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ABSTRACT

Tobacco leaves harvested at different stages of maturity have different chemical compositions that affect their
smoking properties.

Following a standard methodology, an experiment with Prilep P 66 9 was conducted at the experimental field of
the Scientific Tobacco Institute - Prilep,.

Three variants were included in the trial - oriental tobacco harvested during technological maturity, before
technological maturity, as well as tobacco leaves harvested after technological maturity.

The aim of this study was to perceive the quality of tobacco depending on the time of harvest.

Tobacco harvested at technological maturity gives a high quality tobacco raw material with a content of soluble
sugars of 26.17% for middle belt leaves and 25.97% for upper belt leaves.

Tobacco leaves harvested at green state specify a very low Shmuk’s number (2.30 for the middle belt leaves and
2.20 for the upper belt leaves) which indicates lower quality.
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BJIMJAHUETO HA BEPBATA BO PA3J/IMYHA 3PEJIOCT BP3 XEMUCKHOT
COCTAB HA TYTYHCKATA CYPOBHHA O/l TUITIOT IMPUJIEII II 66 9

TyTyHCKHTE JMCTOBH OCpEHM BO pa3iMyHA 3pPEIOCT MMaaT Pa3iIMYeH XEMHCKH COCTaB, LITO CE O/pa3yBa Bp3
MYIIAYKHATE CBOjCTBA.

Ha ommutHOTO MOTe ipy Hay9HMOT MHCTUTYT 3a TyTYH - [Ipmren Gemre moctaBeH omut co coprata [1 66 9 ciopen
CTaH/IapJiHa METOI0JIOTH]a,

Bo ucnuryBameTo Oea BKIyueHHM TPHU BapHjaHTH - OPHEHTAIEH TYTYH OepeH BO TEXHOJIOUIKA 3PEeJoCT, Mpej
TEXHOJIOIIKA 3PEeOCT, M Oepbda Ha TYTYHCKH JIMCTOBH ITO TEXHOJIOUIKATa 3PEJIOCT.

Ienta Ha oBa UCTpaXKyBame Oelle Ja ce corea KBUINTETOT Ha TYTYHOT BO 3aBUCHOCT OJ1 BpeMeTo Ha bep0a.
TyTyHOT OepeH BO TEXHOJIONIKA 3pEIOCT JaBa BHCOKOKBAJUTETHA TYTYHCKa CYpOBHHA CO COJp)XKHMHA Ha
pacTBOpJIMBH IIekepH o1 26,17% 3a TUCTOBUTE 0] CPEAHUOT 1ojac U 25,97% 3a IUCTOBHUTE OJ] TOPHHUOT I10jac.
TyTyHCKHTE THUCTOBU OEpeHH Tpe]] TEXHOJIOIIKA 3pesiocT, MMaat MHOry Hu30K IlIMykoB 6poj (2,30 3a nucroBuTe
oJ1 cpeaHuoT 1ojac u 2,20 3a JIUCTOBUTE OJ1 TOPHHUOT I0jac), MITO € 3HAK 33 TOHU30K KBAJIUTET.

Kityurn 300poBH: KBAJIHTET Ha TYTYH, XEMHCKH COCTaB, 3peJIOCT, PACTBOPJHMBHU jariexuuapaTtd, LIMykos
KOE(UIIMEHT.

INTRODUCTION

The chemical composition plays a significant role in determining the qualitative value of
tobacco raw material. Quality of tobacco does not depend on the chemical components it
contains, but on their mutual relationship, as well as on the changes that occur under the
influence of growing conditions and the curing method (Baylov, Popov, 1965).

The optimal tobacco quality depends on harvesting the leaves at technological maturity.
Maturity is judged subjectively, based on the leaf color, visual appearance, sound when
removed from the plant and the angle at which the leaf is oriented relative to the plant's main
stem. Chemical composition of tobacco is also manifested through the external appearance of
the leaves, especially through the color and materiality of the leaf (Uzunoski, 1985). After
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curing, immature tobacco leaves have a greenish shade, poor texture, higher content of
nitrogen substances and low Shmuk’s number. Overripe leaves in a dry state crumble during
handling, have a lower content of soluble sugars and contain a higher percentage of mineral
substances compared to leaves harvested at technological maturity.

MATERIAL AND METHODS

During the 2022 harvest, a trial with tobacco type P 66 9 was carried out on the experimental
field of Scientific Tobacco Institute - Prilep.

Tobacco harvested during technological maturity was used as the standard in the tests. For
quality and quantity comparison, two harvests of tobacco leaves were performed, one before
technological maturity (green state) and one after technological maturity (overripe state). The
aim of this study was to perceive the quality of tobacco depending on the time of harvest.

The seedlings were produced in the usual manner, in cold crafted beds covered with
polyethylene cloth on an area of 40 m2, in the nursery of Scientific Tobacco Institute - Prilep.
The field experiment was performed using the method of randomized blocks, three variants in
three replications. Tobacco planting was done manually at a distance of 40x15 cm. The
tobacco was harvested manually at technological maturity (standard), before technological
maturity (green state) and after technological maturity (overripe leaves). It was harvested by
hand and cured in the sun on racks covered with polyethylene cloth placed in one row.
Obtained tobacco raw material from the three variants was examined for technological and
chemical properties as indicators of quality. Following chemical properties will be elaborated
in this paper: nicotine, total nitrogen, proteins, soluble sugars, ash and Shmuk’s number.
Nicotine in the raw material was determined spectrophotometrically according to MKC 1SO
2881. The content of total and protein nitrogen was determined according to the Kjeldahl
method modified in STIP, sugars according to the Schmuck and Bertrand method, and the
Schmuck number was calculated from the reducing sugars and proteins. Chemical tests were
performed according to recognized standard methods in an accredited laboratory of Scientific
Tobacco Institute - Prilep.

