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REVIEW OF SCIENTIFIC PAPERS OF THE STUDENTS OF AGRONOMY
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gomatic cell count as an indicator of the hygiene status of
the raw milk
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Mentors: Ljupche Kochoski, Biljana Trajkovska
Iy iversity St Kliment Ohridski”, Faculty of Biotechnical Sciences,
Bitola, Macedonia;
‘Mlekara AD Bitola, Macedonia,
E-mail: itrpevska29@gmail.com

gtudents:

Abstract: The milk hygiene is one of the most crucial for obtaining good
quality dairy products. That’s why there is great interest for the examinatipn of
the somatic cell count (SCC) in raw milk, as a major indicator of the quality of
raw milk. The presented results describe the average cell size as a resu_lt (?f
elevated somatic cells in raw milk. The average size of cells .in normal milk is
10,88 um ( 122x10° SCC/ml). But, elevated number of somatic cells more than

200x10°/ml leads to enlarged size of the somatic cells.

Key words: somatic cells, Lactoscan SCC, raw milk

Introduction

Milk is a product which contains high-value nutritional biologica} fluid
composed of water, proteins, fat, sugars, minerals and other e!ements (Li N.: et
al, 2014). Managing and controlling mastitis based on somatic c‘ell counés uatn
help ensure high milk quality and yield (Kim et a1.. 2017). The op.tnn.al'(?Cl cuw-'
off point to distinguish between infected and uninfected at the individual co

' ' (IDF, 2013). Regular SCC testing
level has been established at 200,000 cells/mL (ID : )a egular SCC testg

and associated udder health monitoring programs l.xav

influence on single animals as well as the entire herd (Bar!(e;‘l;g teet tzt
1998).Somatic cells in milk are mostly white blood cells-ﬂwt‘lllil sler:/ie as a
Mammary gland in response to infection and when present in IEJIr s oxist in
Sensitive indicator of inflammatory conditions.Somatic cells 2 s tr' h{lscells
the aw  milk includingmacrophages’ pO]ymOrph()l'lllCI(?fn(l);l)l Dol?e o the
(PMNG), andlymphocytes (Boutinaud M., and Jammes H., 2002)
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diffic ' ‘ i oy
ifficulty of managing and controlling mastitig OCcurrence ;, .,
monitoring somatic cells in milk indivi '

n
from individya] COWS 1s criticy fOSm ey
clinical and subclinjca] mastitis as wel] ag securing the quality fm'ldl gnosinq‘
products (Kim et a]. 2017). k i M

What is Milk Scc?
The term SCg mea

were collected
al cow mijk sa
Ist milk. Each

om the individual
mples were obtained from
Sample was preserved with

1€8 on a Mini
rring the solutjgp 0t to reach the

cap of the micro-tube. In order for the dye to Interact with cell nyuelear

material, it is necessary to wait at least 1 and maximum 2 mi

starting 1o count.

For the examinations we used L

actochipsdx, so we took 8 uL
samples and transferred that amou

. ot Stained
it to eachof the four ch
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Then lactochips were placed i

' ! in the automatic

somatic cells were counted, and totally 16 images per samplc: ‘:fl;:; tv;/l?ere thfi
the average number and average size of the cells were calculated ebny Tllle

Lactoscan SCC software.
principle of LACTOSCAN SCC

LactOChip-

Working

e, 3D, mlllti-ilgagcli, sequential scanning process, based on a precise
and low magnification, im i

LACTOSCAN SCC is a fast, precise and reliable cojftisr o?;ilr}rllsaltsic cS:liwi;iez;
automat.ic dlSplaf:ement of the mechanism on axes X — Y and liquid lens Z the
device is capturing a maximum of 60 images. After capturing the images’ are
peing processed by the embedded software and the average l'eSl;lt calculated by
e the formula from IDF/ISO13366, of al the filmed images is displayed
The whole process, after placing the LACTOCHIP in the cartridge, is automatic..

Uniqu
ﬂuorescent optics

&

Picture 1: Working principle of the Lactoscan SCC

Results and discussion

nced by many factors like

parity, lactation stage, and breed of an animal, also ¢
ead to increase the number

and stressful conditions may I

milk (Alhussien, M. N., &Dang, A. K. 2018). The number of somatic cells may
be elevated in response to infectious bacteria like Staphylococcus aureus and
Streptococcus agalactiae which lead to Josses in milk production and changes in

cow productivity, health.
hanges in environmental

Somatic cells are influe
of somatic cell in raw
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OF A,

milk composition (Malek dOS_RCIS et al. 201 1;_ Shamla,ﬁgwy\
2011). Somatic cellscompqsmg a fourv ‘main  ¢g tYpes: ’ ar}d Bp..
polymorphonuclear neutrophils 'cell.s (PMN), lymphocyteS Magy,
(Li, N., Richoux et al., 2014). Milk is produced by Mammg
N., Richoux et al., 2014).These cells are shed from the
during lactation and they are the first defen
(Boutinaud and Jammes, 2002).

- Spit
ry Cpithe); 10c|1
. man]ma - N Ll
S¢ llne of the my plth )

LACTOSCAN SCC(images)

Images 1] 22x10°

e SR w&;«»’& v

L

Presented results indicate t
of increased Somatic cel] jp ra
the average size of i
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Richouxet al.. (2014) the predominant gy v
i

S
macrophages. which fight againg bacterigl Hullvngolrlh}‘;lflzm e Eenerally
are n. Also, macrophages Participate iy the speci fic by
acnOl'O cytes (Burvenich et al. 2003), Elevateq Number o munity 4 g0
IY;T;&; with infection of the Mammary p|
re

lls mostly ;
. and. Whep, Y is
200x] 0°/ml, the udder is considered to be infected (Li, N.. Rig Sare more than

houxet al.,
he image 2 and 3 are presented regyjt With 480x103SCC/m%0i1?1)ci
210»5;103 SCC/ml, respectively. The graph 2 ap

f cell size 11,63 pm and 1?,91 Hm, respectively. PMNs cap be recruited ang
0 rease milk SCC when the infection continues (Lj, N., Ric
N

Conclusion

Somatic cells are secreted in milk during the normal lactgtion and.are used as

}ndex for estimating mammary health and milk quality of dairy animals
an ide. This research may help to understand the importance  of
vorldWl t: ood hygienic standards on the farm, to reduce milk somatic cell
,mpleme;l Cuéi)gand to establish differential SCC standards. Farmers should use
coupts (’ astitis test to prevent infection, because high milk SCC affect the
Callfornl? g.lle milk and shelf life of the dairy products. Further, managing the
gl(l%tgn(}ann will help to improve quality and quantity of milk.
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