir (Y1ildiz, 2022).

Bunun yani sira, modern tarim tekniklerinin ve teknolojik yeniliklerin hayvancilik sektoriinde
yayginlastirilmas1 da biiyiilk énem tasimaktadir. fleri diizeyde verimlilik saglayan besleme,
barinak yonetimi ve genetik 1slah yontemlerinin uygulanmasi, kirmizi et iiretiminde verimliligi
artirabilir (Demir, 2023). Ayrica, kirmiz1 et piyasasinda rekabeti artirmak amaciyla pazar
diizenlemelerinin iyilestirilmesi ve haksiz rekabetin Onlenmesi i¢in etkin denetim
mekanizmalariin olusturulmas: gerekmektedir. Bu oOnlemler, kirmizi et fiyatlarinin makul
seviyelere ¢ekilmesine ve tiiketicilerin daha uygun fiyatlarla et tiikketimine ulagsmalarina katki
saglayacaktir (Ozkan, 2022).
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Ozet

Turunggiller, diinya genelinde Onemli ticari iiriinler arasinda yer almaktadir. Son yillarda
tilkemizde siis turunggilleri ticari olarak biiyiik 6nem kazanmistir. Bu nedenle iiretim alanlar1 hizla
artis gostermis olup Dogu Akdeniz Bolgesi’ne oldukga fazla siis turunggil tiir ve ¢esidi girmistir.
Ancak, son zamanlarda siis bitkisi olarak yetistiriciligi yapilan turunggil cesitlerinde farkl
fitopatolojik sorunlar gézlenmeye baslamistir. Amag: Dogu Akdeniz Bolgesi’ndeki fidanliklarda
geriye dogru kurumalarin yogun goriildiigli turunggil siis bitkilerinde Turunggil gézeneklesme
hastalig1 etmeni olan citrus cachexia viroid (CCaVd)’nin varligini arastirmak ve kurumalarin bu
etmen ile iliskisi olup olmadigini ortaya koymaktir. Materyal ve Yontem: Dogu Akdeniz Bolgesi
turunggil fidanliklarinda yer alan ve turunggil siis bitkisi olarak kullanilan kamkat, lime,
mandarinkuat, kalomandin ve limon tiir ve gesitlerinden toplam 50 adet 6rnek almmustir. Ornekler
geriye dogru kurumalarin yogun goriildiigii fidanliklardan se¢ilmistir. Alinan 6rneklerden total
niikleik asit (TNA) ekstraksiyonu CTAB tampon ¢ozeltisi kullanilarak Li vd. (2008)’e gore
yapilmistir. Elde edilen TNA’lar Ters Transkriptaz-Polimeraz Zincir Reaksiyonu (RT-PCR)
yontemiyle incelenmistir. PCR {irlinleri %1,5'luk agar jel elektroforezde kosturulmus ve UV ile
gorlintiilenmistir. Elde edilen baz dizilimleri, NCBI veri tabaninda ‘‘BLAST’’ metoduyla se¢ilen
kayith CCaVd ile karsilastinlmistir. Filogenetik analizlerde ise DNA dizileri, ‘‘Mega
11”’program1 ve ‘‘Neighbour Joining’’ yontemi ile simiflandirilmistir. CCaVd’nin laboratuvar
kosullarinda yaprak simptomlarini gozlemlemek ve biyolojik indeksleme caligmalart icin
tohumdan yetistirilen Etrog citron (C. medica) fidan1 kullanilmistir. Bulgular ve Sonug:
Yiiriitiilen calisma sonucunda 35 adet izolat CCaVd ile enfekteli bulunmustur. Adana iline ait 15
izolat, Mersin iline ait 10 izolat ve Hatay iline ait 10 izolat %]1.5 agar jel tizerinde 300 nt
seviyesinde bant olusturmustur. Bu bant seviyesi CCaVd nin baz seviyesine esit olup drneklerin
Turunggil gozeneklesme hastaliginin etmeni CCaVd ile enfekteli oldugunun belirtisidir. Biyolojik
indeksleme c¢aligmasinda etrog citron yapraklarmin u¢ kisimlarinda nekrozlar gozlenmistir.
Etmenin Blast analizi ve NCBI gen bankasindaki CCaVd’nin referans genomlar ile niikleotid
dizilimlerinin %96-99 oraninda benzerlige sahip oldugu belirlenmistir. Elde edilen bu sonuglar
fidanliklarda viral patojenlerin yogun bir sekilde bulundugunu ve siis bitkilerindeki kurumalarin
olasilikla CCaVd etmeni tarafindan olusturuldugunu gdstermektedir.

Anahtar kelimeler: CCaVd, Viroid, Tirkiye, Turunggil, RT-PCR.

GIRIS

Turunggiller; portakal (Citrus sinensis), mandarin (C. reticulata), greyfurt (C. paradisi) ve limon
(C. limon) gibi ekonomik degeri yiiksek olan Citrus cinsi (Citrus spp.) meyve agaci tiirlerini de
icine alan bir bitki toplulugudur. Anavatani Cin, Glineydogu Asya ve Hindistan olan turuncgiller,
1liman iklime sahip bélgelerde yetistirilmektedir. Diinyada oldugu gibi lilkemizde de yetistiriciligi
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yapilan en 6nemli meyve gruplarindan biridir. Tiirkiye’de 2022 yilinda yaklasik 4,7 milyon ton
turunggil tiretimi gerceklesmekle birlikte, tiretimin ¢ogu Akdeniz Bolgeleri’'nden saglanmistir
(TEPGE, 2023). Turunggiller, biiyiik bir cins, tiir ve ¢esit zenginligine sahip meyve grubudur. Bu
cesitlilik sayesinde son yillarda turunggiller siis bitkisi olarak da tercih edilmeye baslanmistir ve
siis turuncgilleri ticari olarak biiyiik 6nem kazanmistir. Bu nedenle Dogu Akdeniz Bolgesi’nde
siis turuncggil iiretim alanlar1 hizla artis géstermistir. Turunggil yetistirilen alanlarda viriis ve virlis
benzeri hastaliklar ekonomik acidan turuncgil tarimimi sinirlayici en 6nemli faktorlerdendir
(Roistacher, 1991; Bové vd, 1995). Viral hastaliklar igerisinde turunggil gézencklesme hastaligi
etmeni olan citrus cachexia viroid (CCaVd)’i 6nemli bir yere sahiptir. CCaVd ilk kez 1950°de
Child tarafindan bildirilmistir. Viroidler icerisinde Pospiviroidae familyasinda ve Hostuviroid
cinsinde yer almaktadir. Farkli turunggil ¢esitlerinde bulunan CCaVd viroid siniflandirilmasinda
hop stunt viroid (HSVd)’nin bir varyanti oldugu ortaya konulmustur (Sano vd., 1988). HSVd’nin
turunggillerde iki farkli grupta varyantlarinin bulundugu, bunlardan birinci grupta yer alanlarin
CVd-Ila cachexia hastaligina duyarli konukg¢ularda latent durumda oldugu, diger grupta yer alan
varyantlarin ise (CVd-llb ve CVdlIc) cachexia hastaligina neden olan patojenler oldugu
bildirilmistir (Duran-Vila ve Semancik, 2003). Pek ¢ok turuncggil tiir ve ¢esitleri CCaVd’i latent
formda tasirken 6zellikle mandarinler (C. reticulata), bazt mandarin hibridleri (C. retiulata X C.
paradisi) ve kamkat (C. japonica) tiirleri etmene kars1 olduk¢a duyarlidir. Duyarl bitkilerde as1
birlesme noktasinda floemde renk bozulmasi ve kalem kisminda zamklanma simptomlari
gostermektedir (Semancik vd., 1988) (Sekil 1).

N.ONELGE

L e

Sekil 1. a) CCaVd’ye duyarli bitkinin kalem kisminda olusturdugu goézeneklesme b) agt birlesim
noktasinda floemde renk bozulmas1 ve zamklanma simptomlari.

Hastaliginin gozlendigi mandarin agaglarinda geriye dogru kurumalar gelisir (Sekil 2). Bu

kurumalar hastalikla enfekteli agaglarin verimsizlesmesine, siddetli durumlarda ise agaglarin
Olimiine neden olmaktadir (Calavan vd., 1961).
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AR A N.ONELGE

Sekil 2. CCaVd’ye duyarl bitkide geriye ogru kurumalar.

Dogu Akdeniz Bolgesi’nde iiretimi yapilan siis turunggillerinde nedeni bilinmeyen geriye dogru
kurumalarin oldugu gozlenmistir. Geriye dogru kurumalar nedeniyle bitkilerin kisa stirede 6lmesi
ciddi kayiplara yol agmaktadir. Ortaya ¢ikan kayiplarin nedeninin belirlenmesi hem fiiretici hem
de tiiketici agisindan 6nemlidir. Turunggillerde hastalik olusturan viroid etmenlerine bakildiginda
bu kurumalarin CCaVd’i nedeni ile olabilecegi diisiiniilmektedir. Siis turunggillerinde turunggil
gozeneklesme hastalig1 konusunda bugiine kadar detayli bir caligma yapilmamistir. Bu ¢alismayla
Dogu Akdeniz Bolgesi Hatay, Adana ve Mersin illerinde geriye dogru kurumalarin yogun
gorildiigl turuncggil siis bitkileri fidanliklarinda CCaVd’nin varlig1 ve kurumalarin bu etmen ile
iliskisi arastirilmastir.

MATERYAL VE YONTEM

Arazi calismast Dogu Akdeniz Bolgesi Hatay, Adana ve Mersin ili turunggil fidanliklarinda
gerceklestirilmistir. Fidanliklarda yer alan ve turunggil siis bitkisi olarak kullanilan kamkat, lime,
mandarinkuat, kalomandin ve limon tiir ve ¢esitlerinden toplam 50 adet 6rnek alinmistir (Tablo
1). Ornekler geriye dogru kurumalarin yogun goriildiigii fidanliklardan segilmistir. Alman
orneklerden total niikleik asit (TNA) ekstraksiyonu CTAB tampon ¢ozeltisi kullanilarak Li vd.
(2008)’ne gore yapilmistir. Elde edilen TNA’lardan cahexia ve non-cachexia enfeksiyonlar1 Ters
Transkriptaz-Polimeraz Zincir Reaksiyonu (RT-PCR) testleriyle arastirilmistir. PCR ¢aligmasinin
ilk asamasinda ters transkriptaz enzimiyle viroid RNA’sindan komlementer DNA (cDNA)
sentezlenmistir. Ardindan spesifik primerler (cachexia; ACTCTTCTCAGAATCCAGCGAG-
TGCCCCGGGGCTCCTTTCTCAGGT, non-cachexia; GGGGCAACTCTTCTCAGAATCC-
GGGGCTCCTTTCTCAGGTAAGTC) (Bernard ve Duran-Vila, 2006) kullanilarak uygun
sicaklik ve dongiide viroid cDNA’lar1 ¢ogaltilmistir. PCR driinleri %1,5'luk agar jel
elektroforezde kosturulmus, etidyum bromide ile boyandiktan sonra UV ile goriintiilenmistir.
Gorlintlileme sonras1 pozitif bulunan izolatlar sekans analizi i¢in hizmet alimina gonderilmistir.
Sekans analizi sonucu elde edilen baz dizilimleri, NCBI veri tabaninda ‘‘BLAST’’ metoduyla
secilen kayith CCaVd ile karsilastirilmistir. Filogenetik analizlerde ise baz dizileri, ‘‘Mega
11”’program1 ve ‘‘Neighbour Joining’’ yontemi ile simiflandirilmistir. CCaVd’nin laboratuvar
kosullarinda yaprak simptomlarint gozlemlemek ve biyolojik indeksleme caligmalart igin
tohumdan yetistirilen 14 adet Etrog citron (C. medica) bitkisi kullanilmistir. Bu bitkiler tizerine
mekanik inokulasyon yapmak i¢in agar jel iizerinde bant olusturan ve CCaVd’i ile enfekteli
oldugu belirlenen dort izolat (ADA-6, ADA-11, MER-10, HAT-9) secilmistir. Sec¢ilen dort
izolatin TNA ¢ozeltisi Tris-borate-EDTA (TBE) ortami ile 1/10 oraninda sulandirilmis ve igne
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yardimiyla bitkinin gévdesine ¢izik atilarak inokulasyon islemi gergeklestirilmistir. Govdenin
nemini korumasi i¢in govde parafinle sarilmistir. Her bir izolat i¢in 3 bitki kullanilmis, 1 bitki
pozitif kontrol ve 1 bitkide negatif kontrol olarak birakilmistir. Inokulasyondan sonra bitkiler

haftalik olarak, yaprak simptomlar1 agisindan gozlemlenmistir.

Tablo 1. Dogu Akdeniz Bolgesi siis turunggil ﬁdanhklar"dan toplanan orneklere ait bilgiler.
Ornek Adi |11/ Tlce Cesit g;ilek i1/ ilce Cesit
MER1 Mersin/Erdemli | Kalomandin HAT10 |Hatay /Samandag | Kamkat
MER?2 Mersin/Erdemli Nippon Mandarinquat | HAT11 Hatay /Samandag | Kamkat
MER 3 Mersin/Erdemli Nippon Mandarinquat | HAT12 Hatay /Samandag | Kamkat
MER4 Mersin/Erdemli | Alacali Kalomandin | HAT13 Hatay /Samandag | Pink lemon
MER5 Mersin/Erdemli | Alacali Kalomandin |HAT14 | Hatay /Samandag | Siis Mandarin
MER 6 Mersin/Erdemli Kamkat ADA1 Adana Kamkat
MER 7 Mersin/Erdemli Miramiquat ADA2 Adana Kamkat
MER 8 Mersin/Erdemli | Vinola ADA3 Adana Kamkat
MER 9 Mersin/Erdemli | Vinola ADA4 Adana Kalomandin
MER10 Mersin/Erdemli Kamkat ADA5 Adana Kalomandin
MER11 Mersin/Erdemli Kamkat ADAG Adana Kalomandin
MER12 Mersin/Erdemli SRA-47 ADA7 Adana Kalomandin
MER13 Mersin/Erdemli | Cin Turuncu ADAS8 Adana Alacali Kalomandin
MER14 Mersin/Erdemli Cin Turuncu ADA9 Adana Alacal1 kalomandin
MER15 Mersin/Erdemli Nigomiquat ADA10 | Adana Alacali Kalomandin
MER16 Mersin/Erdemli Moramiquat ADA1l1 |Adana Alacali Kalomandin
HAT1 Hatay /Samandag | Kamkat ADA12 |Adana Cin turuncu
HAT?2 Hatay /Samandag | Kamkat ADA13 | Adana Pembe limon
HAT3 Hatay /Samandag | Kamkat ADA14 | Adana Pembe limon
HAT4 Hatay /Samandag | Kamkat ADA15 |Adana Pembe limon
HATS Hatay /Samandag | Kamkat ADA16 |Adana Kalomandin
HAT6 Hatay /Samandag | Kamkat ADA17 |Adana Kalomandin
HAT7 Hatay /Samandag | Kamkat ADA18 | Adana Cin turuncu
HATS Hatay /Samandag | Kamkat ADA19 |Adana Cin turuncu
HAT9 Hatay /Samandag | Kamkat ADA20 | Adana Cin turuncu

BULGULAR VE TARTISMA

Bu calisma kapsaminda Adana, Mersin ve Hatay ili fidanliklarinda yetistirilen siis turunggil
cesitlerinde gozlenen geriye dogru kurumalar incelenmistir. Adana ilinden 20, Mersin ilinden 16
ve Hatay ili fidanliklarindan kurumalar gbzlenen 14 6rnek toplanarak toplam 50 izolat elde
edilmistir. Fidanliklarda gozlenen kurumalarin siirglin uglarindan baslayarak geriye dogru
ilerleyen diizeyde oldugu, zaman zaman kurumalarin as1 birlesme noktasina kadar ilerledigi ancak
anag olarak kullanilan turung ve ii¢ yaprakli kismin saglikli olarak kaldigi gézlenmistir. Etrog
citron indikator bitkisi iizerinde gergeklestirilen mekanik inokulasyonlar sonucunda bitkinin
yapraklarinda sararma, epinasti ve kii¢clilme, bogum aralarinda kisalma ve bodurluk, yaprak
damarlarinda nekrozlar gelismistir (Tablo 2). Biyolojik indeksleme sonucunda gézlenen bu
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simptomlar tiim turunggil viroidlerinin birlikte olusturdugu simptomlaridir. CVd-Ila i¢in spesifik
simptom olan yaprak ucunda hafif nekrozlar tim indekslemeye alinan bitkilerde goriilmekle
birlikte diger viroidler igin karakteristik olabilecek yaprak epinastisi, yaprak diistikligii
simptomlarida indikator bitkilerde gézlenmistir. Daha 6nce yapilan ¢alismalarda da turunggil
clicelesme viroid (CEVd)’i ile enfekteli bitkilerin Etrog citron ve Mor kadife ¢igegi (Gynura
aurantica) bitkilerinde epinasti, bodurluk ve bogum aras1 kisaligi gelistirdigini belirtmislerdir
(Semancik vd., 1993; Roistacher, 1995; Onelge, 1997). Bu diger simptomlarin gériilmesi siis
turunggillerinin CCaVd etmeni disinda turunggillerde bulunan diger viroidlerle de enfekteli
olabilecegi ihtimalini giiclendirmektedir. Ayrica turunggil viroidlerini tespit etmek amaciyla
Cukurova Bolgesi’nde yliriitiilen bir sdrvey calismasinda teste tabi tutulan turuncggil cesitlerinin
biiyiik cogunlugunda viroidlerin genellikle beraber bulunarak ortak enfeksiyon olusturdugunun
tespit edilmesi de bu ¢alismayi destekler niteliktedir (Onelge, 2010).

Tablo 2. Agaroz jel sonucu pozitif bulunan dort farkli izolatin Etrog citron bitkisinde olusturdugu
simptomlar.

. indikator Simptomlar
1zolat .
bitki GDK |YS YK EP

ADA-6 Etrog citron |- + + +
ADA-11 Etrog citron |+ + + +
MER-10 Etrog citron |+ + - -
HAT-9 Etrog citron |+ + + +
Negatif Kontrol | Etrog citron |- - - -
Pozitif Kontrol | Etrog citron |+ + + +

GDK: Geriye dogru kuruma, YS: Yapraklarda sararma, YK: Yapraklarda kiigiilme, EP: Epinasti, (+):
Simptom var; (-): Simptom yok.

RT-PCR yontemi ile molekiiler olarak incelenen 50 izolattan Adana ilinde 15, Mersin ilinde 10
ve Hatay ilinde 10 izolatin CCaVd etmeni ile enfekteli bulundugu belirlenmis ve toplam 35

K KM 8 9 10 1 2 13 4 Kk 4 !

Sekil 3. Yapilan RT-PCR sonucunda elde edilen drneklerin %1.5’luk agar jeldeki goriintlisii. M: marker,
(-)K: negatif kontrol, (+)K: pozitif kontrol, 1-2, 15-16: Mersin kamkat, 3-4, 17-18: Adana kamkat, 5-7, 19:
Hatay kamkat, 8-11: Mersin kalomandin, 12-14: Adana kalomandin.

Calismaya alinan izolatlardan 4 tanesi (ADA- 6, ADA-11, MER-10, HAT -9) sekans analizine
gonderilmis ve niikleotid (nt) dizilimleri belirlenmistir. Elde edilen {i¢ izolattan biri 297 nt diger
lic izolat ise 298 nt uzunlugunda tespit edilmistir. Bu ¢alismada sekans sonucunda elde edilen
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CCaVd’i arasinda 300 nt’e sahip non cachexia varyanti elde edilmemistir. Non cachexia
varyantinin bu ¢alismada elde edilememesinin nedeninin etmenin farkl turunggil ¢esitlerinde baz
degisiklerininden olabilecegi diisiiniilmektedir. Niikleotid dizilimi elde edilen tiim varyantlarin
CCaVd’nin CVd-IIb ve CVdlIlc varyantlar1 oldugu NCBI gen bankasindan elde edilen verilerle
gerceklestirilen BLAST analizi sonucunda ortaya konulmustur. Dért CCaVd izolatinin filogenetik
iliskilerinin belirlenmesi amaci ile gergeklestirilen analizler sonucu olusturulan agagta dis grup
olarak CEVd’i secilmistir. ADA-11 izolat1 Japonya izolat1 (AB055634) ile yakin bir benzerlik
gosterirken ayn1 zamanda diger izolatlar olan MER-10 ve HAT-9 izolatlariyla da yakin bir
benzerlik gostermistir. ADA-6 izolatinin ise daha 6nce gergeklestirilen ¢alismalarda elde edilen
Tiirkiye izolat1 (EF523829) ve Ispanya izolat1 (AB054616) ile daha benzer oldugu ortaya
cikmustir. Izolatlarin Japonya, Ispanya ve Tiirkiye izolatlariyla benzer homolojiye sahip olmasi ve
[ran’da da yapilan bir calismada (Hashemian vd., 2013) benzer izolatlarin tespit edilmesi viroid
etmenin bitki materyalleriyle tasinmig olabilecegini digiindiirmektedir.

| MER-10
0.0<‘

HAT-9

0.1
ADA-11
o1 ‘o.o
B il 0.1 AB055634.1 Japon

1
EF523829.1 Turkiye

1,ADA6

AB054616.1 Ispanya

i FJ004236.1 Sudan

£U2382209.1 Cin

CEVd

1.2

0.20

Sekil 4. Sekansi elde edilen izolatlarinin Neighbor-joining (NJ) analiz yontemi kullanilarak elde edilen soy
agaci (Bootstrap 1000 tekrarlamali). (CEVd: dis grup olarak eklenmistir.)

SONUC

Yiiriitiilen ¢calisma sonucunda 35 adet izolat CCaVd ile enfekteli bulunmustur. Adana iline ait 15
izolat, Mersin iline ait 10 izolat ve Hatay iline ait 10 izolat %1.5 agar jel {izerinde 300 nt
seviyesinde bant olusturmustur. Bu bant seviyesi CCaVd nin baz seviyesine esit olup 6rneklerin
turunggil gdzeneklesme hastaliginin etmeni CCaVd ile enfekteli oldugunun belirtisidir. Biyolojik
indeksleme calismasinda etrog citron yapraklarinin u¢ kisimlarinda nekrozlar goézlenmistir.
Etmenin Blast analizi ve NCBI gen bankasindaki CCaVd’nin referans genomlar1 ile niikleotid
dizilimlerinin %96-99 oraninda benzerlige sahip oldugu belirlenmistir. Elde edilen bu sonuglar
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fidanliklarda viral patojenlerin yogun bir sekilde bulundugunu ve siis bitkilerindeki kurumalarin
olasilikla CCaVd etmeni tarafindan olusturuldugunu gostermektedir.
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Ozet

Diinya genelindeki insan niifusundaki artis, kisitli tarim arazileri ve ortaya ¢ikan niifusun biiylik
gida talebini karsilamak i¢in tarimsal iiretkenligin 6nemli Slgiide artirilmasi gerekmektedir. Bu
gereklilik kimyasal tarim ilaglarinin ve kimyasal fertilizerlerin ortaya ¢ikmasina sebep olmustur.
Tarimsal iiretimin artirilmasinda 6nemli bir rol oynayan kimyasal giibreler, diisiik maliyetleri ve
kisa siirede adapte olunmasi gibi nedenlerle kullanimi artmigtir. Kimyasal giibrelerin
gerektiginden fazla ve siirekli kullanilmasi neticesinde; toprak i¢eriginde tuzlanma, besin maddesi
dengesizligi, agir metal birikimi, mikroorganizmal faaliyetlerde bozulma, nitrat miktarinda
birikim, sularda otrofikasyon, atmosfere azot ve kiikiirt igerigine sahip gazlarin salinimi, ozon
tabakasinda meydena gelecek incelme yada pargalanma, sera etkisi gibi ¢evresel problemler
olusmaya baslamaktadir. Kimyasal giibrelerden kaynakli bu problemler nedeniyle, yani zamanla
topraga, ekosisteme insan ve hayvan sagligina olan olumsuz etkilerinin tespit edilmesi neticesinde
bitkisel liretimini ve {irlin miktar artigin1 saglayacak alternatif ¢dzlimler ve giibre arayis1 artmugtir.
Alternatif ¢oziimlerden olan biyogiibre uygulamasi uzun vadede toprak verimliligi ve mahsul
iretiminin siirdiiriilebilirligini korumada hayati bir rol oynamaktadir. Biyofertilizerler; tohuma,
topraga veya bitki ylizeyine uygulandiginda atmosferik kaynakli azotu fikseedebilen, mineral
elementlerin alinabilirligini organik ve inorganik kaynaklar farketmeksizin artiran ya da sekonder
metabolit liretmek suretiyle bitkisel gelismeyi artiran; rizosferde kolonize olabilen veya bitki
dokularma girebilen, canli mikroorganizmalardan meydana gelen materyal biyolojik fertilizer
olarak adlandirilir. Bitkisel gelismeyi tesvik edici ve artirici canli mikroorganizmalardan,
Rhizobium, Bacillus, Azotobacter, Pseudomonas, Azospirillum Enterobacter, Staphylococcus ve
Klebsiella gibi bakterilerin; ve bazi Penicillium, Aspergillus funguslarinin biyolojik fertilizer
olarak  kullanimi  biyofertilizerlerin  hazirlanmasinda  kullanilir.  Uygun  maliyetiyle
biyofertilizerler, ¢gevre dostudur ve yenilenebilir bir toprak besin kaynagidir ve uzun vadede toprak
verimliligini ve siirdiiriilebilirligini korumada hayati bir rol oynar. Kimyasal fertilizerlerin yerine
Biyofertilizerlerin kullanimi kimyasal fertilizer ve pestisitlerin toprak iizerindeki etkisini azaltir,
havay1, suyu ve ayrica insan sagligini iyilestirme ve koruma potansiyelini barindirmaktadir. Bu
calismada biyofertilizerlerin yararlar1 avantajlar1 ve tarimsal faaliyetlerde kullanim potansiyelinin
aktarilmasi amaglanmuistir.

Anahtar kelimeler: Biyofertilizer, Kimyasal fertilizer, Biostimulant, PGPR.

GIRIS
1940 ile 1970 yillar1 arasinda diinya genelinde gézlemlenen tarimsal iiretim artis1 Yesil Devrim
olarak ifade edilmektedir. Norman Borlaug'in dnciiliik ettigi "Yesil Devrim" ile sulama 1slahi,
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kimyasal fertilizer, melez tohum ve pestisit gibi girdiler cift¢ilere saglandig1 bir donem olarak
bilinmektedir. Fakat yesil devrimin basarisi barindirdigi unsurlarin  bir biitlin olarak
uygulanmasiyla miimkiin olabilmektedir. Yesil devrimin unsurlari 6ncelikle yiiksek verimli
tohum basta olmak {lizere sulama, giibre, tarimsal miicadele ilaglar1 ve bu temel girdileri
saglayabilecek diizeyde finansman kaynaklari bulunmalidir. Bu unsurlardan birinin ya da bir
kacginin eksik olmasi durumunda amaglanan {iriin verim artis1 saglanamamaktadir. Meksika’daki
bugday tiretimi yesil devrimle ii¢ katina ¢ikarilmis 1960 sonrasi ise en iyi uygulandigi ve basaril
sonuglarmin alindig1 yer Hindistan’in Pencap eyaleti olmustur. Uygulamalarin basarili oldugu
yerlerin ortak 6zelliginin tarimsal kalkinmanin temel unsurlarinin daha 6nceden hazir olan yerler
oldugu goriilmektedir. Nitekim basarili olunan Hindistan’mn sdmiirgecilik déneminde Ingilizler
tarafindan Pencap eyaletinde kurduklar1 yaygin sulama sistemlerinin pay1 fazladir. Dolayisiyla
Meksika’da tarimsal liretim 1960- 65 yillar1 arasinda %9 gibi biiylime oranlarina sahipken 1975-
80 yillart arasinda %1 oranlarina kadar gerilemesi de dnemlidir. Bu durumun nedenleri arasinda
sulama alanlarinin genisletilememesi, giibre, ilag ve diger girdilerin temininde ekonomik sorunlar
yaganmasi ve tarim reformlarinin yapilamamasi gosterilmektedir (Sahindz, 1990).

Yesil devrim ile diinya iilkelerinin kullanimina sunulan kimyasal fertilizer’ler giiniimiizde halen
kullanila gelmektedir. Kimyasal fertilizer’ler, bitkinin biiylime ve gelismesi i¢in gerekli olan
beslenme ve yasamini saglikli bir sekilde siirdiirebilmesi igin topraga veya bitkiye uygulanan
yapay maddelerdir. Toprakta olmas1 gereken ve bitkisel tiretimde en yiiksek verimin elde edimini
saglayacak olan temel bitki besinleri N, Ca, P, S, Mg, ve K gibi makro besin elementleri Z, Fe,
Mn, Mo, Cu, Cl, ve B gibi mikro besin elementleri 6nemlidir.

Cizelge 1: Bitkiler icin mutlak gerekli besin elementleri (Dennis, 1971; Kacar ve Katkat, 1998)

Organik  Besin | Temel Besin | Yardimci Besin | Mikro besin | Fonksiyonel
Elementleri Elementleri Elementleri Elementleri Besin
Elementleri
C,H,O N, P, K Mg, Ca, S B, Mn, Cu, Mo, | Na, Si, V, Cl, Co
Fe, Zn

Toprakta bulunan besin elementleri her zaman bitkinin ihtiyacin1 karsilayacak diizeyde
olamayabilir. Tarimsal {iretim yapilan topraklarda besin maddeleri bitkiler tarafindan tiiketilerek,
yagmurlarla yikanarak veya gaz seklinde buharlasarak kaybolabilmektedir. Toprakta azalan besin
maddeleri verim ve kazancin korunabilmesi i¢in topraga yeniden kazandirilmalidir. Ayrica
bitkileri kuraklik, soguk, zararlilar ve hastaliklarin yol agtig1 strese karsi korumak ve yeteneklerini
artirmak icin N, P ve K takviyesi gerekmektedir (Tsai vd., 2007). Tiirkiye’de yapilan giibreleme
miktarlar1 azot i¢in hektar basina 83.7 kg iken 42.8 kg verilmekte, fosfor 57.3 kg verilmesi
gerekirken 24.6 kg, potasyum i¢in hektar basina 5.7 kg verilmesi gerekirken 2.13 kg verildigi
tespit edilmistir.

Cizelge 2: Ulkemiz topraklarinda verilmesi gereken ve verilen giibre miktarlar1 (Eyiipoglu, 1999)

Giibre cinsi Verilmesi gereken | Verilen miktar (1972- | Eksik kalan miktar,
miktar, kg hat 2000 yillar1 arast), kg ha'
kg ha't
Azot (N) 83,7 42,8 40,9
Fosfor (P20s) 57,3 24,6 32,7
Potasyum (K20) 5,7 2,13 3,6
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Tiirkiye’de kimyasal fertilizer kullanim1 Avrupa iilkelerine oranla oldukca diisiik seviyelerdedir.
Buna ragmen topragin ve ¢evrenin korunmasi i¢in kimyasal fertilizer miktarmin yan sira iklim,
toprak, bitki ayriminin iyi yapilmasi ve toprakta var olan bitki besin elementleri seviyelerinin
muhafaza edildigi ayrica toprak analizlerinin de yapildig1 bir program takibi 6nemlidir (Taban ve
Turan, 2012). Kimyasal fertilizer kullaniminin verim artig1 ile ilgili olumlu katkilarinin olmasi
nedeniyle kullanimi giin gectikge artmaktadir. Diinya genelinde gozlemlenen bu durum igin
yapilan ilk tespit 1961 yil1 K20 i¢in 8.836.4 bin ton olan tiiketim 2021 yilina gelindiginde 38.895
bin tona ¢iktig1 gézlemlenmektedir. P2Os i¢in 1961 yilinda 11.037.4 bin ton iken 2021 yilinda
47.807 bin ton olarak gozlemlenmektedir. Nitrojen i¢in 1961 yilinda tespit edilen 11.784.4 bin ton
iken 2021 yilina gelindiginde 109.167 bin ton olarak kayitlara gectigi gdzlemlenmektedir (IFA
2021).

Grafik 1: Diinya geneli giibre tiiketimi tarihsel degisimi (Kaynak: IFA 2021).
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Verim artis1 diinya aglikla miicadele noktasinda faydali olmakla birlikte, ¢ift¢i i¢in daha yiiksek
gelir elde etmek anlamina gelmektedir. Fakat toprak sagligin1 dncelemeyen biitiin yaklasimlar
akamete ugramak zorunda kalacaklardir. Kaybedilmis bir toprak hem diinya aclikla miicadelesini
hem de ciftgi varligim1 tehdit eden bir unsur olarak karsimizda durmaktadir. Kimyasal
fertilizerlerin asir1 ve bilingsiz kullanim1 toprak sagligin1 tehdit etmektedir. Kimyasal
fertilizerlerin bilesimlerinde yer alan ndtral tuzlar uygulandiklar: topraklarin tuzluluk oranini
artirirlar ki bu da tiriin kalitesi ve verimini etkilemektedir.

Tuz konsantrasyonunda gozlemlenecek bir yiikseklik bitkilerde verim kaybi ve kalitelerinde
diismeye sebep olmanin yani sira toprak yapisinda fiziksel olarak baskin bir Na iyonu varligi ciddi
kayip ve zararlara neden olmaktadir (Sonmez ve S6nmez, 2007). Tarimda kullanilan ¢ogunlukla
fosforlu fertilizer’ler, bu giibrelerin hammaddeleri ve ilaglardan kadmiyum, kursun, nikel, arsenik
ve bakir gibi toksik elementler dnemli oranlarda topraklara birakilmasiyla toprakta agir metal
kirliligine sebep olmaktadir. Ozellikle diger fertilizer’lere nazaran fosfat kayas1 yiiksek miktarda
As ve Cd yogunlugu igerdigi espit edilmistir (Koleli ve Kantar, 2006). Fertilizer biinyesinde
bulunan ve fertilizer kullanimi ile topraga gecgen nitrat zamanla yeralt: sulara karigir ve sularda
goriilen yiliksek miktardaki nitrat; canlilikta azalma, 6lii cocuk dogumlarina kilo kayb1 olan bebek
dogumu artmasia ve ¢iftlik hayvanlarinin kilo tutmamasina neden olur (Anonymous, 2004).
Yogun giibre kullanimi ile su kaynaklarinda N’lu ve P’lu bilesik miktarlarinda artiglar nedeniyle
olusan 6trofikasyon nedeniyle hava ve yeralt1 suyu kirliligi meydana gelmektedir (Youssef vd.,
2014). Azotlu fertilizerlerin yiliksek diizeyde kullanildig1 topraklar {izerindeki bitkilerde
kanserojen madde olarak tanimlanan nitrozamin olusabilmektedir. Azotlu fertilizerlerin fazla
kullanim1 ile amonyak ve azot oksit agiga ¢ikarak havayir olumsuz etkilemektedir. Atmosfere
gecen diazotmonoksit ozon tabakasinin pargalanmasina yol agmaktadir (Taskaya, 2004). Tarim
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yapilacak arazinin gereksiniminden fazla P'lu ve N'lu fertilizer kullanilmasi toprakta var olan
mikro besin element diizeyini ve dengesini de bozdugu bilinmektedir. P'lu fertilizer’lerin fazla
uygulandigi toprakta bulunan Ca, Fe ve Zn'in bitkilerin almasin1 engellemek suretiyle beslenme
diizenini bozmaktadir (Topbas ve Brohi, 1998). Ayrica kimyasal fertilizer liretimi sirasinda
yenilenemez kaynaklarin kullanilmas: yiiksek enerji gereksinimi olan, siire¢ olarak siirdiirtilebilir
degildir. (Jensen ve Nielsen, 2003). Yani endiistriyel iiretim yoluyla yapilan azot fiksasyonu ile
azot Uretimi, rezerv fosil yakitlarin tiikketmenin yani sira CO2, N2O, CHs, ve CFCS gibi artan
miktarda sera gazi salinimina, yagmurla yikanarak yeralt1 sular kirliligine, nitrojen dongiisiinde
degisimlere ve ekolojik dengede bozulmalara yol agmaktadir. Kimyasal fertilizer ve sentetik
ilaglarin yogun kullanimindan dolayi, tarimsal ekosistemlerde olumsuz biyotik ve abiyotik
kosullar tetiklenerek diinya ¢apinda mahsul veriminde %50'ye varan kayiplara neden olmaktadir.
(Kumar ve Verma, 2018). Ornegin azotlu (N) giibrelerin kullaniminin 7,4 kat arttig1 tarimsal
tiretimde; ayn1 donemde verim artis1 yalnizca 2,4 kat oldugu saptanmis olmast mahsullerin N'yi
verimli bir sekilde kullanma yeteneklerinin azaldigini1 gosteriyor (Hirel vd., 2011).

Tarimsal faaliyetlerde yogun kimyasal kullanimi tarimin ekonomik, saglik, sosyal ve c¢evresel
maliyetlerini artirmaktadir. Bu maliyetler nedeniyle son yillarda kiiresel capta, yiiksek gida
talebini karsilamak i¢in siirdiiriilebilir alternatiflerin  gelistirilmesiyle ilgili ¢alismalar
yogunlasmistir.

Tarimsal faaliyetler sirasinda yliksek oranda kimyasal fertilizer ve ilag kullanimindan
kaynaklanan olumsuz durumlari diizeltmek ve dnlemenin potansiyel bir yolu biyolojik fertilizer
ve biyolojik ajan olarak kullanilabilecek mikroorganizmalar 6nem kazanmaktadir. Toprakta ve
bitki kok bolgesinde; rizosfer’de mikroorganizma varligr yiiksek diizeydedir. Rizosfer bolgesinde
hem makroskobik canlilar hem de bakteri, protoza, fungus, alg vb mikroskobik canlilar
yasamaktadir. Bir arada yasayan bu canlilar igerisinde agirlikli olarak bakteriler yer almaktadir.
Rizosfer bolge bitki biiylimesini tesvik eden endofitik ve rizosferik mikroorganizmalar, bitki
gelisimini tesvik eden kok bakterileri Plant Growth Promoting Rhizobacteria (PGPR) olarak
tanimlanmakta ve biyofertilizer olarak kullanilmaktadir. Sentetik olarak {iretilmis kimyasal
fertilizerlerin yerine faydali mikroorganizmalardan miitesekkil biyofertilizer kullaniminin rizosfer
bolgesinde besin madde fiksasyonunu olumlu yonde etkiledigi ortaya konmustur. Ayrica bitki
biiyiimesinde etkin uyaricilar1 TUrettigi, toprak stabilitesini iyilestirdigi bir¢ok c¢alismada
belirtilmistir. Bunu destekler sekilde besinleri geri doniistiirdiigii, biyolojik kontrol sagladigi,
mikoriza simbiyozunu tesvik ettigi, toprakta karsilasabilecegi yabanci kimyasallar, agir metaller
ve toksik maddelerle kontaminasyon icin biyoremediasyon faaliyetleri gergeklestirdigi
bilinmektedir (Rivera Cruz vd., 2008).