Figure 1 Tobacco plantation



Figure 4 Dry tobacco leaves harvested in different maturity
RESULTS AND DISCUSSION

Tobacco raw material has a different chemical composition depending on the type of tobacco,
insertion, technological processing, as well as the conditions during the vegetation. According
to its chemical composition, tobacco is a complex chemical substance composed of a large
number of chemical compounds which, during combustion, pass into the tobacco smoke
partially or completely, or are transformed into other compounds and thus act to a certain
extent on the smoker's body.



Nicotine, as the most typical representative of the alkaloid group, is one of the most important
indicators of tobacco quality (Dimitrieski, Miceska, 2009). Nicotine is present in all parts of
tobacco except the ripe seed and is mostly present in the leaf (Gornik, 1973). The leaves
harvested in green state contain the most nicotine: 1.15% middle belt leaves and 1.25% upper
belt leaves (Table 1), because the decomposition of nicotine is carried out incorrectly.
Overripe leaves have the lowest values, 0.57% in the middle belt and 0.46% in the upper belt.
Nicotine content of Pilep type ranges from 0.59% to 0.84% (Grabuloski, 1969). Nicotine
should not be analyzed in isolation as an indicator of quality, but in correlation with the
composition of other chemical compounds that neutralize its negative effect on the quality of
tobacco.

Nitrogen substances (total nitrogen, protein nitrogen and proteins) expressed in percentages
are most prevalent in tobacco harvested in green state, which indicates a lower quality. Total
nitrogen content is negatively correlated with tobacco quality and total nitrogen content above
3% has a negative impact on quality (Dimitrov, 1964). Leaves harvested in the green state
contain total nitrogen expressed in percent 3.28 for the middle belt and 3.15 for the upper belt

(Table 1).
Table 1. Important chemical properties of tobacco
Harvest Time Harvest Nicotine Total Protein Proteins Soluble Ash Shmuk’s
% nitrogen nitrogen % sugars % number
% % %
Middle
Technological  belt 0.82 1.72 1.15 5.74 26.17 8.82 456
maturit
y geplfer 0.70 1.70 1.10 5.90 25.97 9.95 4.40
Middle
be'lt 1.15 3.28 1.25 7.45 17.11 14.10 2.30
Green state U
beﬁfer 1.25 3.15 1.72 8.15 18.10 12.15 2.20
Middl
. ladle  os7 1.48 0.73 5.78 23.85 11.90 413
Overripe belt
State
t’eﬁfer 0.46 1.42 0.69 5.93 24.92 10.90 4.20

Soluble sugars are the only chemical component that has a positive effect on taste. During the
combustion of tobacco, they neutralize the alkaline reaction produced by the proteins and
other compounds in the leaf. High quality oriental tobacco should contain more than 14%
soluble sugars, good quality 10-11% and poor quality less than 9% (Uzunoski, 1985).
Compared to leaves harvested in green state, where the content of soluble sugars is 17.11%
for middle belt leaves and 18.10 for upper belt leaves (Table 1), tobacco harvested at
technological maturity gives a high quality tobacco raw material with a content of soluble
sugars of 26.17% for middle belt leaves and 25.97% for upper belt leaves.

In Table 1 it can be seen that tobacco raw material obtained from the leaves harvested at
technological maturity has a lower and more favorable content of mineral substances (8.82%
for the middle belt leaves and 9.95% for the upper belt leaves) and higher content when
harvesting the leaves in the green state (14.10% for the middle belt leaves and 12.15 % for the
upper belt leaves).

In addition to the values for presence of certain chemical components from the chemical
composition of tobacco, so-called quality coefficients are also used to represent the mutual



relations of these components (Shmuk, 1948). In our research, we decided to analyze the
Shmuk’s number (shown in Table 1) due to its frequent use worldwide and in our region. In
green tobacco leaves, there is an unfavorable ratio of soluble sugars to proteins, specifically a
very low Shmuk’s number (2.30 for the middle belt leaves and 2.20 for the upper belt leaves).
According to the tested chemical properties, the most favorable ratio of soluble sugars to
proteins, with the highest values of Shmuk’s number, is found in the middle and upper belt
leaves harvested at technological maturity (4.56 and 4.40). Ratio between soluble sugars and
proteins is used as an objective indicator of tobacco quality (Donev, Zlatev, 1974).

CONCLUSIONS

Based on the results from the analysis of chemical properties of Prilep P 66 9 tobacco raw
material, which was obtained by harvesting tobacco leaves at different stages of maturity, the
following conclusions can be drawn:

e The nicotine content varies from 0.46% in overripe leaves to 1.25% in leaves
harvested in green state;

e Nitrogen compounds (total nitrogen 3.28%, proteins 8.15%) are most abundant when
tobacco leaves are harvested in green state;

e Tobacco harvested at technological maturity has a high content of soluble sugars
(26.17% for the middle belt leaves and 25.97% for the upper belt leaves), indicating
high-quality tobacco in terms of its chemical composition. The ratio between soluble
sugars and proteins, represented by Shmuk’s number, reaches its highest values of
4.56 and 4.40 for the leaves from the middle and upper belts, which were harvested at
technological maturity;

e Tobacco leaves harvested at technological maturity have the most favorable chemical
composition, indicating high-quality tobacco raw material.
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