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ABSTRACT

The physical characteristics of tobacco leaves are the basic indicators that enable the assessment of tobacco quality in
practice. They reflect the structure and chemical composition of the leaf and are closely related to the smoking and
flavor properties of the tobacco. A field experiment with the oriental tobacco variety Prilep 66-9 was conducted
in 2022 at the experimental field of the Scientific Tobacco Institute — Prilep, following standard
methodology. Three variants were included in the experiment: tobacco harvested at technological maturity, before
technological maturity (green/unripe state), and after technological maturity (overripe state). The main aim of the
experiment was to assess the quality of tobacco depending on the time of harvest. Considering their importance in the
industrial processing of tobacco, leaf substantiality, thickness and midrib content were analyzed. The results showed
significant differences among the investigated maturity stages for all examined physical properties (p < 0.05), with
the highest leaf thickness and substantiality recorded at technological maturity.
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OU3NYKU CBOJCTBA HA TYTYHOT O TUITIOT ITPUJIEII I1 66 9 BO
3ABUCHOCT Ol BEPBATA HA JIMCTOBUTE BO PA3JIMYHA 3PEJIOCT

dusznukurte KapaKTEPUCTUKU Ha JIUCTOBUTC OJ TYTYH C€ OCHOBHHOT MHIMUKATOP HITO OBO3MOXYBa IMPOLCHKA Ha
KBAJIUTETOT HAa TYTYHOT BO mpakca. Tue ja pediiekTupaar CTPyKTypara i XeMUCKHOT COCTaB Ha JIUCTOT U Ce TECHO
MOBP3aHHU CO CBOjCTBATA HA MyLICHE U BKYC HA TYTYHOT. MajKul ' peIBy/] IPETXOAHUTE CO3HAHU]A HA MOBPIIMHHUTE
0]l eKCIIEPUMEHTATHOTO ToJie Ha HaydHHOT HHCTHTYT 3a TyTyH - [Ipuien Bo 2022 roauHa Geliie MOCTABEH OIMHT O
tunot npuien I1 66 9 no cranaapana Merogonoryja. Tpu BapujaHTH Oea BKIyYSHH BO HCHHTYBameTo - OepOa Ha
TYTYHOT 3a BpeMe Ha TEXHOJOIIKa 3PEJIOCT, MpEeJ TEXHOJOIIKA 3pEeNOCT (3eneHa cocTojba), kako U Oepba Ha
TYTYHCKHUTE JIACTOBH IO TEXHOJIOIIKA 3pesiocT (mpe3peana cocTojba). Llenta Ha oBa mcnuTyBame Oelie a ¢e BOOYH
KBAJUTETOT HA TYTYHOT BO 3aBUCHOCT OJ BpeMeTo Ha OepOara. VIMajKku TO MpeaBuj HUBHOTO 3HAYCHE 3a
WHYCTpUCKaTa NpepaboTka Ha TYTYHOT, Oca aHaU3WPaHU MATePUjaATHOCTA U JeOe/IMHATa HA JIUCTOT U
COJIp’)KMHATA Ha TJIABHOTO peOpo. PesynraruTe moKaXkaa CTATHCTHYKA 3HAYAJHH PA3NUKH Mely HUCIUTYBAHHUTE
CTEIICHH Ha 3pPEJIOCT 3a CUTE aHaNIW3MpaHu (Gu3nuku cBojctBa (p < 0,05), mpH MITO HAjBHCOKH BPEIHOCTH 3a
nebenrHaTa U MaTEepPHjaTHOCTa Ha JIMCTOT Oea YTBPIEHH! BO TEXHOJIOIIKA 3PEJIOCT.