Biyofertilizer Tanimlari:

Vessey, (2003) biyofertilizer i¢in topraga ya da bitki ylizeylerine uygulandiginda bitkinin kok
bolgesini veya bitki i¢ini kolonize ederek biiyiimeyi tesvik eden canli mikroorganizmalardan
miitesekkil bir madde olarak tanimlamistir. Bagka bir tanimlamada biyofertilizer, fosfor’un
¢oOziindiiriilmesi, azot (N) fiksasyonu ve bitki biiyiimesini tesvik eden (PGP) maddelerin sentezi
ile bitki biiyiimesinin uyarilmasi ayrica toprak verimliligini artirmak i¢in ¢esitli faydali mikroplara
sahip bir {irlindiir (Simarmata vd, 2016). Dineshkumar vd, (2018) farkli bir tanimlama yaparak
tirtinlerin verim artisin1 saglayan ve biiyiimesini tesvik eden maddelerin salinimini saglayan,
atmosferik azotu ¢6zen, topraktaki besin maddeleri sabitleyen bakteriler, mantarlar, algler gibi
canli, hareketli veya hareketsiz mikroplar1 tek ya da bir karisim seklinde uygulanabilen {iriin
olarak nitelendirmektedirler.
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Plant Growth Promoting Rhizobacteria’larin Biyofertilizer 6zellikleri:

Bitki biiyiimesini tesvik eden kok bakterilerinin faaliyetleri yalnizca bitki biiylime ve gelisimini
etkilemekle kalmaz iizerinde yasadigimiz diinyay1 da yasanabilir kilmaktadir. Bitki biiylimesi
sirasinda biiylimeyi en etkin sekilde kisitlayan faktorler arasinda su, sicaklik ve besin kaynaklari
bulunmaktadir. Toprakta o6zellikle kok bolgesinde besin kaynaklarinin  kullaniminda,
erisilebilirlikte ve bitki tarafindan aliniminda PGPR aktif rol listlenmekte ve bitki gelisimini tesvik
etmektedir. Ornegin bir calismada rizobakteriler ile yapilan asilama ile Mn, Zn, Cu, Ca, Fe ve K
gibi besin elementlerinin bitkilerce alinimini artirdig1 tespit edilmistir (Mantelin ve Touraine
2004). Biyofertilizer oOzellikleri aktif olan Rhizobium, Mesorhizobium, Sinorhizobium,
Azorhizobium, Allorhizobium ve Bradyrhizobium tiirleri 6nemli bitki tesvik ediciler olarak
bildirilmislerdir (Vessey 2003). PGPR bitki biiyiime tesvik islevini dogrudan ve dolayl
mekanizmalarla yerine getirmektedir. Bu iki temel mekanizma ile bitki gelisimini ve korunmasini
arttirmak i¢in rhizobakteriler, bitki kokleriyle simbiyotik olarak hareket ettikleri bilinmektedir.
Dogrudan mekanizmalarla rizobakteriler, azot fiksasyonu yapan, fosfat ¢ozme aktivitesi gosteren,
fitohormonlarin salinimin1 gergeklestiren, sideroforlarin iiretimine katilmakla birlikte mineral
besin maddelerinin ve suyun alimimin artirarak saglayan mekanizmalar1 gergeklestirirler (Ryu
vd., 2012). Dolayli mekanizmalarla PGPR’lar kok bolgesindeki besin ve bolge icin rekabet
ederek, fitopatojen, parazit vb zararli mikroorganizmalar1 kontrol altinda tutarak, hidrojen siyantir,
antibiyotik, antimikrobiyal metabolitler gibi antagonistik maddeleri iireterek ve kitinaz, glukanaz,
proteaz’lar gibi litik enzimleri iireterek, bitki kok ve yaprak patojen cesitlerine karsilik sistemik
direncin indiiklenmesi gibi aktiviteleri yerine getirmektedirler (Meena vd., 2020). Biyofertilizer
ozelligi 6n plana ¢ikan PGPR’lar bitkilerin biiylimesi i¢in gerekli olan hayati besin maddelerinin
almimin kolaylastirdig1 ve 6zellikle azot fiksasyonu ve fosfat ¢oziindiiriilmesi olmak iizere iki
etkin mekanizmay1 ytriitmektedir.

Azot Fiksasyonu:

Bitki biiylime ve gelismesinde en yogun ihtiya¢ duydugu elementlerin basinda gelmektedir.
Atmosferde yaklasik %78 gibi bol miktarda bulunmasina ragmen bunu bitkiler kullanamazlar
(Ahemad ve Kibret 2014). Bitki kokleri ve toprakta var olan nitrojen sabitleyici mikroflora’nin
yapmis oldugu ile bitki azotu kullanilabilir formda alabilmektedir. PGPR'ler biyolojik azot
fiksasyonu siirecini iki yolla gergeklestirir: bitkilerle simbiyotik bir iliski i¢inde simbiyotik
nitrojen fiksasyonu ya da simbiyotik olmayan bir sekilde serbest yasayan, nonsimbiyotik azot
fiksasyonu yapar. Simbiyotik azot fikse eden organizmalar, genellikle Rhizobiaceae
familyasindan  yani, Mesorhizobium  Bradyrhizobium, Rhizobium, Sinorhizobium,
Alloorhizobium ve Azorhizobium gibi rhizobia olarak bilinen bakteriler tarafindan
gergeklestirilmektedir (Shamseldin vd, 2017). Nonsimbiyotik azot fikse eden organizmalar
arasinda, Azotobacter, Azoarcus, Azospirillium, Gluconobacterium, Enterobacter,
Diazotrophicus, Burkholderia, Pseudomonas ve Anabaena, ile Nostoc, Cyanobacteria yer
almaktadir (Yadegari vd, 2010).

Fosfat Coziiniimii:

Bitkilerin azotun ardindan en ¢ok ihtiya¢ duydugu elementlerin basinda gelir. Fotosentez, enerji
transferi, patojen ve hastaliklara diren¢ gibi bircok metabolik olaylarda aktif bir rol
tistlenmektedir. Mikroorganzimalar arasinda fosfat’t en iyi ¢ozebilenler arasinda Bacillus ve
Pseudomonas cinslerine ait bakteriler, Aspergillus ve Penicillium gibi mantarlar sayilabilir.
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Ayrica  Arthrobacter, Rhodococcus, Chryseobacterium, Azotobacter, Phyllobacterium,
Enterobacter Serratia, Xanthomonas, Klebsiella ve Pantoea gibi bakterilerde fosfat ¢oziicii olarak
belirtilmistir (Ingle ve Padole 2017).

SONUC VE ONERILER

Tarimsal endiistri zaman igerisinde artan insan poplilasyonunu beslemek ve azalan tarima
arazilerinde varligini artirarak siirdiirmek mecburiyetinde kalmistir. Uretimdeki artis miktar:
kimyasal girdiler, sentetik ilaglar kullanilarak saglanmistir. Girdilerin artirilarak ve bilingsizce
kullanilmas: iiretimde artis1 getirmis fakat ¢evresel riskleri ve tarim arazisi kayiplarimi da
beraberinde getirmis bulunmaktadir. Kimyasal fertilizerlerin kullaniminin 6ncelikle topraga,
bitkiyle birlikte ¢evreye ve nihayet insan saglhigi lizerinde goriilmeye baslanan olumsuz etkiler
nedeniyle ile tarimsal iiretimde toprakla dost, bitki gelisimine katkiy1 6nceleyen, iiretici biitgesini
destekleyen biyofertilizer ¢alismalart 6nem kazanmaya baglamistir. Ekosisteme bir tehdit
olusmadig1 belirlenmis, tarim arazilerinin verimliliginin devamliliginin saglanmasi, iiriin
fertilitesinin korunmasi, dogal ortamindan elde edilmis iiriinlerin, fertilizerlerin kullanilmasi
stirdiiriilebilir tarim i¢in vazgecilemez oldugu belirlenmistir. Biyofertilizerler; toprak sagligi, bitki
sagligl, ¢evre ve insan sagligi acisindan kiiresel anlamda bahsedebilecegimiz gelecegimiz
acisindan tarim arazilerinde Oncelikli ihdas edilmesi gereken tirtinlerdir. Yapilacak ¢alismalar ile
kiiresel anlamda muhta¢ oldugumuz siirdiiriilebilirlige katkida bulunacak {iriin ve iiriinlerin
tiretimine katkida bulunmak ilk hedef olmalidir. Biyofertilizer olarak ortaya konacak olan iiriiniin
saha calismalarinin yapilarak spesifik olarak hangi iirline ne kadar katkida bulundugunun ortaya
konulmasi1 gerekmektedir.
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Ozet

Siis bitkileri Diinya genelinde ve Tiirkiye’de dnemli bir yere sahiptir. Estetik, fonksiyonel ve
ekonomik amagclarla iiretilen siis bitkileri, insan psikolojisi ve saglikli nesiller yetistirilmesi i¢in
de onemlidir. Tiirkiye’de ise Ozellikle dis mekan siis bitkileri ithalat ve ihracati, ekonomimize
biiyiik katma deger saglamakta ve bitkisel iiretim igerisinde yeralmaktadir. Bu sektor, genis tiretim
alanlar1 ve yiiksek katma degeri ile dikkat ¢ekmektedir. Ulkemizde yetistirilen siis bitkilerinin
toplam tretim alani i¢cinde, dis mekan siis bitkileri tiretim alan1 %73’liikk paya sahiptir. Kentsel
alanlarin 6nemli dokusunu olusturan siis bitkilerinde problem olan afitler ve bunlarin taninmasi
miicadelelerinde olduk¢a 6nemlidir. Siis bitkilerinde zararli olan yaprakbitleriyle miicadelede
kullanilan sentetik insektisitler, estetik ve saglik agisindan biiyiik 6nem tagimaktadir. Bu nedenle
yaprakbitlerinin kontroliinde kullanilan bu ilaglarin direng konusu ve ¢evreye zarart, bitki koruma
alaninda 6nemli bir arastirma konusudur. Zararliy1 kontrol etmek i¢in yaygin olarak kullanilan
sentetik insektisitler, ayn1 zamanda c¢evre ve insan sagligina etkileri de goz Oniinde
bulundurulmalidir. Kimyasal ilaglarin olusturdugu zararli etkileri ve yaprakbitlerinin direng
gelistirmesi gibi olumsuzluklarin giderilmesi i¢in; bu miicadelenin siirdiiriilebilir yontemlerle
yapilmasinin gerekliligini ortaya koymaktadir. Pestisitlere alternatif bir kontrol yontemi olan
entomopatojen nematod (EPN)’lar gibi dogal diismanlarin kullanimi, afit kontoliinde one
cikmaktadir. Siirdiirtilebilir tarim uygulamalarinin gelistirilmesi i¢in alternatif yontemler olduk¢a
onem tasimaktadir. Bu derlemede baz1 6nemli siis bitkisinde de zararl olan yaprakbitleri hakkinda
bilgi ve kontrol yontemleri ile ilgili bilgi verilmistir.

Anahtar kelimeler: siis bitkileri, yaprakbitleri, miicadele yontemleri, pestisit, entomopatojen
nematod.

GIRIS

Siis Bitkisi

Sts bitkileri; ¢icekleri, yapraklari, formu, meyveleri gibi goriintiisii ile olduk¢a dikkat ¢eken
bitkilere denilmektedir. En ¢ok bilinen siis bitkileri giil, yasemin, krizantem, kadife c¢icegi,
stimbiilteber, karanfil, gerbera ve glaydl ciceklerdir (Sridhar, 2022). Siis bitkileri baz1 bitki
ozellikleriyle iligkili olarak ¢igekler, meyveler, yapraklar, bitki ortiisii dokusu, renk ve koku gibi
estetik degerlere yanit verir: (Li ve Zhou 2005; Oloyede, 2012; Estrada-Castillon ve ark., 2014).
Siis bitkileri 4 baslikta incelenmektedir:

Kesme Cicekler: Kesilerek toplanan ve buket, sepet, ¢elenk yapiminda kullanilan ¢iceklerdir.
Diinyada en ¢ok satilan ve ticareti en fazla yapilan siis bitkileridir. Diinya siis bitkileri ticaretinin
yaris1 kesme ciceklere aittir.

Dis Mekan Siis Bitkileri: Dis mekan peyzaj uygulamalarinda kullanilmak iizere iiretilen tiirleri
icermektedir. Mevsimlik tek ve ¢ok yillik ¢icekler, yer ortiicii olarak kullanilan tiirler ve siis
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¢imleri bu sinif i¢inde yer almaktadir.

I¢c Mekan Siis Bitkileri: I¢ mekanda kullanilmak iizere saksi vb. kaplarda yetistirilecek
pazarlanan bitki tiirlerini kapsamaktadir.

Dogal Cicek Soganlari: Geoift, toprak altinda sogan, yumru ve rizom gibi gida depo eden
Ozellesmis toprak alt1 govdeleri tasiyan ¢ok yillik otsu bitkileri kapsar (Kazaz, 2020; Budak, 2015;
Anonim, 2020).

Son yillarda, siis bitkileri tiretim alanlar1 kiiresel ¢apta 6nemli bir genisleme gostermistir. 2009-
2017 yillar1 arasinda, siis bitkileri liretim alanlar1 %17.75 oraninda artarak, 2017 yil1 itibariyla 1
milyon 778 bin 567 hektara ulagmistir. Bu artis, siis bitkilerinin hem bireysel hem de ticari peyzaj
tasarimlarinda artan popiilaritesini ve bu bitkilerin ekolojik faydalarinin yani sira ekonomik
degerinin de giderek daha fazla takdir edilmesini yansitmaktadir. Kitalar arasinda Asya-Pasifik
toplam siis bitkileri alani1]l milyon 304 bin 236 bin ha alan ve %72.92’lik payla siis bitkileri iiretim
alanlarinda lider konumunda olup, bunu 209.462 ha alan ve %11.71’lik payla Kuzey Amerika
izlemektedir (Tablo 1) (Kazaz ve ark, 2020; Li ve ark., 2022).

Tablo 1. Diinyada siis bitkileri tiretimi

URUN GRUPLARI SUS BITKILERi
Kitalar ;Zi:):sctﬁe;mvfngﬁ ng’:??é?s igex (EZ?a"'a” T°p'(ar::)”a" (25063337)
(Ha)

2009 2017 2009 2017 2009 2017 2009 2017 | Alan (Ha) | Alan (%)
Avrupa 48.705| 60.000| 99.970| 115.000| 30.328| 23.000| 179.003| 198.000 18.997 10,61
Orta Dogu 4026 6.200 1.968 3.626 54 43 6.048 9.869 3821 63,18
Afrika 7.604| 18.000 - - - - 7.604|  18.000 10.396 136,72
Asya/Pasifik 523.829| 486.600| 449.690| 814.633] 5.363| 3.003|] 978.882| 1.304.236| 325.354 33,24
Kuzey Amerika 21.067| 30.200| 203.346| 176.741| 2.472| 2521 226.885| 209.462| -17.423 -7,68
Orta ve Giiney Amerika | 97.152| 49.000| 23.417 - - -| 120.569| 49.000| -71.569 -59,36
Toplam 702.383| 650.000| 778.391| 1.110.000| 38.217| 28.567|1.518.991| 1.788.567| 269.576 17,75

Tiirkiye’de siis bitkileri {iretim alanlari; 2009 yilinda toplam 37.569 dekar iken, 2020 yilinda
54.128 dekara yiikselmistir. Bu donemde, 6zellikle dis mekan siis bitkileri tiretim alanlarinda
%102,6’lik bir artig gozlemlenirken, kesme ¢i¢ekler ve dogal ¢igek sogani iiretim alanlarinda bir
azalma olmustur (Tablo 2).

Tablo 2. Tiirkiye’de siis bitkileri

Gruplar 12009 2017 2018 2019 2020 | 2009-2020 %
Dig Mekan Sis | 9 <11 0 36.263,0 37.306,0 37.699,1 39.739.3 102,6
Bitkileri

Kesme Cicekler | 154340 | 11.748,0 11.920.0 12.374,1 12.183.5 21,1

lg Mekan Sis |, 449 1.650,7 2.081.5 1.992.0 1.706.4 a6

Bitkileri

Dofal Gigex 755.0 426.9 4939 4121 498.8 66,0
Soganlari

Toplam 375690 | 50.089.0 ‘ 51.802.6 | 52.4473 54.128.0 44,1
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Siis bitkileri sektoriiniin gelecekteki gelisimi, genetik ¢esitliligin korunmasi, yeni ¢esitlerin
gelistirilmesi ve pazarlama stratejilerinin yeniden sekillendirilmesi gibi faktorlere bagli olacaktir.
Bu baglamda, arastirma ve gelistirme faaliyetlerinin yani sira, egitim ve yayim ¢alismalarinin da
sektdriin siirdiiriilebilir bityiimesine katki saglayacag: ongoriilmektedir (TUIK 2021; Kazaz ve
ark., 2015; Karagiizel ve ark., 2010; Song ve Chen, 2023).

Siis bitkileri iiretimi iller bazinda incelendiginde; 2020 yil1 verilerine gore iilkemizde en fazla
siis bitkileri {iretim alanina sahip olan il 16.364,7 da alan ile izmir olup, bunu 11.177,7 da alan ile
Sakarya izlemektedir. Diger 6nemli iller sirasiyla Antalya, Yalova, Bursa, Edirne ve Adana’dir
Edirne, izmir, Samsun ve Yalova diger énemli artis merkezleridir (Pezikoglu ve ark, 2017). Siis
bitkilerin iiretimi, yetistiriciligi ve satisi birgok tlilkenin ekonomisinde 6nemli bir sektér olmustur.
Diinyada siis bitkileri ihracati incelendiginde, 2016 yili verilerine gore, Hollanda %38.5’lik pay
ve 2.6 milyar Euro degerle ilk sirada yer alirken, bunu %10.11°lik oranla Almanya (665.7 milyon
€) ve %8.51’lik oranla Italya (560.7 milyon €) izlemistir. Diinyada oldugu gibi iilkemizde de siis
bitkileri yetistiriciligi bu sebeplerden dolayr 6nem kazanmistir (Yilmaz ve Zengin, 2003;
Demirbag, 2010). Ekonomik anlamda da ¢okdnemli bir paya sahip olan siis bitkilerinin kalitesi
bitki sagligi durumuyla yakindan iliskili olup, bu bitkilerde zarar yapan thrips, kosnil ve yaprak
biti gibi zararlilar dan da etkilenmektedir. Yaprak bitleri, aralarinda siis bitkilerinin de bulundugu
hemen hemen bircok kiiltiir bitkisininde yaygin zararlilar1 arasinda yer alir (Delfino, 2008).

Siis Bitkilerinde Onemli Yaprak Bitleri

Yaprak bitler 1-6 mm uzunlugundaki kii¢iik canlilardir. Siyah, kahverengi, sar1, kirmizi, gri veya
yesil renkte olabilirler (Cuevas ve ark., 2022). Erkekler bazi tiirlerde yalnizca sonbahar aylarinda
bulunurken, disiler parthonogenetik olarak ya da eseyli olarak iireyebilirler. (Barret, 2008).
Yaprak biti tiirlerinin yaklasik %10'u, konuk¢u-bitki beslenme tercihine (konukcu degisimi veya
heteroecy) bagl olarak iireme modundaki degisikliklerin oldugu karmasik yasam dongiilerine
sahiptir (Hulle ve ark., 2010)

Zararlar1 sonrasinda konukgu bitkinin siis 6zelliginin bozulmasina, kalitesinin diismesine sebep
olurken yogun bulasmada bitkide 6liim meydana gelebilir. Zararlinin en 6nemli zararlarindan
birisi ise viriis bulastirmasidir (Yoykova, 2013; Anonim, 2024).

Yaprak bitleri, bitki dokusundaki floeme igne benzeri sokucu emici ag1z yapilari ile sokarak bitki
O0zsuyu veya hiicre igerigini bosaltir. Beslenme sirasinda salgiladiklar1 tathh madde {izerinde
funguslar geliserek fumajin’e neden olur, buda fotosentezi engelledigi icin siis bitkisi agisindan
goriiniim bozuklugunun yanisira bitkide solma, sararma ve yaprak deformasyonu ile sonuglanir
(Vehrs, 1991; Anonim, 2019).

Siis bitkilerinde goriilen bazi 6nemli yaprak bitleri ise sunlardir: Aphis fabae Scopoli, Myzus
persicae (Sulzer), Aulacorthum solani (Kaltenbach), Macrosiphum euphorbiae Thomas ve Aphis
gossypii Glover.

Aphis fabae (Fabricus) (Siyah Bakla Yaprakbiti)

Siyah fasulye yaprak biti olarak da bilinen Aphis fabae, oval bi¢imde ve yumusak viicutlu bir
yapiya sahiptir. Boyutlar1 1.5-3.0 mm arasinda degisirken yesil, sar1, siyah gibi farkli renklerde
olabilirler (Sekil 1).
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Sekill. Aphis fabae ergini

Erginleri ve nimfleri, bitkilerin taze siirglinleri, yapraklari ve yaprak altlarinda toplu halde
yasarlar. Yagam dongiisiine gore tek konukgulu veya iki konukgulu olarak siniflandirilan A. fabae,
bolge ve tiire bagli olarak yilda 10-16 dol verebilir. Bu yaprak biti tiirii, Ispanak, lahana, kivircik
salata, kabak, karpuz, acur, hiyar, domates, patlican, bamya, sarimsak, karnabahar, patates ve
kuskonmaz gibi genis bir bitki yelpazesine zarar verebilir. Siis bitkilerinden dahlia ve
nasturtium’da beslenebilir.

Kentsel alanlarda kullanilan ¢alimsi bitkilerden Enonymus ve Viburnum tiirlerinin A. fabae’nin
konukgukara1 arasinda yer aldigi bilinmektedir, afitlerin bu bitkilerde beslenme sirasinda
dogrudan zararl etkilerinin yanisira hasara yol agmasinin yani sira, bir¢cok bitki patojeninin de
Oonemli bir vektorli olmastyla da iliskilidir (Way ve Camell, 1981; Akca, ve ark, 2015; Abdel
Raheem, 2021).

Myzus persicae (Sulzer) (Seftali Yaprakbiti)

Bu tiirlin erginleri 1.2-2.3 mm uzunlugundadir. Ac¢ik saridan yesile kadar degisen renklerde
olmakla birlikte pembe renktede olabilirler. Kanatli formlar1 genellikle kanatsiz formlardan daha
biiyiik olur ve abdomenin ortasinda siyah nokta bulunur.

. <n
Sekil 2. Myzus persicae kanatli ve kantsiz bireyler

Antenleri viicuttan biraz kisa ve tiiberkiilleri belirgindir. Kornikuluslar1 yesil, ucu koyu renkte ve
orta kismi sigkindir. Seftali yaprakbiti polifag bir zararlidir, zararlhinin kis ve yaz konukgulari
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vardir. Kislik konukgulart sert c¢ekirdekli meyve agaclaridir. Yazlik konukgulart ise tiitiin,
sekerpancari, serbetgiotu, lahana, 1spanak, karnabahar, domates, biber, hiyar, patates, pazi, marul,
salgam, turp, ¢obancantasi, esek kengeri, saka dikeni, labada, adi esek marulu, kanarya otu, diiglin
cicegi ve baz siis bitkileri gibi ¢cok sayida yabanci ot ve kiiltiir bitkisi olusturur.

Macrosiphum euphorbiae (Thomas) (Patates Yaprakbiti)

Kanatsiz bireylerin 1,7-3,6 mm uzunlugunda oldugu ve sirt yilizeyi boyunca koyu renkli
uzunlamasina bir serit tasidigi bilinmektedir. Bu serit, yesil bireylerde koyu yesil, pembe
bireylerde ise koyu kirmizi renkte olabilir ve patates yaprak bitinin ayirt edici bir 6zelligi olarak
kabul edilir (Sekil 3).

L

Sekil 3. Macrosiphum euphorbiae erginleri

Patates yaprak bitleri, bitkilerin 6z suyunu emerek beslenir ve bu siiregte bitkilerde gelisme
bozukluklarina neden olabilir. Ayrica, salgiladiklar tatli madde bitkilerin iizerini kaplayarak
saprofit mantarlarin gelisimine ve fumajine yol acgabilir. En 6nemli zararlarindan biri de, viriis
hastaliklarini tagiyarak saglikli bitkilere bulastirmalaridir. Olgunlagsmamislarda hafif beyazimsi
gri bir balmumu tozu vardir. Seralarda yetisen domates, patlican ve giil dahil gesitli sebze ve siis
bitkilerinde zararli olmaktadir (Anonim, 2023; Srinivasan ve Alvarez, 2011).

Aphis gossypii Glover (Pamuk Yaprakbiti)

Zararli 1-2 mm boyundadir. Agik sar1, yesil, pembemsi kirmizi, siyah renklerde goriilebilen A.
gossypii' nin karakteristik goriiniisii viicutta abdomenin sonuna dogru iki yanda bir ¢ift mum
borucugu (corniculus)nun bulunmasidir (Sekil 4).

Sekil 4. Aphis gossypii

Pamuk yaprakbiti diger yaprak bitlerinden, mum borucuklar1 rengi sayesinde ayirt edilebilir. Bu
kornikuluslar, acik saridan agik yesil renge kadar degisebilen viicut renginden bagimsizdir ve ii¢
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kisimlari siyahtir. Ergin oluncaya kadar dort kez deri degistirir. Bu yaprak bitinin zararli oldugu
bitkiler arasinda pamuk, turunggiller, kahve, kakao, patlican, salatalik, kavun, biber ve krizantem
ve kalanso gibi birgok siis bitkisi bulunur.

Aulacorthum solani (Kaltenbach) (Sera Patates Yaprakbiti)

Aulacorthum solani, parlak beyazimsi yesilden donuk yesile veya yesilimsi kahverengine kadar
degisebilen renklerde olabilir ve yaklasik 3 mm boyutundaki kanathi bireylerde abdomen
dorsalinde enine koyu bandlar bulunur (Sekil 5).

Sekil 5. Aulacorthum solani ergini

Kanatl bireylerin daha koyu antenlere, bacaklara ve sifonkiillere sahip oldugu ve yesil abdomen
tizerinde, olduk¢a soluk veya neredeyse siyah kenarli ve ara segmental dorsal skleritler ile
degisken bir ¢apraz bar deseni bulunur.

Aulacorthum solani bitkilerden 6z suyu emerek beslenir ve bu siirecte ¢esitli zararlara neden
olabilir. Bu zararlar arasinda yaprak deformasyonu, gelisim bozukluklari ve viriis tastyiciligt gibi
zararlara yol agarak Ozellikle seralarda yetistirilen patates ve biber gibi bitkilerde ciddi iiriin
kayiplarina yol agabilir.

Yaprak bitinin neden oldugu bu tiir zararlar, bitkilerin estetik gorlinimiinii ve ticari degerini
olumsuz etkileyebilir. Bu zararli polifag bir zararhidir. Konukgulari olarak yiiksiikotu, sahinotu,

patates, domates, lahana, salgam ve marul vb. bulunmaktadir (Blackman ve Eastop, 1994; Anonim
2023)

Miicadele

Yaprak biti miicadelesinde genel olarak fiziksel, kiiltiirel ve kimyasal miicadele tercih
edilmektedir. Kiiresel 1sinma ile birlikte degisen iklim, ekolojik ve istila ile birlikte bir bocek tiirii
zararl statiisiine gelmektedir (Sailer, 1983; Meyerdirk, 1992). Yaprak bitlerinin ¢ok kisa siirede
hizli iremesi kontrollerinde en 6nemli problem olarak karsimiza ¢ikmaktadir. Biyolojik miicadele,
pestisit yonetimi yaklasimlarina olasi bir ¢6zlim olarak kabul edilmistir, ancak etkisi ve kullanim
diizeyi diinya capinda kisitli diizeyde kalmaktadir (Gurr ve You, 2016). Kimyasal bocek
oldiirticiiler, yaprak biti tiirlerinin en yaygin kontrol yontemidir, ancak bunlarin kullanimi, bocek
ilac1 kalintilarinin yiiksek seviyelerde olmasina neden olur. Insektisitlere karsi olusan dayaniklilik
ve yliksek maliyetlerde ayr1 bir problemdir. Bu sekil ortaya ¢ikan problemler yaprak bitleriyle
alternatif yontemlerden biri olan Entomopatojenlerin kullanimina olan ilginin artigin1 saglamistir.
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Steinernematidae ve Heterorhabditidae familyalarina ait entomopatojenik nematodlar (EPN'ler),
Ozellikle toprak kaynakli bocek zararlilarini kontrol etmek i¢in kullanilir. Bu nematodlarin genis
konukgu yelpazesi ve bunlarin ticari preparatlarinin yapilabilmesi onlar1 biyokontrol acisindan
cekici hele getirmektedir.

EPN'ler, Hemiptera, Lepidoptera, Coleoptera gibi ekonomik agidan 6nemli kiiltiir ve siis bitkisi
zararlisinin biyolojik kontrolii i¢in potansiyele sahiptir (De Waal, ve ark. 2011; Malan, ve ark.
2011; Van Niekerk ve Malan, 2012). Diinya ¢apinda 100'den fazla EPN tiirli tanimlanmis olup
bunlardan 11'1 halihazirda ticarilestirilmistir. EPN'lerin farkli tiirleri, konukc¢usu oldugu
boceklerin ¢esitliligi, ¢evresel ihtiyaclart ve ayrica ticari iirlinler olarak stabiliteleri agisindan
farklilik gosterir. Belirli bir EPN tiirii, belirli bir zararliy1 digerine gore daha etkili bir sekilde
kontrol edebilir.

Sonug olarak, yaprak biti gibi zararli kontroliinde sentetik kimyasallara alternatif olarak etkili bir
yontem olan EPN’lerin kullanimi siirdiirelebilir, dogaya dost, kalinti ve dayaniklilik
olusturmamasi gibi 6zellikleriyle 6n plana ¢ikmaktadir. Siis bitkilerinde EPN ile miicadele ile
ilgili calismalarin arttirilmasi olduk¢a onemlidir.
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SURDURULEBILIRLIGI: RiZE iLi ORNEGI
TEA TOURISM AND SUSTAINABILITY IN THE CONTEXT OF REGIONAL
DEVELOPMENT: THE CASE OF RIZE PROVINCE
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Ozet

Gliniimiiz diinyasinda ¢ay, turizm endiistrisinde Onemli bir ¢ekim merkezi haline gelmistir.
Tirkiye’nin Dogu Karadeniz Bolgesi’nde yer alan Rize ili essiz doga manzarasiyla, kiiltiirel
zenginlikleriyle ve cay gelenegiyle turistlere unutamayacaklari tiirden bir deneyim sunmaktadir.
Ayrica cay, antioksidan 6zelligi ve sagliga iliskin diger faydali yanlari ile de iinliidiir. Dolayisiyla
cay turizmi, saglik turizminin bir parcasi olarak her gecen giin daha da 6nem kazanmaktadir. Cay
turizmi, Rize’ nin “yesil altin” olarak bilinen ¢ay iiretim merkezi ve doga giizelliklerine sahip bir
yer oldugunun tiim diinyaya tanitilmasi agisindan biiyiik bir firsattir. Nitekim Rize ili i¢in cay
turizminin bolgesel kalkinma acisindan degerlendirilmesi son derece elzemdir. Clinkii ¢ay turizmi
bolgeye ekonomik, sosyal ve ¢evresel agidan olumlu etkiler saglayabilecek potansiyele sahip en
onemli unsurlardan biridir. Bu ¢alismanin amaci da Rize ili 6rnegi lizerinden bdlgesel kalkinma
baglaminda ¢ay turizmi ve siirdiiriilebilirligini degerlendirmektedir. Sonug olarak c¢ay turizmi,
Dogu Karadeniz Bolgesi’nin 6nemli bir turizm potansiyeli olmakla birlikte ekonomik kalkinma
acisindan da biiyiik bir nimettir. Bu potansiyelin daha da gelistirilmesi adina i¢inde bulunulan
dijital ¢agin sunmus oldugu akilli teknolojilerin kullanilmas1 gerekmektedir. Akilli teknolojilerin
cay turizmini daha siirdiiriilebilir, erisilebilir ve kisisellestirilmis hale getirece8i beklentiler
dahilindedir.

Anahtar kelimeler: Cay Turizmi, Bolgesel Kalkinma, Stirdiiriilebilirlik, Akilli Teknolojiler
Abstract

In today’s world, tea has become an important centre of attraction in the tourism industry. Rize
province, located in the Eastern Black Sea Region of Turkiye, offers tourists an unforgettable
experience with its unique natural landscape, cultural richness and tea tradition. In addition, tea is
also famous for its antioxidant properties and other health benefits. Therefore, tea tourism is
becoming more and more important as a part of health tourism. Tea tourism is a great opportunity
to introduce Rize to the whole world as a tea production centre known as “green gold” and a place
with natural beauties. As a matter of fact, it is extremely essential for Rize province to evaluate
tea tourism in terms of regional development. Because tea tourism is one of the most important
elements that have the potential to provide positive economic, social and environmental impacts
to the region. This study aims to evaluate tea tourism and its sustainability in the context of
regional development through the example of Rize province. As a result, tea tourism is an
important tourism potential of the Eastern Black Sea Region and a great boon for economic
development. In order to further develop this potential, smart technologies offered by the digital
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age should be used. It is expected that smart technologies will make tea tourism more sustainable,
accessible and personalised.

Keywords: Tea Tourism, Regional Development, Sustainability, Smart Technologies

GIRIS

Diinyada, yaklasik 45 {ilkede ¢ay iiretiminin yapildig1 bilinmektedir (Caymer, 2018). Bu {ilkeler
arasinda yer alan Tiirkiye’de ¢ay lreticilerinin ve c¢ay fabrikalarinin en yogun oldugu ilin Rize
oldugu bilinmektedir. Rize’de hayat cay kiiltiirii etrafinda donmektedir. Cay biitiin aile tiyeleri ya
da  misafirler  bir araya  geldiginde, ortak  degerlerin  paylasildigi = Gzel
giinlerde/etkinliklerde/térenlerde/davetlerde/toplantilarda servis edilmektedir. Geleneksel olarak
cayin servisi “ince belli” bardaklarla yapilmaktadir (Kiiltiir ve Turizm Bakanligi, 2020). Bir tutku
ile igilen ¢ay, bir bdlgenin ve hatta iilkenin ekonomisi i¢in 6nemli bir gelir kaynagi olmaktadir.
Cay, ayn1 zamanda sosyal bir gelenektir ve turistlerin deneyimleyebilecegi pek ¢ok kutlamanin
bir pargasi olarak goriilmektedir (Jolliffe, 2007; Cheng vd., 2010). Ciinkii turistler, artik ¢ay
tikketimi ve tadimina iliskin otantik ve essiz deneyim arayisi igerisine girmektedir (Caymer, 2018).
Turizm; insanlarin, yasadiklari yerden gecici olarak ayrilmasi ve baska iilke ya da bolgelere
gitmesi, gezip gormesi, bilgi edinmesi/6grenmesi, dinlenmesi, eglenmesi gibi sosyal, kiiltiirel ve
psikolojik ihtiyaclarini karsilamaya yonelik faaliyetleridir (Bilici & Isik, 2018). Bu noktada
turizmin, ¢ok gii¢lii bir insani miras olarak degerlendirilmesi miimkiindiir. Son zamanlarda cay
turizmi, miras turizmi ile de iligkilendirilen bir unsur olarak karsimiza ¢ikmaistir.

Diinyada ¢ay turizminde 6ne ¢ikan 3 iilke; Cin, Hindistan ve Sri Lanka iken, Tiirkiye’de ise Dogu
Karadeniz Bolgesi (6zellikle de Rize ili) bu anlamda dikkat ¢ekmektedir. Diger bolgelerde
bulunmayan essiz doga manzarast ve mimari 0zellikleri, halkinin konukseverligi, bugiin dahi
yoresel kiyafetlerin kullaniliyor ve kdylerde gelenek-goreneklerin yasatiliyor olmasi, kemence-
tulum calma ve horon oynama, bdlgeye 6zgii atma tiirkiiler, el sanatlarinin ve gastronomik
unsurlarin zenginligi ve benzeri kiiltiirel unsurlar, Rize ilinin ¢ay turizmine katma deger
saglayabilecek niteliktedir (Er6z & Bozkurt, 2015: 6; Er6z & Bozok, 2018).

Bu calismanin amaci, Rize ili 6rnegi lizerinden bolgesel kalkinma baglaminda cay turizmi ve
stirdiiriilebilirligini degerlendirmektedir. Bu ¢aligmanin énemi de Tiirkiye’nin Dogu Karadeniz
Bolgesi’nde yer alan ve c¢ay liretiminde iinlii olan Rize ili i¢in ¢ay turizminin bolgesel kalkinma
acisindan degerlendirilmesiyle ortaya ¢ikmaktadir. Calismasinin yapisi; ¢ay konusuna iliskin
iktisadi bir bakis acis1 ile kavramsal ¢ergevenin hazirlanmasi, diinyada ve Tirkiye’de cay
ekonomisi ve turizmine iligkin degerlendirmeler ve orneklerin sunulmasi, bolgesel kalkinma
baglaminda cay turizminin degerlendirilmesi ve sonug¢ kismi ile tamamlanarak olusturulmustur.

CAY TURIZMINE IKTiSADi YAKLASIM: KAVRAMSAL CERCEVE

Cay, yiizyillardan beri diinya kiiltiirlerince vazgecilemeyen ender bir bitkidir. Cay bitkisinin
yapraklarinin islenmesiyle hazirlanan igecege “cay” denmektedir. Bir baska deyisle ¢ay, taze veya
kurutulmus Camellia sinensis yapraklari kullanilarak demlenen, diinyada bir¢ok insan tarafindan
sudan sonra en ¢ok tiiketilen, popiilaritesi en yiiksek, maliyeti ise en diislik aromatik bir igecektir.
Bu noktada, ¢ayin diinyada sudan sonra en ¢ok tiiketilen icecek olmasinin, gerek alkolsiiz olmasi
gerekse sagliga olan faydalarindan kaynaklandigini belirtmek miimkiindiir. (Eréz & Bozok,
2018).

Aromatik bir icecek olarak ¢ay, gegmisten giintimiize dek saglik agisindan bir¢ok potansiyel fayda
ile iligkilendirilmektedir. Cay tiiketiminin saglik acisindan faydali 6zelliklerini; kanser, kalp
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hastaliklar1 ve iltihapli hastaliklara yakalanma olasiligin1 azaltmasi, beyin fonksiyonlarini ve
zihinsel uyanikligr iyilestirmesi olarak siralamak miimkiindiir (Weisburger, 1997; Pham vd.,
2008; Sinija & Mishra, 2008; Dietz & Dekker, 2017; Chen & Potroz, 2021; Stat Agri, 2024).
Ayrica gay; icerdigi floriir ile dis saglig1 acisindan faydali, diizenli nefes alma ve kalp ritmi igin
Oonemli, kan damarlarinin genislemesi, kronik bronsit ve akciger hastaliklar1 ile damarlarin
sertlesmesini 6nlemede yardimci niteliktedir (Glirsoy, 2005). Cayin bazi tiirleri ise kilo vermek
amach tliketilebilmektedir (Albayrak, 2018; Ersahin, 2021). Ayrica ¢ay, immiin (bagisiklik)
sistemini gliclendiren unsurlardan biridir (Erding & Aydinbas, 2022). Nitekim ge¢miste de ¢esitli
kiiltiirlerde ¢aym saglik, huzur ve mutluluk getirdigine inanilmaktaydi. Ornegin, ¢cayin anavatani
olan Cin’de ¢ay, binlerce yil once ila¢ ve gida olarak kullanilmaya baslamistir (Li, 1993; Cheng
vd., 2010). Giiniimiizde, saglik ve refaha yonelik daha fazla farkindalik olugmasiyla, ¢ay igmek
ve c¢ay kiiltiirii tiiketiciler arasinda daha da popiiler hale gelmistir (Su & Zhang, 2020; Chen &
Potroz, 2021).