Kayunu 300poBu: opueHTaleH TyTyH, copta [Ipuien 66 9, ¢pusnuku cBOjcTBa, 3pEIOCT.
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INTRODUCTION

The physical characteristics of tobacco leaves
are the basic indicators that enable the
assessment of tobacco quality in practice.
Visible characteristics of tobacco leaves,
such as dimensions, form and color, are
largely determined by their anatomical
structure and chemical composition and are
therefore useful indicators of technological
and smoking quality. They reflect the
structure and chemical composition of the
leaf and are closely related to the smoking
and flavor properties of the tobacco. So, this
is mostly used in determining the tobacco
quality, the internal content is determined
according to the visible characteristics of the
tobacco leaves, and according to that an
opinion for the technological and smoking
properties of the tobacco is formed. The aim

of this study was to assess the quality of
tobacco depending on the time of harvest.
Among the most important physical
properties in the oriental aromatic tobaccos
are: Leaf substantiality measured in g/m?,
leaf thickness measured in microns and
midrib content measured in %. Nuneski
(1986) came to the conclusion that Prilep
type tobaccos have the best quality when the
substantiality of the leaf tissue is between
57.7 and 81.9 g/m?. According to Timov et al.
(1974) the midrib content in oriental tobaccos
is usually between 14 and 18%. Considering
their great importance in the industrial
processing of tobacco, we decided to analyze
the following major physical properties (leaf
substantiality, thickness and midrib content)
of the standard variety Prilep 66 9.

MATERIAL AND METHODS

The trial was set up in the experimental field
of the Scientific Tobacco Institute - Prilep,
during the 2022 harvest. Tobacco that was
harvested at the stage of technological
maturity was used as a standard in the trials.
For comparison in terms of quality and
quantity, harvests were performed before
technological maturity (green/unripe state)
and after technological maturity (overripe
state). The aim of this study was to assess the
quality of tobacco depending on the time of
harvest. The seedlings were produced in the
usual way in conventionally prepared cold

seedbeds, covered with polyethylene fabric,
on an area of 40 m? in the nursery of the
Scientific Tobacco Institute - Prilep. The trial
was set up in randomized block design, three
variants in  three  replications and
transplanting was done manually at 40 cm x
15 cm spacing (Figure 1). Five laboratory
measurements were performed for each field
replicate. The mean values were subjected to
analysis of variance (ANOVA), and
differences among treatments were evaluated
using the LSD test at the 0.05 probability
level.

Figure 1. Tobacco plantation
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The tobacco was harvested by hand at
technological maturity stage (standard),
before  technological = maturity  stage
(green/unripe state) and after technological
maturity stage (overripe state) (Figure 2).

The tobacco was strung by hand and sun-
cured on racks covered with polyethylene

cloth, all placed in one or two rows (Figure 3,
Figure 4).

The qualitative assessment of the cured
tobacco was carried out according to the
Regulations for qualitative and quantitative
evaluation of raw tobacco leaf for
oriental tobacco types.

22

Figure 4. Tobacco cring




Natasha Zdraveska: PHYSICAL COMPOSITIONS OF TOBACCO OF THE ...

RESULTS AND DISCUSSION

After the manipulation of the raw tobacco
leaf, a qualitative assessment was performed
according to the Regulations
for qualitative and quantitative evaluation of
raw tobacco leaf for oriental tobacco types.
After that, samples were taken for laboratory
testing. The laboratory examination referred
to the physical properties of the obtained raw
material depending on the time of harvest.

The study of the dependence between the
quality of tobacco and its physical properties
is of particular importance, since they first
determine the so-called technological-
commercial quality of tobacco leaf
(Uzunoski, 1985). Physical properties vary
depending on the variety, insertion, agro-
ecological conditions and the applied

agronomic measures (Dimitrieski and
Miceska, 2009; 2019). In most cases there is
a consistent relationship between chemical
composition, anatomical structure, numerous
external organoleptic properties and physical
traits of tobacco leaf, which are widely used
in determination of tobacco quality (Timov et
al., 1974).

Leaf substantiality as a physical indicator of
quality is of particular importance to the
fabrication, because it indicates the total dry
matter content of the leaf, it depends on the
volume weight, which determines how many
cigarettes you will get from one kg of tobacco
in leaf (Dimitrieski, 1990). Obtained results
of the technological examinations are
presented in Table 1.

Table 1. Technological properties

Components
Harvest time Harvest Roib, Leafoblade, Thickness, Substantiality,
Z %o pm g/m?
Middle belt 16.84 83.16 77.00 78.85
Technological maturity
Upper belt 14.45 85.55 81.50 83.90
Middle belt 16.90 83.10 75.00 72.35
Green (unripe) state
Upper belt 14.88 85.12 78.00 77.85
Middle belt 15.84 84.16 72.50 60.10
Overripe state
Upper belt 14.35 85.65 72.50 72.02
Middle belt 0.121 0.121 0.556 0.598
LSD 0.05
Upper belt 0.101 0.101 0.569 0.712

LSD 0.05 — Least Significant Difference at the 5% probability level. Differences between mean values greater than the

corresponding LSD value are statistically significant (p < 0.05)

Technological properties that have been
processed are significant because they affect
the quality of tobacco and manufacturing
yield. Tobacco as a crop is grown, i.e. it is
used in a dry condition. In order to obtain raw
material that can be used in cigarette
manufacturing, it is important to obtain a
high level of quality during production and
further processing. More important and more
significant for tobacco quality are the

thickness of the leaf and the substantiality,
i.e. the proportions of the midrib and leaf
blade. From the obtained results, it can be
seen that the highest thickness was measured
in leaves harvested at technological maturity
stage, upper belt 81.5 um and middle belt 77
um, and the smallest value was measured in
tobacco leaves picked after technological
maturity — 72.5 um. The differences in leaf
thickness among the investigated maturity
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stages were statistically significant (p < 0.05)
in both the middle and upper belts and
exceeded the corresponding LSD 0.05
values. Bogdancheski et al. (1988),
examining the technological properties of
tobacco in several varieties of the Prilep type
in the region of Delchevo, found an average
thickness of the upper zone of the leaves from
78 to 95 um. These values are an indicator of
the nutrition of the leaf, which means that if
the leaf is more nourished during the
vegetation, it will be thicker and vice versa.
In this study, overripe leaves showed lower
thickness values. The higher insertions,
which are also more nourished, have a greater
thickness. This is confirmed by the obtained
results shown in Table 1. The thickness of the
leaf also depends on the leaf nervature
expression, i.e. on the proportions of the
midrib and leaf blade. If the nervature is more
pronounced, the leaf appears thicker, because
the side ribs are disproportionately thicker
than the blade. It is a sign of poorer quality,
while a thicker blade with a fine nervature is
not an expression of poor quality. From the
results shown in terms of the proportions of
the midrib and leaf blade expressed in
percentages, the leaves harvested at
technological maturity have the best quality,

16.84% rib and 83.16% leaf blade on the
leaves from the middle belt and 14.45% rib
and 85.55% leaf blade on the leaves from the
upper  belt.  Statistically  significant
differences among maturity stages were also
determined for the proportions of the midrib
and leaf blade (p < 0.05). Tobacco leaves
harvested after technological maturity have
lower values of midrib proportion for the
middle and upper belt. The leaf is more
delicate, thinner with indistinct nervature.
Leaf substantiality represents the absolute
amount of matter per unit area. According to
leaf substantiality, it is estimated whether the
tobacco is with high content, full or empty.
From the results shown in Table 1, the lowest
values in terms of leaf substantiality have the
leaves from the middle and upper belt of the
tobacco harvested after technological
maturity (60.10 g/m? and 72.02 g/m?), which
indicates a considerably lower leaf
substantiality —compared with tobacco
harvested at technological maturity. The
differences among all three maturity stages
were statistically significant (p < 0.05) in
both stalk positions, with the highest
substantiality recorded at technological
maturity.

CONCLUSIONS

According to the proportion of the midrib and
leaf blade, expressed in percentages, the
leaves harvested at technological maturity
stage have the best quality, 16.84% rib and
83.16% leaf blade on the leaves from the
middle belt and 14.45% rib and 85.55% leaf
blade on the leaves from the upper belt. The
upper stalk positions, which are also more
nourished, have a greater thickness. The
greatest thickness was measured in leaves
harvested at technological maturity stage,
upper belt 81.5 um and middle belt 77 pum,
and the smallest value was measured in
tobacco leaves harvested after technological
maturity, 72.5 pm. According to leaf
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substantiality, it is assessed whether the
tobacco is with high content, full or empty.
The lowest leaf substantiality values were
recorded in the middle and upper leaf belts of
tobacco harvested after technological
maturity (60.10 g/m? and 72.02 g/m?,
respectively),  indicating  lower leaf
substantiality and  consequently  less
favorable physical quality compared with
tobacco harvested at technological maturity.
Statistical analysis confirmed significant
differences among the investigated maturity
stages for all examined physical properties in
both the middle and upper belts (LSD, p <
0.05).
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