Cay, son derece genis bir tiikketim alanina yayilmistir. Diinyanin hemen her bir kdsesinde insanlar,
sicak ya da soguk i¢im olarak ¢ayi tiiketebilmektedir. Modern ¢agda siyah cay, yesil ¢ay, bitki
cayl, cicek cay1 ve benzeri pek ¢ok cay cesidi ile karsilasmak miimkiindiir (Veljkovi¢ vd., 2013;
Wu vd., 2020). Dolayisiyla diinyanin her yerinde genis bir miisteri kitlesinin keyifle tiikettigi ¢ay,
kimi zaman yemek servisinin ayrilmaz bir pargasi, kimi zaman bazi hastaliklarin dermani, saglik
icin elzem bir ilag olarak goriilmektedir (Willson, 1999; Yang, 2007; Jolliffe, 2007; Chen &
Potroz, 2021). Bu denli genis bir tiiketim alanina sahip olan ¢ayin {iretimi ise sinurl bir alana
tabidir. Cay bitkisi, kuzey yarimkiirede 42. enlem, giiney yarimkiirede 27. enlem arasinda bulunan
kusakta yetistirilmektedir. Ayrica “iklim” ve “toprak” cay yetismesinde etkili iki dnemli unsur
olarak karsimiza ¢ikmaktadir. Cay, iklim olarak yaz ve kislar1 1lik gecen, bol yagish bolgelerde
toprak olarak ise kumdan kile kadar degisme gosteren yapiya sahip asit tepkimeli topraklarda
yetistirilmektedir (Erding & Aydinbas, 2022). Latince ad1 Camellia sinensis ¢alisinin kdkenin
dayandig1 Cin, ¢ayin en biiytik iireticisi ve tliketicisi olarak kabul edilmektedir (Chen vd., 2009).
Cay tiretimi acisindan Cin’1 takip eden {ilkeler sirasiyla Hindistan ve Kenya’dir. Bu tilkelerin yan1
sira Sri Lanka, Vietnam, Endonezya ve Tiirkiye de ¢ay liretiminde 6nemlidir (Erding & Aydinbas,
2022). Caya Tiirkiye penceresinden bakilirsa, Karadeniz bolgesi 6zellikle Rize ili tilkede ¢ayin en
cok yetistirildigi il olarak karsimiza c¢ikmaktadir. Bolge halki icin cay “yesil altin” olarak
tanimlanmaktadir (Er6z & Bozok, 2018). Tiirkiye ¢ay iiretiminde Rize’yi takip eden iller ise
sirastyla Trabzon, Artvin, Giresun ve Ordu’dur (Erding & Aydinbas, 2022).

Ulke ekonomileri i¢in ¢ay, yalnizca tarimsal bir iiriin degil, ayn1 zamanda da bir kiiltiir 5gesidir.
Cay, farkli tilkelerde sunum ritiielleriyle, gelenekleriyle adeta bir sanat ve yiyecek servisinin
onemli bir parcast olarak kabul edilmektedir. Nitekim cayi, gerek iireten gerekse de tiiketen
tilkeler, ulusal kimliklerinin bir parcasi olarak benimsemektedir. Tiim bu 6zellikleri sayesinde
cayin, siirdiirilebilir ve dogayr temel alan c¢evre dostu turizm anlayist kapsaminda
degerlendirilebilmesi miimkiindiir (Er6z & Bozok, 2018).

Caya iliskin tanimlamalara yukaridaki satirlarda yer verildigine gore simdi de cay turizmini ve
ekonomik etkilerini daha iyi kavramak adina turizm kavramim ele almak yararli olacaktir.
Turizm, ilk defa 1905 yilinda Guyer-Feuler tarafindan tanimlanan bir kavramdir. Guyer-Feuler’a
gore turizm, zamanla artan hava degisimi ve dinlenmeye duyulan ihtiya¢, doga ve sanattan
esinlenen fevkalade giizellikleri gbérme arzusu, doganin insanlara huzur/mutluluk verecegi
inancinm1 temel alan, uluslari/toplumlart birbirleri ile kaynastirma imkani taniyan modern ¢aga
ozgii bir olguyu ifade etmektedir (Demirel, 2012: 24). Diinya Turizm Orgiitii’ne (UNWTO) gore
turizm, bir yili gegmemek iizere bireylerin ikamet ettigi yerden baska bir yere giderek bos
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zamanlarim1 degerlendirdigi, gezip gordugi, kiiltir, inang, saglik ve benzeri amaclar
dogrultusunda yaptiklari seyahat ve konaklama faaliyetleri olarak tanimlanmaktadir (Ozdemir,
2017: 1; Cakir & Sandalcilar, 2018). Bir baska deyisle turizm, kisilerin belirli bir siire i¢in ¢alisma
hayatlarindan uzaklasmak ve dinlenmek i¢in giizel vakit gegirebilecekleri, yeni deneyimler igin
yolculuk yapabilecekleri, rahatca seyahat, konaklama ve yeme-igme faaliyetlerinde
bulunabilecekleri, tim bunlarin neticesinde de bdlge ve hatta iilke ekonomisine katkida
bulunabilecekleri bir hizmet sektorii olarak tamimlanmaktadir (Okatan & Yildirim, 2021;
Aydinbas, 2023a). Turizm, 6zellikle de gelismekte olan iilkeler ve destinasyonlari i¢in hem gelir
ve istthdam kaynagi hem de doviz artirict bir sektor olarak tanimlanmaktadir (Cankurt & Subasi,
2022; Aydinbas, 2023a). Nitekim turizmi iktisadi bir yaklasimla ele alan Edmond Picard da tilkeye
yabanci doviz giriginin saglanmasi ve turist harcamalarinin ekonomiye katkilarini turizmin ana
fonksiyonlar1 olarak belirtmistir (Demirel, 2012: 24-25; Cakir & Sandalcilar, 2018). Ancak
iktisadi agidan bu denli 6nemli olan turizmin uzun vadede stirdiiriilebilirligi, yiiksek kaliteli ¢evre,
sosyal ve kiiltiirel kosullarin korunmasina baglidir (Aydinbas, 2023a). Bu baglamda stirdiiriilebilir
turizmi, iktisadi kalkinma ve c¢evresel degerlerin korunmasi amacini entegre ederek gerceklesen
turizm faaliyetleri olarak tanimlamak miimkiindiir. Dolayisiyla bir ekonomik gelisim modeli
biciminde degerlendirilebilecek siirdiiriilebilir turizm ile amaglanan; yerel halk i¢in yiiksek yasam
kalitesi, turistlere yonelik yiiksek kaliteli hizmet sunumu, yerli halkin ve turistlerin ihtiyag
duydugu dogal ¢evrenin korunmasidir (Ryan, 2002; Kansiz & Acuner Akin, 2007).

Turizm ve stirdiiriilebilir turizme iligkin agiklamalar sonrasinda ¢ay turizmine iliskin kapsamli bir
degerlendirme yapmak gerekmektedir. Cay turizmine iliskin literatiirde cesitli tamimlar
yapilmaktadir. Literatiirde ¢ay turizmi; eko turizm, miras turizmi, kiiltiir turizmi, folklor turizmi,
wellness turizmi, saglik turizmi, tarim turizmi ve kirsal turizm ile iligkilendirilen bir turizm tiirii
olarak kabul edilmektedir (Cheng vd., 2012: 29; Quan vd., 2023). Jollifee’ye (2007: 9) i¢in ¢ay
turizmi; ¢ayin tarihine, geleneklerine ve tiikketimine yonelik ilgiye dayanan bir turizm tiirii olarak
tanimlanmaktadir (Cheng vd., 2010). Ayrica ¢ay tarlalarindan ¢ay yapragimin toplanmasi, ¢ay
evlerinde ¢ay deneyimi yasanmasi/tadim yapilmasi, ¢ay miizeleri ziyaretleri, cay ve cay ile ilgili
riinlerin (¢ay kutusu, ¢ay fincani, demlik gibi) hediyelik esya olarak satin alinmasi, c¢ay
bungalovlarinda konaklanmasi, cay fabrikalar1 ziyaretleri, cay festivallerine katilim ve benzeri
pek cok turistik faaliyetleri igeren bir gesit turizm olarak da ifade edilmektedir. Bu baglamda cay
turizmi, ticari bir tirlin olan ¢ayin turistik bir tiriine doniismesiyle ortaya ¢ikan bir turizm tiirtidiir
(Altas, 2019).

Cay turizmini; alternatif turizm, gastronomi turizmi, Ozel ilgi turizmi ve nis turizm ile
iligkilendirmek miimkiindiir (Altas, 2019). Cay turizminin, nis ya da Ozel ilgi turizm tiirii
biciminde degerlendirilmesi, ¢ay turizmine katilan turistlerin ilgi alanlarimin ¢ay olmasindan
kaynaklanmaktadir (Fernando vd., 2016: 64; Acuner & Kiiglik, 2022). Nitekim ¢ay turizmi,
kiiltlirel miras turizmi ile dogaya dayali ¢evre dostu turizminin essiz bigimde birlesimine imkan
tantyan nis turizm c¢esidi altinda degerlendirilen bir kavramdir. Belirli bir turizm grubunun
ithtiyaclarinin kargilanmasi adia 6zel bir turizm iirliniin kisisellestirilebilmesine odakli turizm
tiirline “nis turizm” denmektedir (Caymer, 2018).

Tarihe, geleneklere ve ¢ay tiikketimine yonelik ilgisi olan turiste “cay turisti” denmektedir (Jolliffe,
2007; Cheng vd., 2010). Cay turistleri belirli bir destinasyona gittiklerinde c¢esitli beklentilere
girmektedir. Bu beklentileri; ¢aymn kdkeni, cay gelenekleri, ¢ay yetistirme ve islenmesi hakkinda
bilgi edinilmesi, ¢ay kiiltiiriiniin deneyimlenmesi, ¢ay festivallerine katilim, ¢esitli yiyecek ve
caylarin deneyimlenmesi/tadilmasi/satin alinmasi, ¢ayla ilgili faaliyetlere katilim ve benzeri
deneyimler/firsatlar olarak siralamak mimkiindiir (Zhou, 2011; Cheng vd., 2012: 29; Sohn vd.,
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2014: 18; Chen, vd., 2017: 127; Bezborah & Goowalla, 2019: 13). Ancak turistlerin, yalnizca bu
beklentiler dogrultusunda ¢ay turizmi faaliyetlerinde bulundugunu séylemek dogru degildir. Ayn
zamanda turistler; stresli ortamlardan uzaklagarak kendilerini mutlu hissetme, ilgi alanlarina
benzer kisiler ile bir araya gelme arzusu ve benzeri amaglarla ¢cay turizmine katilim gostermektedir
(Zhou, 2011: 65). Cay turistleri tarafindan tercih edilen destinasyonlara ait 6zellikler arasinda ise
cay bahcelerinin olmasi, ¢esitli flora ve fauna ile dogal giizelliklere sahip olmasi, turist sayisinin
fazla olmasi, cesitli senliklerin diizenlenmesi, antik degerlerinin olmasi yer almaktadir. Bu tiir
sosyal, kiiltirel ve benzeri Ozellikler bolgeye, cay turizminin gelisimi agisindan avantaj
saglamaktadir (Er6z & Bozok, 2018: 1173; Jayasooriya, 2019: 478; Mishra, 2020: 5468; Acuner
& Kiigiik, 2022).

Sonug olarak siirdiiriilebilir doga temelli bir turizm ¢esidi olan ¢ay turizmi, bolgesel kalkinma
acisindan onemli bir potansiyel teskil eden ve gelismekte olan bir turizm tiirli olarak 6zellikle
COVID 19 pandemi siireci sonrasinda diinya ¢capinda daha da popiiler hale gelmistir. Glinlimiizde
pek cok tiilkede kirsal nitelikte, tahrip olmamis doga ve kiltiirel alanlarin biiylik bir kisminin
varliginin korunmasy/siirdiiriilebilirligi, bolgesel kalkinma agisindan bir ¢ekim unsuru olarak
gorilmektedir. Bu noktada siirdiiriilebilir kalkinmayi, ekonomik kalkinmada stirekliligi
saglayarak insan sagliginmi ve dogal dengeyi korumak, dogal kaynaklari rasyonel bigimde
yonetmek ve gelecek kusaklar i¢in yasanabilecek tahrip olmamis fiziki, sosyal ¢evre birakmak
olarak tanimlamak miimkiindiir. Bolgesel kalkinma ise bolge kaynaklarinin etkin bigimde
kullanilmasi, girisimciligin 6zendirilmesi, bolgenin gelir ve istihdam diizeylerinin artirilmasi ve
yasam standartlarinin iyilestirilmesi anlamina gelmektedir (Durgun, 2006; Bilici & Isik, 2018).
Nitekim turizmin, bolgesel kalkinma ve kaynaklarin verimli kullanimindaki rolii son derece
elzemdir (Kiinii vd., 2015).

KURESEL CAY EKONOMISINDEKiI GELISMELER

Diinyada sikga tiiketilen ¢ayin, yaklasik 45 iilkede tiretimi, 170 iilkede ise ticareti yapilmaktadir
(Caymer, 2018). Cay tiretimi ilk defa Hindistan ve Cin’de baglamistir. Cay bitkisi, tropikal iklimli
bolgelerde bol yagisli ve sicak ortamlarda yetigmektedir. Bir bolgede cay bitkisinin yetismesi i¢in
yagis miktar1 yillik olarak 2000 mm’den az olmamasi, aylik yagisin diizenli olmasi gereklidir.
Diinyada Cin ve Hindistan disinda Sri Lanka, Endonezya, Japonya, Kenya, Tiirkiye ve Iran ¢ay
iiretimi yapan baslica iilkeler olarak bilinmektedir. Bu {ilkelerin bircogunda 12 aylik donemde ¢ay
tiretimi yapilmaktadir. Ancak ¢ay iiretimi, yliksek enlemlere sahip olmalar1 nedeniyle Tiirkiye ve
[ran’da y1lin sadece 6 ayinda gergeklestirilmektedir (Keskin, 2023). Nitekim ¢ay tarimi, diinyada
5.310.342 hektar alanda, Tiirkiye’de ise 83.451 hektar alanda yapilmaktadir (Yalg¢inkaya & Kurt,
2022).

Kiiresel ¢ay tiretiminde Tiirkiye, %6’lik bir pay ile 5. sirada konumlanmaktadir. Kisi bagina diisen
kilogram tiretimde ise Tiirkiye, 3 kg’lik iiretim ile ilk siralarda bulunmaktadir (Er6z & Bozok,
2018). Verimlilik ve kalite agisindan da Tiirkiye ilk siralarda yer almaktadir. Diinya genelinde 13
milyon kisinin istihdam edildigi ¢ay endiistrisinde 205 bin kisi ile Tiirkiye toplam istihdamin
%1.57’sine tekabiil etmektedir. Ayrica Tiirkiye, ¢ciktinin %6’sin1 hizmete sunmaktadir. Kiiresel
anlamda ¢ayimn ekonomik degeri 50 milyar $’in iizerindedir. Diinya genelinde 9 milyon ¢ift¢inin
temel ge¢cim kaynagi olan caydan, 8 milyar $’lik da ihracat geliri saglanmaktadir. Kiiresel anlamda
cayin tiiketimine bakildiginda; sudan sonra en ¢ok tiiketilen ikinci {iriin oldugunu belirtmek
miimkiindiir. Diinya cay tiiketimi, 2023 yilinda 7.1 milyon ton iken, 2025 yilinda ise 7.4 milyon
tona ulasacagi ongoriilmektedir (Statista, 2023). Nitekim 6zellikle de toplumsal gelisim siiregleri
igerisinde kiiltiirel bir obje haline gelen ¢ay, modern hayat igerisinde Batili iilkelerin de siklikla
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tiikettigi bir icecektir. Rusya, ABD ve Ingiltere gibi iilkeler diinyaaki en biiyiik ¢ay ithalatcilar:
iken; en biiyiik ¢ay ihracatcilari olarak Cin, Kenya ve Sri Lanka 6ne ¢ikmaktadir (Istikbal, 2020).
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Cin Hindistan Kenya Sri Lanka Tlrkiye

Cay Ekonomisi (Milyar Dolar) 26,2 13,4 4,92 3,03 2,71

Sekil 1. Ulkeler bazinda ¢ay ekonomisi (Milyar $), 2018
Kaynak: FAOSTAT

2018 yil1 i¢in iilkeler bazinda ¢ay ekonomisi (milyar $) degerlerine Sekil 1°de yer verilmistir.
Sekil 1’den de takip edildigi lizere ¢ayin ekonomik degeri en yiiksek iilkeler olarak sirasiyla; Cin
ve Hindistan dikkat ¢ekmektedir. Tiirkiye’de cay ekonomisinin degeri ise 2.71 milyar $ olarak
kayda gegmistir.

CAY TURIZMINDEKI GELISMELER

Diinyada cay, 6zellikle de Cin, Japonya, Hindistan ve benzeri Asya iilkelerinde popiilerdir. Cinli
hiikiimdar Shen Nung ve Konfiigyiis ile ¢aym yayginlagmas: miimkiin olmustur. Nitekim cay
kiltiirii veya gelenekleri Cin kokenlidir. Cay kiiltiiriiyle iliskilendirilen ¢ay seremonisi, ¢ay tadimi
ve benzeri farkl faaliyetler de vardir (Li, 1993; Chen & Potroz, 2021).

Bir iilke, ¢ay turizminden gelir elde etmek istediginde uymasi gereken bazi kosullar ile
karsilasmaktadir. Oncelikle iilkenin, turistler i¢in bir ¢ay turu rotasi hazirlamas: gerekmektedir.
Bu rota, “turistik cay parkuru” bi¢giminde seyahat acentalarinca sunulmus olan tur paketlerine
dahil edilmektedir. Ayrica, ¢ay turizmi kapsaminda gelinen destinasyonlardaki turizm isletmeleri
de turistlere ¢ay ile hazirlanan yemekler servis ederek geleneksel cay saatleri ve sunumlari
diizenlemekte, SPA (Selus Per Aqua/Sanitas Per Aquam) merkezlerinde ¢ayli 6zel bakim kiirleri
veya ¢ay banyolar1 hazirlamaktadir (Altas, 2019). Bdylece bir iilke i¢in ¢ay turizmi énemli bir
gelir kaynagi haline gelebilecektir.

Diinyada ¢ay turizmi bakimindan 6nemli destinasyonlarin basinda Cin Halk Cumhuriyeti,
Hindistan ve Sri Lanka gelmektedir (Er6z ve Bozok, 2018: 1169). Her bir destinasyonda c¢ay
turizmine iliskin cesitli aktivitelerde bulunulmaktadir. Ornegin; Cin’de bulunan bazi oteller,
“SPA” sudan gelen saglik merkezlerinde turistlere ¢ay bitkisinin sifa verici 6zelligini ekstra
turistik iiriin seklinde sunmaktadir (iskender, 2020: 1959; Cay Calistay1, 2019: 91; Acuner &
Kiiciik, 2022). Ulusal Cay Miizesi (National Tea Museum); Cin’deki ilk cay miizesi olarak bilinen
bu miize, ¢ay turizminin énemli varliklarindan biri olarak kabul edilmektedir (Easy Tour China,
2020). Bunun yani sira 2006 yilindan itibaren Cin’deki Meitan Cay Miizesi olarak bilinen
caydanlik seklindeki 7 kathi otel ziyaretgilerini agirlamaktadir. Cin’in Guizhou Eyaletindeki
Meitan ilgesinde yer alan bu otel, ¢gevresindeki kirsal alanin ve ¢ay tarlalarinin miithis manzarasini
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sunmaktadir. S6z konusu otel, buhar piiskiirten dev geleneksel Cin caydanligini andiracak bigimde
tasarlanmis olup i¢ mekani ¢gaydanlik motifleri, bambu mobilyalar, kaligrafi ve benzeri geleneksel
Cin cay kiiltiiri unsurlari ile dekore edilmistir. Ayrica oteldeki odalar genis, konforlu ve teknolojik
olanaklara sahiptir. Otelin i¢inde yer alan Meitan Cay Miizesi, ziyaret¢ilere Cin ¢ayinin tarihi ve
kiiltiirtine iliskin bir bakis sunmaktadir. Bu miizede, caydanliklar, ¢ay fincanlari, ¢ay takimlari ve
benzeri cay ile ilgili ¢esitli eserler sergilenmektedir. Ayrica miizede ziyaretgilerin farkli tiir Cin
caylarii tadabilecekleri, ¢ay yapma teknikleri hakkinda bilgi edinebilecekleri bir “cay tadim
odas1” ve farkli ¢ay tiirlerini ve ¢ay dlrilinlerini satin alabilecekleri bir “cay diikkan1” da
bulunmaktadir (Kaya, 2024). Nitekim Cin ¢ay turlari ile Cin ¢ay tarihi/kiiltiirel zenginligi ve ¢ay
meraklilarina klasik Cin ¢ay seremonisini deneyimleme ve yesil cay, siyah ¢ay tadimi firsati
taninmaktadir (Caymer, 2018). Cay turizminde bir diger 6nemli destinasyon olan Hindistan’in
bir eyaleti Assam’da bulunan yiizyillik “Toklai Cay Arastirma Merkezi nin uluslararas: diizeyde
turist potansiyeli bulunmaktadir. Assam eyaleti “bungalov kiiltiiri”niin zaman igerisindeki
gelisimi, bolgeye daha fazla turist ¢ekilmesine katki saglamaktadir. S6z konusu bdlgenin sahip
oldugu cay mirasi alanlarinda; kongreler, etnik fuarlar, yemek festivalleri diizenlenmektedir. Bu
durum ise destinasyonun canlanmasina olanak tanimaktadir (Bezborah ve Goowalla, 2019: 13;
Sarmah, 2020: 4342). Ayrica Hindistan’a ¢ay turizmi maksadiyla gelen turistler; masaj, yoga ve
sudan gelen saglik terapileri ile yerel mutfagi deneme imkénlarina sahip olmaktadirlar (Chen vd.,
2017: 129). Hindistan’dan ¢ay turizmi kapsaminda diizenlenen bir tur olarak “Cay Aromalari
Turu: 5 Gece/6 Giin (Daha Iyi Olanaklar)” karsimiza ¢ikmaktadir. Bu turun turistler icin sundugu
olanaklari: Hindistan’in ¢ay bagkenti olan Dibrugarh’taki Mancotta Cay Mirasi Evi’nde
konaklama, cay fabrikasi ziyareti, kendi ¢ay yapraklarini toplama, ¢ay tadimi1 yapma, yerel kdyleri
ziyaret etme ve kiiltiirel etkinliklere katilma (Dibrugarh’in kesfi) olarak siralamak miimkiindiir.
Hindistan’da Darjeeling bolgesi de ¢ay turizmi agisindan son derece 6nemli bir yerdir. Kuzeydogu
Hindistan’da yer alan bu giizel yayla, aromatik ve ci¢cek kokulu caylari ile tinliidiir. Cay turizmi
icin 6nemli bir bagka destinasyon Sri Lanka’da “Seylan Cay1” iilke ekonomisine ciddi anlamda
katkida bulunmaktadir. Ayrica Sri Lanka’nin ilk tatil koyii “Relais & Chateaux” ve diinyanin tek
cay bahgesi tatil yeri “Tea Trails” konaklama hizmeti kapsaminda turistlerin en segkin ve 6zel
deneyim yasamalarini saglamaktadir. Sri Lanka gelen turistlere, her biri farkli 6zellikte dort
kolonyal dénem cay ekim alani bungalovu etrafinda cay tarlasi turuna katilma ve ¢ay bahgesi
deneyimini, bes yildizli konaklama liiksii ile birlestirme firsati sunmaktadir. Turistler, birkag giin
boyunca cay tarlalarinda kolonyal hayati deneyimlemekte, Seylan ¢ayinin 6nemli isimlerinden
James Taylor’un soyundan gelen kisilerin esliginde de cay tarlalarim1 ve cay iiretim tesislerini
gezebilmektedir. Ayrica Sri Lanka’nin ¢ay ekimine iliskin diger popiiler turizm destinasyonlari
olarak; Galaha’daki Loolecondera Cay Ekim Alani’nda yer alan, 150 yillik bir tarihi olan iilkenin
ilk ¢ay bahg¢esi ve Hantana’daki iilkenin tek ¢ay miizesiyle karsilasiimaktadir. Cay miizesi, Sri
Lanka Cay Meclisi ve Sri Lanka Cay Ureticileri Dernegi ile Colombo Cay imalatcilar1 Dernegi
tarafindan kurtarilmis eski bir ¢ay fabrikasidir. Miize, bir taraftan ziyaretgilerine cay iiretim
siirecini gostermekte, ote taraftan da efsane cay lreticileri ile sektoriin Onciileri hakkinda onlari
bilgilendirmektedir. Ayrica miizede ¢ay meraklilar1 i¢in bir hediyelik esya ve ¢ay diikkani da
bulunmaktadir (Caymer, 2018). Tiim bu anlatimlardan da fark edildigi iizere diinya ¢apinda yerli
ve yabanci ziyaretcilerin tercih ettigi cay turizmi son yillarda popiilerligi artan bir turizm tiirii
haline gelmistir (Mishra, 2020: 5468). Diinya ¢ay turizmi gelismeleri Sekil 2°de gosterilmistir:
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Cin Hindistan Sri Lanka

eUlusal Cay Miizesi
(National Tea Museum):
Cin'deki ilk cay muzesi.
eMeitan Cay Miizesi:
Ziyaretgiler igin liks
konaklama imkani sunan
ve Cin cay kaltlrin

*Darjeeling Cay ve Turizm
Festivali

eMancotta Cay Mirasi Evi:
Hindistan’in ¢ay baskenti
olan Dibrugarh’ta bulunan
bir konaklama yeri.

*Banyan Grove Heritage

eSeylan Cayi
*Relais & Chateaux: Sri
Lanka’nin ilk tatil koyu.

eTea Trails: Dinyanin tek
cay bahcesi tatil yeri.

tanitan egsiz bir mimari
basari olarak
nitelendirilebilecek
caydalik seklindeki 7 katl

Hotel: Jorhat’taki
Gatoonga Cay Ekim
Alani’'nda hos bir kolonyal
dekoruna sahip 100 yillik

bir otel. bungalovlarin bulundugu
bir konaklama ve hos bir
cay tatili gecirme yeri.
eToklai Cay Arastirma
Merkezi: Hindistan’in
Assam eyaletinde bulunan
ylzyilhk bir merkez olarak
uluslararasi turist
potansiyeline sahip bir yer.

Sekil 2. Diinya cay turizmindeki gelismeler
Kaynak: Caymer, 2018; Acuner & Kiigiik, 2022; Kaya, 2024

Tiirkiye’de de zaman ilerledik¢e Rize ve Trabzon civarinda yapilan ¢ay tarimi, insanlarin kiiltiirel
turlar igerisinde gdérme istegini uyandiran destinasyonlar arasma girmistir. Ozellikle de ¢ayin
baskenti olan Rize iline bakildiginda, yillara gore turist sayisinin kiiltiirel turlarla birlikte arttig1
goriilmektedir. Boylece ilin ve g¢evre illerin farkli destinasyonlari, turistik gezilerde en 6nemli
merkezler haline gelmeye baslamistir. Nitekim son yillarda Rize ili agisindan ¢ay tarimi, yalnizca
ekonomiye ve istthdama sagladigr katkiyla degil; ayn1 zamanda pek c¢ok farkli sehirde yasamis
olup ¢ay tarimin yerinde gormek isteyen ve bu konuya ilgisi olan turist adaylarinin artmasiyla da
ayr1 bir gelir kaynagi olmustur. Bu noktada, ¢ay tarimindan ¢ayin igilebilecek hale gelmesine
kadarki siirecler, cay turizmi faaliyetleri olarak bir tur paketi ile sunulmaktadir (Keskin, 2023).
Dolayistyla ¢ay hasadi etkinliklerinin yani sira fabrikalarda turistlerin bu siirece dahil edilmeleri
de cay turizmi bakimindan 6nemli bir potansiyel olarak goriilmektedir. Tiirkiye’de kuru cay
tiretimi i¢in fabrikalarda; soldurma, kivirma, fermantasyon, kurutma ve tasnif-ambalajlama
sathalarmin oldugu bilinmektedir (CAYKUR, 2016: 16-17). Bu baglamda, ¢ayn iiretim siirecine
iliskin olarak CAYKUR’un Cumhuriyet fabrikasinda soldurma, kivirma, fermantasyon, kurutma,
paketleme ve benzeri iiretim siireclerini kapsayan gezilerin oldugu goriilmektedir. Bu siirece
Rize’deki diger 6zel isletmelerin de dahil olmasi, arz kaynagi yaratmasi agisindan biiyiik 6nem
arz etmektedir (Erdz & Bozok, 2018).
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Senoz
Rize Cay Ekovadi
Miizesi Cay Carsisi Projesi
Botanik Haremtepe
(Ziraat) Cay Koyii-Cegeva
Bahgesi Cay Bahcgesi

Sekil 3. Rize ¢ay turizminin simgeleri

Sekil 3’te Rize’de cay turizminin sembolleri haline gelen ¢esitli unsurlar ele alinmistir. Bu
unsurlardan biri olan “Rize Cay Miizesi” kent merkezinde Rize Miizesi’nin (Sar1 Ev) yaninda
konumlanmaktadir. Bu miize, 19. ylizy1l tarihli, yerel konut mimari 6zelliklerine sahip ve kare
planli bir yap1 olup tas bir bodrum ve iki normal kattan olusmaktadir. Giiniimiizde “Cay
Miizesi’nde, Cay Isletmeleri Genel Miidiirliigii tarafindan “Cayn Seriiveni” olarak adlandirilan,
diinden bugiine cay iiretim asamalar1 anlatilmakta ve liretimde kullanilan makine teghizati
sergilenmektedir. Bir diger unsur olan “Botanik (Ziraat) Cay Bahgesi” il merkezinde konumlanan
bir park, Karadeniz’e, Rize Kalesi’'ne ve kente agilan panoromik bir manzara noktas: olarak
degerlendirilmektedir. ilgili bolgede yetisen bitkiler, nemli iklime uyum saglayan Tiirkiye’nin
farkli bolgelerinden getirilen agag ve ¢igekler, bu parkin ilgi ¢ekmesini saplamaktadir (Eréz &
Bozok, 2018). Ozetle bu park, Rize iline dzgii ¢cay tarimin1 dncelikli hale getirerek ve kafe tarzi
sunum gergeklestirerek turistlerin dogal ortamda ¢aylarin1 yudumladiklari, o yoreye ait farkli cay
tirlerinin ~ satildigi, bolgeye 0Ozgli dogal bir ortam sunan essiz  bir  yerdir
(https://www.kulturportali.gov.tr/). Turistik destinasyonlar arasinda ilk sirada yer alan 29 metrelik
“Cay Carsis1” olarak adlandirilan ince belli dev ¢ay bardagi ise bu ilin ¢aya, ¢aymn ile kattiklarini
gosteren bir sembol niteligindedir. Yerli ve yabanci turistler, bu sehre geldiklerini, bir baska
deyisle, cay memleketinde olduklarini bu dev bardak ile fotograflayarak Oliimsiiz hale
getirebilmektedirler (Keskin, 2023). Ortalama giinliik 4 bin kisi ziyaret¢isi olan “Cay Carsis1”
diinyanin en yiiksek cay bardaginin i¢indedir (TRT Haber, 2022). Nitekim Cay Carsisi, her ¢esit
cayin tadiminin yapilabilecegi ¢ay evleri; ¢ay miizesi; cayin topraktan bardaga seriivenini anlatan
13D ¢ay sinemas1 ve seyir terasi; yoresel yemekler tatmak i¢in restoran; fotograf ¢ekilebilecek
cay tarlasi ile ziyaretgilerine hizmet etmektedir (https://www.rtb.org.tr/tr/cay-carsisi-projesi).
Cayeli il¢esine bagli Haremtepe kdyii, Ceceva cay bahgesi de turizm i¢in ¢ok dnemli bir diger
noktadir. Burasi, i¢inde ahsap Karadeniz evi bulunan simetrik ve diizenli ¢cay bahgesi goriintiisiiyle
yerli ve yabanci turistlerin ilgi odagi haline gelmistir. Haremtepe kdytlindeki 6rnek ¢cay bahgesine
gelen turistler, yoresel kiyafetler giyerek ¢ay makasiyla hasat yapmaya ¢aligmaktadir. Bu turistler,
cektikleri fotograflar1 sosyal medyadan paylasarak bolgenin tanitimina katki sunmaktadir. Ayrica
donemin Cayeli Belediye Baskani tarafindan da ifade edildigi iizere bu tiir fotograflarin, fuarlara
gotiiriilmesiyle bolgenin tanitimi yapilmakta ve kartopu gibi biiyliyen tiim bu faaliyetlerin, Rize
iline ekonomik getiri saglayacagi belirtilmektedir (Sandik¢1, 2022). Son olarak da Cayeli Senoz
Ekovadi Projesi, ¢ay turizmi i¢in 6nemli bir unsur olarak karsimiza ¢ikmaktadir. Bu projenin ilk
etabinda; gastronomi merkezi, yoresel iiriin bedestenleri, minyatiir cay bahgesi, yasayan miize ve
benzeri pek c¢ok yapi planlanmaktadir. Projenin ikinci etabinda; doga okulu kurulmasi, ¢ay
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deneyimleme ve cay iiretim noktasi olusturulmasi, siit iiriinleri iiretim at6lyesi olusturulmasi
planlanirken; tigiincli etabinda ise; sportif turizm amagli egitim merkezinin yer alacagi
belirtilmistir (CAYTV Haber, 2022). Rize ilinde ¢ay turizminin gelisimine yonelik stratejiler Sekil
4 ile ele alinmustr:

BOLGESEL KALKINMA BAGLAMINDA CAY VE TURIZMIN iLiSKiLENDIRILMESi
Bolgesel kalkinma; bolgelerarast gelir dagiliminda iyilesme, tarimsal gelisme, sanayi, kentsel ve
kirsal altyapi, egitim, saglik, haberlesme, kiiltiir, turizm ve diger sosyal hizmetler gibi sosyo-
ekonomik alanlarin gelistirilmesi amach yatirimlari/etkinlikleri icermektedir. Bdlgesel
kalkinmanin gerceklesebilmesi adina her bir bolgenin kendisi i¢in en uygun gesitli bolgesel
politika hedefleri belirlemesi gerekmektedir. Bu noktada, bolgesel kalkinma politikalarinin
hedeflerini; iktisadi kaynaklarin adil bigimde kullaniminin saglanmasi, devlet kaynaklarinin en
uygun kullanimiyla bolgesel gelisimdeki farklarin/dengesizliklerin minimum diizeye indirilmesi
olarak siralamak miimkiindiir. Bolgeleraras: kalkinma diizeylerinin dengelenmesi, kaynaklarin
etkin bicimde kullanimu, turist sayist ile turizm gelirlerinin artirilmasi adina turizm faaliyetlerinin
Oonemi gitgide daha da artmaktadir. Bu dogrultuda turizm sektoriiniin makro agidan {ilke
ekonomisine mikro agidan ise bolge ekonomisine sagladigi katma degerler, alternatif turizm
arayislaria girisilmesine neden olmustur (Celik Uguz, 2011; Bilici & Isik, 2018). Nitekim bir
alternatif turizm tiirii olarak ¢ay turizmi, artik ¢cayin kiiresel liretim, pazarlama ve tiiketiminin bir
parcas1 bi¢giminde degerlendirilmektedir. Bu baglamda cay turizmi, bazi iilkeler i¢in pazarlarinin
cesitlendirilmesi ve yerel ekonomilerin gelistirilmesinin yeni bir yolu olarak goriilmektedir
(Jolliffe & Aslam, 2009; Connor, 2010; Hooper, 2010). Tiirkiye 6zeline bakildiginda ¢ay, Dogu
Karadeniz Bolgesi i¢in vazgecilmez bir ekonomik degere sahiptir. Dogu Karadeniz Bolgesi’nde
igsizligin ve buna bagli olarak da gogiin dnlenmesi amaciyla baglayan ¢ay tariminin bdlgenin
ekonomik kalkinmasindaki rolii her gegen yi1l daha da 6nem kazanmaktadir (Er6z & Bozok, 2018).

Tablo 1. Tiirkiye’de toplam cay iiretimi (ton) ve cay liretim degeri (bin $), 2006-2020

Yil Cay Uretimi (ton) Cay Uretim Degeri (bin $)
2006 201.866 119.031
2007 206.160 121.563
2008 198.046 116.779
2009 198.601 117.106
2010 235.000 138.569
2011 221.600 130.668
2012 225.000 132.672
2013 212.400 125.243
2014 226.800 133.734
2015 239.028 140.944
2016 243.000 143.286
2017 234.000 137.979
2018 270.000 159.207
2019 261.000 153.900
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Yil Cay Uretimi (ton) Cay Uretim Degeri (bin $)

2020 255.183 150.470
Kaynak: FAOSTAT

Tablo 1, 2006-2020 y1l araliginda Tiirkiye’de toplam ¢ay iiretimi (ton) ve ¢ay tiretim degerine (bin
$) iliskin istatistikleri sunmaktadir. Tablodan da takip edildigi {izere ¢ay lretimi 2006 yilinda
201.866 ton iken, 2020 yilinda 255.183 tona ulasmistir. Cay iiretim degeri ise 2006 yilinda
119.031 bin $ iken, 2020 yilinda 150.470 bin $ olmustur. Cay liretiminin artmasi ve degerinin
yiikselmesi, ¢ay turizmine olan ilgiyi de artirmaktadir. Ayrica ¢ay turizminin gelistirilmesi
amactyla gerekli yatirimlarin yapilmasi, yerel halkin ¢ay turizmine aktif katiliminin saglanmasi,
bolgesel kalkinmaya 6nemli katkilar sunacaktir.

Tablo 2. Cay ihracat ve ithalat miktari (ton) ile ihracat ve ithalat degeri (bin §), 2006-2020

Y1l Ihracat Miktari (ton) ihracat Degeri (bin $) Ithalat Miktari (ton) ithalat Degeri (bin $)
2006 2.674 4.500 3.821 7.735
2007 3.330 5.496 3.511 8.158
2008 3.191 11.232 4.305 11.322
2009 2.135 7.754 5.361 13.538
2010 2.191 9.163 8.618 21.530
2011 2.242 10.367 8.066 17.732
2012 3.161 12.201 5.158 13.710
2013 4.853 17.716 5.879 17.554
2014 4,631 20.414 5.481 16.045
2015 5.490 23.614 5.670 17.015
2016 6.117 28.585 15.238 41.089
2017 5.177 24.926 22.076 59.929
2018 3.556 13.041 15.635 38.911
2019 4.362 16.099 19.518 40.854
2020 4,918 17.824 21.876 44.366

Kaynak: FAOSTAT

Cay ihracat ve ithalat miktar1 (ton) ile ihracat ve ithalat degeri (bin $) Tablo 2’de incelenmistir.
Tablodan da goriildiigii tizere 2006 yilinda ihracat miktar1 2.674 ton, ihracat degeri 4.500 bin $
iken; ithalat miktar1 3.821 ton, ithalat degeri 7.735 bin $’dir. 2020 yilina gelindiginde ise ihracat
miktar1 4.918 ton, ihracat degeri 17.824 bin § iken, ithalat miktar1 21.876 ton, ithalat degeri 44.366
bin $ olmustur. Tiirkiye’nin ¢ay ihracatinin artisi, ¢ay turizmine de katki saglayabilecektir. Cay
turizmi, Tirk ¢ayinin yurt disinda tanitimina ve pazarlanmasina yardime1 olabilmektedir. Ayrica
yurt disindan gelen turistler, Tiirk ¢aymni yerinde tatmak ve ¢ay iiretimini gormek amaciyla Rize’yi
Ziyaret etmek isteyebilmektedir. Nitekim ¢ayimn Tiirk kiiltiiriinde yeri son derece 6nemlidir ve ¢ay
turizmi, turistlerin Tiirk c¢ay kiltiirti, gelenekleri ve tarihi hakkinda bilgi edinmelerini
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saglamaktadir. Tiim bu gelismeler neticesinde de Tiirkiye, diinya ¢capinda dnemli bir ¢ay turizmi
destinasyonu haline gelebilecektir. Sonug olarak ¢ay ihracatindaki artis, ¢ay turizmini gelistirerek
bolgesel kalkinmaya katkida bulunmaktadir.

Tablo 3. Cay tiiketim istatistikleri, 2017-2022

Y1l arahigi Kisi basina cay tiiketimi (Kg) Cay tiiketimi (bin ton)
2017-2018 14.2 1.150
2018-2019 154 1.261
2019-2020 14.6 1.215
2020-2021 15.2 1.271
2021-2022 14.5 1.263

Kaynak: TUIK, 2023

2017-2022 yil araliginda cay tiiketimine iliskin istatistikler Tablo 3’te sunulmustur. Diinya
genelinde kisi basina ¢ay tiiketimi istatistiklerine bakildiginda, Tiirkiye’ nin birinci sirada oldugu
goriilmektedir (CAYKUR, 2023). Tiirkiye’deki ytiksek cay tiiketimi, ¢ay turizmine yonelik ilgiyi
de artirabilmektedir. Turistler, ¢ayin nasil yetistirildigini, islendigini ve farkli tiirlerini 6grenmek
maksadiyla cay tiretimi yapan bolgeleri ziyaret etmek isteyebilir. Bu durum da ¢ay turizmine ve
buna bagli olarak da bélgenin kalkinmasina katkida bulunacaktir.

Tablo 4. Tirkiye’de ¢ay iiretici fiyatlar1 (TL/kg), 2017-2021

Yil Uretici fiyatlar1 (TL/kg)
2017 548
2018 481
2019 511
2020 467
2021 437

Kaynak: FAO, 2023

2017-2021 yil araligy i¢in Tiirkiye’de cay tiretici fiyatlar1 (TL/kg) Tablo 4 ile gdsterilmistir.
Tablodan takip edildigi tizere 2006 yilinda 548 $/ton iken, 2021 yilinda Tiirkiye’de gay iiretici
fiyatlarinin 437 $/ton seviyelerinde oldugu goriilmektedir. Cay iretici fiyatlarindaki degisimler,
cay tlreticilerinin gelir diizeylerini etkilemektedir. Daha yiiksek fiyatlar, ¢ay tireticilerinin gelirleri
artirarak bolgedeki ekonomik refahin iyilesmesine katkida bulunabilmektedir. Bu durum, cay
tarimiyla ugrasan yerel halkin ayn1 zamanda turizm sektdriine yonelik ilgisini de artirabilecektir.
Yerel halk gelirindeki artis ile turizm hizmetlerine daha fazla yatirim yapma ve turistlerin ilgisini
cekecek etkinlikler diizenleme hususunda daha fazla kaynak saglayabilecektir. Ayrica daha
yiiksek iiretici fiyatlari, bir taraftan ¢ay iireticilerinin ¢ay kalitesine daha fazla dikkat etmelerini
saglarken, Ote taraftan da kaliteli ¢ay tiretimi turistlerin bdlgeyi ziyaret etme motivasyonunu
artirabilecektir. Cay iiretici fiyatlarindaki artiglar ile ¢ay tariminin siirdiiriilebilirligi ve ¢evresel
koruma da tesvik edilebilecektir. Nitekim ¢ay tariminin strdiiriilebilirligi, dogal ve kiiltiirel
mirasin korunmasini saglayarak turistlerin ilgisini ¢ekebilecek ve turizm potansiyelini
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artirabilecektir. Sonu¢ olarak yiiksek cay tiretici fiyatlari, ¢ay tarimi ile ugrasan bolgelerin
kalkinmasina katkida bulunacaktir.

Tablo 5. Tiirkiye’de il bazinda ¢ay verimi (kg/da), 2018-2022

| 2018 2019 2020 2021 2022
Trabzon 2.282 2.163 2.206 2.167 1.884
Giresun 1.881 1.880 1.825 1.861 1.634
Rize 1.822 1.716 1.769 1.767 1.547
Artvin 1.685 1.599 1.683 1.743 1.470
Ordu 545 621 552 567 478

Tiirkiye 1.895 1.791 1.844 1.843 1.604

Kaynak: TUIK, 2023

2018-2022 yil araligi icin iller bazinda cay verimi (kg/da) istatistikleri Tablo 5’te gdsterilmistir.
Tiirkiye 2022 yili ¢ay verimi bakimindan Trabzon (1.884 kg/da ile) birinci iken; onu sirastyla
Giresun (1.634 kg/da ile) ve Rize (1.547 kg/da ile) takip etmektedir. Cay verimliligi artis1, s6z
konusu bolgenin ekonomisine katkida bulunabilmektedir. Bir bolgenin daha iyi ekonomik duruma
sahip olmasi da turizm altyapisinin gelistirilmesine kaynak saglayabilmektedir.

Tablo 6. Bolgesel is giicii gostergeleri, 2021
TR90 (Trabzon, Rize, Artvin, Giresun, Ordu

Giimiishane) " Toplam Kadimn Erkek
15 ve daha yukar yastaki niifus (Bin Kisi) 2111 1.064 1.047
is giicii (Bin Kisi) 1.163 443 721
Istihdam edilenler (Bin Kisi) 1.048 392 656
Issiz (Bin Kisi) 115 50 64

Is giiciine katihm oram (%) 55.1 41.6 68.9
istihdam oram (%) 49.7 36.8 62.7
Issizlik oram (%) 9.9 11.4 8.9

Kaynak: TUIK

Tablo 6 ile 2021 yili igin bolgesel is giicli gostergeleri incelenmektedir. Rize ilinin de i¢inde
bulundugu 2. Diizey Tiirkiye Istatistiki Bolge Birimleri Smiflandirmast TR0 (Trabzon, Rize,
Artvin, Giresun, Ordu, Gilimiishane) olarak tanimlanmistir. Tablo 6’daki verilere gore bolgede is
giiciine katilim orant %55.1 ve igsizlik oran1 %9.9 olarak kayda geg¢mistir. Bolgesel is giicii
gostergeleri, cay turizmi gibi bir sektor agisindan is giicii planlamasi, rekabet giiciiniin
degerlendirilmesi, egitim stratejileri ve ekonomik katkinin belirlenmesi noktasinda 6nemlidir. Bu
gelismeler ile c¢ay turizmi sektoriiniin stirdiiriilebilir olarak biiylimesi saglanarak bolgesel
kalkinmaya katkida bulunulabilecektir.

RIZE’NIN KALKINMASINDA CAY TURIZMININ ROLU
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Ulkelerin kalkinma siiregleri oncelikle kirsal alanlar ve bélgelerin kalkinmasi saglanarak
baslamalidir. Kalkinma siirecine bolgelerden basladigina goére turizmi, bolgelerde en yogun
istihdamin saglandig1 sektorlerden biri olarak nitelendirmek miimkiindiir. Dolayisiyla bir iilkenin
ekonomik, sosyal agidan kalkinmasi ve ekonomik darbogazlardan kurtulmasinda turizm etkili bir
ara¢ olarak karsimiza c¢ikmaktadir. Turizm sektorli, en hizli biiyliyen, gelisen ekonomik
sektorlerden biri olarak diinya gayri safi milli hasilasinin (GSMH) onemli bir kismini
olusturmaktadir. Turizm yalnizca milli gelire degil, ayn1 zamanda doviz geliri saglayarak
O0demeler dengesi ag1ginin kapanmasina da katkida bulunmaktadir. Ayrica turizm sektord, tilkeler
acisindan etkin, maliyetsiz bir pazarlama/reklam araci 6zelligine de sahiptir. Nitekim turizm
sektorlindeki gelismeler beraberinde yerel el sanatlari, hediyelik esya ve benzeri yoresel
faaliyetlerin/hizmetlerin de gelismesini getirmektedir (Cakir & Sandalcilar, 2018). Bu baglamda,
bir turizm ¢esidi olan ¢ay turizmi, son donemlerin ilgi odagi olmaya baslamistir.

Tiirkiye’de Karadeniz’in dogusunu adeta bir ¢ay cenneti olarak nitelendirmek miimkiindiir. Dogu
Karadeniz Bolgesi’nin bir ili olan Rize, ¢ay denince ilk akla gelen yerdir. Turizm istthdam ve gelir
acisindan bolgesel kalkinmaya katki sunan oncii sektorlerden biri olduguna gore, ¢ay turizminin
de Rize ilinin ulusal ve uluslararasi diizeyde taninirliginin artirilmasini saglayacak potansiyele
sahip oldugunu belirtmek miimkiindiir (Caymer, 2018).

Tablo 7. Rize ili yillara gore turizm istatistikleri

Yil Yerli Turist Sayisi Yabanci Turist Sayisi Toplam Turist Sayisi
2006 375.178 57.644 432.823
2007 417.338 57.975 475.313
2008 433.415 58.415 491.830
2009 437.817 58.729 496.546
2010 489.731 69.407 559.138
2011 509.911 61.217 571.128
2012 524.021 61.675 585.696
2013 581.465 68.417 649.888
2014 615.053 71.116 686.169
2015 616.889 73.459 690.348
2016 602.814 76.059 671.059
2017 761.413 105.404 866.817
2018 855.323 121.171 976.494
2019 889.837 134.173 1.024.010
2020 72.473 6.240 78.713
2022 1.196.054 145.942 1.341.966

Kaynak: Rize il Kiiltir ve Turizm Miidiirliigii; Rize Ticaret ve Sanayi Odasi, https:/rize.kth.gov.tr/;
https://www.rizetso.org.tr/sayfa/178/rize-ili-yillara-gore-turist-istatistikleri, 27.02.2024

Rize ili yillara gore turizm istatistikleri Tablo 7°de incelenmistir. Bu tabloda, Rize’ye gelen yerli,
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yabanci ve toplam turist sayisi ele alinmistir. Rize’ye gelen turist sayisinin incelenmesi, ¢ay
turizmi acgisindan son derece elzemdir. BOylece ¢ay turizminin potansiyeli ve gelisimine iliskin
daha iyi bir fikir edinebilmek miimkiin hale gelmektedir. Tablodan da takip edildigine gore turist
sayis1 genel itibariyla giderek artmaktadir. Yalnizca destinasyona gelen toplam turist sayisinda
2016 ve 2020 yillarinda bir diisiis gdzlemlenmektedir. 2020 yilindaki diisiisiiniin sebebi olarak
COVID-19 pandemisi ile gelen kisitlamalar gosterilebilir. Nitekim Rize’ye gelen turist sayisinin
artmasi, ¢ay turizmine olan ilginin arttig1 bigciminde yorumlanabilir. Daha fazla turistin Rize’ye
gelmesi, bolgedeki cay iireticileri ve turizm isletmeleri i¢in daha fazla gelir anlamina gelmektedir.
Bu durum ise ¢ay turizminin gelismesine ve bolgenin kalkinmasina katkida bulunabilir.

Tablo 8. Rize ili tesis ve yatak sayisi, 2022
Tesis ve Yatak Sayisi, 2022

Tesis 117

Yatak 5.637

Kaynak: Akdeniz Turistik Otelciler ve Isletmeciler Birligi “AKTOB” Tiirkiye Turizm Istatistikleri, 2022,
https://aktob.org.tr/istatistik/, 27.02.2024

Tablo 8’de 2022 yil1 i¢in Rize ili tesis ve yatak sayisi incelenmistir. Yeterli tesis ve yatak sayisinin
olmasi, turistlerin Rize’de konaklama ihtiyag¢larini kargilamasi agisindan 6nemlidir. Turistler ¢ay
tarlalarina ve sehir merkezine yakin veya dogayla i¢ ige tesisleri tercih edebilmektedir. Turistler
i¢cin farkli konaklama tiirleri (otel, pansiyon, bungalov gibi) tercihlerine yonelik yeterli tesisler
olusturulmasi gerekmektedir. Bu durum, ¢ay turizminin gelismesini saglayacaktir.

Tablo 9. Rize iline yonelik kamu yatirimlari bazinda turizm istatistikleri (1.000 TL), 2018-2021
Yil Turizm

2018 36.440
2019 27.286
2020 12.437
2021 17.927

Kaynak: 1 Planlama Miidiirliigii; ILY AS Raporlari; Rize li Yatirim Destek Ofisi

Tablo 9°da turizme iliskin kamu yatirimlarinin degeri 2018-2021 yil aralig1 i¢in incelenmistir.
Rize’nin turistik potansiyelini tanitmak icin yapilan her yeni yatirim, ¢ay turizminin bilinirligini
artirmaktadir. Boylece, Rize’ye daha fazla turist ¢ekilebilecek ve ¢ay turizmi i¢in daha fazla talep
ortaya c¢ikabilecektir. Bu noktada, cay turizminin marka degerini artirmak adina tanitim ve
pazarlama faaliyetlerinde ¢ay temal1 gorseller ve sloganlar kullanilmasi 6nem arz etmektedir.

Tablo 10. Rize’nin ilge bazinda mahalle ve kdy sayilar

iice Mabhalle Sayisi Koy Sayisi
Ardesen 30 40
Camlihemsin 10 24
Cayeli 35 54
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ilce Mahalle Sayisi Koy Sayis1
Derepazarn 7 11
Findikh 8 23
Giineysu 8 21

Hemsin 4 8

ikizdere 7 29

Iyidere 9 7
Kalkandere 12 22

Merkez 66 60

Pazar 12 48

Kaynak: https://www.nufusune.com/rize-ilceleri, 27.02.2024

Tablo 10, Rize’nin ilge bazinda mahalle ve kdy sayilarini gdstermektedir. Bu incelemenin
yapilmasi, her bir ilge ve kdy icin 6zel tur paketleri hazirlanabilmesi agisindan 6nem arz
etmektedir. Cay turizminin gelisimi buralardaki altyap1 yatirimlarini da artiracaktir.

Tablo 11. Rize ili ¢aylik alanlar (dekar) ve cay iireticisi sayisi, 2006-2022

Yil Cayhk Alanlar (Dekar) Cay Ureticisi Sayisi
2006 499.618 123.448
2007 499.610 123.726
2008 497.657 123.554
2009 497.800 124,513
2010 497.848 125.693
2011 497.897 127.691
2012 498.002 128.539
2013 498.034 129.042
2014 498.051 129.358
2015 500.889 129.591
2016 547.135 131.443
2017 555.125 132.242
2018 526.024 125.226
2019 527.715 126.531
2020 527.999 127.049
2021 529.320 128.424
2022 530.562 129.273
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Kaynak: http://biriz.biz/cay/istatistikler.htm, 27.02.2024

Tablo 11, 2006-2022 yil araliginda Rize ili ¢aylik alanlar (dekar) ve ¢ay dlreticisi sayisini
gostermektedir. Genis ¢aylik alanlar ile {iretici sayisindaki artig, Rize’de ¢ay turizminin gelismesi
acgisindan 6nemli bir altyap1 olusturmaktadir. Bu altyapi ile birlikte ¢esitli turistik iiriinler ve
hizmetler gelistirilerek, Rize’nin ¢ay turizmi potansiyelinin degerlendirilmesi miimkiin hale
gelmektedir. Cay turizminin gelismesi, cay {reticilerinin gelirlerinin artmasina katkida
bulunurken; cay iireticisi sayisinin artmasi da ¢ay turizminin gelismesine ve yerel ekonominin
canlanmasina olanak tanimaktadir.

Tablo 12. Rize ili say1 ve kapasitesine gore ¢ay fabrikalari, 2019

Say1 Kapasite (Ton/Giin)
CAYKUR 33 6.595
Ozel Sektér 183 7.955
Toplam 215 14.035

Kaynak: CAYKUR, 2019

2019 yili i¢in Rize ili say1 ve kapasitesine gore cay fabrikalari, Tablo 12°de ele alinmistir. Cay
fabrikalarinin ¢ay turizminin gelismesindeki rolii son derece elzemdir. Cay fabrikalarinin turistik
anlamda gelistirilmesi ve turistlere cazip hale getirilmesi, Rize’ye gelen turist sayisin1 artirmakla
birlikte bolgesel ekonominin gelisimine katkida bulunacaktir.

Tablo 13. Rize ili gayri safi yurt i¢i hasila (GSYH) ve kisi basina GSYH Degerleri (bin TL), 2006-
2022

Yillar GSYH Degeri (bin TL) Kisi Basina GSYH Degeri (bin TL)
2006 2.900.388 9.226
2007 3.212.256 10.177
2008 3.565.391 11.218
2009 3.684.458 11.532
2010 4.216.902 13.194
2011 4.925.181 15.328
2012 5.540.734 17.123
2013 6.202.766 19.016
2014 7.023.228 21.348
2015 7.952.595 24.144
2016 8.793.892 26.647
2017 10.169.881 30.721
2018 12.049.414 35.458
2019 14.072.016 40.681
2020 16.281.685 47.360
2021 20.258.815 58.719
2022 37.446.676 108.592

Kaynak: TUIK

Tablo 13, 2006-2022 yil araligi i¢in Rize ili GSYH ve kisi basina GSYH degerlerini
gostermektedir. Bu tablodan, Rize ili i¢in her iki degerin de ilgili yil aralifinda arttig

242


http://biriz.biz/cay/istatistikler.htm

International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

goriilmektedir. Bu degerlerin artmasiyla birlikte gelisim gosteren c¢ay turizmi, Rize ekonomisine
dogrudan katkida bulunmaktadir. Turistler konaklama, yeme-igme, ulasim ve benzeri
faaliyetlerde bulunurken ¢esitli harcamalar yapmaktadirlar. Bu harcamalar sayesinde Rize’deki
isletmelerin gelirleri artirilarak bolge ekonomisine katkida bulunulmaktadir. Ayrica cay
turizmindeki gelismeler ile birlikte Rize’de artan istihdam, bolge insanlarinin gelir seviyesini ve
yasam kalitesini ylikseltmektedir.

Diger ilgi cekici alternatiflerin yani sira zengin ve farkli ¢cay turu paketlerinin sunumu

NS

ihtiya¢ duyulan altyapiyi, konaklama, 6zel cay bahgeleri ve benzeri tesisleri gelistirmeye yénelik yerel
halkin tesvik edilmesi

NS

Teknik uzmanlik olusturulmasi ve bélgedeki turizm sektoriine yénelik nitelikli is glicli temini igin egitim
ve 6gretim programlarinin gelistirilmesi

NS

Rize Cayi ve cay bolgesi icin uluslararasi ve yerel pazarlama/tanitim faaliyetlerinin planlanmasi ve
uygulanmasi, bu planlarla beraber Rize ¢ayinin diinya ¢apinda taninmasina katkida bulunacak surekli ve
yuksek standartl faaliyetlerin diizenlenmesi

NI

Bolge potansiyelinin ortaya ¢ikarilmasi adina altyapi yatirimlari ve gelisimler kapsaminda idari ve
finansal desteklere odaklanilmasi

Sekil 4. Rize ili ¢ay turizminin gelisimine yonelik stratejiler
Kaynak: Caymer, 2018

Rize ilinin ¢ay turizmi ile 6zdeslesmesini olanakli kilacak yeni yatirim projeleri gelistirilmektedir
(Eréz & Bozok, 2018). Cay turizminin gelistirilmesi adina son yillarda Valilik, ¢ay turizmine
onciiliik edebilecek ya da ¢ay turizminin gelisimine katkida bulunabilecek faaliyetleri hayata
gecirmeye baglamistir (Keskin, 2023). Rize-Artvin Havalimani’nin agilmasiyla bolgeye ilgi daha
da artmigtir. Rize-Artvin Havalimani, Rize’ nin Pazar ve Yesilkdy yerlesimleri arasinda yer alan,
deniz {izerine yapilan diinyanin 5 havalimanindan biri olarak yurt i¢i ve yurt dis1 uguslarin
yapilmasina imkan vermektedir. Rize-Artvin havalimani; 3 bin metre uzunlugunda, 45 metre
genisliginde bir piste sahiptir. Bu havalimaninda, yillik 3 milyon yolcu kapasiteli terminal, destek
initeleri ve diger birimler bulunmaktadir (Aydinbas, 2023b). Ayrica havalimanina insa edilen
“cay bardag1” seklindeki hava kontrol trafik kulesi ve “cay yaprag1” seklindeki giris taki da sehre
gelen yerli ve yabanci turistlerin ilgisini ¢ekmektedir.

Sonug olarak ¢ay turizminin, turizm gelirlerindeki onemi gitgide artmaktadir. Cay ve turizm
sektoriiniin ¢ay turizmi vasitasiyla birbirleri ile biitlinlesmesi, sadece kirsal kalkinmaya degil, ayni
zamanda Rize ¢ayinin kiiresel anlamda bir markaya doniismesine katki saglamasi beklenmektedir
(Eroz & Bozok, 2018).

SONUC
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Turizm faaliyetleri; turistlerin konaklama, yeme-i¢gme, aligveris ve benzeri harcamalari ile hem
yerel isletmelere gelir hem de isttihdam kaynagi olusturmaktadir. Giliniimiizde cay {ireten
bolgelerin dogal giizelliklerinin, kiiltiirel degerlerinin ve ¢ay iiretim siirecinin turistler agisindan
cekiciligi artmaktadir. Turistler artik cay tarlalari, fabrikalari, miizeleri ve benzeri c¢ayla ilgili
tesisleri gormek istemektedir. Bu unsurlar, bolgeye turist girisini ve yatirimlari artirmakta, boylece
bolgesel ekonomiye katkida bulunarak yeni is imkanlar1 saglamaktadir. Tiim bu gelismeler ise
bolge insanlarinin yasam standartlarinin yiikseltilmesinde etkili olmaktadir. Tiirkiye’de g¢ay
turizmi agisindan en onemli bolge Dogu Karadeniz (6zellikle de Rize ili)’dir. Cay turizmindeki
gelismeler; bolgenin tarihi, kiiltiirii ve geleneklerinin de tanitimini1 olanakli kilarak, Rize’nin
markalagmasini ve daha cazip bir turistik destinasyona doniismesini saglayabilecektir. Ayrica bu
geligsmeler, bolgedeki altyapinin ve sosyal tesislerin gelistirilmesine de katkida bulunmaktadir.
Tiim bu gelismelerin siirekliligi i¢in yerel halkin turizm sektdriine iliskin egitim almasi ve yeni
beceriler kazanmasinin yani sira ¢ay turizmi ile ilgili arastirma ve gelistirme (AR-GE)
faaliyetlerinin tesviki de son derece dnemlidir.

Sonug olarak ¢ay turizminin, gerek bolgenin finansal kalkinmasinda gerekse Tiirk ¢aymin diinya
capinda tanimirliginda olumlu etki birakmasi kuvvetle muhtemeldir (Caymer, 2018). Bunun yan1
sira ¢ay turizmi, bdlgeden gocli engellemek igin potansiyel bir ara¢ olarak degerlendirilebilir.
Lakin bu potansiyelin tam anlamiyla gerceklesmesi noktasinda gerekli altyapinin gelistirilmesi,
pazarlama ve tanitim faaliyetlerinin yiirtitiilmesi ve yerel halka aktif rol verilmesi biiyiik 6nem arz
etmektedir. Nitekim ¢ay turizmi ekonomik acidan incelemeye deger bir konudur. Cayin kiiltiirel
onemi, ekonomik etkisi, siirdiiriilebilirlik potansiyeli, gastronomik degeri ve farkli arastirma
alanlarina agik olmasi, bu konunun bilimsel arastirmalarda yer almasini gerekli kilmaktadir.
Dolayisiyla bolgesel kalkinma baglaminda ¢ay turizminin ve siirdiiriilebilirliginin incelendigi bu
calisma, literatiire onemli katkilar sunabilecek niteliktedir. Siirdiiriilebilir turizm, ekonomik,
sosyal ve cevresel acidan dengeli bir sekilde turizm faaliyetlerinin yonetilmesine olanak
tanimaktadir. Siirdiiriilebilir ¢ay turizmi ise bolgeye gelen turistlere cevre ve kiiltlirel miras
konularinda farkindalik saglamaktadir. Turizmin siirdiiriilebilir kilinmasinda da giiniimiiziin hizla
dijitallesen diinyasiyla sekillenen akilli teknolojileri biiyiik rol oynamaktadir. Bu dogrultuda, cay
turizminin de akilli teknolojilerle donaniminin artirilmasi 6nerilebilir. Akilli teknolojiler, Dogu
Karadeniz Bolgesi’nde gerek turist girisinin gerekse de turizm gelirlerinin artmasini
saglayabilecek, boylece bolgede kalkinma ve refah seviyesini yiikseltebilecek potansiyele
sahiptir. Ornegin; artirilmis gerceklik (AR) ve sanal gerceklik (VR) teknolojileri ile kisilere sanal
cay tarlalar1 ve fabrikalar1 gezme imkani sunulabilir. Bu potansiyel, insanlarin turistik yerleri
onceden gormeleri ve hatta c¢ay iiretim siirecini daha yakindan goézlemlemeleri i¢in bir firsat
olusturacaktir. Bununla birlikte cay tarlalar1 ve fabrikalari, sanal turlar ve drone goriintiileri
araciligiyla diinyanin her bir kdsesinde erisilebilir de kilmabilir. insanlar sanal olarak tecriibe
ettikten sonra ilgili siireci gergek hayatta yasayabilmek igin s6z konusu destinasyonlara gitmek
isteyebilir. Mobil uygulamalar, akilli rehberler ve chatbot’lar ise turistlere bolgedeki c¢ay
rotalarina, konaklama olanaklarina, yoresel lezzetler ve aktivitelere yonelik bilgi verilebilir.
Sosyal medya platformlari, dijital reklamlar, mobil uygulamalar ve benzeri akilli teknolojiler, cay
turizmi destinasyonlarini tanitmak ve pazarlamak i¢in de kullanilabilir. Akilli teknolojiler ile
ziyaretgiler icin tercihlerine gore 6zellestirilmis ¢ay turlar1 ve deneyimleri olusturulabilir. Ayrica
akilli teknolojiler, ¢ay turizmi destinasyonlarindaki ziyaret¢i davraniglarinin izlenmesini ve
analizini miimkiin hale getirebilmektedir. Elde edilen bu veriler, destinasyonlarin daha etkili bir
sekilde yonetilmesini saglayarak turizm deneyimlerinin gelistirilmesine katki sunabilecektir. Son
olarak hizla dijitallesen diinyada, drone ile giibreleme yapildig1 ve otonom robotlarin ¢ay topladigi
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bir cay tarlasinin, ¢ay tarimina fayda saglamakla kalmayip c¢ay turizmi agisindan da dikkat
cekebilecek potansiyele sahip oldugu diisiiniilebilir.
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SiYAH ASKER SINEGI (Hermetiaillucens) LARVA UNUNUN KANATLI BESLEMEDE
KULLANIMI
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! Burdur Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi, Burdur/Tiirkiye
*Sorumlu yazar e-posta: esracaganvett@gmail.com

Ozet

Hayvan beslemede protein gereksiniminin yeterli ve dengeli bir sekilde karsilanmasi
yasamsalfaaliyetlerin devam i¢in gereklidir. Yemin protein bilesenleri hayvancilik faaliyetleri
icingevresel ve ekonomik siirdiiriilebilirlik agisindan olduk¢a Onemlidir. Gilinlimiizde
hayvanbeslemede kullanilan geleneksel protein kaynaklarinin her gegen giin artan fiyatlarindan
dolay1 yeni protein kaynaklar1 arayisina girilmistir. Bocek proteinleri biyokiitlesini hizli bir
sekilde arttirmasi, protein degerlerinin yiiksek olmast ve ekonomik olmasi nedeniyle
dikkatcekmektedir. Bocek proteinlerinden olan siyah asker sinegi ile (Hermetia illucens), ilgili
son yillarda bir¢ok calisma yapilmistir. Siyah asker sinegi Stratiomyidae familyasina ait bir
sinektir. Insan diskisi, mezbaha atig, hayvan atigi, kullanilnus tahillar ve bitkisel
tarimdankaynaklanan organik atiklar gibi substratlar ile beslenmektedir. Cok ¢esitli atiklar
kaliteli proteinlere, yaglara ve minerallere doniistiirmektedir. Kuru madde bazinda ham protein
oran1%35 ile %43,6 arasinda, ham yag orani1 %15,0 ile %34,8 arasinda degisim gostermektedir.
Bocek unlari, genel olarak bir¢cok besin maddesi yoniinden zengin olmasindan dolayr kanatlive
balik basta olmak tizere bir¢ok hayvan tiirii i¢in ideal bir besin kaynagi konumundadir.Kanath
rasyonlarinda protein kaynagi olarak ilave edilen siyah asker sinegi larva unununyiiksek protein
iceriginin yaninda, yag ve vitamin bakimindan da zengin bir kaynak oldugugoériilmektedir. Ayrica
mineral madde konsantrasyonlar1 da yiiksek olup 6zellikle demir, ¢inko, bakir, manganez ve
selenyum gibi iz mineraller bakimindan 6nemli bir kaynaktir. Buderlemede, bocek kokenli protein
kaynaklarmin kanatli rasyonlarinda kullaniminin miimkiin oldugu ve yem maliyetlerinin
azaltilmasi, ¢evre kirliliginin dnlenmesi gibi bir¢ok agidanavantaj saglayacag: diisiiniilmektedir.

Anahtar Kelimeler: Siyah asker sinegi, protein, besleme, siirdiiriilebilirlik
Abstract

Protein requirement in animalnutrition in an adequate and balanced manner is necessary to
continue vital activities. Protein components of feed are critical in terms of environmental and
economic sustainability for livestock activities. New protein sources have been sought due to the
ever-increasing prices of traditional protein sources used in animal nutrition. Insect proteins attract
attention because they increase their biomass rapidly, have high protein values, and are
economical. Many studies have been conducted in recent years on the black soldier fly
(Hermetiaillucens), which is one of the insect proteins. The black soldier fly is a fly belonging to
the Stratiomyidae family. It feeds on substrates such as human faeces, slaughter house waste,
animal waste, spent grains and organic waste from plant farming. It transforms various wastes into
quality proteins, fats and minerals. On a dry matter basis, the crude protein ratio varies between
35% and 43.6%, and the crude fat ratio varies between 15.0% and 34.8%. Insect meal is an ideal
food source for many animal species, especially poultry and fish, as it is generally nutrient-rich.
Black soldierfly larvae meal, added as a protein source in poultry rations, appears to be a rich
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source of fat and vitamins, in addition to its high protein content. In addition, mineral substance
concentrations are high, and it is an essential source of trace minerals, especially iron, zinc, copper,
manganese ands elenium. In this review, insect-derived protein sources are likely used in poultry
rations. It will provide advantages in many aspects, such as reducing feed costs and preventing
environmental pollution.

Keywords: Black soldier fly, protein, nutrition, sustainability

GIRIS

Diinya niifusu siirekli artmaktadir. 2050 yilina kadar diinya niifusunun 9.3 milyara kadar
ulasacagina ve bu da mevcut tiikketim seviyelerinde hayvan tiirevli proteine yonelik kiiresel talebin
yilda 1250 milyon tona ulagmasina neden olacagi diisliniilmektedir (Bratosin ve ark., 2021). Artan
insan niifusu, degisen beslenme aligkanliklari, gida ile yem iiretimi arasindaki artan rekabet, yeni
stirdiiriilebilir beslenme ihtiyaclarinin arastirilmasina yonelik egilimi arttirmaktadir (Dorper vd.,
2020).

Bocekler, antik caglardan beri insanlar icin gida olarak kullanilmis ve giiniimiizde diinyanin
bir¢ok yerinde insan gidas1 olarak tiiketilmektedir. Yenilebilir boceklerin yiiksek miktarda protein,
esansiyel amino asitler, mineraller ve vitaminlere sahip oldugu cesitli ¢alismalarla artik iyice
anlasilmistir.Bocek ununun yem maddesi olarak kullanim potansiyeli ayn1 zamanda yararl
cevresel etkilere de sahip olabilir; bocek yetistirmek daha az enerji ve dnemsiz miktarda arazi
alan1 gerektirir, bu da daha diisiik bir ¢evresel ayak izi ile sonu¢lanmaktadir (Abd El-Hack vd.,
2020).Avrupa Gida Giivenligi Kurumu'nun (EFSA) 2021 yilinin ocak aymda yayinladig
yonetmelikle sar1 un kurdunun tiiketilmesinin onaylanmasi yakin gelecekte bocek tiikketiminde
onemli bir artigin ve talebin olacaginin gostergesidir (Erdogan ve ark., 2021).

Gegmiste kiimes hayvan sektorii, diger hayvancilik liretim sistemlerine kiyasla iistiin ¢cevresel ve
ekonomik faydalar1 nedeniyle popiilerlik kazanmistir. Bu nedenle, sektoriin siirdiiriilebilirligini
daha da gelistirmek icin yenilige odaklanmak gerekmektedir. En 6nemli yeniliklerden birisi
kanatli hayvan yeminde siirdiiriilebilir protein kaynaklarina gegistir. Kanatli rasyonunun ana
bilesenleri olan misir ve soya fasulyesi kiispesi, artan yem maliyetlerinden dolay1 son yillarda
ozellikle gelismekte olan iilkelerde kiimes hayvani {iretiminin ekonomik siirdiiriilebilirligi
acisindan ciddi bir sorunu haline gelmistir (Abd El-Hack vd., 2020). Bu bakimdan bdcek
proteinlerine talep giin gectikge artis gostermektedir. Siyah asker sinegi (Hermetia illucens) gibi
bocek tiirleri, yem amagh olarak kanath yetistiriciligi sektoriinde 6nerilmektedir. Bu sineklerin
onemli bir 6zelligi, larvalarin diisiik kaliteli organik atiklardan yiiksek diizeyde kaliteli protein ve
yag igeren viicut biyokiitlesine doniisebilmesidir. Ayrica larvalarin, biyoaktif bilesikler ve kiimes
hayvanlariin bunlara dogal ilgi duymas1 nedeniyle saglhigr ve refahi gelistirici etkilere sahip
oldugu bildirilmektedir (Dorper vd., 2020).

Bu derlemede giiniimiizde kanatl beslemede kullanilan geleneksel protein kaynaklari yerine daha
hizli bir sekilde iiretilebilen, daha ekonomik olan ve geleneksel olmayan bir bocek proteini olan
siyah asker sinegi larva ununun kullanilmasi hakkinda bilgi verilmesi amaglanmustir.

SiYAH ASKER SINEGI

Siyah asker sinegi, Stratiomyidae familyasina ait bir sinektir (Makkar vd., 2014). Iliman ve tropik
iklimlere 6zglidiir. Siyah asker sinegi larvalart meyve ve sebze atiklari, insan digkilari, hayvan
giibreleri gibi organik maddeleri tiiketmektedir. Bu biyoatiklar1 tiiketip larva biyokiitlesine
dontistiirmektedirler (Sevilmis ve ark., 2019).
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Disi sinek, yaklasik 500 yumurtay1 organik maddeye birakir ve 4 giin i¢cinde yumurtalar ¢atlar ve
yaklasik 14 giinliik bir siire boyunca biiyiiyen larvalar, kendilerini ¢evreleyen organik maddeyi
hizla tiiketir (Bessa vd., 2020). Siyah asker sinegi larvalari ¢esitli organik atiklar1 protein ve yag
acisindan zengin biyokiitleye doniistiirlir ve hayvan rasyonlarinda geleneksel proteinlerin yerine
uygun bir alternatiftir (Amrul vd., 2022). Larvanin kuru madde bazinda ham protein oran1 %35
ile %43,6 arasinda, ham yag oram1 %15,0 ile %34,8 arasinda degisim gdstermektedir (Anonim,
2022). Sekil 1'de siyah asker sineginin yagam dongiisii gosterilmektedir.

el

“ Larval stage
13-18 days

ey
Pupal stage Prepupal stage
10 days-months ~7 days

Sekil 1. Siyah asker sinegi Hermetiaillucens'in yasam dongiisii (Amrul vd., 2022)

SIiYAH ASKER SINEGI LARVA UNUYLA KANATLI HAYVANLARDA YAPILAN
CALISMALAR

Yapilan giincel literatiir taramalar1 sonucunda siyah asker sinegi larva unu bildircin (Purwanti ve
Nahariah, 2020), broyler (Schiavone ve ark., 2019) ve yumurta tavugu (Bejaei ve Cheng, 2020)
rasyonlarinda kullanimi ile ilgili ¢aligmalarin mevcut oldugu ortaya konuldu. Yapilan bir
calismada siyah asker sinegi larva ilavesinin yumurta agirligi, yumurta saris1 indeksi ve yumurta
saris1 rengi iizerinde onemli bir etki yaratmadigi, bunun tersine yumurta iiretimi ve yumurta
kabugu kalinligimiénemli dlgiide etkiledigi bildirilmistir. Bildircin yemine %9,56 diizeyine kadar
kara asker sinegi larva unu ilavesinin yumurta agirlig1, yumurta sarist indeksi tizerine olumsuz bir
etkisinin olmadig1 sonucu ortaya konmustur (Purwanti ve Nahariah, 2020). Kaplan (2023) yapmis
oldugu calismada damizlik Japon bildircini (Coturnix coturnix japonica) rasyonlarina%=4 ve %8
siyah asker sinegilarvasi ilavesinin performans, yumurta kalitesi veya kulucka parametrelerini
olumsuz etkilemedigini bildirmistir. Bununla beraberkurutulmus Siyah Asker Sinegi Larvasinin
damizlik japon bildircin rasyonlarinda%a8 seviyesinde kullanilabilecegi sonucuna varmaistir.
Schiavone ve ark. (2019) canli ve karkas agirliklarinda kara asker sinegi larva unu yem
seviyelerinin artirilmasina yonelik dogrusal tepkilerin oldugunu gozlemlemistir. Gogiis etinin
rengi agisindan bakildiginda, kirmizilik dogrusal bir tepki gosterirken, sarilik artan siyah asker
sinegi larva unu 6giin diizeyleriyle dogrusal olarak azaldigi bildirilmistir. Rasyonlarda siyah asker
sinegi larva unu arttikca nem igeriginin dogrusal olarak azaldigi, protein igeriginin ise arttig
bildirilmistir. Toplam doymus yag asidi ve toplam tekli doymamis yag asidi oranlari, ¢oklu
doymamis yag asidi fraksiyonuna oranla artmis oldugu bildirilmistir. Etlik pili¢lerin
rasyonlarinal 00 g/kg'a kadar dahil edilebilecegi ortaya konulmustur. Yapilan bir bagka ¢alismada
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siyah asker sinegi larva unu ilaveli rasyonla beslenen etlik pilic etlerinin kontrolle
karsilastirildiginda daha yiiksek diizeyde tekli doymamis ve ¢oklu doymamis yag asitlerine sahip
oldugu ancak daha diisiik bir omega 3 (®3) diizeyine sahip oldugu bildirilmistir (Mlaga ve ark.,
2022). Auza ve ark. (2023), kdy tavugu yeminin kulugka rasyonunda protein kaynagi olarak
kullanilan balik ununun siyah asker sinegi larva unu ile degistirilmesinin biiyiime performansini,
canli agirligl, karkas agirligini, karkas agirlik, ham protein ve lifin sindirilebilirligi yiizdesini
onemli olgiide arttirdifini ve bu sonuglara dayanarak, kdy tavugu diyetinde balik unu yerine
alternatif bir protein kaynagi olarak siyah asker sinegi larva unu kullaniminin uygun oldugu
bildirildi.

Yapilan bir ¢aligmada yumurta tavugu rasyonlarina %10 ve %18 oranlarinda siyah asker sinegi
larva unu ilave edilmis; kontrol yumurtalarinin daha agir ve siyah asker sinegi larva unu rasyonu
tilkketen tavuklarin yumurtalarina gore daha yiiksek kabuk agirligina sahip oldugu bildirilmistir.
%10 siyah asker sinegi yumurtalari, %18 siyah asker sinegi yumurtalarina gore daha yiiksek kabuk
agirligl orania sahip oldugu bildirilmistir. Yemin larva iceriginin artmasiyla birlikte yumurta
saris1 yag igerigi de artti§1 bununla beraber koku, tat algilar1 etkilenmedigi ortaya konulmustur.
Sonug olarak, soya fasulyesi kiispesi siyah asker sinegi larvasi ile kismen ikame edilmesinin,
kontrol yumurtalariyla karsilastirilabilir kalitede yumurta iiretimiyle sonug¢landi.

Tablo 1. Kanatlilarda siyah asker sinegi larva unuyla yapilan baz1 galigmalar

Dozu Hayvan Tiiri Referans
0, %3,18; %6,37; %9,56 Japon Bildircim1 | Purwanti ve Nahariah (2020)
(Coturnixcoturnixjaponica)

0, 50, 100 ve 150 g/kg Etlik pili¢ Schiavone ve ark (2019)

0, %4, %8, %12 Etlik pilig Mlaga ve ark. (2022)

0, %3,74; %7,51; %11,25; | Koy tavugu Auza ve ark. (2023)

%15

0, %10 ve %8 Japon bildircini Kaplan (2023)

0, %10 ve %18 Yumurta tavugu Bejaei ve Cheng (2020)
SONUC

Giliniimiizde her gegen giin fiyat artig1 gosteren protein yem kaynaklarinin yerine daha ekonomik
ve stirdiiriilebilir geleneksel olmayan bocek proteinlerine talep artmaktadir. Rasyonda siyah asker
sinegi larva unu kullanilmasinin, yem ve gida giivenligini iyilestirmenin yeni bir yolu
olabilecegini kabul eden, giderek artan sayida literatiir ve uzman bulunmaktadir.
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Abstract

Background: The goal of this study was to develop a chicken based product suitable for people
with celiac disease. For this purpose, possibility of teff and chia seed flour usage was researched
for gluten free chicken patties. The effects of these flours on various properties of gluten free
chicken patties such as pH, color, textural characteristics and diameter reduction were
investigated. Materials and Methods: In the production of gluten free samples, breadcrumbs
were replaced by teff or chia seed flour at a rate of 100% and then all samples were cooked in air
fryer 200 °C for 8 minutes. Results: When the texture analysis results were evaluated, it was seen
that the use of teff flour significantly (P<0.05) increases the hardness, gumminess and chewiness
values compared to the control samples and samples added chia seed flour. On the other hand, the
use of chia seed flour caused a significant (P<0.05) decrease in cohesivenes and resilince values.
The use of teff seed flour had a positive effect on the diameter reduction, which is a natural result
of the cooking process, and was found to be significantly (P<0.05) lower compared to the control
group and samples added chia seed flour. The use of teff and chia seed flour in gluten-free chicken
patties decreased L* and b* values in raw and cooked samples. Chia seed flour decreased the a*
value of raw and cooked samples compared to the control group. Conclusion: The present
investigation shows good possibilities for further product development, including the scale up at
an industrial level.

Keywords: celiac, chia seed flour, teff seed flour, chicken patties

INTRODUCTION

Celiac disease is an important public health problem that is characterized by intestinal diseases as
a result of gluten intake and negatively affects the immune system. The prevalence of this disease
is estimated to be 0.7-1.4%, and when an individual with this disease is exposed to gluten, an
autoimmune response is created in the body. In this situation, damage to intestinal villi causes
many negative conditions such as nutritional deficiencies, cancer and other autoimmune diseases.
The only treatment for celiac disease is strict adherence to a gluten-free lifestyle (King et al., 2020)
Nowadays, due to the increasing costs of red meat products, chicken patties are of great
importance and are widely consumed in terms of being economical and suitable for the industry.
In this type of products, different binders and extenders are used to increase stability and water
retention capacity. To this end moistened or dried breadcrumbs, usually in patties is used
(Serdaroglu, Yildiz-Turp, & Abrodimov, 2005). However, the use of breadcrumbs limits the
consumption of these patties for individuals with celiac disease. Therefore, gluten-free alternatives
may be better options for patty formulations.
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Chia seed (Salvia hispanica L.) which is belonging to the Lamiaceae family, an annual plant,
contains more protein (15-25%) compared to wheat, corn and rice (Hatamian, Noshad, Abdanan-
Mehdizadeh, & Barzegar, 2020). An important reason why it has attracted attention in recent years
is its high soluble fiber content (around 6%), represented by chia musilage (Fernandes & de las
Mercedes Salas-Mellado, 2017) and high fat content (about 20%) consisting of mainly from
omega-3 (68%) and also omega-6 (19%) (Fernandes et al., 2019).

Teff (Eragrostis tef), is a grass species with very fine seeds and remarkable drought tolerance,
grown mainly in Ethiopia. Teff, whose annual yield is reported to be approximately 5 million tons,
Is mainly used in flatbread production in its homeland. Studies conducted on teff to date have
shown that Ca, Fe and Zn are abundant in teff seeds, but their protein content is similar to wheat
(Mihiretu & Asresu, 2022).

Although different meat products containing chia seed flour or teff seed flour exist, no study was
performed on these flours as breadcrumb replacers in gluten-free chicken patties. Therefore, the
main aim of this study was to investigate technological and textural effects of using chia or teff
seed flours individually as breadcrumb replacers in gluten-free chicken patties.

2.Materials and Methods

2.1. Ingredients

Chicken meat, salt, olive oil and breadcrumb were obtained from a local supplier in Konya,
Turkey. Chia (origin: Mexico; particle size: 350 um), and teff (origin: Turkey; particle size: 250
um) flours were purchased from Ingro (Karaman, Turkey).

2.2. Preparation of gluten free chicken patties

The chicken meat was trimmed of visible fat and connective tissue followed by the grounding
with through a 3 mm diameter plate in a mincer which was then mixed with the additives as
explained in below. Formulations of gluten free chicken patties are shown in Table 1.

Table 1. The formulations of the gluten free chicken patty samples

Ingredients (g) Control Sample with Chia seed flour Sample with Teff seed flour
Chicken meat 87 87 87

Olive oil 1 1 1

Salt 1 1 1

Water 1 1 1

Breadcrumbs 10 - -

Chia seed flour - 10 -

Teff seed flour - - 10

For each batch, 87 g of chicken meat was used, and three different formulation blends were
prepared by combining minced chicken meat with olive oil, salt, water, breadcrumbs, chia seed
flour and teff seed flour according to the quantities specified. The prepared patty dough was rested
at 4 °C for a while and then shaped into patty form.

While color, pH and weight measurements were conducted on raw and cooked samples, texture
analysis was performed only on cooked samples.

Gluten free chicken patties were cooked in the airfryer at 200 °C for 5 minutes. After the cooking
process, gluten free chicken patties were cooled to room temperature before analysis.

2.3. Determination of pH value
The pH value was measured via pH meter according to method given by Lambooij, Potgieter,
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Britz, Nortje, and Pieterse (1999).

2.4. Determination of color parameters

L* (lightness), a* (redness) and b* (yellowness) parameters of samples were determined using a
colorimeter (Minolta CR 300, Osaka, Japan). Color measurement was made perpendicular to the
sample surface at four different locations per sample, and mean values (L*, a*, and b*) from each
sample were analyzed.

2.5. Determination of diameter reduction

To measure the diameter of the same locations before and after cooking, two points per patty were
determined After each patty was cooked, it was cooled down to room temperature.

The diameter of the raw and cooked patties were recorded using a digital caliper and calculated
using the following equation. All determinations were performed in triplicate.

Diameter reduction (%) = [Raw patty diameter—Cooked patty diameter Raw patty diameter]x100

2.6. Determination of texture properties

Texture properties of samples were determined via TA.XT-Plus Texture Analysis (Stable Micro
Systems, Godalming, Surrey, UK) device. In order to determine the texture characteristics of each
group, 5 samples were selected to represent the group and 50 % compression was applied to each
(Herrero et al., 2007).

2.7. Statistical analysis

All data obtained, namely pH, L*, a*, b*, diameter reduction and texture parameters, underwent
an analysis of variance and Tukey Multiple Comparison Test to determine potential differences
for all samples at a significance probability level of 0.05. All statistical analyses were carried out
using the MINITAB release 18.0 programme (Snedecor & Cochran, 1980).

3.Results and Discussion

3.1. pH value

As Table 2 shows, pH values of raw and cooked samples, ranging between 5.37 and 5.56. In
cooked products, the use of teff or chia seed flour in the formulation did not affect the pH value
(P>0.05), while in raw samples, pH significantly increased (P<0.05) when chia and teff seed flour
were used instead of breadcrumbs in the formulation.

In the literature, it is stated that the use of chia seeds in meat products has diverse effects on the
pH value. There are studies that report that the use of chia lowers pH values (Antonini et al., 2020),
as well as studies that report the difference between pH values was statistically insignificant (Paula
et al., 2019; Zaki, 2018).

Also in line with the result we obtained in this study, there are other studies that report that the
cooking process does not affect the pH values of meatballs (Bingol, Brennan, Zeng, & Oz, 2022;
King et al., 2020; Korkmaz & Oz, 2020; Lu, Kuhnle, & Cheng, 2018).

3.2. Color parameters

The results of color parameters with raw and cooked samples are shown in Table 2. Incorporation
of teff and chia seed flour resulted in less L* and b* values in raw and cooked samples (P<0.05).
Chia seed flour decreased the a* value of raw and cooked samples compared to the control group.
These changes are similar to those found by Pintado, Herrero, Jiménez-Colmenero, and Ruiz-
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Capillas (2016), who also observed a reduction in a* in frankfurters with added chia flour. The
brownish colour of chia is the factor that contributes to these changes. Redness increased (P<0.05)
when the teff seed flour used in patty formulation in cooked samples, but there is no significant
alterations in raw samples compare to control samples. Similarly, Pires, Barros, Rodrigues,
Munekata, and Trindade (2020) reported that when chia flour was used in the Bologna type
sausage formulation, the L* value decreased and a darker appearance was obtained. Supporting
results also observed by Pintado et al. (2016) and Barros et al. (2018) in the parameter L* in
frankfurters and chicken nuggets with added chia flour, respectively.

Table 2. pH and color properties of raw and cooked chicken patties with addition of chia and teff seed flours
(mean =+ standard deviation)

Treatments pH Lightness (L*) Redness (a*) Yellowness (b*)
Raw samples

(6{0)] 5,370,008 54,73+0,224 8,54+0,604 21,45+1,14~
CH 5,40+0,0148 45,85+0,758 5,01+0,288 13,92+0,508

TE 5,41+0,014 45,70+0,318 9,01+0,204 16,60+0,238
Cooked samples

CO 5,54+0,004 55,99+0,414 5,43+0,028 23,87+0,114
CH 5,54+0,004 44,63+0,72B 4,10+0,10° 15,31+0,438
TE 5,560,004 42.,62+0,498 7,80+0,35% 14,04+0,12°¢

Different letters in the same column differ significantly (P < 0.05) by the Tukey's test.
CO: Control group; CH: Sample with chia seed flour; TE: Sample with teff seed flour

3.3. Diameter reduction

Diameter reduction ranged between 4.06 and 6.60% (Table 3), which may be considered normal
in products of this kind. The incorporation of teff seed flour resulted in lower diameter reduction
than the control and chia flour-amended products.

Table 3. Diameter reduction of chicken patties with addition of chia and teff seed flours (mean + standard

deviation)
Treatments Diameter Reduction (%)
(6{0) 6.26 +£0.322
CH 6.60 £0.032
TE 4.06 + 0.02°

Different letters in the same column differ significantly (P < 0.05) by the Tukey's test.
CO: Control group; CH: Sample with chia seed flour; TE: Sample with teff seed flour

3.4. Texture properties

Results in texture profile (TPA) were presented in Table 4. The replacement of breadcrumbs by
chia seed flour did not alter hardness, springiness, gumminess, chewiness, while teff seed flour
was used instead of breadcrumbs springiness, cohesiveness and resilience values did not change
significantly (P>0.05) Samples with chia seed flour more brittle (less cohesiveness) than other
samples. On the other hand, hardness, gumminess and chewiness were higher for samples with
teff seed flour.

Table 4 Textural properties of cooked chicken patties with addition of chia and teff seed flours (mean +
standard deviation)

Treatments Hardness Springiness  Cohesiveness ~ Gumminess Chewiness Resilience
Co 213.65+8.618  0.81+0.04*  0.59+0.034 125.10+£9.908 101.16+3.238  0.20+0.02%
CH 199.88+3.018  0.81+0,01%  0.45+0.008 91.00+1.558 74.25+1.518 0.15+0.018
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TE 406.01£9.37"  0.84+0.06*  0.60+0.01" 245.68£10.46"  204.62+22.874  0.22+0.00”
Different letters in the same column differ significantly (P < 0.05) by the Tukey's test.
CO: Control group; CH: Sample with chia seed flour; TE: Sample with teff seed flour

4. Conclusion

This study showed that chia and teff seed flour could be effectively incorporated in the preparation
of gluten-free chicken patties with out affecting the qualities. The inclusion of these flours, which
are an alternative to breadcrumbs, in meat and especially chicken products is very important for
celiac patients to include such products in their diets and to provide a variety of healthy and
functional meat products for other individuals.
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Ozet

Kiiresel siit tiiriinleri sektoriinde rekabet¢i kalabilmek igin iiretici firmalarin tiiketicilerin
isteklerine duyarli ve yenilik¢i yaklasimda olmalari gerekmektedir. Tiiketici tercihlerinin ve
taleplerinin degismesi, tedarik zinciri sorunlarindan kaynaklanan sikintilar, personel sikintilari,
istikrarsiz makroekonomik ortam ve pandemi gibi diinya ¢apindaki salginlar sektoriin yasadigi
problem ve endiseler arasinda yer almaktadir. Tiiketicilerin iiriinlere yonelik giincel istekleri,
teknolojik gelismelerin siit iiretimindeki uygulama sekli ve etkileri, siit iiriinlerinin kiiresel
tilketiminde azalis ve olusabilecek yeni pazarlar bu ¢alismanin ana bagliklarini olugturmaktadir.
Her sektorde oldugu gibi kiiresel siit endiistrisinde de egilimler miisteri taleplerine gore
sekillenmektedir. Etik ve cevresel kaygilar ile sagliga ve temiz etiketli gidalara olan egilim
piyasadaki degisimleri sekillendirmektedir. Tiiketicilerin alternatif siit iiriinlerine yonelmesi, etik
uygulama ve hayvan refahina odaklanmalar, siirdiiriilebilirlik ve ¢evre kaygilari, temiz etiketli
trlinlerin yiikselisi ve fonksiyonel iirlin arayislar1 giincel tiiketici egilimlerini olugturmaktadir.
Uretim tarafinda ise siit iiriinleri iireticilerinin teknoloji konusunda daha bilgili olmaya
zorlamaktadir. Gelisen teknolojiler, Yapay zekanin (AI) ve Endiistriyel Nesnelerin Interneti' nin
(IIOT) ortaya ¢ikisi, veriye dayali hassas tarim tekniklerinin benimsenmesini tesvik etmektedir.
Ayrica siirdiiriilebilirlik ve seffaflik ihtiyacindan dolayr {ireticilerin, tedarik zincirlerinin
izlenebilir ve dogrulanabilir kaydini1 saglayan blockchain teknolojisini benimsemeleri soz
konusudur. Uretim ekipmanlarini yaninda genomikteki ilerlemeler ve yeni yetistirme
teknolojileri, maksimum miktarda siit verebilen 6zelliklere sahip hayvanlari segip yetistirilmesine
olanak saglayacaktir. Amerika ve Cin gibi biiyiik pazarlarda yogurt satislarinin artmasiyla yogurt
hizla siit endiistrisinin en onemli alt sektorlerinden biri haline gelmektedir. Tiiketiciler laktoz
icermeyen veya diisiik laktozlu iirlinlere yonelmeye ve peynir alti suyu icermeyen veya diisiik
peynir alt1 suyu igeren iirlinlere firsat tanimaya baslamistir. Ayrica tatli pazarinda yogurt satisi en
biiyiik biiyiimenin oldugu yer olarak goriilmektedir. Son yillarda peynir ve tereyagi gibi siit
tiriinlerinin kiiresel tiiketiminde genel bir diisiis yasansa da 6zellikle Amerika pazarinda ve Cin'de
yogurt ve peynir tliiketiminin artmasi siit pazarinin yiiziinii giildirmektedir. Cin, Hindistan ve
Endonezya’daki laktozsuz ve fonksiyonel siit {iriinleri tiiketimlerinde artis bu iilkeleri Asya-
Pasifik bolgesindeki en hizli biiyliyen pazarlar haline getirmektedir. Genel olarak bu calismada
2023 ve sonrasi i¢in siit endiistrisi ile bilgisayar teknolojilerinin is birligi sonucu sektorde
yasanmasi muhtemel gelismeler ile farkli pazarlarda degisen tiiketici taleplerinin ve egilimlerinin
derlenmesi amaglanmuistir.

Anahtar kelimeler: siit endiistrisi, hayvan refahi, siirdiiriilebilirlik, temiz etiket, fonksiyonel iiriin

GIRIS
Her sektorde oldugu gibi kiiresel siit endiistrisinde de trendler miisterilerin taleplerine gore
sekilleniyor. 2023'lin ikinci yarisina girerken, siit, peynir ve yogurt iiriinlerine iliskin tiiketici

260



International Congress on Multidisciplinary Approaches
in Agricultural Sciences (ASMAC)

Bayburt-Tiirkiye
15-17 May 2024

tercihleri giderek daha fazla etik ve ¢evresel kaygilar ile sagliga ve temiz etiketli gidalara artan
ilgiyle sekilleniyor. Siit tireticilerin bu mevcut talepleri karsilayabilmesi ve teknolojiye uyum
saglama noktasinda onlimiizdeki yillarda bir dizi zorlu zorlukla kars1 karsiya kalacaktir. 2023
yilinda siit iiriinleri sektoriinde rekabetgi kalabilmek i¢in sektor paydaslarinin her zamankinden
daha uyumlu ve yenilik¢i olmalar1 gerekecek. Bu makale, kiiresel siit endiistrisindeki 2023 ve
sonrasi i¢cin mevcut trendlere genel bir bakis sunmaktadir (Ingredia Food, 2024).

Kiiresel Siit Endiistrisinde Giincel Tiiketici Trendleri

Alternatif siit iiriinlerine ilginin artmast

Tiiketicilerin vejetaryenlik ve veganizmi benimsemesinden ve laktoz intolaransinin artmasindan
dolay1 bitki bazli ve hayvansal siit icermeyen iiriinlere olan talepte biiylik bir artis yasanmaktadir.
Hayvansal iirlinlerin iiretimlerinde ortaya ¢ikan sera gazlar ve fazla su tiikketimi gibi ¢cevreye olan
zarariin fazla olmasi da cevresel kaygi olarak ortaya ¢ikmaktadir. Bitkisel siitler hayvansal
stitlerle kiyaslandiginda daha diisiik yag ve protein degerine sahiptir. Ancak pazarlama
stratejilerinde bu nun tam tersi oldugu savunularak tiiketiciler kandirilabilmektedir (Yaman, 2023)

Etik uygulamalar ve hayvan refahina odaklanilmasi

Hayvan refahi algis1 gida sistemlerinin siirdiiriilebilirligi agisindan 6nem teskil etmektedir.
Gelismekte olan bir¢ok iilkede hayvancilik iiretiminin ticari olarak yogunlasmasi, sinirl tiiketici
beklentileri ve yasal kontroller nedeniyle daha da kétiilesebilecek yeni hayvan refahi sorunlar
yaratmaktadir. Diinyanin ¢ogu yerinde mevcut olan ¢esitli hayvan refahi sorunlar1 gz oniine
alindiginda, hayvan refahinda iyilestirmelere ihtiya¢ vardir. Siit ¢iftliklerinde hayvanlarin uygun
beslenme, barinma, saglik bakima, izlenebilirlikleri ve davranigsal ihtiyaclarina dikkat edilmesinin
yaninda etik siit liretiminin yani stresi azaltict ve aciy1 en aza indirici yontemlerin benimsenmesi
hayvan refahinin beklentileri arasindadir. Ayrica siit endiistrisinde ¢alisanlarin ve tliketicilerin
hayvan refah1 konusunda egitilmesi ve bilinglendirilmesi 6nemlidir. Cin, Meksika veya Brezilya
gibi iiretimin biiyiik 6l¢iide yogunlastigi iilkelerde vatandaslar hayvan refahi1 konularinda giderek
daha bilingli ve duyarli hale geliyor. Ancak bu {ilkelerde bile gercek satin alma kararlarinda
hayvan refahi kii¢iik bir rol oynamaktadir (Parsasca vd. 2023, Weary vd., 2017).

Siit iiretiminin iklim degisikligi ve ¢evreye yaptig1 olumsuz etkilerden dolayt siirdiiriilebilirlik
ve cevresel kaygilar

Siirdiiriilebilirlik ve gevresel etkiler, modern siit endiistrisinde giderek daha 6nemli hale gelen
konulardir. Siirdiirtilebilir siit endiistrisi, su, toprak ve enerji gibi dogal kaynaklar1 verimli bir
sekilde kullanmay1 hedefler. Su tasarrufu saglayan sulama sistemleri, enerji verimliligi i¢in
yenilenebilir enerji kaynaklarmin kullanimi1 ve toprak koruma uygulamalar1 gibi yontemler bu
cabalarin bir parcasidir. Siit endiistrisinde atiklarin yonetimi de 6nemli bir konudur. Hayvan
giibreleri ve atik suyun verimli bir sekilde yonetilmesi, enerji verimliligi cevresel kirliligi
azaltmak i¢in 6nemlidir. Ayrica diinyadaki arazilerin yarisinin tarim alani olarak kullanilmasi
diger biyolojik canlilar i¢in biyo-gesitliligin azalmasina neden olabilmektedir. Siirdiiriilebilirlik
ve ¢evresel etkiler konusunda ilerlemek igin ¢iftlik yoneticileri, endiistri liderleri, akademisyenler
ve politika yapicilar arasinda isbirligi onemlidir. Bu sekilde, siit endiistrisi hem ¢evresel hem de
ekonomik agidan daha stirdiiriilebilir hale gelebilir (Feil vd., 2020)

Temiz etiketli iiriinlerin artisi
Tiketiciler, genel olarak yasam tarzlarinin ve 6zel olarak beslenmelerinin hem saglik hem de
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stirdiiriilebilirlik yonleriyle giderek daha fazla ilgilenmektedir. Daha dogal ve organik, daha az
islenmis ve ¢esitli sekillerde olumsuz olarak algilanan bilesenlerden 'arinmis' gidalar talep
ediyorlar: 6rnegin alerjenle ilgili bilesenler veya katki maddeleri. Kavramsal olarak bunlar, saglik,
stirdiiriilebilirlik veya riskten kaginma gibi farklt motivasyonlarla yonlendirilen gida pazarindaki
farkl trendlerdir, ancak daha fazla bitki bazli tiiketim egilimi olgusunda ifade edilmektedir. Gida
Uriinleri. Gida iireticileri 'temiz etiketli' gidalar sunarak bu trendleri karsilamaya giderek daha
fazla caba gosteriyor. Bu tiir temiz etiketli gidalar, tiiketicilerin icerik maddelerini dogal ve bilinen
veya islenmis ve dogal olmayan goériintimlerine gore siniflandirdiklar1 ve ilkini olumlu algilayip
ikincisinden kagindiklar1 varsayimina dayanmaktadir (Cao ve Miao, 2023, Aschemann-Witzel
vd., 2019).

Beslenme puani

Nutri-Score, tiiketicileri gidalarin genel besin degeri hakkinda basit ve anlasilir bir sekilde
bilgilendirmeyi, satin alma noktasinda daha saglikli se¢imler yapmalarina yardimer olmayr ve
tiketicileri basit ve anlagilir bir sekilde bilgilendirmeyi amaclayan, 6zet dereceli renk kodlu,
paketin 6n kisminda yer alan bir beslenme etiketidir. Logonun erisilebilirligini ve tiiketici
tarafindan anlasilmasini optimize etmek i¢in A'dan E'ye kadar harflerle iligkilendirilen bes renkli
bir dlcege (koyu yesilden koyu turuncuya) dayanmaktadir. Nutri-Score gidalari yalnizca “saglikli”
veya “sagliksiz” olarak nitelendirmiyor, bunun yerine, derecelendirilmis logo, bir gida tirliniiniin
saglik agisindan daha fazla veya daha az yararli olup olmadigina iliskin diger benzer iiriinlerle
karsilastirlldiginda goreceli genel besin bilesimi hakkinda rengine/harfine bagli olarak yari
niceliksel bilgi saglar. Nutri-Score, paketin 6n kismindaki besin etiketinin se¢ilmesi ve
degerlendirilmesi igin gerekli dogrulama galismalari ile ilgili olarak Diinya Saglik Orgiitii (WHO)
Avrupa tarafindan yayinlanan kavram ve siire¢lere tamamen bagli olan, dnerilen tek etiketleme
semasidir (Hercberg vd., 2022).

Fonksiyonel gidalara olan yiiksek ilgi

Fonksiyonel siit iriinleri, kronik hastaliklarin Onlenmesine yardimci olmak, yaslanmay1
geciktirmekten tokluk saglamaya kadar belirtilen ¢esitli faydalar saglamak icin perde arkasinda
calisan diyet bilesenlerinin ¢ekici kaynaklaridir. Siit iiriinleri fermentasyon, bitki ve baharat
ekleme, mineral ve vitaminlerce zenginlestirilerek fonksiyonellik kazandirilmaktadir. Siit
tirtinlerinde mevcut amino asitler ve yag asitlerinin yanm sira bitki ozleri ile antioksidanlar,
fermentasyon ile biyoaktif peptitler, minerallerle ve vitaminle zenginlestirerek besin eksigi
gidermek i¢in tercih edilmektedir. Artan saglik bilinci ile tiiketiciler saglik ve beslenmelerine
konusunda endise duyuyor ve daha fazla fonksiyonel yiyecek ve i¢eceklere yoneliyorlar (Bimbo
vd., 2017)

Teknolojinin Gelisimiyle Endiistrideki Uretim trendleri

Yapay zeka

Siit endiistrisinde kullanilabilen, robotlarin, dronlarin, sensorlerin, 3 boyutlu baskilarin, sanal
gercekligin, blok zincirlerin ve yapay sinir aglarinin (ANN) kullanimini igeren bir dizi yapay zeka
uygulamasi vardir.

Robotlar; Siit endiistrisi, verimliligi artirmak, caligma alanini azaltmak ve {iretim maliyetini
azaltmak amaciyla cesitli uygulamalarda robotlarin kullanilmasini hedeflemistir. Ancak siit
tirtinlerinin hassas olmasi, sekil, boyut ve yap1 bakimindan olduk¢a degisken olmasi nedeniyle siit
islemede robotlarin kullanimi sinirlamalara sahiptir. Sonug olarak robotlar esas olarak toplama,
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paketleme ve paletleme gibi operasyonlari igeren siit iiriinleri islemenin son hattiyla sinirhdir.
Robotun siit endiistrisindeki en basarili uygulamalarindan bir digeri de sagim robotlar1 veya
otomatik sagim sistemidir. (Fedorova ve Gorodov, 2020).

Dronlar; Siit ¢iftliklerinde siirliniin saghigiin topallik, hastalik ve buzagilama ile ilgili anormal
davraniglarin tespit edilmesine daha iyi izlenmesini sagladi. Giiniimiizde biiyilk mandira
isletmelerinin siit ineklerinin beslendigi kendi meralar1 bulunmaktadir ve bu mera arazileri dronlar
yardimiyla gézetim altinda tutulabilmektedir. (Nimbalkar vd., 2022).

Sensorler; Siit ciftliklerinde kullanilan sensorler ¢ogunlukla kulaklara, boyuna, bacaga veya
kuyruga takilarak siit ineklerinin saglik takibinde (ates kontrolii, kizginlik tespiti, buzagilama ve
hareket sikintis1) kullanilmaktadir. Ek olarak, ruminasyonu izlemek ve rumen asidozu ile ilgili
sorunlar1 tespit etmek i¢in bazi gelismis sensorler deri altina implante edilmis veya iskembe i¢ine
bolus olarak uygulanmistir (Kozina ve Semkiv, 2020).

3D Baska, siit tirtinlerini tiiketicilerin ilgisini ¢ekecek sekilde 6zellestirmek icin genig bir kapsam
saglamaktadir. Ureticilerin siit iiriinlerini dzellestirilmis sekil, tat ve renkte, ve kisiye ozel
ihtiyaglarina gore tasarlamasina ve iiretmesine olanak tanir (Nimbalkar vd., 2022).

Sanal Gergeklik (VR); elektronik cihazlar1 kullanarak goriiniiste gercek bir sekilde etkilesime
girebilen dijital bir ortamdir. Siit endiistrisinde uygulanmasi, ¢iftlik operasyonlarina miidahale
etmeden c¢iftligin, iliretim tesisinin veya dagitim tesisinin daha giivenli bir mesafeden
navigasyonunu igerir. Ornegin ineklerde VR gozliik kullanimi yesil meralarin gorsellesmesiyle
kayginin azalmasi ve siit veriminin artmasi saglanabilmektedir (Nimbalkar vd., 2022).
Blockchain; Tiiketiciler organize olmus bir sistemdeki siit iirlinlerini tercih etmektedirler. Tedarik
zinciri, ciddi kaygilara sahiptir. Etkin bir siit tedarik zinciri sistemi, tiiketicilerin ihtiyag¢ duydugu
bilgileri karsilamanin yani sira tiiketicilerin insan saghgi, cevresel siirdiiriilebilirlik ve refah
konularinda giivenini de arttirir. Blockchain teknolojisinin kullanima sunulmasiyla birlikte
tilketiciler artik ciftlikten ¢atala kadar tedarik zincirinin tiim yonlerini birbirine baglayabiliyor
(Fedorova ve Gorodov, 2020; Kozina ve Semkiv, 2020).

Yapay Sinir Ag1, insan beyninin verileri analiz etme ve isleme bi¢imini simiile etmek i¢in
tasarlanmigtir. Siit endiistrisinde kullanimi daha ¢ok pahali olan laboratuvar analizlerine alternatif
olarak raf omrii ve diger depolama boyunca bilesim tahminlemelerinde yapay sinir aglari
modellemelerinden faydalanilmaktadir. YSA'nin siit endiistrisindeki genis uygulama yelpazesi,
siit lirlinlerinin (yogurt, islenmis peynir, kalakand, burfi vb.) raf dmriinlin tahminini, reolojik
Ozelliklerinin arastirilmasi, yogurdun son kullanma tarihini kontrol etmeyi, az yagli yogurtlarin
orijinalligini ve proteinin belirlenmesini icerir (Kozina ve Semkiv, 2020)..

Nesnelerin interneti

Nesnelerin Interneti, internet veya diger iletisim aglar1 iizerinden diger cihazlara ve sistemlere
baglanan ve bunlarla veri aligverisi yapan sensorlere, isleme yetenegine, yazilima ve diger
teknolojilere sahip cihazlari tanimlar. Siit endiistrisindeki uygulamalar1 daha ¢ok sahada olup
cografi ¢it, hayvan sagligi, yem ve siit sagiminda yer almaktadir.

Cografi ¢it (Geofencing), hayvanlarin topografik bir alan g¢evresinde sanal limit kurulumuna
girdiginde veya ayrildiginda, takibini saglayip aktiviteyi bildiren bir tekniktir. Geofencing, ciftci
alani etrafinda bir cografi ¢it olusturmak i¢in GPS agmi ve Wi-Fi diigiimleri ve Bluetooth
isaretgileri gibi diger ilgili araglar1 kullanir; daha sonra cografi sinir, hayvan tasmasi ve yazilim
uygulamasiyla eslestirilir ve hayvan belirli bir alan1 terk ettiginde cift¢i icin uyarilan tetikler
(Fedorova ve Gorodov, 2020; Nimbalkar vd., 2022; Kozina ve Semkiv, 2020).

Otomatik Hastalik Tespiti, ineklere monte edilen sensorler araciligiyla yapilabilir, bu sensorler
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hayvanin davranisini algilayabilir ve kaydini tutabilir. Sensorler hastalik belirtileri, sicaklik
degisimi, bogiirme, viicut agirligi degisiklikleri ve nabiz hizi degisimi gibi hayvanlarin giinliik
yasam davraniglarin1 kaydedebilir. Bu tiir kayitlar, doktor cagirmak gibi gelecekteki kararlarin
verilmesine yardimci olur (Fedorova ve Gorodov, 2020; (Kozina ve Semkiv, 2020).

Manuel sagim zaman alic1, yavas ve kontaminasyona ¢ok agik bir islemdir. Nesnelerin Interneti,
otomatik sagimi1 kullanima sunarak maliyeti ve insan giiclinii azaltarak bu sorunu daha verimli bir
sekilde ¢ozer. Sicaklik uygun degilse otomatik sagim, farkli akilli sogutma tanklar1 kullanarak
siitli otomatik olarak koruyabilir. Otomatik sagim ayrica hayvanin toplanmasi, sagimdan dnce
temizlenmesi, sagim ekipmaninin takilmasi, siitiin ¢ikarilmasi, ekipmanin ¢gikarilmasi ve hayvanin
Ozel alanin digina yonlendirilmesi gibi ¢esitli gorevlere sahiptir (Fedorova ve Gorodov, 2020;
Nimbalkar vd., 2022; Kozina ve Semkiv, 2020).

Genomik calismalar

Son yillarda genomik secilimin kullaniminin yayginlagsmasi, ABD gibi iilkelerdeki Holstein
sigirlarinda siitle ilgili ¢ogu 6zelligin iiretim veriminde 6nemli bir artisa yol agmistir. Genetik
degerlendirmelerini iceren calismalar iiretim Ozelliklerinin (siit verimi, yag, protein, somatik
hiicreler ve uzun 6miir), siit sigirlarindaki dogurganlik oranlarinin, siit ineklerinde saglik, hayatta
kalma ve uzun 6mirliiliik ile ilgili kondisyon 6zellikleriyle iliskilendirilmistir ve bu 6zelliklerin
orta derecede kalitsal ve yliksek diizeyde korelasyonlu oldugunu gostermektedir. Bu nedenle, siit
sigirt irklarinda genomik seleksiyonun faydalarini belirlemek, seleksiyon ve 1slah programlari i¢in
gerekli bilginin saglanmasi son zamanlarda genomik tekniklerdeki ilerlemeler, tireme 6zellikleri
icin se¢ilimin dogrulugunu arttirdif1 i¢in genetik iyilestirmeyi miimkiin kilmigtir. Bagisiklik
tepkisi 0zelliklerinin ve bagisiklik yeterliliginin genetik arka plani lizerine yapilan son ¢alismalar,
stit sigirlarinda fonksiyonel ve tliretim 6zellikleriyle iligkileri gostermistir. Genomik analiz, ¢esitli
stit irklarmin ve ¢esitli iireme ve liretim 6zelliklerinin degerlendirilmesine de olanak saglamistir
(Nimbalkar vd., 2022).

SONUC

Siit treticilerin bu mevcut talepleri karsilayabilmesi ve teknolojiye uyum saglama noktasinda
onlimiizdeki yillarda bir dizi zorlu zorlukla karsi karsiya kalacak. Diinya Bankasi, kiiresel
ekonomide tiiketicilerin satin alma giiclinii etkileyecek bir yavaslama 6ngoriiyor. Siit arz1 istikrar
kazanmis olsa da siit fiyatlariin 2023 yil1 boyunca ve yakin gelecekte dalgali bir seyir izlemesi
bekleniyor. Ukrayna'daki savas enerji fiyatlarim1 yukar1 ¢ekiyor ve onemli pazarlarda giibre
bulunabilirligini etkiliyor. Asir1 hava kosullar1 diinya ¢apindaki siit iiriinleri {ireticilerinin yem
fiyatlarin artirtyor. Devam eden enflasyon orani, sektdriin her diizeyindeki iireticiler i¢in isletme
maliyetlerini daha da artirtyor. Siit tirlinleri {ireticilerinin diger endigeleri arasinda devam eden
tedarik zinciri sorunlar1 ve isgiicii sikintis1 yer aliyor.
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Abstract

Background: In this study, it was aimed to examine the effect of water loss due to post-harvest
storage conditions on the textural properties of carrot, radish and cucumber and to investigate the
ability of these products, which have lost a certain level of water, to regain their original textural
properties as a result of their restructuring through the rehydration process. Materials and
Methods: Carrot, radish and cucumber samples, which were whole and unpackaged, were stored
under room conditions (20°C, 30%RH) for three days. Then, carrot, radish and cucumber samples,
which lost a certain amount of water during this period, were rehydrated with water at 20°C for
24 hours. Fresh, stored and rehydrated samples were subjected to texture profile analysis and
puncture testing. Results: The hardness value, which is one of the most important textural
parameters for vegetables and fruits, was measured as 58.50 N in fresh carrot sample, 24.41 N in
stored sample and 162.23 N in rehydrated sample. The hardness value was measured as 155.66 N
in fresh radish sample, 52.14 N in stored sample and 23.17 N in rehydrated sample. In addition,
the hardness value of fresh cucumber sample was measured as 147.58 N, the hardness value of
stored sample was measured 58.50 N and the hardness value of rehydrated sample was measured
as 102.66 N. Conclusion: It has been determined that the rehydration process had a significant
effect on improving the weakening of the textural properties of carrot due to water loss during
storage. In addition, it was detected that this effect of the rehydration process was at a more limited
level for cucumber. On the other hand, it was determined that the rehydration process was not
very effective for the radish.

Keywords: Storage, water loss, rehydration, texture, carrot, radish, cucumber

INTRODUCTION

Fruits and vegetables are plant based foods that are necessary for human daily nutrition and
consumed in varying amounts around the world (Arda and Hsu, 2023). They are rich sources of
minerals, vitamins, dietary fibers and bioactive components such as carotenoids, polyphenolic and
organosulfur compounds (Wang et al., 2022). It is known that fruits and vegetables are one of the
building blocks of a healthy diet (Oguntibeju et al., 2013) and the consuming adequate amounts
of their has positive effects on some diseases such as cancer, cardiovascular diseases, diabetes,
obesity, etc. (Yahia et al., 2017). Carrot (Daucus carota), a cultivated plant belonging to Apiaceae
family, is one of the most important root vegetables (Ahmad et al., 2019). It is a nutritious
vegetable rich in minerals, vitamins, flavonoids and carotenoids (Varshney and Mishra, 2022).
Radish (Raphanus sativus L.) is another root vegetable and belongs to the Brassicaceae family. It
is a food consumed worldwide (Yi et al., 2018). Radish is rich in minerals, vitamins, dietary fibers,
flavonoids and amino acids (Tan et al., 2024). Cucumber (Cucumis sativus) is an important crop
and is grown widely worldwide (Eifediyi and Remison, 2009). Cucumber, a vegetable belonging
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to the Cucurbitaceae family, is rich in important nutrients and bioactive compounds such as
phytochemicals, which are known to have antioxidant, antihyperglycemic, antiinflammatory and
antimicrobial effects (Uthpala et al., 2020).

Texture is one of the major quality parameters of raw or processed vegetables and fruits and refers
to the sensory expression of food structure (Bobkova et al., 2017). The food industry aims to
preserve the texture (in especially firmness) of vegetables, fruits and the products obtained from
them (Giovane et al., 2004) in terms of product quality. The texture of vegetables and fruits may
be affected by factors such as the changes in the cell wall polymers composition due to hydrolytic
enzymes activity, thermal treatments (Bobkova et al., 2017) and other processing conditions. In
addition, one of the factors affecting the texture of raw fruits and vegetables is post-harvest storage
conditions. Storing them under optimum conditions slows down moisture loss and metabolic
activity and delays softening and changes in textural properties (do Nascimento Nunes, 2008). On
the other side, vegetables and fruits continuously undergo moisture loss because of the water vapor
pressure difference between storage environment and the surface of vegetables and fruits, which
Is @ common phenomenon that occurs during cold storage (Chen et al., 2024). Especially rapid
water loss, that is, rapid drying, causes cracks, distortions, volume loss of cell tissue, softening
and reduction in size of cell tissue (shrinkage) (Ramos et al., 2003) leading to the decrease in the
consumption and processing quality of the product.

In this study, it was aimed to examine the effect of water loss due to post-harvest storage
conditions on the textural properties of carrot, radish and cucumber and to investigate the ability
of these products, which have lost a certain level of water, to regain their original textural
properties as a result of their restructuring through the rehydration process.

MATERIALS AND METHODS

MATERIALS

Carrots (Daucus carota), radishes (Raphanus sativus) and cucumbers (Cucumis sativus) used in
the study were obtained from the local Erzurum market considering that they were fresh and at
the same maturity level and shape as possible.

METHODS

Carrot, radish and cucumber samples, which were whole and unpackaged, were stored under room
conditions (20°C, 30%RH) for three days. Then, carrot, radish and cucumber samples, which lost
a certain amount of water, were placed in a plastic container and the container was filled with
20°C water to cover the vegetables. The samples were rehydrated for 24 hours. The weights ()
of fresh, stored and rehydrated forms of the samples were also determined.

Texture Profile Analysis (TPA)

Texture profile analysis of the samples (30 mm diameter and 1 mm height) was performed using
a texture analyser (TA.XTplus, Stable Micro Systems Ltd, Godalming, Surrey, U.K.) equipped
with a cylindrical metal probe (36 mm) (P/36) at 20+£2°C. TPA test was carried out under
conditions 2 mm/s pre-test, 1 mm/s test and post-test speed, %15 compression rate, 5 s waiting
time. The obtained results were expressed as hardness (N), cohesiveness, elasticity, adhesiveness
(N.s) and chewiness (N).

Penetration Test
Penetration test was performed on samples with a texture analyser (TA.XTplus, Stable Micro
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Systems Ltd, Godalming, Surrey, U.K.) equipped with a cylindrical metal probe (2 mm) (P/2)
under conditions: 1 mm/s pre-test, test and post-test speed, 5 g trigger force. Penetration force (N),
work of penetration (N.s) and peak number of the samples were calculated from the obtained
graph.

FINDINGS AND DISCUSSION

Weighing Results

The weights of fresh, stored and rehydrated carrot, radish and cucumber samples are given in
Table 1.

Table 3. Weights (g) of carrot, radish and cucumber samples at different stages (mean + standard error)

Type/Treatment Fresh Stored Rehydrated
Carrot 84,07+2,65 48,15+1,48 76,80+1,13
Radish 107,4243,21 84,70+0,84 90,95+0,07
Cucumber 95,40+0,42 75,65+3,04 84,35+4,73

Texture Profile Analysis (TPA) Results

Duncan Multiple Comparison Test results of TPA test parameters of vegetable types are given in
Table 2. It was determined that in terms of hardness and chewiness values, the cucumber samples
showed higher values while the radish samples showed lower values. The radish and cucumber
samples had statistically similar and lower values in terms of cohesiveness. In addition, the carrot
and cucumber samples had statistically similar and higher elasticity values. In terms of
adhesiveness, the radish samples showed higher values, followed by carrot and cucumber samples,
respectively.

Table 4. Duncan Multiple Comparison Test results of TPA values averages of the vegetable type variable*

¥§gztable N Hardness (N) Cohesiveness Elasticity Adhesiveness (N.s) Chewiness (N)
Carrot 6 81,72b 0,87a 0,88a 0,03b 67,42b
Radish 6 76,99 0,78b 0,79b 0,07a 48,80c
Cucumber 6  102,92a 0,79b 0,88a 0,02¢ 73,42a

*Averages shown with the same letter are not statistically different from each other (p<0.05)

It was determined that in terms of hardness and chewiness, fresh samples had higher values,
followed by rehydrated and stored samples, respectively (Table 3). The fresh and stored samples
exhibited statistically similar and higher values in terms of cohesiveness. In addition, fresh and
rehydrated samples had statistically similar and higher elasticity values. The stored samples
exhibited higher adhesive property, followed by rehydrated and fresh samples, respectively.

Table 5. Duncan Multiple Comparison Test results of TPA values averages of the treatment variable*

Treatment N  Hardness (N) Cohesiveness  Elasticity Adhesiveness (N.s)  Chewiness (N)
Fresh 6 120,58a 0,85a 0,89 0,01c 85,07a
Stored 6 45,02c 0,84a 0,79b 0,07a 31,25¢
Rehydrated 6 96,03b 0,75b 0,88a 0,05b 73,32b

*Averages shown with the same letter are not statistically different from each other (p<0.05)
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Figure 7. The effect of the interaction of vegetable type x treatment on the hardness, cohesiveness, elasticity,
adhesiveness and chewiness values

The storage process, during which moisture loss occurred, caused an evident decrease in the
hardness and chewiness values of the samples for all three vegetable types (Figure 1). In general,
due to the recovery of a significant portion of the lost water through the rehydration process (Table
1), hardness and chewiness values in carrot and cucumber samples increased significantly,
moreover, these values exceeded the initial level in carrot samples. However, the rehydration
process was not effective in improving the hardness and chewiness values of radish samples. The
cohesiveness values of carrot samples decreased depending on the storage process, then, increased
slightly with the rehydration process, but it did not reach the initial level. In the cucumber and
radish samples, the opposite effect was observed depending on both variables. In carrot samples,
the rehydration process enabled the recovery of almost all of lost elasticity during storage. This
improving effect was more limited for radish samples. On the other side, neither storage nor
rehydration process had a significant effect on the elasticity values of cucumber samples. While
the storage process caused the adhesiveness value of the carrot samples to increase significantly,
the rehydration process was effective in reducing this value, but it was still more adhesive than
the fresh sample. In the cucumber samples, storage and especially rehydration process were
effective in reducing the adhesiveness value. On the contrary, the opposite effect was observed
very sharply in the radish samples.

Penetration Test Results

It was determined that the penetration force values of carrot and radish samples were not
statistically different and were higher than those of cucumber samples (Table 4). The change in
the work of penetration and peak number values of the samples was similar. In terms of these
values, carrot samples showed higher values while cucumber samples showed lower values.

Table 6. Duncan Multiple Comparison Test results of the penetration force, work of penetration and peak humber
values averages of the vegetable type variable*

Vegetable Penetration Work of Peak
Type Force (N) Penetration (N.s) Number
Carrot 6 20,1l1a 106,45a 31,08a
Radish 6 18,49a 70,42b 22,17b
Cucumber 6 8,17b 25,05¢ 8,83c
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*Averages shown with the same letter are not statistically different from each other (p<0.05)

The stored samples had higher penetration force values, while the other samples had lower and
statistically similar values (Table 5). In terms of work of penetration and peak number values,
fresh samples showed higher values, followed by rehydrated and stored samples, respectively.

Table 7. Duncan Multiple Comparison Test results of the penetration force, work of penetration and peak number
values averages of the treatment variable*

Treatment N Penetration Work . of Peak
Force (N) Penetration (N.s) Number
Fresh 6 12,45b 71,79 31,92a
Stored 6 20,28a 62,79¢c 10,00c
Rehydrated 6 14,04b 67,34b 20,17b

*Averages shown with the same letter are not statistically different from each other (p<0.05)
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Figure 8. The effect of the interaction of vegetable type x treatment on the penetration force, work of penetration and
peak number values

The change in the penetration force value of carrot, cucumber and radish samples depending on
storage and rehydration processes was similar, it firstly increased and then decreased (Figure 2).
It was more evident especially in carrot and radish samples. In general, work of penetration and
peak number values of the samples showed parallel changes. These values decreased in carrot
samples due to storage process, while they increased again with the rehydration process. In
cucumber samples, storage was effective in increasing the work of penetration and reducing the
peak number, however, these changes were at very low levels. The rehydration process caused
these values to increase even higher than the initial level. In addition, a steady decrease was
observed in the work of penetration and peak number values of radish sample depending on the
applied treatments.

CONCLUSION

It has been determined that the rehydration process had a significant effect on improving the
weakening of the textural properties of carrot due to water loss during storage. In addition, it was
detected that this effect of the rehydration process was at a more limited level for cucumber. On
the other hand, it was determined that the rehydration process was not very effective for the radish.
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Abstract

Background: In this research, it was aimed to determine the rheological changes in chocolate by
adding different levels of carob powder and various oils to the spreadable chocolate formulation.
Materials and Methods: In the study, carob powder was substituted for powdered sugar and
cocoa powder used in the production of normal spreadable chocolate, and two different oils (olive
oil, butter) were substituted for vegetable oil (palm oil) and its effect on the rheological properties
of spreadable chocolate was determined. Carob powder was replaced with powdered sugar and
cocoa powder at levels of 50%, 66.8% and 100%, respectively. The palm oil used in the control
chocolate formulation was replaced with 100% olive oil, 100% butter, 50% olive oil, 50% butter
and finally 100% olive oil/butter mixture (m/m), and the effects of the components used were
investigated by performing rheological analyzes on the chocolate samples. Results: Spreadable
chocolate, which has an important place in the daily diet, is usually consumed at breakfast. It is a
food with high energy content. Changing eating habits in recent years; the preference for natural,
safe, easily prepared and high nutritional value foods and the increase in interest in ready-to-eat
products have led manufacturers to produce new, healthier and functional foods. Therefore, in this
study, a new product was developed using nutritious carob and healthier oils (olive oil, butter) as
substitute ingredients. The addition of carob powder, powdered sugar, cocoa powder, butter and
olive oil at different levels affected the back extrusion (hardness, consistency, cohesiveness,
viscosity index) and yield stress values of the chocolate samples at a statistically significant level
(P<0.01). The highest spreadability strength was determined in the sample containing 66.78%
carob powder and 100% butter, and the lowest value was determined in the sample containing
50% carob powder and 100% olive oil. In general, in chocolate formulations containing the same
ingredients except oil, spreadability, cohesiveness, consistency, hardness and viscosity index
values were found to be higher in samples containing olive oil, while they were lower in samples
containing palm oil. Conclusion: According to the analysis results, it was concluded that 50%
carob powder and 100% butter can be used in the production of spreadable chocolate.

Keywords: Spreadable chocolate, carob, butter, olive oil, rheological properties

GIRIS

Cikolata, kakao agacinin (Theobroma cacao) meyvesinin ¢ekirdeklerinden tiiretilen bir iiriin
olarak bilinmektedir (Beckett, 2009). Tirk Gida Kodeksi Yonetmeligi Cikolata ve Cikolata
Uriinleri Tebligi'ne (No: 2003/23) gore cikolata; "Kakao iiriinleri ile seker ve/veya tatlandirict;
gerektiginde siit yagi disindaki hayvansal yaglar hari¢ olmak iizere diger gida bilesenleri ile siit
ve/veya siit lirtinleri ve Tiirk Gida Kodeksi Yonetmeliginde izin verilen katki ve/veya aroma
maddelerinin ilavesi ile teknigine uygun sekilde hazirlanan iirin’’ olarak tanimlanmaktadir
(Anonim, 2003). Cikolata kolloidal bir karisim olup kakao yag1 dagilma fazini, kakao ve seker ise
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dagilan fazini olusturmaktadir (Maghsudi, 2009). Cikolata iiretiminde kullanilan yag kakao
yagidir ve bu yagin 6zelliklerinden dolayi ¢ikolata oda sicakliginda (20-25 °C) ve oda sicakliginin
altinda kat1 olmasina ragmen agizda (viicut sicakliginda) (37 °C) eriyip, piirlizsiiz bir yapiya sahip
olmaktadir (Beckett, 2008; Beckett, 2009). Cikolatanin temel bilesimi kakao tozu, kakao yagi ve
sekerden olusmaktadir. Ayn1 zamanda istenildigi durumlarda siit, siit trlinleri, diger gida
bilesenleri ve izin verilen katki ve aroma maddelerinin ilavesi ile hazirlanabilmektedir. Tiiketici
talepleri, farkli damak zevkleri ve ¢ikolata kalitesinin arttirilmasima yonelik arastirmalar
sonucunda, giiniimiizde farkli ¢ikolatalar da iiretilmektedir (Kaya ve Sekeroglu, 2012). Siiriilebilir
cikolata veya kakaolu yag esasli siiriilebilir iiriin; tat, koku ve goriintii olarak c¢ikolataya
benzemesine ragmen oda sicakliginda kati bir yapiya sahip degildir. Macun kivaminda olan {iriin
ve genel olarak kakao ve bitkisel yaglar, 6zellikle palm yag1 igermekte, tadinin iyilestirilmesi i¢in
bilesimine siit, seker, kuruyemis ve bal ilave edilebilmektedir (Hull, 2010). Cikolatanin ana
bilesenlerinden kakaonun siyatrik ve migren bas agrisini tetikleyici etkiye sahip oldugu
bildirilmektedir (Ozturan vd., 2016). Diger ana bilesen olan sekerin, obezite, dis ¢iiriimesi,
bagisiklik sistemini zayiflatma, karacigerde toksik etki olusturma, kalp damar hastaliklarina sebep
olma, DNA yapisin1 bozma, viicudun kalsiyum ve magnezyum emilimini zorlastirma ve viicuda
aliman E vitamininin yarayisliligini azaltma gibi olumsuz etkilerinin oldugu belirtilmektedir
(Misra et al., 2016). Ayrica bilesimdeki kakao tozunun maliyetinin yiiksek olmasindan dolay1
cikolatanin enerji degeri ve biyoyararlig1 yiiksek, daha saglikli ve fonksiyonel 6zelliklerinin
gelistirilmesine yonelik yapilan ¢aligmalarin sayist her gegen giin artmaktadir.

Kegiboynuzu meyvesi bilesiminden dolayr farkli endiistrilerde kullanilmaktadir (Yurdagel ve
Teke, 1985). Keciboynuzu tozu yiiksek karbonhidrat (%45), dnemli miktarlarda protein (%7),
diisiik miktarda yag (%0.6), ortalama 19 mg toplam polifenol/g, 2.75 mg yogunlastirilmis tanenler
(proantosiyanidin)/g ve 0.95 mg hidrolizlenebilir taninler (gallo- ve ellagitanenler)/g igermektedir.
Toplam seker icerigi %46 dir ve toplam sekerin %14 iinii indirgen sekerler olusturmaktadir (Cepo
et al., 2014). Ayrica kecgiboynuzu cesitli mineraller (Fe, Ca, Na, K, P ve S) ve vitaminler (E, C,
Niasin, B6 ve folik asit) bakimindan da zengindir (E. youssef et al., 2013; Cepo et al., 2014).
Keciboynuzunun kabugu gida endiistrisinde ve hayvan yemi iiretiminde kullanilirken
cekirdeklerinden elde edilen zamk ise gida endiistrisinde dogal katki maddesi (E 410) olarak
kullanilan bir polisakkarittir (galaktomannan). Keg¢iboynuzunun pulp kismindan {retilen
keciboynuzu tozunun kafein ve teobromin igcermemesi ve diisiik maliyete sahip olmasi gibi bazi
avantajlarindan dolay1 gida endiistrisinde dolgu maddesi olarak kakao tozuna ikame edilmektedir
(Cepo et al.2014). Zeytinyagi ham olarak, islem gérmeden tiiketilebilen ve kendine has tat ve
aromasi ile uzun raf Omriine sahip, bilinen en eski yaglardandir (Yavuz, 2008). Zeytinyagi
yaklasik %98 trigliserit %2 oraninda da serbest yag asitleri, fenolik maddeler, steroller,
hidrokarbonlar, triterpenik ve alifatik alkoller, ugucu bilesenler ve antioksidanlar gibi minor
bilesenden olusan karmasik bir karisimdir. Linoleik, oleik, stearik ve palmitik asitler
zeytinyaglarinin temel yag asitlerini olusturmaktadir. Zeytinyaginda miristik, palmitoleik,
heptadesenoik, heptadekanoik, gadoleik, linolenik, behenik ve lignoserik asitler daha diistik
oranlarda bulunmaktadirlar (Yavuz, 2008; Yildirim, 2009). Oleik asit, zeytinyaginin tekli
doymamis yag asidi olarak toplam yag asitlerinin %55- 83'linii olusturmaktadir. Saglik acisindan
oleik asit aliminin, koroner arter hastaligi oraninin azalmasinda etkili oldugu rapor edilmistir
(Yildirim, 2009). Zeytinyagi, organoleptik &zelliklerini 6nemli derecede etkileyen tirozol,
hidroksitirazol, oleokanal ve oleuropein esterleri gibi fenolik bilesikler igermektedir. Ayrica
zeytinyagl icerdigi tokoferoller ve P-karoten den dolayr antioksidan, antienflamatuar ve
antibakteriyel etkilere sahiptir. (Ciafardini and Zullo, 2017).
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Insan beslenmesinde siit ve siit iiriinleri 6nemli besin enerji kaynaklar1 arasindadir. Siit
endiistrisinde tereyagi duyusal 6zellikleri ve besin degeri nedeniyle dnemli bir liriindiir. Tereyagi,
Tiirk Gida Kodeksinde, bilesiminde en az 99 g / 100 g siit yagi iceren bir {iriin olarak
tanimlanmaktadir. Siit yaginin globiilleri, su i¢inde yag emiilsiyonu olarak bulunmaktadir.
Tereyagi trigliseridler (=%98), diasilgliserol (=%?2), kolesterol (=%0.5), fosfolipidler (=%]1) ve
serbest yag asitleri (=%0.1) icermektedir. Siit yagi, doymus yag asitleri (%66), tekli doymamis
yag asitleri (%30) ve ¢coklu doymamis yag asitleri (%4) de dahil olmak iizere 400'den fazla yag
asidi icermektedir (Méndez-Cid et al., 2017). Siit yaginda hem kisa hem uzun zincirli yag asitlerini
bulunmakla birlikte diger bitkisel ve hayvansal yaglarda pek bulunmayan ve siit yagina 6zgii olan,
biitirik, kaproik ve kaprilik gibi kisa zincirli yag asitlerinin orani siit yaginda %5.2—11.5 arasinda
degismektedir (Koyuncu, 2010). Tereyagi igerdigi beta-karoten (A vitamininin 6nciil maddesi)
nedeniyle altin ya da kremsi sar1 renktedir (Ozkan, 2011).

Enerji degeri oldukca yiiksek olan c¢ikolatanin fazla tiiketilmesi dengesiz beslenmeye yol
acabilmektedir. Bu nedenle, bu ¢alismada lif, fenolik bilesikler ve seker bakimindan zengin olan
keciboynuzunun siirtilebilir ¢ikolata formiilasyonuna ilave edilerek ¢ikolatanin enerji igeriginin
diisiiriilmesi ve fonksiyonel 6zelliklerinin gelistirilmesi amaglanmistir. Ayrica formiilasyondaki
palm yagi, tereyagi ve zeytinyagi ile ikame edilerek hem ¢ikolatanin yag ¢esidinin degistirilmesi
hem de reolojik 6zellikler ilizerine etkisinin arastirilmasi amaglanmistir.

MATERYAL VE METOT
Cikolata drnekleri Tablo 1°deki formiilasyona gore hazirlanmistir. Orneklerin iiretimi ise Sekil
1’de verilen akis semasina gore gerceklestirilmistir.

Tablo 1: Cikolata Uretim Deneme Deseni

Pudra Kegiboynuzu

- Yag (g) - Kakao tozu | Sit toza | Vanillin Lesitin

omek| e T, 7y |Sekeri(e) tomu (e) (® () (2)
1 30op 50.0 - 7,00 12 1 0.7
2 0P 25.0 28.50 3,50 12 1 0.7
3 0P 16.6 38.07 2,33 12 1 0.7
B 3P - 57.00 - 12 1 0.7
5 30T 50.0 - 7,00 12 1 0.7
<] 30T 25.0 28.50 3,50 12 1 0.7
7 30T 16.6 38.07 2,33 12 1 0.7
8 35T - 57.00 - 12 1 0.7
9 ISEZ+15T 50.0 - 7.00 12 1 0.7
10 19 Z+19 T - 57.00 - 12 1 0.7
11 I15T+15P 50.0 - 7.00 12 1 0.7
12 307 25.0 28.50 3.50 12 1 0.7

T: Eritilerek suyu uzaklagtinlmas tereyvagy, P: palm yag, 7 zeytinyag

kuru maddeler ( kakao tozu + seker + siit tozu + keg¢iboynuzu unu + vanilin )

|

Ball mill (45° C -2 rpm)

Erimesi icin
Yag /= 63°C > + litin c——> Ballmill (45°C-8 rpm)

U

Ambalajlama
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Sekil 1: Cikolata iiretim akis semast

Cikolata Orneklerinde Yapilan Analizler

Siiriilebilirlik testi: Siiriilebilirlik testi Kumar et al. 2016 ve Jeyarani et al. 2013 metodlar1
modifiye edilip TA-XT.plus Texture Analyzer (Stable Micro Systems Ltd., Godalming, Surrey,
U.K) cihazinda Spreadability Rig (HDP/SR) kullanilarak yiirtitiilmiistiir. Elde edilen diyagramdan
stirilebilirlik 6lgiisii olan, pozitif maksimum kuvvet (N) ve kuvvet- zaman egrisinin altinda kalan
pozitif alan (N.s) degerleri hesaplanmustir.

Geri ekstriizyon (back ekstrusion) testi: Orneklerde geri ekstriizyon testi, TA-XT.plus Texture
Analyzer (Stable Micro Systems Ltd., Godalming, Surrey, U.K) cihazi kullanilarak yapilmistir.
Elde dilen diyagramdan sertlik, konsistens, kohesivlik ve viskozite indeksi parametreleri
hesaplanmustir.

BULGULAR VE TARTISMA

Siiriilebilirlik testi sonuclar:

Sekil 2°de goriildiigl gibi cikolata orneklerine ait maksimum kuvvet degerleri 8,55— 0,61 N
araliginda belirlenmistir. Palm yag1 iceren orneklerde, kegiboynuzu tozu seviyesinin artmasi
maksimum kuvvetin azalmasina, tereyagi iceren oOrneklerde ise artmasina sebep olmustur.
Cikolata formiilasyonunda kat1 yag (tereyagi) kullanilmasi, yar1 kat1 (palm yagi) ve sivi yaga
(zeytinyagi) kiyasla maksimum kuvvet degerlerini arttirici yonde etkili olmustur. Formiilasyona
ilave edilen keciboynuzu tozu seviyesinin artmasi kontrol 6rnege gére palm yagi igeren 2, 3 ve 4
numarali 6rneklerde alan degerlerini nispeten azaltirken, ayni formiilasyondaki tereyagi iceren
orneklerin (5, 6, 7 ve 8 numaral1 6rnekler) alan degerlerinin artmasina sebep olmustur. Ayrica yag
disinda ayni bilesenlere sahip olan 2, 6, 12 numarali 6rnekleri incelendiginde tereyagi igeren
orneklerin alan degerinin arttig1 goriilmiustir (Sekil 2).

16
9.00

14

1.50
12

6.00 10
B Maksimum Kuvvet (N)

4.50

8 W Alan(N.s)
3.00 6

a
1

2
0.00 - -

123 456789101112

%)

o
(=1

1 2 3 4 5 6 7 8 9 1011 12

Sekil 2: Siiriilebilir ¢ikolata 6rneklerinin maksimum kuvvet ve alan degerlerindeki degisim

Geri ekstriizyon (back ekstrusion) testi sonuclari

Sekil 3’te gortildiigl gibi 2 numarali 6rnegin formiilasyonunda hem palm yagi, hem ham lif igeren
keciboynuzu tozu ve ayni zamanda yapi olusumunda fazlasiyla etkisi olan sekerin en yiiksek
oranda bulunmasindan dolay1 en yiiksek sertlik degeri 2 numarali rnekte belirlenmistir. Ornekler
konsistens degeri acisindan degerlendirildigi zaman en diisiik konsistens degeri tereyagi iceren ve
keciboynuzu tozu iceremeyen 5 numarali drnekte Olciilmiistir. En yiiksek deger ise %50
keciboynuzu tozu ve palm yagi i¢eren 2 numarali 6rnekte ol¢tilmiistiir.
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Sekil 3: Siiriilebilir ¢ikolata drneklerinin sertlik ve konsistens degerlerindeki degisim

Sekil 4’te goriildiigii gibi keg¢iboynuzu tozu iceren drneklerde en diisiik kohesivlik degeri %50
keciboynuzu tozu ve zeytinyagi igeren 12 numarali 6rnekte Olglilmiistiir. Yag disinda ayni
iceriklere sahip olan 6rneklerde en diisiik kohesivlik degeri zeytinyagi iceren drneklerde ve en
yiiksek kohesivlik degeri ise palm yagi i¢eren 6rneklerde bulunmustur. Vizkozite indeksi degerleri
incelendiginde, genel olarak yag disinda ayni bilesenlere sahip olan ¢ikolata Orneklerinde
viskosite indeksi degeri palm yagi iceren orneklerde yiiksek, zeytinyagi i¢eren 6rneklerde ise
diisiik bulunmustur. %100 kegiboynuzu tozu igeren tiim 6rneklerde (seker icermeyen) viskosite
degerleri daha diisiik oranda keg¢iboynuzu tozu igeren orneklere gore daha disiiktiir. Kontrol
ornegine en yakin viskosite indeksi 6 numarali 6rnekte belirlenmistir (Sekil 4).

350 750
300 650
250 550
200 450
150 W kohesiviiklg) 350 m viskosite indeksi(g.s)
100 250
w -k
0 50 I
12 3456 7 8 9101112 123 456 7 8 9101112

Sekil 4: Siiriilebilir ¢ikolata 6rneklerinin kohesivlik ve viskozite indeksi degerlerindeki degisim

SONUC

Genel olarak, yag disinda ayni bilesikleri iceren c¢ikolata formiilasyonlarinda, siiriilebilirlik
kuvveti, kohesivlik, konsistens, sertlik ve viskosite indeksi degerleri zeytinyagi iceren drneklerde
artis, palm yagi iceren 6rneklerde ise diisiis gostermistir. Tekstiirel 6zellikler dikkate alindiginda,
%350 keciboynuzu tozu ve tereyaginin siiriilebilir ¢ikolata iiretiminde kullanilabilecegi sonucuna
vartlmistir. Ayrica saglik agisindan degerlendirildiginde giinliik diyette dnemli bir yer edinmis
olan ¢ikolataya keciboynuzu tozu, zeytinyagi ve tereyagi gibi saglikl iirtinler katilarak ¢ikolata
daha fonksiyonel ve saglikli bir iiriin haline getirilmistir.
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Abstract

The aim of this study is to investigate the decolorization of Acid Yellow 17 (AY 17) dyestuff by
ozonation in a batch bubbling column reactor. The research focuses on studying the effect of ozone
gas concentration on the ozonation process. A synthetically prepared aqueous solution containing
Acid Yellow 17 was treated with ozone gas through a bottom diffuser in a batch-operated bubble
column reactor. The height of the circular glass reactor is 16 cm, and the internal diameter is 6.5
cm. Ozone gas at the desired concentration was produced using an ozone generator with the
capacity adjusted using dry air. In experimental studies, the concentration of the prepared AY 17
solution was determined to be 200 mg/L, with a natural pH value of 5.70, ambient temperature,
and an ozone gas flow rate of 200 L/h. In the study examining the effect of gas ozone
concentration, AY 17 removal efficiencies were determined for ozone gas concentrations of 5.5,
11, and 16.5 g/m®. The total reaction time was determined as 45 minutes in the experimental
studies. The initial concentration of 200 mg/L AY 17 decreased to 39, 22, and 3.9 mg/L AY 17 at
the end of the reaction time for ozone gas concentrations of 5.5, 11, and 16 g/m?, respectively.
Removal efficiencies for 5.5, 11, and 16 g/m® ozone gas concentrations were 80.5, 89, and 98%,
respectively. For 16 g/m® ozone gas concentration, removal efficiency above 80% was obtained
even at the end of the 15-minute reaction. Increasing the ozone gas concentration enhances the
removal efficiency of AY 17. High removal efficiency is achieved because the increased ozone
gas concentration raises the amount of oxidant per unit pollutant. Moreover, at the same bubble
diameter, the increased gas concentration is the driving force that is effective in mass transfer,
thereby increasing mass transfer and reaction rate. This will shorten the reaction time. It has been
concluded that the ozone gas concentration in the ozonation process needs to be increased to treat
wastewater containing high levels of dyes effectively.

Keywords: Dyestuff Removal, Acid Yellow 17, Ozonation, Decolorization

INTRODUCTION

One of the most critical issues threatening humanity today is water pollution. In parallel to the
rapidly increasing population, industrialization threatens water resources with large amounts of
wastewater released. Disposal of wastewater to receiving environments without treatment
destroys limited water resources, destroys living organisms in aquatic environments, and threatens
all living things, including humans. Wastewaters containing dyes are essential sources of pollution
that threaten water resources. Dyestuffs are widely used in the textile, food, plastic, cosmetics,
and paper industries (Khan et al., 2018; Munagapati et al., 2021). When wastewater containing
dyestuffs is discharged into receiving environments, gas solubility in the water body decreases
(especially 02), photosynthesis is inhibited, aesthetic negativities and toxic effects for living
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organisms in these environments occur. Dyestuffs and intermediate products resulting from their
breakdown have toxic, carcinogenic, and mutagenic effects on living organisms (Corona-Bautista
etal., 2021; Moneer et al., 2022). Acid Yellow 17 is a mono-azo dye, highly soluble in water, and
has a wide range of applications. Acid Yellow 17 is used in the textile, leather, and paper
industries. It is also used as an additive in household products such as shampoo, shower gel, liquid
soap, cleaners, detergents, and alcohol-based perfumes (Gao et al., 2010; Lackey et al., 2006).
Physical, chemical, and biological methods have been researched to treat wastewater containing
dyes. These include activated sludge systems (aerobic and anaerobic processes), oxidation
processes (ozone, Fenton, electro-oxidation, photocatalytic oxidation, etc.), chemical
precipitation, coagulation/flocculation, adsorption, and membrane filtration (Huda et al., 2019;
Tanveer et al., 2022; Tripathi et al., 2023). Although there are many studies in the literature for
wastewater containing dyestuffs, it is seen that the study for Acid Yellow 17 dyestuff is relatively
limited. It has been reported that non-living aerobic granular sludge can be a low-cost application
as a biosorbent for removing aqueous solutions containing Acid Yellow 17 (Gao et al., 2010). A
study investigated the adsorption of acid yellow 17 dye by activated carbon/a-Fe,Os
nanocomposite. Adsorption experiments showed good agreement with Langmuir, and at higher
dye concentrations (40-100 mg/L), agreement with Freundlich and Tempkin isotherms was
expressed. Kinetic data showed that the dye removal fits the pseudo-second-order kinetic model,
and AC/a-Fe>O3 nanocomposite material was reported to be a promising magnetic adsorbent for
the removal of acid dyes (Ranjithkumar et al., 2014). A study investigating the Fenton process for
Acid Yellow 17 removal reported that 89% AC 17 removal was obtained under optimum
conditions. Kinetic studies reported that AC 17 removal by the Fenton process complies with
pseudo-first-order kinetics, which is suitable for AC 17 removal (Khan et al., 2018). In a study
investigating the removal efficiency of the electrocoagulation process using different electrode
shapes for the removal of AC 17 dyestuff, 98% removal efficiency was obtained under optimum
conditions (Moneer et al., 2022).

Advanced oxidation processes are based on removing pollutants by highly oxidizing radicals such
as OH* radicals. Processes based on hydroxyl radicals such as ozone-based advanced oxidation,
Fenton, electrooxidation, and ultrasound have been widely used in wastewater treatment. Ozone
is a highly oxidative gas frequently used in water and wastewater treatment, so it must be used
where it is produced. Oxidation occurs through direct ozone and indirect hydroxyl radicals in the
ozonation process. The ozonation process is preferred as an alternative for textile wastewater
treatment due to its high selectivity, less sludge formation, and adaptability over a wide pH range
(Joseph et al., 2021; Tripathi et al., 2023).

This study investigated the color removal of Acid Yellow 17 dyestuff by ozonation process in a
batch bubbling column. The effect of gas ozone concentration on Acid yellow 17 removals by
ozonation process was investigated.

MATERIALS AND METHODS

Chemicals and Analysis

The Acid Yello 17 used in the experiments was commercially available. The CAS registry number
for Acid Yellow 17 is 6359-98-4, and its chemical structure is provided in Figure 1.
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Figure 1. Acid Yellow 17 chemical structure

Acid Yellow 17 was determined using a UV-VIS spectrophotometer (SpectroFlex 6600, WTW)
at a wavelength of A= 403 nm. The studies were conducted at the natural pH value of the dye
solution, which was 5.70, and at room temperature. The color removal was calculated using
Equation 1.

% Removal = COC—_OCt (1)

Co represents the initial concentration of AY 17, and C; represents the remaining concentration of
AY 17 attime t.

Experimental Procedure

Ozonation was performed by introducing ozone gas from the bottom through a diffuser into a
glass reactor containing a 500 ml solution prepared from solid Acid Yellow 17. The reactor had
an inner diameter of 6.5 cm and a height of 16.0 cm. The required ozone gas for the experimental
setup was obtained by passing air from a compressor (Dalgakiran, DKC-150) through a humidity
and dust filter and then through an ozone generator (Anseros, COM AD-08). The ozone gas flow
rate was regulated using an analog flowmeter on the ozone generator. Deneysel ¢alismalarda gaz
debisi 200 L/h sabit tutulmustur. Ozon gaz konsantrasyonu ozon jenaratoriiniin yiizde ¢alisma
kapasitesi degistirilerek ayarlanmistir. The ozone concentration in the gas phase was measured
using an ozone gas analyzer (Anseros, GM-6000-OEM) integrated into the system.

FINDINGS AND DISCUSSION

Findings

In order to investigate the effect of gaseous 0zone concentration on the removal of Acid Yellow
17 dyestuff from aqueous solutions by ozonation process, a batch bubbling column was used in
this study. A 500 ml solution with an initial Acid Yellow 17 concentration of 200 mg/L was added
to the reactor, and 200 L/h ozone gas for the ozonation process was introduced into the system
through a diffuser under the reactor. The experiments were operated at room temperature and 45
minutes reaction time. The ozone gas flow rate was adjusted using an analog flowmeter on the
ozone generator in the experimental studies. The experiments conducted with varying ozone gas
concentrations and AY 17 concentrations were measured in samples taken over time. The change
in AY 17 concentrations over time and the removal efficiencies for different ozone gas
concentrations are given in Figure 2.
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Figure 2. (a) AY 17 concentrations change (b) removal efficiencies for different gas ozone
concentrations

As seen in Figure 2, increasing ozone gas concentration increases the removal efficiency. For 5.5,
11, and 16 g/m® gas concentrations, 80.5, 89 and 98% removal efficiencies were obtained
respectively at the end of 45 minutes reaction time. Increasing ozone gas concentration increases
the removal efficiency as it increases the amount of oxidant per unit pollutant. In addition,
increasing ozone concentration in the gas bubble increases the driving force for mass transfer, and
as a result, the dye oxidation rate increases (Turhan et al., 2012). Ozone gas concentration reached
80% removal efficiency in a short reaction time of 15 minutes for 16.5 g/m?®.

Discussion

This study investigated the decolorization of Acid Yellow 17 by ozonation process in a batch
bubbling column reactor. The effect of ozone gas concentration on decolorization by ozonation
process was investigated. Concentrations of 5.5, 11 and 16.5 g/m® were studied to investigate the
effects on color removal. The experimental conditions were determined for 45 minutes reaction
time with ozone gas flow rate of 200 L/h, natural pH of the solution 5.7, ambient temperature and
initial AY 17 concentration of 200 mg/L. The color removal of Acid Yellow 17 was 80.5, 89 and
98% for 5.5, 11 and 16.5 g/m® gas concentration, respectively, after a reaction time of 45 minutes.
Increasing ozone gas concentration increases the removal efficiency as it increases the amount of
oxidant per unit pollutant. In addition, increasing ozone concentration in the gas bubble increases
the driving force for mass transfer and as a result, the dye oxidation rate also increases.

CONCLUSION

The results show that the ozonation process is very effective in decolorizing Acid Yellow 17. It is
seen that the ozonation process is suitable for obtaining high decolorization efficiency in short
reaction times in the decolorization of Acid Yellow 17, which is widely used in the textile industry.
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Abstract

Increases in world life and the consequent increase in the level of food needs in the economy have
led to serious attention in the agricultural sector in recent years. In this process, high amounts of
chemicals are used in agricultural cultivation, harvesting, protection from weeds, insects and pests,
and activities. This situation is both harmful and causes questioning of reliability and
environmental pollution. Many analysis methods have been developed to control these harmful
chemicals, but high cost, long-term analysis and publication problems have led biosensor
applications to be directed to this field. It is envisaged that biosensor applications will be a growth
analysis method in the agricultural sector with the ability to use large amounts of biological
materials, fast measurement efficiency with low resolution, being suitable for mobility and
measurement reliability.

Keywords: Biosensors, agriculture, analysis applications, agricultural biological material

INTRODUCTION

Living systems live in harmony with their environment and can quickly perceive changes in their
environment. Many living things can establish this communication with their environment through
their physical and chemical sensors. Some insects can sense vibrations and humidity through the
thin hairs on their bodies, bees can find their own hives within dozens of hives as a result of the
development of their odor sensors, eels can easily detect a few drops of blood mixed with water,
and wolves can hunt their prey from hundreds of meters away with their olfactory methods that
are approximately one hundred thousand times better than humans. can follow. These perception
features of living things inspire scientists in the development of new analysis methods. Combining
specific biological materials that are effective in creating these perceptions with technology
enables the development of analyte -specific biosensor analysis methods.

Biosensors consist of biological systems and transmitter systems that transform the information
coming from these systems into an analytically useful signal. It generates a signal depending on
the concentration of a specific analyte or group of analytes. Biological component of biosensors;
They are divided into two important groups: biomaterials with catalytic properties and those
without catalytic properties. While the catalytic group includes enzymes, microorganisms and
tissues, the non-catalytic group consists of antibodies, receptors and nucleic acids. The transmitter
part of biosensors required for analyte determination may consist of groups with electrochemical
(amperometric, potentiometric and conductometric), optical, thermometric, piezolelectric or
magnetic properties. The function of a biosensor depends on the biochemical specificity of the
biologically active material.

Today, increasing food needs, irregular settlement, rapidly increasing population, and excessive
use of chemicals in agricultural areas lead to uncontrolled environmental and water pollution. At
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the same time, it is necessary to ensure the controllability of these unwanted contaminations and
pollutants in the developing biotechnology, chemistry, food, agriculture, environment and health
industries. Therefore, in these industries, the periodic analyzes applied for quality control and
sustainability controls are time-consuming, require experienced and competent personnel, and are
performed with quite expensive traditional methods, requiring new analysis methods. Examples
of these traditional techniques include chromatography, spectrophotometry, electrophoresis,
titration, based on the food industry. As a result, it takes a long time to determine the
concentrations of the many components in its composition. Therefore, fast, sensitive, reliable,
small, easily portable and low-cost techniques are needed in these industries. Here biosensor
technology; It offers an important alternative to traditional analytical methods by performing
analyte- specific analyzes with biological materials with low cost and high sensitivity in a short
time with small (mobile when necessary) devices. Biosensors It is suitable for real -time analysis
and is particularly useful in industry, e.g. It is important for rapid measurement in process
monitoring and control. In addition, biosensors It finds application in many areas such as the
pharmaceutical industry, medical diagnostics, food and drug testing and environmental analysis
(Karube and Nakanishi et al., 1994).

In parallel with the developments in microsensor technologies and biotechnology, research and
development studies on biosensors are increasing rapidly. One of the most important advantages
of using biological material in sensors is the increased selectivity towards certain compounds.
Another advantage is; It directly recognizes the molecule of biological interest (Karube and
Nakanishi, 1994). In many traditional methods, biomolecule Pretreatments are required for
detection, but most of the time, biosensors do not require pretreatments. Traditional methods have
high sensitivity, but their miniaturization is difficult. Electronic or electrochemical detection is
more advantageous than other methods in these aspects (Balasubramanian and Burghard, 2006).

Biosensors vary according to the biological materials they use. Amperometric enzyme biosensors
generally show high selectivity towards substrate molecules of biological origin, thanks to the
biological function of the enzyme. Therefore, this feature of enzymes provides an advantage in
creating enzyme sensors. Typically, the kinetics of the enzyme reaction is monitored as the rate
of product formation or reactant depletion. If the product or reactant If it is electroactive, the
reaction can be monitored directly by amperometry. Thus, these types of electrochemical reactions
are amperometric. biosensors can be used in creation.

Immobilized microbial cells are used in bioreactors, hydrogen production, synthesis of many
useful compounds such as amino acids, organic acids, antibiotics, steroids, exopolysaccharides,
and in industrial and scientific studies related to the environment (Cassidy et al., 1996; Amin et
al., 2007; Deo et al., 2004). At the same time, microbial cells are used as biocomponents. Its
applications in the preparation of biosensors are quite common (Reshetilov et al., 2001). Microbial
biosensors are suitable for online control of biochemical processes and have been the subject of
study for many researchers (Karube and Nakanishi, 1994).

When we look at DNA biosensors, Deoxyribonucleic acid (DNA) is an important molecule in
determining hereditary characteristics and carrying the information required for replication. Due
to its chemical and biophysical properties, DNA has become an important subject in the analysis
required for the discovery of the genetic code and genome sequence (Diculescu et al., 2005). It
has an important position in the analysis of genetically modified plants, which have gained an
important place today.

Tissue-based biosensors appear in various studies as a biosensor method that uses tissue sections
instead of isolated enzymes. These systems have advantages such as the enzyme being more
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stable, having high enzyme activity, being cheap, easy to prepare, and not needing a cofactor of
the enzyme. Signals are obtained by monitoring hydrogen peroxide or oxygen, especially in
bioelectrodes prepared using plant tissues.

H>O> with coconut tissue (Kozan et al., 2007), diamine with pea tissue (Mei et al., 2007), ethanol
with mushroom tissue (Huang and Wu, 2006), flavonol with apple tissue (Cummings et al., 1998),
paracetamol with avocado tissue (Filho et al., 2001), phenol determination with Jerusalem
artichoke tissue (Odaci et al., 2004), glycolic with spinach tissue. acid (Zhu et al., 2004 ) and
glutathione with cucumber tissue (Sezginturk and Dinckaya, 2004) was determined successfully.
Biosensors, like many sensors, consist of receptor and transducer structures. If the receptor has a
biomolecular structure, it is called a bioreceptor. It is imperative to use an effective fixation
technique to attach bioreceptor materials to transducers. bioreceptors They are biomolecules that
can detect analytes. Converters are the bioreceptors. They are structures that convert the chemical
or physical signal produced when detecting the analyte into an electrical signal. Thanks to
biosensors, analyzes that normally require long analyzes can be performed in a shorter time.
Repeatability and reproducibility are important in evaluating biosensors when large variability in
biological samples and biosensing materials is expected. Since biosensing materials are organic
materials that deteriorate over time by being affected by heat, moisture, pH and other factors,
lifespan is a very important factor in biosensors. The response signal of a biosensor to standard
sample changes can be expressed in months, days or hours, depending on the biosensing materials
used.

In biocenes can be listed as follows.

. Sensitivity: means that the device responds exactly to the change in the analyte.

. Selectivity: indicates the specificity of the device only for the analyte. The device does not
show interest in other reagents and does not give erroneous results.

. Measuring range: analyte that the device can measure is the range of concentration.

. Measurement time: the time during which the device performs the analyte measurement.
. Consistency: the standard deviation of measurement results must be low.

. Measurement limit: the lowest analyte that the device can measure represents its
concentration.

. Lifespan: It can be expressed as the service period of the device without any loss of

performance that would affect the results.

BIOSENSOR APPLICATIONS IN AGRICULTURE

Biosensor technologies have been developed and applied to agriculture, food and environmental
fields. The increase in the number of pollutants in soil, water resources and food poses a potential
danger to human health due to the large use of chemicals. As a result of this danger, stricter laws
are being introduced around the world to monitor and control the release of pollutants. It has also
increased the demand for ready-made foods, which contain fewer preservatives and additives,
have higher nutritional value, and are cooked frozen foods that do not contain pathogenic
microorganisms. For this reason, there has been an extraordinary growth in the field of biosensor
development in recent years, especially with applications emerging in agriculture, medical
analysis, food and environmental monitoring and multidisciplinary fields. The increasing number
of analytes that need to be monitored and other analytes that require control, as well as the need
for high sensitivity, speed and accuracy of analyte measurements, have aroused great interest in
developing biosensors as diagnostic tools.

Today, the increase in awareness of organic agriculture, animal husbandry and nature protection
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and the investments made in this field are aimed at reducing or even ending the use of pesticides
and other pollutants, especially in agriculture. Since agriculture creates an important commercial
value, the need for fast and reliable analysis methods in the control of agricultural products using
pesticides increases. In this context, biosensor applications show developments specific to this
field.

In agriculture, biosensors are often applied to measure pesticides, fertilizers, bad odors and animal
diseases. Pesticides are a group of thousands of organic compounds used in today's agriculture.
Due to their widespread use and inappropriate applications, pesticides are one of the major
chemical hazards in agriculture. There are 64 pesticides used in large quantities and considered to
be contaminated with food products and groundwater (Wong, 2000; Kindschy and. Alocilja, 2004;
Fielding et al., 1992). Pesticides are the most important pollutants due to their high use in
agriculture. However, current analytical methods for the determination of organophosphate
pesticides and N-methyl carbamates are complex or unavailable for some compounds.
chromatography (HPLC) is a suitable method for the determination of these compounds because
the pesticide maintains its stability. However, to set sufficient sensitivity for the method, several
pretreatment steps are required, which takes time and cost. Due to these limitations in traditional
methodologies, the development of biosensors for direct and indirect pesticide detection is of
particular importance.

biosensors for agrochemicals (Wong, 2000) have been evaluated in field analysis of contaminants
in crops and soil, rapid disease detection in crops and livestock, and monitoring of animal fertility
(Velasco-Garcia, and Mottram, 2003). Biosensors with enzymes, antibodies and cell-based
amperometric, potentiometric, absorption and radiation labeled optical conversion methods have
been developed for the detection of pesticides, weed control drugs and fungicides used in
agriculture. Pesticide and antibiotic residues in agricultural samples have been intensively
examined and electrochemical and enzymatic It has been implemented using biosensors
(Trojanowicz,.and Hitchman, 1996), surface acoustic waveguide (SAW) biosensors (Tom-Moy et
al.,, 1995), surface plasmon resonance (SPR) biosensors (Dumont et al., 2006) and
bioluminescence biosensors (Kim and Gu, 2003).

In environmental monitoring, biosensors have been used to detect pesticide residues, antibiotic
residues, toxins and microbes in air, water and soil samples and to measure biochemical oxygen
demand (BOD). Biosensors were evaluated for environmental monitoring by Dennison and Turner
(Dennison and Turner, 2003) while Wang and colleagues examined DNA electrochemical
biosensors for environmental monitoring (Wang et al., 1997). Electrochemical enzymatic
detection of pesticides in soil and surface water biosensors have been studied by researchers
(Fielding et al., 1992; Wong, 2000; Karube, and Nomura, 2000; Suri et al., 2002). In another
review article, Rodriguez-Mozaz and colleagues pointed out various biosensors for environmental
applications and mentioned their future trends (Rodriguez-Mozaz et al., 2004). Another biosensor
technique used in agricultural practice is "Electronic Nose " sensors. These sensors, generally
designed for mobile use, are a technique used in the detection, identification and classification of
volatile compounds and odors.

CONCLUSION

The diagnostic market is rapidly increasing and expanding its multidisciplinary nature.
Establishing appropriate technologies to apply biosensors to applied agriculture and horticulture
Is expected to make a significant impact on quality improvement and cost reduction in this field.
Biosensors in the medical diagnostic market has been quite successful. However, their potential
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success in the food, agriculture, veterinary diagnostics and environmental markets is still being
explored. Biosensor systems, which are relatively small, portable instruments, have an in-situ
application and are inexpensive in agricultural/food analysis. Much research is being done at
diagnostic companies and research institutions in the development of biosensor technologies for
the agricultural diagnostic sector. However, bringing the technology to market depends on
overcoming some challenges. Specific biosensor technology of the diagnostic industry based on
traditional diagnostic methods It needs to develop its methods and invest in this field. It is thought
that promising biosensor applications in agriculture will be useful in ensuring healthy product
production and environmental protection.

As a result, the importance of organicity in the agricultural sector, efforts to eliminate the use of
pesticides and other agricultural chemicals, and the need for safe food require regular control of
food. These control studies need to be carried out quickly and at low cost with reliable analysis
methods. Biosensor applications are an area that stands out with its low cost, reliability and fast
measurement methods and is open to development. In the coming years, mobile biosensor devices
will become indispensable in the agricultural sector by eliminating the need for laboratories.
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Ozet

Amac: Kistik ekinokokkoz, kopeklerin ve diger etoburlarin ince bagirsaklarinda bulunan
Echinococcus granulosus larvalarinin neden oldugu birgok memeli tiiriiniin zoonotik paraziter bir
enfeksiyonudur. Kistik ekinokokkoz genellikle karacigeri ve daha az siklikla akcigeri, dalags,
bobregi, kemikleri ve beyni etkiler. Ciftlik hayvanlarinda kistik ekinokokkoz, et ve siit liretiminde
kayiplara, yapagi degerlerinin etkilenmesine ve yenilebilir karaciger kaybi nedeniyle 6nemli
ekonomik sorunlara yol actig1 bildirilmektedir. Ultrasonografinin gelismesiyle birlikte bir¢ok
organ ve doku taranarak hastaliklar ve patolojiler yoniinden incelenebilmektedir. Canl
hayvanlarda karaciger kistlerinin rutin tanisi i¢in giivenilir bir yontem yoktur. Bazi arastirmacilar
kistik ekinokokkoz tanisi i¢in ultrasonografinin kullanilmasinin yararli oldugunu bildirmislerdir.
Bu olgu sunumunun amaci, kronik zayiflama ve kilo alamama sikayetine sahip bir koyundaki
multiple ekinok kistlerinin ultrasonografik olarak ortaya konulmasidir. Materyal ve Yontem:
Balikesir Universitesi Veteriner Fakiiltesi Hayvan Hastanesi I¢ Hastaliklar1 Klinigine dogum
sonrast kilo alamama ve kronik zayiflik sikayetiyle 6 yasinda disi Kivircik-Merinos melezi bir
koyun getirildi. Bulgular: Rutin klinik muayenede herhangi bir anormallige rastlanmadi. Fiziksel
muayene bulgular1 da fizyolojik simirlar icerisindeydi. Bu nedenle abdominal ultrasonografik
inceleme yapilmaya karar verildi. Ultrasonografik inceleme mikrokonveks prob kullanilarak 5
MHz frekansta gerceklestirildi. Abdominal ultrasonografik muayene sirasinda karacigerde ¢ok
sayida ekinokok kisti goriiniimii elde edildi. Sonug: Koyunlarda kistik karaciger
ekinokokkozunun kilo alamama ve kronik zayiflamaya neden olabilecegi belirlendi. Ayrica
bulgular hidatik kistlerin karacigerde ultrasonla kolayca fark edilebilecek bazi degisikliklere
neden oldugunu ve bu nedenle de hidatik kistlerin tanisinda ultrasonografinin faydali oldugunu
gosterdi.

Anahtar kelimeler: Koyun, kist hidatik, ultrasonografi, karaciger

GIRIS

Kistik ekinokokkoz (CE), kopeklerin ve diger etoburlarin ince bagirsaklarinda bulunan
Echinococcus granulosus larvalarinin neden oldugu birgok memeli tiiriiniin zoonotik paraziter bir
enfeksiyonudur (Kassai, 1999). Koyun, sigir ve develer ara konakgi olarak kabul edilir (Altintas,
1998; Umur, 2003). E. granulosus'un karaciger ve akciger kistleri diinya ¢apinda paraziter bir
hastaliktir (Safioles ve ark., 2007) ve koyunlarin kopek yardimiyla otlatildig: iilkelerde endemik
olarak da gozlenebilmektedir (Khuroo, 2002). Hastalik ayn1 zamanda daha genis bir halk saglig:
onemine de sahiptir. Insanlar tesadiifi ara konaklardir (Derbel ve ark., 2012). Koyun ve kegiler,
yaygin evde kesim uygulamalari, hastalikli sakatatlarin son konak¢iya (képek; Macpherson ve
ark., 1989) verilmesi ve kiigiikbas hayvanlarda bulunan fertil kistlerin yiiksek yiizdesi nedeniyle
insan hidatiozisinin en 6dnemli rezervuari gibi goriinmektedir. Ara konake¢1 olarak koyunlar, parazit
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yumurtalarinin yenmesi ile enfekte olur ve portal sistem yoluyla karacigere ulasan yumurtalar
hidatik kistleri olusturur (Khuroo ve ark., 1991). Hastalik genellikle karacigeri (%50-70) ve daha
az siklikla akcigeri, dalagi, bobregi, kemikleri ve beyni etkiler (Derbel ve ark., 2012).

Kistik karaciger hastaliginin, et ve siit tretimindeki kayiplar, yapagi degerlerinin etkilenmesi
(Lahmar ve ark., 2007; Torgerson ve ark., 2001; Torgerson, 2003) ve yenilebilir karaciger kayb1
nedeniyle 6nemli ekonomik sorunlara da neden oldugu belirtilmektedir (Paksoy ve ark., 2003).
Bu olgu sunumunun amaci, kronik zayiflama ve kilo alamama sikayetine sahip bir koyundaki
multiple ekinok kistlerinin ultrasonografik olarak ortaya konulmasidir.

OLGU SUNUMU

Balikesir Universitesi Veteriner Fakiiltesi Hayvan Hastanesi I¢ Hastaliklar1 Klinigine dogum
sonrasi kilo alamama ve kronik zayiflik sikayetiyle 6 yasinda disi Kivircik-Merinos melezi bir
koyun getirildi. Rutin klinik muayenede herhangi bir anormallige rastlanmadi. Fiziksel muayene
bulgular1 da fizyolojik sinirlar igerisindeydi. Ruminal aktivite ve hareketlilik normaldi. Bu
nedenle abdominal ultrasonografik inceleme yapilmaya karar verildi. Ultrasonografik inceleme
(DP-20, Mindray, Cin Halk Cumhuriyeti) mikrokonveks prob kullanilarak 5 MHz frekansta
gercgeklestirildi. Abdominal ultrasonografik muayene sirasinda karacigerde ¢ok sayida ekinokok
Kisti goriintimii elde edildi (Sekil 1). Koyunlarda ekinokok kistlerinin tedavisi ekonomik olmadigi
icin koyuna kesim onerildi.

Sekil 1. Koyun karacigerinde ¢ok sayida ekinok kistinin goriiniimii

TARTISMA

Echinococcus granosus'un neden oldugu kistik ekinokokkozis, Akdeniz havzasi, Dogu Avrupa,
Orta Asya Cumbhuriyetleri, Cin, Kuzey Afrika ve Gliney Amerika'daki tarima dayali iilkelerde en
yaygin antropozoonozlardan biridir (Eckert ve ark., 2001; El-Shehabi ve ark., 1999; Ito ve ark.,
2003; Lahmar ve ark., 2007; Thompson ve Lymbery, 1990). insanlarda ve hayvanlarda gériilen
ekinokokkozis diinyanin bir¢ok yerinde ekonomik ve halk sagligi sorunudur (Budke ve ark., 2006;
Moro ve Schantz, 2006). Kistik ekinokokkozis tilkemizin de hem hayvanlarda hem de insanlarda
goriilen endemik bir sorunudur. Yapilan arastirmalarda Tiirkiye'de yayginligin genel olarak
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yiiksek oldugu belirlenmistir. Tiirkiyenin farkli illerinde gerceklestirilen genel kist hidatik vaka
prevalanasinin %3,5-63,85 arasinda degistigi tespit edilmistir (Esatgil ve Tiizer, 2007; Gicik ve
ark., 2004; Oguz ve Deger, 2013; Umur, 2003; Yildiz ve Gurcan, 2003). Umur (2003) Burdur’da
kesim sonrasi yaptiklari bir calismada enfekte hayvanlarda hidatik kistlerin %81 inin karacigerde
yerlesim gosterdigini belirlemistir. Karaciger ekinokokkozunun yayginliginin degerlendirildigi
calismalarda ise Van’da %73,3 (Oguz ve Deger, 2013), Karsta %73,82 (Gicik ve ark., 2004) ve
Kirikkale’de %43,5 (Yildiz ve Gurcan 2003) oldugu tespit edilmistir. Konya’da yapilan giincel
bir ¢alismada ise 41.002 koyunun sadece karacigeri kist hidatik yoniinden incelenmis ve 810
koyunda (%1.97) karaciger ekinokok kistleri tespit edilmistir (Uslu ve ark., 2021). Karaciger
ekinonokokkozunda klinik olarak depresyon, istahsizlik, agirlik kaybi, zayif kondiyon ishal ve
kabizlik gibi bulgular bildirilmis olup viicut sicakligi, solunum ve kalp frekansinda 6nemli bir
degisimin olmadig1 belirtilmektedir (Hussein ve Elrashidy 2014). Sunulan bu vaka raporunda da
benzer sekilde fizyolojik bulgular normal iken agirlik kaybi, zayif kondisyon gibi klinik bulgular
gbzlenmistir.

Ultrasonografinin gelismesiyle birlikte bir¢ok organ ve doku taranarak hastaliklar ve patolojiler
yoniinden incelenebilmektedir. Canli hayvanlarda karaciger kistlerinin rutin tanisi i¢in giivenilir
bir yontem yoktur, ancak nadir durumlarda kistler tek bagina ultrasonografiyle veya serum antikor
tespiti ile tespit edilmistir (Eckert ve ark., 2001). Onceki ¢alismalarda kistik ekinokokkoz tanisi
icin ultrasonografinin kullanilmasini 6nerilmistir (Hussein ve Elrashidy, 2014; Lahmar ve ark.,
2007; Maxson ve ark., 1996; Sage ve ark., 1998). Sunulan bu olgu sunumunda karacigerin
ultrasonografik muayenesinde elips veya yuvarlak sekilli, farkli boyutta, anekoik hidatik kistler
tespit edildi. Kistlerin sinirlar1 ¢ogunlukla iyi tanimlanmisti. Kistlerin i¢ kismi ekojenik partikiil
materyaller icermekteydi.

SONUC

Koyunlarda kistik karaciger ekinokokkozunun kilo alamama ve kronik zayiflamaya neden
olabilecegi belirlendi. Ayrica bulgular hidatik kistlerin karacigerde ultrasonla kolayca fark
edilebilecek bazi degisikliklere neden oldugunu ve bu nedenle de hidatik kistlerin tanisinda
ultrasonografinin faydali oldugunu gosterdi.
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Abstract

Salmo ohridanus (Steindachner1892), also known by the local name as the “Ohrid belvica” is a
species of freshwater salmonid fish, endemic to Ohrid Lake (Macedonia). The main goal of this
research was to determine the qualitative parameters of the Salmo ohridanus and the ecological
habitat. The qualitative parameters of the Salmo ohridanus were established by determining the
chemical composition and energy value of fish meat as well as the microbiological analysis for
the presence of the total number of microorganisms, Salmonella sp., and Listeria monocytogenes.
Additional analyses were made, which include the microbiological analysis of water from Ohrid
Lake for the presence of thermotolerant coliform bacteria and Enterococcus faecalis. The analyses
were performed using several methods, namely: 1. Methods for analyzing the chemical
composition of fish meat (determination of moisture content - ISO 712:2009; determination of
total nitrogen according to the Kjeldahl spectrophotometric method - HACH DR 400 procedure
Method 2410; determination of total fat by gravimetric method (Soxhlet extraction) - AOAC
method 2003.6; determination of ash with an oven at 700°C - 1SO 3593:1981); 2. Methods for
microbiological analysis of fish meat (horizontal method for detection and enumeration of Listeria
monocytogenes - 1SO 11290 - 1:2008; horizontal method for detection and enumeration of
Salmonella sp. - ISO 6579 - 2008; horizontal method for counting microorganisms - 1SO
4833:2003); 3. Methods for microbiological analysis of water (detection and counting of coliform
bacteria and Escherichia coli - ISO 9308 -1:2000; detection and enumeration of intestinal
enterococci and Streptococcus faecalis - ISO 7899 - 2:2000). The chemical parameters of open
water fish are strongly influenced by the conditions in the aquatic environment that determine the
availability of nutrients. In addition to genetic factors, water quality, pH, temperature, season,
oxygen content, motor activities, fish age, type of food, diet, etc. have a certain influence on the
chemical composition of fish meat. The following results were obtained by analyzing the chemical
composition of the meat from Salmo ohridanus: water (72.225 £ 0.455), proteins (19.700 £ 0.101),
fats (4.185 + 0.211) and ash (0.955 + 0.061). The energy value of fish meat was calculated based
on the determined amount of fat and protein, and it amounts to 501.099 kJ/100g. Regarding the
microbiological analyses, after the appropriate incubation of 72 hours, the presence of Listeria
monocytogenes and Salmonella sp. has not been detected. With the help of membrane filtration,
tests were made on the water quality of Ohrid Lake, for the presence of intestinal enterococci and
Escherichia coli and they have not been detected, and the water (8 Cfu) belongs to the 1st class.
The absence of intestinal enterococci and Escherichia coli in the waters of Ohrid Lake is a positive
sign and indicates that the water can be safe for use and represents an excellent ecological habitat
for this endemic fish species that can only be found in Ohrid Lake.

Keywords: fish, Salmo ohridanus, Ohrid Lake, chemical composition, microbiological analysis
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INTRODUCTION

Salmo ohridanus (Steindachner1892), also known by the local name as the “Ohrid belvica” is a
species of freshwater salmonid fish, endemic to Ohrid Lake (Macedonia). This beautiful lake is
known for its crystal clear water, which creates ideal conditions for the survival of this fish species.
In its habitat, the Ohrid belvica needs the following conditions for growth and development:

- Water temperature - the Ohrid belvica adapts best to waters with a moderate temperature,
so the most suitable temperatures are between 10 - 18°C.

- Clean water - the Ohrid belvica requires clean water for optimal growth and development
conditions. Polluted water, which can be the result of urbanization, industry, and other
human activities, can threaten its habitat and survival.

- Food availability - the Ohrid belvica feeds on zooplankton and fauna at the bottom of
Ohrid Lake. It feeds on various species of aquatic organisms found in its environment,
such as insects, worms, small shrimps, etc. Zooplankton as well as other aquatic organisms
found at the bottom of the lake are part of its natural food. The availability of food in its
ecosystem is key to its maintenance.

- Breeding ground - an important aspect of the survival of the Ohrid belvica is the existence
of natural hatcheries and rocky beaches that facilitate its reproduction. This fish species
monitors the natural changes of Ohrid Lake during breeding and chooses suitable beaches
for spawning.

- Selective fishing - the protection of the Ohrid belvica requires the cessation of
disproportionate or illegal fishing of this fish species. Legal measures for the protection of
endemic species are essential for maintaining their populations (Stojanovska, 2008).

In general, the Ohrid belvica requires a clean and stable ecosystem in Ohrid Lake. The

environment in which the Ohrid belvica lives is particularly important for its survival and
maintenance. As an endemic fish species found only in Ohrid Lake, the Ohrid belvica is closely
related to its ecological habitat, and changes in this environment can have serious consequences
on its population and life cycle.
The Ohrid belvica is sensitive to water quality. Lake pollution or changes in water quality can
have negative consequences on the health and survival of this fish species. It is one of the
indicators of the “health status” of the lake ecosystem and can be used as an indicator of pollution
or changes in environmental conditions.

The scientific classification of Ohrid belvica is:

Kingdom: Animalia

Class: Actinopterygii

Order: Salmoniformes

Family: Salmonidae

Genus: Salmo

Species: Salmo ohridanus
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Fig. 1. Ohrid belvica (Salmo ohridanus Steindachner, 1892)
(source: Ukoski M., 2018)

MATERIALS AND METHODS
The main goal of the research in this paper was to determine the qualitative parameters of the
Ohrid belvica (Salmo ohridanus, Steindachner, 1892) and the ecological habitat. The qualitative
parameters were carried out on samples of Ohrid belvica from Ohrid Lake, by determining:
- the chemical composition of fish meat;
- the energy value of fish meat;
- microbiological analysis for the presence of the total number of microorganisms,
Salmonella sp. and Listeria monocytogenes.
In addition to the basic objective of the research, additional analyzes also result, which include
the determination of:
- physical and chemical properties of water from Ohrid Lake;
- microbiological analysis of water for the presence of the most likely number of
thermotolerant coliform bacteria and Enterococcus faecalis.
The previously mentioned analyses were performed using several methods, namely:
1. Methods for analyzing the chemical composition of fish meat:
- determination of moisture content - ISO 712:2009;
- determination of total nitrogen according to the Kjeldahl spectrophotometric method -
HACH DR 400 procedure Method 2410;
- determination of total fat by gravimetric method (Soxhlet extraction) - AOAC method
2003.6
- determination of ash with an oven at 700°C - ISO 3593:1981;
2. Methods for physical-chemical analysis of water:
- pH determination - ISO 1052:1994;
- determination of chlorides - ISO 9297:1989;
- determination of nitrates spectrophotometrically - HACH DR 400 procedure Method
8039;
- determination of iron spectrophotometrically - HACH DR 400 procedure Method 8365;
- determination of nitrites spectrophotometrically - HACH DR 400 procedure Method 8507;
- Turbidometric determination of turbidity - 1ISO 7027:1999;
- determination of ammonia spectrophotometrically - HACH DR 400 procedure Method
8038;
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- determination of chemical oxygen consumption - Merck Method Spectroquant
1.18752.0001;
- determination of total nitrogen - Merck Method Spectroquant 1.14537.0001.
3. Methods for microbiological analysis of fish meat:
- horizontal method for detection and enumeration of Listeria monocytogenes - ISO 11290
- 1:2008;
- horizontal method for detection and enumeration of Salmonella sp. - ISO 6579 - 2008;
- horizontal method for counting microorganisms - 1ISO 4833:2003.
4. Methods for microbiological analysis of water:
- detection and counting of coliform bacteria and Escherichia coli - 1ISO 9308 -1:2000;
- detection and enumeration of intestinal enterococci and Streptococcus faecalis - ISO 7899
- 2:2000.

FINDINGS AND DISCUSSION

The chemical parameters of open-water fish are strongly influenced by the conditions in the
aquatic environment that determine the availability of nutrients. In addition to genetic factors,
water quality, pH, temperature, season, oxygen content, motor activities, fish age, type of food,
diet, etc. have a certain influence on the chemical composition of fish meat.

The following results were obtained by analyzing the chemical composition of the meat from
Ohrid belvica:

Tab. 1. Chemical composition of the meat from Ohrid belvica

Chemical Results
parameters

X +SD min max | CV
Water 72.225+0.455 | 70.85 | 73.60 | 0.006
Proteins 19.700 £ 0.101 | 19.45 | 19.95 | 0.004
Fats 4.185+0.211 3.82 455 | 0.040
Ash 0.955+0.061 | 0.89 1.02 | 0.071

X - average value
SD - standard variation
CV - coefficient of variation

The energy value of fish meat is calculated based on the determined amount of fat and protein. By

multiplying the determined amount of protein (%) by the factor 17.16 and the amount of fat (%)

by the factor 38.96, as well as their addition, the energy value of fish meat (kJ/100g) is obtained

(Vitcenko et al. 1981):

Energy value (kJ/100g) = protein (%) x 17.16 + fat (%) x 38.96

According to this formula, the energy value of the meat from Ohrid belvica is 501.099 kJ/100g.

The total number of aerobic heterotrophs (saprophytes) is an indicator of water quality, from the

aspect of its organic pollution. The presence of these bacteria indicates that the water is rich in

organic substances, which decompose under the influence of bacteria.

The quantitative determination of all living aerobic bacteria in 1 ml of surface or wastewater is

carried out as in drinking water, taking care to make decimal dilutions in highly polluted waters.
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In the case of wastewater and surface water, parallel counting of mesophilic (at a temperature of
35 - 37°C, for 24 - 48 hours of incubation) and psychrophilic bacteria (at a temperature of 20 -
22°C, for 48 hours of incubation) is mandatory. The mutual ratio of mesophilic (M) bacteria,
which are potentially pathogenic, and psychrophilic (P) bacteria, seen as the M/P index, can be a
good indicator of the anthropogenic impact on water quality and eutrophication processes
(MANU, 2017; FAO, 2020).

Aquatic ecosystems are distinguished by the presence of organic and mineral substances, which
enter them naturally (eutrophication) or as a result of anthropogenic action (pollution, i.e.
saprobity).

Membrane filtration can be used for routine examination of surface waters, with which, if
extraordinary microbiological examinations are performed according to hygienic-epidemiological
indications, much better results are obtained. The amount of water examined by membrane
filtration is far greater than the amount of water seeded by collimetry.

Filters are seeded on nutrient agar substrate with lactose and incubated at 37°C for 24-48 hours.
The reading is done by counting the lactose-positive differentiated colonies, suspected and proved
to be Escherichia coli and other bacteria of the coli group.

Fish spoilage is mostly a bacteriological problem. The flesh and internal organs of fish are thought
to be sterile, while the mucus, gills, and intestines usually contain large numbers of bacteria.
Among the bacteria, the following are considered as the cause of spoilage in fish: enterobacteria,
Pseudomonas, Aeromonas, Moraxella, and from the pathogenic bacteria, Salmonella sp.,
Escherichia coli, Listeria sp., Staphylococcus aureus, etc. can be found.

Bacteria in meat come from the external environment, through the skin and gills, or from the
internal side, through the intestines, especially Clostridium sp.

Microbiological tests of fresh meat from Ohrid belvica were carried out to check the presence of
microorganisms.

The workplace and all necessary tools and equipment must be sterile. It is necessary to use clean
rooms, gloves, laboratory tools, etc. The sample is placed in a sterile container and prepared for
analysis. Small meat pieces were separated for testing. The most common methods involve
procedures where microbes are cultured on specific media and counted. The microbes that are
isolated are identified and security tests are performed such as tests for the presence of pathogens
(Salmonella, Listeria, E.coli) and measures to evaluate their number and activity.
Microbiological testing of fresh fish meat is performed as part of the food safety control system
and should be performed by licensed laboratories and professional personnel (Peterson, 2022).

Fig. 2, 3. Dissection and processing of the fish specimen for analysis
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Fig. 10, 11, 12, 13. Analysis of samples

Of the bacteria that should be detected according to the Rulebook on Microbiological Criteria for
Food Safety from the "Official Gazette of R. Macedonia”, fresh meat from the Ohrid belvica
species was tested for the presence of Listeria monocytogenes, Salmonella sp., Escherichia coli,
and Staphylococcus sp.

After the appropriate incubation of 72 hours, the presence of Listeria monocytogenes and
Salmonella sp. has not been detected. After a proper incubation of 48 hours, the pathogenic
bacteria Escherichia coli and Staphylococcus sp. have not been detected in the fresh meat of Ohrid
belvica.

With the help of membrane filtration, tests were made on the quality of the water from Ohrid
Lake, where this endemic fish species is found. Analyses were made for the presence of intestinal
enterococci and Escherichia coli, that are bacteria usually associated with feces and biological
water pollution.

From the analyses performed, intestinal enterococci and Escherichia coli have not been detected,
the water is 8 Cfu and belongs to the 1st class, which means that the water in Ohrid Lake is clean
and safe to use. The absence of intestinal enterococci and Escherichia coli in the waters of Ohrid
Lake is a positive sign and indicates that the water can be safe for use and represents an excellent
ecological habitat for this endemic fish species that can only be found in Ohrid Lake.

CONCLUSION
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Ohrid Lake is a natural treasure of great importance for R. N. Macedonia. The water in Ohrid
Lake is crystal clear and is a source of life for many species of aquatic organisms, including the
Ohrid belvica.

The Ohrid belvica is an endemic fish species, which means that it can only be found in this lake
and is a symbol of the region. The quality of the water in Ohrid Lake is crucial for the life cycle
of the Ohrid belvica. Its protection and sustainable use of habitats are of exceptional importance
for the survival of this endemic species, as well as for the maintenance of biodiversity in the
region.

To ensure the sustainability of Ohrid belvica it is necessary to implement measures for the
protection and sustainable use of natural resources in the region. It includes pollution control,
regulation of fishing, and educating the public about the importance of nature and conservation.
The following results were obtained by analyzing the chemical composition of the meat from
Salmo belvica: water (72.225 £ 0.455), proteins (19.700 + 0.101), fats (4.185 = 0.211) and ash
(0.955 +0.061). The energy value of fish meat was calculated based on the determined amount of
fat and protein, and it amounts to 501.099 xJ/100g. Regarding the microbiological analyses, after
the appropriate incubation of 72 hours, the presence of Listeria monocytogenes and Salmonella
sp. has not been detected. With the help of membrane filtration, tests were made on the water
quality of Ohrid Lake, for the presence of intestinal enterococci and Escherichia coli and they
have not been detected. The water (8 Cfu) belongs to the 1st class. The absence of intestinal
enterococci and Escherichia coli in the waters of Ohrid Lake is a positive sign and indicates that
the water can be safe for use and represents an excellent ecological habitat for this endemic fish
species that can only be found in Ohrid Lake.

The fact that the microbiological tests of Ohrid belvica meat do not show the presence of
pathogenic bacteria such as Salmonella, Listeria, E. coli, is of great importance for food safety
and consumers. This data confirms that the meat of Ohrid belvica is safe for consumption and
does not pose a risk to public health. The protection of consumer health and food safety is of great
importance, and the results of microbiological tests confirm the quality and safety standards.

The Ohrid Lake and the Ohrid belvica are part of the cultural and natural heritage of the region.
The conservation and protection of this natural wealth not only ensures the survival of the species
but also preserves the cultural and natural wealth for future generations.

This research on the qualitative characteristics of the Ohrid belvica and its ecological habitat will
contribute to the preservation of its diversity and the sustainable management of water resources
in the region and beyond.
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SEKER PANCARI URETIMINDE LIiDER iLLER VE TURKIYENIN 2023-2027
DONEMINDEKI URETIMLERININ ARIMA MODELIYLE TAHMINi

Sehriban AKAN'", Ahmet Semih UZUNDUMLU!?
1 Atatiirk Universitesi, Tarim Ekonomisi Boliimii, Erzurum, Tiirkiye

* Sorumlu yazar e-posta: akansehriban7@gmail.com

Ozet

Amag: Seker pancari, endiistriyel kullanima yonelik seker iiretmek i¢in rafinasyon islemlerinden
gecen bir kiiltiir tiriintidiir. Ayrica yalnizca ekonomik degerinin yani sira ayn1 zamanda dnemli
katma degeri olan, ¢esitli girdilere ve istihdam olanaklarina katkida bulunmaktadir. Seker
pancarinin 6zellikle seker igeriginin yiiksek olmasi nedeniyle hem gida kaynagi hem de hayvan
yemi olarak kullanilmasi onu dikkat ¢ekici kilmaktadir. Bu ¢aligmada 2023-2027 dénemi igin
Tirkiye’de seker pancari iiretimi yapan baslica iller ve geriye kalan diger iller ve Tiirkiye
toplaminin seker pancari tiretim miktarlarinin tahmin edilmesini amaglanmaktadir. Materyal ve
Yontem: Calismanin ana materyali TUIK ten elde edilmistir. Bunun disinda birgok ulusal ve
uluslararasi veri kaynaklari ile beraber bircok makale, kitap bildiri, tez ve rapor bu ¢alismada
kullanilmustir. 1991 ile 2023 yillar1 arasinda TUIK ‘ten alinan 33 yillik seker pancari {iretim
verileri SAS istatistik programi yardimi ile ARIMA istatistik yontemini kullanarak analiz
edilmistir. Bulgular: Tirkiye genelinde seker pancari iiretimi siralamasinda 6nde gelen illeri
incelendiginde %28,19 ile en yiiksek oranla Konya, %8 ile ikinci sirada Yozgat ve %5,9 ile
Eskisehir {iglincii sirada oldugu tespit edilmistir. Sonu¢: Bu ¢alismada da onde gelen iller ve
Tirkiye i¢in tahminler yapilmis olup buna bagl olarak ise diger illerin pay1 ortaya ¢ikmistir. Bu
illere toplam olarak baktigimizda on ilin payr 2019-2023 yilar1 ortalamasi dikkate alindiginda
Tirkiye’nin %73,51’in1 olustururken 2024-2027 yillar1 ortalamasina gore ise bu pay biraz daha
artarak %74,80 artmas1 beklenmektedir. Uretimi artan iller Konya, Aksaray, Maras, Kayseri,
Sivas iken, iiretimi diisen iller ise Yozgat, Afyon ve Tokat oldugu goriilmektedir. Uretimde diisiis
gozlenen illerin agirlikli olarak 6zellestirilen iller oldugu dikkati ¢ekmistir. Ankara ilinde ise
tiretim oraninin ayni olacagi beklenmektedir.

Anahtar kelimeler: Ozellestirme, Seker pancari fabrikasi, Seker pancari {iretimi, Zaman serisi.

GIRIS

Gegmisten giiniimiize en dnemli gida maddelerinden bir olan sekerin kaynagi 18. yy’a kadar
sadece seker kamisi olarak bilinmektedir. Almanya’da yapilan c¢aligmalar sonucunda seker
pancarinda sekerin var oldugu ilk kez 18. yiizyi1lda belirlenmistir. Fakat seker pancarindan elde
edilen sekerin, seker kamisindan elde edilene gore daha pahali olmasindan kaynakli fabrika
tiretimi 19. ylizyilin baslarinda kurulmustur. Tiirkiye ve Avrupa’nin oldugu konumdan dolay:
seker kamig1 liretimine uygun olmamasi, seker iiretiminde seker pancarim1 6ne ¢ikarmaktadir.
Seker kamisindan iiretilen seker ile seker pancarindan elde edilen sekerin kalitesinde farklilik
bulunmamakta olup seker pancarinin maliyeti seker kamisina gore daha fazladir. Tiirkiye nin
iklim yapis1 incelendiginde seker pancari yetistiriciligi i¢in en elverisli bdlge i¢ Anadolu
bolgesidir. Seker pancar iklim yapisi geregi ilk ekildiginde sulama sonrasinda kuraklik isteyen
bir bitkidir. I¢ Anadolu bdlgesinde ilkbaharda konveksiyonel yagislarm goriilmesi ve yazlarin
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kurak gegmesi nedeniyle bu bolgede seker pancart dogal yetisen bir bitki tiiriidiir. En ¢ok seker
pancari iiretimi yapilan bdlge I¢ Anadolu bélgesidir. Bu bolgede iiriiniin rekoltesi en yiiksektir.
Uretim miktar1 olarak basta gelen iller; Eskisehir, Konya ve Yozgat olarak siralanabilir
(Turhan,1992).

Tiirkiye’de seker pancari iiretiminde %28,2 pay ile Konya ili ilk sirada yer almaktadir. Bu ili
takiben Yozgat (%8,0), Eskisehir (%5.,9), Aksaray (%S5,5), Kayseri (%4.,8) vb. sekilde
gelmektedir. Uretim miktar1 olarak ilk sirada gelen Konya ilinin yillara goére iiretimine
baktigimizda 2004-2013 yillar1 arasinda ortalama tiretim 3 986 124 ton olmustur. 2014-2022
yillar1 arasinda ortalama tiretim artarak 12 525 741 tona yiikselmistir. 2014-2023 yillar1 arasina
baktigimizda bu periyotta en ¢ok tiretim 2020 yilinda 72 228 473 ton oldugu goriilmiistiir. Yozgat
ilini 2004-2013 yillarinda incelendiginde ortalama iiretim 2 494 311 ton olmustur. 2014-2023
yillarin arasinda ortalama iiretim azalarak 1 520 525 tona diismiistiir. Eskisehir iline bakildiginda
2004-2013 yillar1 arasinda ise ortalama tiretim miktar1 820.558 tondur. 2014-2023 yillar1 arasinda
artarak ortalama tiretim 1 401 960 tona yiikselmistir.

Tiirkiye’de seker pancari liretimin alan1 %25,4 pay ile Konya ili ilk sirada yer almaktadir. Daha
sonra bu ili takiben Yozgat (%8,2), Eskisehir (%6,3), Kayseri (%S5,5), Kayseri (%5,2) vb. sekilde
gelmektedir. Uretim alani olarak ilk sirada gelen Konya ilinin yillara gore iiretimine baktigimizda
2004-2013 yillar1 arasinda ortalama tiretim alan1 683.013 da oldugu goriilmiistiir.2014-2023 yillar
arasinda Uretim alan1 artarak 773 534 da alana yiikselmistir. Yillar olarak Yozgat iline
baktigimizda ortalama {iretim alan1 yillar bazinda azaldig: tespit edilmistir. Tiirkiye” de ortalama
iiretim alanina baktigimizda 2004-2022 yillar1 arasinda 29 875 07 da alan oldugu tespit edilmistir.
Tiirkiye’de seker pancar1 verimi Konya ilinde 2004 yilinda 4 973 kg/da 2013 yilinda 6641 kg/da’a
yiikselmistir. 2004-2013 yillar1 arasinda ortalama verim 5 794 kg/da oldugu tespit edilmistir. 2014
yilinda 6689 kg/da iken 2023 yilinda verim artarak 7 404 kg/da yiikselmistir. 2014-2023 yillar
arasinda ortalama verim 6 935 kg/da yiikselmistir. Yozgat iline baktigimizda 2004-2013 yillar
arasinda ortalama verim 4 793 kg/da olup 2014-2023 yillar1 arasinda 5 978 kg/da ylikselmistir.
Tirkiye genelini olarak en fazla verim Bursa ilinde goriilmektedir. En fazla verimin Bursa ilinde
goriilmesinin nedeni iklim kosullarinin elverisli olmasi, gece giindiiz sicaklik farkinin az olmasu,
sulama imkanlarinin daha iyi olmasi1 vb. gibi faktorlerden kaynaklanmaktadir. Bu ¢alismada 1991-
2023 yillar1 seker pancari liretiminde 6nde gelen iller ve Tiirkiye’nin seker pancar tiretimi dikkate
aliarak 2024-2027 yillarindaki iiretim miktarlari tahmin edilmistir.

MATERYAL ve METOD

Materyal

Calismada Tiirkiye’de seker pancari liretimi yapilan onde gelen ilk on ilde seker pancari iiretim
miktari, tiretim alani, verimi gibi konularda ve gelecege yonelik kestirme yontemleriyle ilgili
internet kaynaklari, tez, makale vb. kaynaklardan yararlanilmig ve gelecege yonelik tahminlerde
bulunmak i¢in zaman serisi yontemi olarak ARIMA modeli kullanilmistir.

Yontemler

ARIMA Yontemi

ARIMA modeli

Zaman serisi belirli bir doneme ait birtakim verilerden olusmakta, zaman serisi analizleri ise
veriler lizerinde yapilan ¢ikarimlarla sonuglar elde etmektedir. Bunun yani sira zaman serisinde
sezona bagl degisimler olup olmadig1 da tespit edilebilmekte sayisal olarak gelecege doniik
ongoriiler elde etmesi karar vericiler agisindan ¢cok énemli olabilmektedir (Ozhan 2020). Zaman
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serisi tahminleri, trafik ve hava durumu tahmini gibi ¢esitli ger¢ek diinya senaryolarinda gok
Oonemli bir rol oynamakta tarimsal {iriinlerin liretimi, tedarik zinciri yonetimi ve finansal yatirim
vb. konularda karar vericiler ve politika yapicilarin 6nemli kararlar almasina yardimei
olabilmektedir (Cao et al. 2020).

Zaman serisinde gelecege yonelik tahminlerde bulunmak i¢in birgok yontem kullanilmakta bu
yontemleri segmede tahminin amaci, zaman serisinin tlirii ve gegmis verilerin miktar1 ve tahmin
stiresinin uzunluguna gore degisiklik gosterebilmektedir. Zaman serileri analizinde Box-Jenkins
(ARIMA), Ustel Diizlestirme, Hareketli Ortalamalar, Mekanik Tahmin, Uyarlayici Arindirma,
Trend Analizi, Mevsimsel Dalgalanmalar ve Trende Oranlama Y 6ntemi kullanilmaktadir (Nebati
vd. 2021). Bu tahmin yontemleri igerisinde en yaygin kullanilant Box-Jenkins ydntemidir
(Atesongun 2015). Bu yaklasimin bilgisayar paket programlariyla rahat bir ¢ozliimiiniin olmasi
onu en ¢ok kullanilan zaman serisi analiz yontemlerinden birisi yapmaktadir (Tortum vd. 2014).
ARIMA modeli, 1970'lerde Box ve Jenkins tarafindan onerilen bir zaman serisi tahmin yontemi
olup bu nedenle onu bulan iki kisinin ismi ile bilim camiasinda anilmakta olup bu kisaltmanin
acilimi Otoregresif Entegre Hareketli Ortalama modelidir (Yiiksel 2015). Bir istatistiksel model,
gecmisten gelen verileri kullanarak gelecekteki degerleri tahmin ediyorsa, ARIMA’da oldugu gibi
onun otoregresif oldugu ifade edilmektedir (Hyndman and Khandakar 2008). Bu modeller birim
kok testlerini birlestirerek Akaike bilgi kriterini (AIC'i) minimize etmektedir (Ventura et al. 2019).
ARIMA parametrelerini tahmin etmek i¢in maksimum olabilirlik yonteminin kullanilabilmekte
bu yontem en kiigiik kareler (EKK) yontemine benzerlik gdsterip bu yontemin tahmincilerinin
diger tahmincilerden daha etkin tahmin sonuglar1 vermektedir (Sardar et al. 2023).

ARIMA zaman serisi modelleri zamana bagli duragan olan degisken modeller (ARMA), zamana
bagli duragan olmayan degisken modeller (ARIMA) ve mevsimsellik ve iistel diizeltme modelleri
(SARMA) olmak {izere ii¢ tanedir (Box et al. 2016).

ARIMA’da istatistiksel modellerin tespiti i¢in verilerin zamana gore duragan olmasi, normal
dagilim gostermesi, herhangi bir anormallik gostermemesi ve eksik olmamasi gerekmektedir
(Hasmida 2009). Bu serilerde duraganlik olmasi verilerin ele alinan siire igerisinde ortalamasi ile
varyansinin sabit olmas1 ve gecikmeli iki zaman donemindeki bu degiskenlerin kovaryanasinin
zamana bagl olarak degil de degiskenler arasindaki gecikmeye bagli olmasi ile olusmaktadir
(Kaya 2019). Seri duragan degilse t-1, t-2 veya t-3 gibi ¢oklu yil farklartyla yumusatilmaktadir.
Mevsimsel dalgalanma gostermeyen seriler, trend, rassal dagilim ya da rassal dagilim olmayan
dalgalanmalar zaman serilerinde degisimlere sebep olmakta ve bu sebepten gergekte duraganlik
olusamamaktadir (Yesilyayla 2013). Boyle duragan olmayan seriler ile yapilan analizler yaniltici
olabilmekte bu nedenle duraganligin tespiti i¢in zaman serisi grafigi ve korelogram analizi gibi
bi¢cimsel olmayan yontemler ile birim kok testleri gibi bigimsel yontemler kullanilmaktadir (Karag
Aydin 2022). Ikinci asamada veriler normal dagilimi aragtiriimakta normallik testleri ile belirlenen
normallik yoksa verilerin normal dagilimim saglamak icin karekdk veya logaritmasi alinarak
serilerin varyansi sabitlenmektedir (Yonar et al. 2021). Ugiincii asamada verideki genel egilimin
disina c¢ikan degerler olup olmadigr arastirilmakta genelde standart sapma degerlerinin
olusturdugu araliklarin diginda kalan verileri c¢alismanin diginda tutmak ¢6ziim olarak
onerilmektedir. Dordiincili asamada veri seti iizerindeki bazi gozlemlerde eksiklik olmasi durumu
s6z konusu olabilir bu durumda deger atama veya tahmine dayali1 yontemler ile bu eksik verilere
deger atanabilmektedir (Tafrali, 2022).

Bir zaman serisi verisini ARIMA modeline uydurmak i¢in asagidaki 4 adim uygulanabilir.
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1. Veriler normal dagilima uygun degilse varyansi esitlemek igin verilerin karekdk veya
logaritmasin1 almak ¢izmek, olagan dis1 gozlemler varsa onlar1 tespit ederek eksik veri var olup
olmadigini belirleyerek gerekli onlemleri almak gerekmektedir (Yonar et al. 2021).

2. Verilerin duragan olup olmadig1 arastirilmaktadir. Zaman serilerinin duraganliinin tespiti
icin otokorelasyon (ACF) ve kismi korelasyon (PACF) grafiklerindeki parametreler
incelenmektedir. ACF birkag¢ gecikmede azalarak hizli bir sekilde sifira yaklasmasi durumunda
duraganlik olmaktadir. Zaman serilerinin duraganliginin belirlenmesinde birim kok testi
uygulanmaktadir.

3. Uygun p ve q parametrelerini belirlemek igin bilgi istemeyen Otokorelasyon fonksiyonunu
(ACF) ve Kismi otokorelasyon fonksiyonunu (PACF) kullanildigi gibi bu yeterli olmadig
durumlarda en iyi ARIMA modelini belirlemek i¢cin AIC ve BIC vb. bilgi gerektiren kriterler
kullanilmaktadir (Mensah 2015; Yonar et al. 2021).

4. Kalintilarla ilgili ACF ve PACF'yi cizerek secilen en iyi modeldeki kalintilarin kontrol
edilmesi yapilmakta eger kalintilar icin beyaz giiriiltii yoksa modeli degistirmek gerekmektedir
(Mishraetal. 2021). Yeni segilen modelde ilk dort 6zelligi saglayan beyaz giiriiltii saglayan model
en iyl model olarak tahminlerin yapildigi model olmaktadir.

p dereceli AR modeli, asagidaki gibi dogrusal bir siire¢ olarak yazilabilir:
X, =C+Ii,dX 1 +te 1)
Formiil 1°de X, statik bir degiskendir, C bir sabittir ve ¢i 1, 2,..., p zaman gecikme adimlarindaki
otokorelasyon katsayilarini belirtir. €; terimleri, ortalamasi sifir ve varyansi a2 olan Gauss beyaz
giirtilti serisinden 6rneklerdir.
I: Entegrasyon olarak ifade edilmekte olup farkli zaman noktalarindaki gdézlemler arasindaki
farklarin hesaplanmasidir. Zaman serisinin duragan hale getirilmesini amag¢lamaktadir (model
parametresi d).
Beyaz giiriiltii olmadigi durumlarda verilerin genelde birinci dereceden farkinin alinarak
duraganlastirilmas1 saglanmakta, ancak bazi durumlarda ikinci veya lgiincii dereceden farkin
alinmasi gerekmektedir (Uzundumlu et al. 2022; Kurtoglu et al. 2024).

d=0: Vi = Yt (2)
d=1:yt=Yt- Y1 3)
d=2:yt=(Yt- Ye1) - (Ye1- Y2) = Yi-2Ye1 + Yz 4)

MA: Hareketli Ortalama olup bu yaklasim, gozlemler arasinda var olabilecek bagimliligi ve
zaman gecikmesi olan gozlemlerde hareketli ortalama modeli kullanildiginda olusan hata
terimlerini dikkate almaktadir (model parametresi q).

BULGULAR VE TARTISMA
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Sekil 1. Tirkiye ve lider 10 il toplam1

Yillar itibari ile baktigimizda Tiirkiye’de seker pancari iiretim oraninda genellikle bir artis
goziikmektedir. 1991 yilindan TUIK ten aldigimiz verilere gore 15 milyon ton ile baglamis bazi
yillarda 10 milyona tona kadar diigmiistiir. Tiirkiye’nin tiretimi 10 milyon ton ile 20 milyon ton
arasinda degisebilir. Bizim tahminlerimizde 2024-2027 arasinda ortalama 15 milyon ton ile 22
milyon ton arasinda degiskenlik gosterecegi tahmin edilmistir.
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Sekil 2 Konya ve Yozgat

Yillar itibariyle baktigimizda dalgalanmalar olsa bile artig goziikkmektedir.1991 yilindan 2000’li
yillara kadar 6 milyon ton bin ton ile 10 milyon ton arasinda degistigi goriilmektedir.2017 yilinda
en yliksek seviyeye ulasip sonrasinda bir diisiis meydana gelmistir. 2024-2027 yillarinda 13
milyon ton a ulagsmasi1 beklenmektedir. Tiirkiye’ ye gére Konya’nin gelecekteki orani ise %37,8
olmasi tahmin edilmistir. 2024-2027 yillarinda iiretim oraninda artis beklenmektedir. Yozgat ili
son bes yil ve dnceki bes yila gore hesaplandiginda Tiirkiye’deki iiretim oraninda %3,27 oraninda

bir artis beklenmektedir.

SONUC

Sekerpancar1 hem insan beslenmesinde hem de yan iirlin olarak hayvan beslenmesinde 6nemli bir
gida maddesidir. Bununla ilgili {iretim tahminleri de ¢ok nemlidir. Onde gelen illerin iiretimdeki
paylari artacagi goriilmektedir ve bu anlamda diger illerin pay1 diisecektir. Bu illerin genellikle
verimi yiiksektir. Son dort yil tahmini dikkate alindiginda (2024-2027) {iretimi artan iller; Konya,
Aksaray, Marag, Kayseri, Sivas iken iiretimi diisen iller ise; Yozgat, Afyon, Tokat oldugu
goriilmektedir. Uretimde diisiis gozlenen illerin agirlikli olarak &zellestirilen illerdir. Ankara
ilinde ise yaklagik iiretim oraninin ayni olacagi tahmin edilmistir. Yillar itibariyle 2024-2027 seker
tiretimine baktigimizda FAO tahminleri niifus projeksiyonlarina gore niifus dikkate alindiginda 1
ton sekerpancarindan 150 kg seker ¢iktig1 diisiiniildiiglinde ise kisi basina seker tiikketimi yaklasik
30-33 kg civarinda oldugu i¢in 2024-2027 yillar1 ortalama kisi bast seker tiiketimi 36 kg olacagi
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tahmin edilmistir. Bu degerlere gore 3-6 kg fazla oldugundan kaynakli seker pancar ihracatinin
artirllacag tespit edilmektedir.
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Abstract

Background: The pest population in agricultural fields destroys agricultural products by eating
the crops. Pesticides used to control pests can harm both crops and human populations. On the
other hand, many predators in our natural environment also eat pests. Predators that eat pests but
do not damage agricultural crops may also function biologically to keep pests under control.
Therefore, keeping pests under control and healthy growth of crops is important for the
sustainability of agricultural ecosystems. Materials and Methods: Nonlinear state observers that
aim to estimate nonlinear system dynamics have features such as better control, fast response
capability and noise reduction. In this study, the states of a dynamic system that models the
interactions between crop, pest and predator are estimated with Runge-Kutta discretization-based
gradient observer (DBGO). The designed observer dynamics are evaluated based on output
prediction error minimization in the discretized system model. Results: Unmeasurable state
estimations have been examined under variable conditions such as consumption rate of pests, crop
carrying capacity, death rate of predators of pests, harvesting rate of crops. In the simulations, all
estimation results for DBGO are presented with Root Mean Square Error (RMSE) and Mean
Square Error (MSE) metrics. Conclusion: Numerical results provided accurate state estimation
results that can be used to observe crop, pest and predator dynamics under variable conditions.
There is no need for additional parameters to correct error dynamics during the design of DBGO.
Therefore, system dynamics can be easily predicted in the presence of variable conditions that
may be encountered in agricultural fields. For future studies, if the estimation of system dynamics
is integrated with smart irrigation systems, the sustainability of agricultural ecosystems will be
ensured.

Keywords: State estimation, nonlinear observer, discretization-based gradient observer, Runge
Kutta discretized model, agricultural systems.

INTRODUCTION

Mathematical modeling of ecological systems is important for understanding crop-prey-predator
dynamics and controlling pests in agricultural areas. Modeling these dynamic systems increases
the use of natural methods in combating pests. In this way, the harmful effects of excessive
pesticide use can be reduced and the balance of agricultural ecosystems can be maintained.
Modeling harvesting processes is also important for both species conservation and economic
growth. However, overharvesting carries the risk of species extinction. Therefore, optimal
harvesting methods need to be determined and implemented.

The first mathematical model of predator-prey relationships was developed in (Lotka, 1925).
Many mathematical models have subsequently been proposed to understand various crop, pest
and predator systems. In (Kar et al., 2012), the effective use of pesticides and the effects of using
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pests together with their predators have been investigated. The effects of infection diversity on the
dynamics of the agricultural crop-pest-pathogen model were examined in (Zhang and Georgescu,
2015). In (Anguelov et al., 2017), a pest control technique using mating disruption and trapping
methods was proposed. A predator-pest model was presented by (Yaday and Kumar, 2021) to
manage agricultural pests using natural enemies. In (Gakkhar and Singh, 2007), it was investigated
how harvest affects the predator in a system containing prey-predator. In (Panja, 2023), a three-
species model is proposed, taking into account the interactions between the crop, pest and
predator.

Observer design is needed in cases such as physical limitations or lack of sensors. There are many
observers developed for such problems in the literature. Observers used for state estimation in
linear systems (Luenberger, 1966) have been later extended to nonlinear systems (Thau, 1973). In
the following years, research on state estimation problems in nonlinear systems continued with
extended Luenberger observer (Birk and Zeitz, 1988), Kalman-type filter (Simon, 2006), sliding-
mode observer (Slotine et al., 1987), high-gain observer (Gauthier et al., 1992) etc. In this study,
the states of a dynamic system that models the interactions between crops, pests and predators are
estimated with DBGO. The predictions have been examined under variable conditions such as the
consumption rate of pests, crop carrying capacity, death rate of predators of pests, harvesting rate
of crops and accurate state estimation results have been obtained. As a result, by using the
designed DBGO, system dynamics can be easily estimated in the presence of variable conditions
that may be encountered in agricultural areas.

PEST MANAGEMENT MATHEMATICAL MODEL

In this study, crop, pest and predator state estimations have been carried out with a mathematical
model proposed in (Panja, 2023) for pest management in agricultural areas. The dynamics of the
pest management system are given as

ac C (1 C) BCP EC

' k) a+c 1

dP B,CP YPQ

i —dp - 1= 1
ac - a+c FPThyp )
dQ _yivPQ eQ

dt b+P

where C(t), P(t) and Q(t) are the densities of crops, pests and predators of pests, respectively.
The following assumptions were made in the model (Panja, 2023): i) It is assumed that in the
absence of pests and harvest, crops will grow at a rate r and reach a carrying capacity k. ii) The
consumption of crops by pests is assumed to be a functional response. Pests can destroy the crops
by consuming their leaves or other parts, with a consumption rate £, a half-saturation constant a,
and a conservation rate ;. d is the natural death rate of pests. iii) The harvest of crops is
determined by the harvest rate E and the catchability coefficient q. iv) It is assumed that the
consumption of pests by predators may lead to a decrease in pest populations. y, b, y;, and e
represent the consumption of pests by predators, the half-saturation constant, the conversion rate
of pest species, and the natural death rate of the predator, respectively.

DISCRETIZATION BASED GRADIENT OBSERVER

In this study, it is considered to design an observer for the crop, pest and predator model whose
mathematical model is known. A multi-input multi-output (MIMO) nonlinear system can be
expressed in state space representation as:
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x = f(x,u), @
y =g(x,u), uelU, xeX, vt=0
where x€ RN, ue RR and ye R? denote the state vector, input vector and output
measurement vector of the MIMO system, respectively. The nonlinear system is controllable and
it is assumed that f(.) and g(.) functions are known. In addition, the dynamics of the system can
be derived according to states and control signals. If the nonlinear system in (2) is sampled at T
sampling intervals, the discretized model at the (n + 1)th discrete-time index can be rewritten as
follows:
x[n+1] = f&[n],uln]) = x[n] + %(k1 + 2k, + 2k3 + ky)
yin+1] = gx[n],u[n])
ky =T X[n],uln])
k, =T,f(x[n]+ 0.5k;,u[n])
ks =T,f(x[n]+ 0.5k, u[n])
ky = Tof (X[n] + ks, u[n]).
In equation (4), f is the Runge Kutta discretized model of the continuous-time system in (2).
Several studies using this model in real-time applications as observer or controller have been
proposed in the literature (Iplikci, 2013; Beyhan, 2013; Cetin and Iplikci, 2015). In the NMPC
framework, using the discretized model in (3), the unmeasured crop, pest and predator states in an

agricultural system are estimated as follows, depending on the estimation errors.
é, % [n+ 1] =% [n+1]

@)

(4)

: : ®)

én xy[n+1] = 2y[n+ 11, ,
When the performance index (F) to be minimized is defined as F(x[n],u[n]) = eZ[n+ 1] +
-+ eé [n + 1]. Levenberg-Marquardt rule is used to minimize F. Then, the update rule for

the state estimation can be written as x[n + 1] & x[n] — (JTJx + u, 1)~ Jxe where u, > 0 is
a switching parameter, I is an identity matrix and Jy is the Jacobian matrix which is consisted
_0Oei 0%i[n+1] a9;[n+1]
0%; - 0%;[n] © 9%j[n]
N 0Ty[n+1] ax;[n+1]
=1 jx;[n+1] oxj[n

term can

of the partial derivatives for the state estimation as [J4] j; =

be obtained by (3) with vector form as aa yinti) [Z

O0xi[n+1] _ 0x;i[n] 1 0K, 0K, 0K3 6K4
dxj[n] - dxj[n] 6 <6x]-[n] +2 dxj[n] +2 dxj[n] = Oxj[n]

of the crop, pest and predator system, these terms are determined through the chain rule:

]|x x[n] Where

>. For the discretization-based model

OKi[n] _ . 6ﬁ]|

T U] e

LA af,  10K,[n]

axln] ¢ |4 o I+3 0xv[n]) 'ﬁ{ﬁ}z[{’;}]*"'s’“[ﬂ’

LA a ﬁ 10K,[n] ©)
axn] 't |L ( 2 0x; [n]) lain i
LA af, 6K3[n]

oxn] ~ ° 6x( ax;[n] "‘" Iratnk

The designed Runge Kutta discretlzatlon based gradlent observer is important for keeping
pests under control, healthy crop growth, and the sustainability of agricultural ecosystems.

NUMERICAL RESULTS
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In this section, the state estimation results of the system in Eq. (1) are presented separately
according to original paramater values and variable conditions such as consumption rate of
pests, carrying capacity of crops, death rate of predators of pests, and harvesting rate of
crops in the results between Fig. 1 and Fig. 5. When the results are examined according to
the change in the consumption rate of pests, it can be concluded that increasing the
consumption of pests (y) by predators can stabilize the system up to a certain value, but a
higher consumption rate of pests can unstabilize the system. The stability of the system can
be significantly affected by the expansion of the area in which crops are produced in the
presence of predators. Crops may become more vulnerable due to increased mortality from
predators. In addition, it can be concluded that the system can become more stable as crop

harvesting becomes more efficient.

Table 1. State estimation results for fixed and variable conditions

Estimation Performances | ©riginal Variable conditions according these parameters
of DBGO parameter

values 14 k e E
RMSE 3.1996e-04 3.6636e-04 | 0.0017 | 2.9579e-04 | 4.7653e-04
MSE 0.1024 0.1342 0.4099 | 0.0875 0.2271
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Flgure 1. State estlmatlon results by using DBGO for orlglnal parameter values in Eq.(1)
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Figure 3. State estlmatlon results by using DBGO accordlng to the change carrying capacity of crops (k)
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Figure 5. State estimation results by using DBGO according to the change harvesting rate of crops (E)

CONCLUSION

In this study, Runge Kutta discretization-based gradient observer was applied for the prediction
of interactions between crops, pests, and predators of pests in agricultural fields. In this context,
predictions of unmeasurable dynamics in agricultural ecosystems containing crops, pests and
predators were examined under variable conditions such as consumption rate of pests, carrying
capacity of crops, death rate of predators of pests, and harvesting rate of crops. Simulation results
have shown that system dynamics can be easily predicted in the presence of variable conditions
that may be encountered in agricultural areas. This contributes to the sustainability of agricultural
ecosystems.
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Abstract

Background: Honey bee (Apis mellifera L) is an indispensable part of agricultural activities and
is the main pollinator of flowering plants. Honeybees, which are extremely important for crop
production, have been suffering great losses all over the world for a long time. Factors causing
these losses; varroa jacopsoni, one of the honeybee pests, is thought to be caused by pesticides,
monoculture practices, viruses, pathogens, unhygienic hive conditions, air pollution,
nanomaterials, solar radiation, predatory insects, global warming and EMF (Electro magnetic
field). The most important of these factors is EMF, and it is thought that the large bee losses in
recent years are due to increasing EMF pollution. This study aimed to determine the potential
effects of radio waves at different frequencies on the behavior of honey bee colonies. Different
frequencies were applied to the experimental groups and the effects of these frequencies on the
behavior of honeybees were tried to be determined. Material and Method: The study was carried
out on 60 Caucasian hybrid bee colonies at Bayburt University Beekeeping Research Station in
2023. Colonies are divided into 6 groups in total. Radio frequencies electromagnetic fields of 0
MHz (Control), 80 MHz, 85 MHz, 90 MHz, 95 MHz and 100 MHz were applied to the groups.
Results: The lowest number of bee frames is 100 MHz with 20.10, the highest flight activity is
100 MHz with 102.10, the highest honey yield is 80 MHz with 11.16 kg, and the highest tendency
to be aggressive is 95 MHz with 22.32. were obtained from the treated colonies. Conclusion: In
the homogeneity test performed on the data obtained as a result of the experiment, it was
determined that the effect of Rf-EMF on the number of bee frames, flight activity and honey yield
was insignificant (p<.05), while its effect on the agression tendency was significant (p<.05).
According to the results of this study, it is recommended that apiaries be located as far away from
EMF sources as possible.

Keywords: Honeybee, Apis mellifera L., radio frequency, honeybee behavior, honeybee
physiology, RF-EMF.

INTRODUCTION

Honey bee (Apis mellifera L) and beekeeping are an indispensable part of agricultural activities.
Honey bees are the main pollinators of flowering plants. While the contribution of insect
pollination to the economy is 153 billion Euros; This value accounts for 9.5% of the total economic
value of agricultural production (Gallai, Salles, Settele, & Vaissiére, 2009). Pollination is when
pollen from the male organ of a flower reaches the female organ of another flower. If pollination
occurs between flowers of the same variety, it is called self-pollination, and if it occurs between
plants of different varieties, it is called cross-pollination. (Sukumaran, Khanduri, & Sharma,
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2020). Honeybees, which are extremely important for crop production, have been suffering great
losses all over the world for more than a century (Hart, 1893; Wilson & Menapace, 1979).
Scientists have attributed the death of bee colonies to Varroa jacopsoni, pesticides, monoculture
practices, viruses, pathogens, unhygienic hive conditions (Rosenkranz, Aumeier, & Ziegelmann,
2010; Steinhauer et al., 2018), air pollution (Girling, Lusebrink, Farthing, Newman, & Poppy,
2013), nanomaterials (Milivojevi¢ et al., 2015), solar radiation (Ferrari, 2014), predatory insects
(Core et al., 2012), global warming (Le Conte & Navajas, 2008) and EMF.

Major losses in honeybees are called Colony Collapse Disorder (CCD). First, an article suggesting
that CCD may be linked to EMF was published in a UK newspaper (Carreck, 2014; Kimmel,
Kuhn, Harst, & Stever, 2007). Later studies support this situation (Favre, 2011). However, the
number of studies conducted to determine the effect of EMF on bees is quite low.

The radio frequency electromagnetic field (RF EMF), originating from all electronic devices,
antennas and base stations, is perceived as environmental pollution (Balmori, 2015). Some
scientists have reported that radio frequency (Rf) and electromagnetic radiation (EMF) cause some
harmful effects on the biomolecular structure of cells and ultimately disrupt the biological
structure and functions of all organisms (Blackman, Kinney, House, & Joines, 1989; Dutta,
Subramoniam, Ghosh, & Parshad, 1984). Radiofrequency waves are also electromagnetic fields,
but unlike X-rays and gamma rays, they cannot break chemical bonds and cause ionization in
living tissues (Genuis & Lipp, 2012).

Cell phones generally operate between 800 MHz and 3 GHz and are low frequency (Hardell,
2017). However, the use of phones in medical facilities and on airplanes is strictly prohibited, as
radiofrequency signals may interfere with certain electro-medical devices and navigation systems.
Field and laboratory studies conducted in recent years have shown that exposure to Rf-EMF is
ecologically very important. These studies have revealed that radiation can affect all vertebrate
and invertebrate organisms as well as flora (Cucurachi et al., 2013). As a result of a ten-year
observation study, it was determined that damage occurred on the branches facing the wires in
trees close to telephone wires (Waldmann-Selsam, Balmori-de la Puente, Breunig, & Balmori,
2016).

Mortality in chicks has been found to increase when chicken eggs are exposed to cell phone
radiation during the incubation period (Batellier, Couty, Picard, & Brillard, 2008).

Magnetite crystals are found in the body fat cells of honey bees (Keim, Cruz-Landim, Carneiro,
& Farina, 2002). These crystals are parts of the magnetic field perception system (Hsu, Ko, Li,
Fann, & Lue, 2007). It is thought that honeybees use acoustic signals and chemical traces, in
addition to EMF, to find their way (Tautz, Heilmann, & Sandeman, 2008). It has been observed
that bee losses have increased significantly in recent years in the USA, and this is thought to be
due to increasing EMF pollution. It is thought that worker bees that leave the hive cannot find the
flowers and water sources they target, or that they lose their bearings and cannot find the location
of their hives when they return after completing their load It even appears that intercellular
communication in honeybees is impaired. This extinction in bees is called CCD in the USA
(Meixner, 2010). According to the literature, between 1985 and 2005, 54% of bee colonies in
England and 20% of bee colonies throughout Europe disappeared.

Similar cases were encountered in Bihar, Punjab, Nepal and other parts of India and were
attributed to increasing electromagnetic pollution in the environment (Girish, 2010).

The aim of this study is to determine the potential effects of radio waves at different frequencies
on the behavior of honey bee colonies.
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MATERIALS AND METHODS

The research was carried out in 2023 on 60 Caucasian hybrid bee colonies and Standard
Langstroth type wooden beehives at the summer beekeeping station (40°17'14" N, 40°56'12" E)
belonging to Bayburt University beekeeping application and research center.

In the study, an FM transmitter was used to produce radio frequency electromagnetic field (Rf-
EMA) waves, a black suede ball was used to measure the aggressive tendencies of honeybees in
the experimental groups, and a stopwatch was used to detect flight activities. At the beginning of
the study, the number of bee frames and brood area of the test colonies were equalized.

The colonies, which will include 10 bee colonies in each group, were determined by chance. Radio
frequencies of 0 MHz (Control), 80 MHz, 85 MHz, 90 MHz, 95 MHz and 100 MHz were applied
to the groups throughout the season.

In order to prevent the frequency applied to a hive from affecting other hives, FM transmitters
with a maximum diameter of 1.5 m were used and the hives were positioned at 2 m intervals from
each other. To determine the aggressive tendencies of the colonies, the suede ball was shaken
simultaneously for one minute in front of the flight hole of randomly selected hives for each trial
group. At the end of each application, the number of stings left by the bees on the ball was
determined and evaluated as a measure of the group's irritability tendency (Cengiz & Erdogan,
2017; Yasar Erdogan, 2019b; Firath & Karacaoglu, 1995; Yucel & Kosoglu, 2011).

Colonies were closely monitored throughout the entire production season to determine their
plundering tendencies. When looting was seen, flour was sprinkled on the marauding bees in front
of the looted hive and it was determined which hives these floury bees went to. The data obtained
was recorded as an indicator of the groups' looting tendencies (Yasar Erdogan, 2019a; Yasar
Erdogan & Cengiz, 2020; Geng & Aksoy, 1993).

Colonies were closely monitored throughout the entire production season to determine their
robbery tendencies. When looting was seen, flour was sprinkled on the robbery bees in front of
the looted hive and it was determined which hives these floury bees went to. The data obtained
was recorded as an indicator of the groups' robbery tendencies (Dogaroglu, Ozder, & Polat, 1992).
To determine the swarming tendencies of the colonies, open and closed natural queen cells were
counted 7 times with one week intervals during the swarming season, \Vx transformation was
applied, and the results were used as an indicator of the swarming tendency. (Gosterit, Cikili, &
Kekecoglu, 2012; Giiler, 1995).

All data were analysed using ANOVA (IBM SPSS 22 statistics software; IBM SPSS Statistics,
Armonk, NY). The significance level was taken as p<.05 in all analyzes. Tukey’s HSD post hoc
test was used to compare the means

FINDINGS AND DISCUSSION

As a result of the experiment, the highest value in terms of aggression among the experimental
groups (22.32) was in the experimental group where 95 MHz radio frequency was applied, the
highest adult bee development was in the control group (21.30), and the highest flight activity was
in the experimental group where 100 MHz RF-EMA was applied. 101.50 units), the highest honey
yield was detected in the trial group (10,86 kg) where 85 MHz Rf-EMA was applied (Table 1).
According to the results of the statistical analysis applied to the data obtained from the trial
colonies to which RF-EMA was applied in the study, the number of frames with bees, flight
activity and honey yield were found to be insignificant (p<.05), while the tendency to be
aggressive was significant (p<.05). During the trial period, queen thimble (swarming tendency)
and plundering tendency were not observed in the colonies.
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There are many studies on the effects of EMF on honey bees, and there are differences in the
results of these studies. Some of these studies have shown that various tissues, cellular activities,
memory and learning of humans, rats and mice are not affected when exposed to EMF (Cobb,
Jauchem, & Adair, 2004; Dasdag, Akdag, Aksen, Bashan, & Buyukbayram, 2004; Dasdag,
Akdag, Ulukaya, Uzunlar, & Yegin, 2008; Dasdag et al., 2003; Forgacs et al., 2006; Kumlin et
al., 2007; Thorlin et al., 2006; Tillmann et al., 2007). Again, it was concluded that the frequencies
in the range of 900-1800 MHz used by GSM base stations do not have any effect on the CCD
syndrome of honeybees (Mixson et al., 2009).

Table 1: Effect of radiofrequency electromagnetic field (Rf-EMA) on some behaviors of
honeybees

RF-EMF  Developme Flying Honey yield Aggression
(MHz) nt of activity (kg/colony) tendencies
honeybee
colonies N § é‘
(pieces 23 Eg
frame/colo 25 S5
ny) X~ ok
0 21,30a 99,70a 10,23a 7,62a T =
[<5) >
80 21,70a 98,10a 11,16a 9,53a = 8
> ©
85 21,60a 99,90a 10,86a 11,63a E 3 q;)
O 'C =
o) Q
90 21,50a 101,50a 10,25a 19,03b =8 £y
°c3 5%
c (3]
95 21,00a 99,70a 10,06a 22,32b 2 85
8o 2o
100 20,10a 10210a 10,65 2211  >= §%
L c 3 c
. ; = CT-:
Sig. ,652 134 ,268 <,001 IE 3 S 3

Means with different superscripts within the column are significantly different from each other
(p<.05).

In another study, it was stated that honey bees in hives located in apiaries located close to base
stations lost their ability to find direction (Pattazhy, 2009). According to this study, it was
suggested that when the mobile phone was placed very close to the hive, the field bees in the
colony left the hive within 5 to 10 days, and only young bees, the queen bee and the eggs remained
in the hive. There is also a study showing that the electromagnetic waves emitted by mobile phones
affect the behavior of worker bees (Favre, 2011).

CONCLUSION

According to the findings of some studies, declines in honey bee populations due to Fm-EMF can
significantly reduce food production worldwide.

However, most of the studies have concluded that base station signals do not affect or destroy bee
colonies or cause dramatic decreases in their productivity.
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As a result of this study, we concluded that honey bees are not very sensitive to the radio
frequencies we have chosen. Accordingly, no statistical difference was observed between the
experimental groups in terms of adult bee development, flight activity and honey yield. There was
a statistical difference between the groups only in terms of aggression tendencies (p <.05). In other
words, it has been concluded that radio frequencies make honey bees aggressiv.

Much more studies need to be done to determine the effects of EMF on bee colonies. As a
precaution, it may be recommended not to place apiaries near high voltage lines, base stations and
radio transmitters.
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Bilimlerinde Multi Disipliner Yaklagimlar Kongresi’'ne (ASMAC 2024) 21 (Tiirkiye, Pakistan,
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tarafindan sunulmasi esastir.” maddesine uygun olarak diizenlenmistir.
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