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ABSTRACT

The tobacco production has a significant impact on economic, demographic and social problems in Bulgaria and
other Balkan countries. The quality of the produced fine, light and aromatic oriental tobacco requires studying of
the natural fermentation process. The current article presents regression model of the natural fermentation
process in seven varieties of oriental tobacco Basmi in Bulgaria, first and second class. This model shows the
relationship between tobacco temperature, relative humidity of the environment and time. The three stages of the
natural fermentation process: pre-fermentation, active fermentation and “attenuation of the fermentation” are
analyzed.
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CTATUCTHUYKO MOJEJIMPAIBE 1 AHAJIM3A HA ITPOIECOT HA ITPUPOTHA
OEPMEHTAILINJA HA BYT'APCKUTE OPUEHTAJICKN COPTU TYTYH O
THUIIOT BACMA

[Tpon3BOICTBOTO HA TYTYH UMa 3Ha4YajHO BJIMjaHHE BP3 EKOHOMCKHOT, IeMOTrpad)CKUOT U COLMjATHUOT Pa3Boj Ha
byrapuja u npyrure apxaBu Ha bankanor. KBainTeToT Ha NMPOU3BENEHHWTE HEKHH, CBETIM M apOMaTHYHH
OPHMEHTAJICKU TYTyHU Oapa NMpoydyBame Ha MpOLEecoT Ha NpupojHa ¢epmeHTaurja. Bo oBoj Tpyn e npukaxas
PErpecHOHNOT MOJIET Ha NPOLECOT Ha NPUPOJHA (hepMEeHTalMja Kaj CEAyM COPTH OPHEHTAJICKH TYTYH O[] TUIIOT
bacma Bo Byrapuja, mpBa u BTOpa kiaca. OBOj MOJeN yKakyBa Ha BpCKaTa Mely TemIieparypaTa Ha TYTYHOT,
peJaTHBHATA BIIAXKHOCT Ha HAJBOpPEIIHATA OKOJHMHA M BpeMeTo. AHaNM3MpaHU ca TpuTe (a3 Ha NPOLECOT Ha
npupoaHa ¢pepMaHTalyja: npeadepMeHTalja, akTiBHa hepMeHTanuja u ,,cnadeeme” Ha hepMeHTanujaTa.

Kiayunu 300poBU: OpUEHTAICKH TYTYH, IPUPOHA epMeHTaIja, Kopenalnja, perpecCuOHeH MOeI
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INTRODUCTION

Despite of decreasing production quantity
in the last 10-15 years tobacco represents
more than 12 % from the agrarian export
of Bulgaria (Agrarian Academy-Sofia,
2011). In addition, the tobacco production
has significant impact on demographic and
social problems in some compact regions
in the country. Bulgarian oriental tobacco
is exported in EC and USA whose markets
are very strict to quality issues. This
requires  scientific research on the
technologies for processing oriental

tobacco. Natural fermentation generally
gives tobacco a more uniform color and a
milder taste (Geiss al., 2007). The natural
fermentation is being used more frequently
for light, fine and aromatic oriental
tobacco in order to achieve the balance
between its aromatic and taste qualities
(T'ro3enes, 1978; MoxHaues al., 1983).

The current article presents regression
model building and analysis of the natural
fermentation process of seven Bulgarian
varieties of oriental tobacco Basmi.

MATERIAL AND METHOD

Experimental studies are carried out on the
natural fermentation process of seven
varieties of oriental tobacco Basmi in
Bulgaria: Perustitsa-Ustina, Krumovgrad
90, Nevrokop 1146, Nevrokop 261, Melnik
812, Melnik 294 and Djebel 576. The

temperature of tobacco y (°C) and relative
humidity of the environment ¢ (%) are

measured in time t (days). Table 1 presents
the obtained experimental data on the
natural fermentation of oriental tobacco
Nevrokop 1146, first class.

Table 1. Experimental data on the natural fermentation of
tobacco Nevrokop 1146, first class

y(’C) P(%) t(days) y(c) @(%) t(days)
6.0 73.0 0 24.0 67.2 101
100  76.9 16 25.8 66.6 108
132 722 31 26.6 65.8 115
145 775 38 25.3 61.2 122
19.3 683 43 26.8 66.2 129
17.2  76.0 52 23.6 73.6 136
175 765 60 27.2 71.6 143
184  80.2 69 26.0 69.2 150
228 687 73 24.0 62.8 157
226  67.0 80 22.6 63.8 164
240  70.0 87 21.8 65.0 171
216  69.0 94 22.0 63.5 182
Correlation coefficients between humidity of the environment ¢ are

temperature of tobacco y and time t as well
as temperature of tobacco y and relative

estimated (table 2).
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Table 2. Correlation coefficients

Correlation  Correlation

Variety Class (v, 1) ¥, 9)
Perustitsa-Ustina ' 0,699 -0,540
I 0,670 0,523

Krumovgrad 90 | 0,775 -0,610
I 0,734 -0,582

Nevrokop-1146 I 0,851 -0,633
I 0,791 -0,616

Nevrokop-261 I 0,768 -0,629
1 0,723 0,641

Melnik-812 ' 0,762 -0,623
I 0,796 -0,597

Melnik-294 ' 0,782 -0,559
I 0,784 -0,608

Dijebel 576 ' 0,675 -0,482
I 0,683 -0,516

From the obtained results it is evident that:

o There are not significant
differences in the wvalues of
correlation  coefficient regarding
varieties and classes as well;

o The effect of time t and
relative humidity of the environment
¢ on the temperature of tobacco y is
significant with an opposite sign.

The aim of statistical data processing is to
establish the adequate model y = F(t, ) in

y=a,+at+at’+be,

where a,,a,,a,and b are model coefficients.

The adequacy of the regression model (1)
is proved by using F-test at level of
significance o = 0.05. This model explains
the dynamic of the studied natural
fermentation process in all seven varieties
of Basmi tobacco in Bulgaria. Table 3
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order to learn more about the relationship
between independent variables (t, ¢) and
dependent variable y. Besides, the model
will give opportunity to study precisely the
dynamic of natural fermentation process of
the Bulgarian oriental tobacco varieties.
The general stepwise regression procedure
(Fowler et al., 2000) includes studying t, o,
%, £, ¢, t.o, °. The regression model (1)
is the best fit for all seven varieties of
oriental tobacco Basmi. The software
system SPSS is used for experimental data
processing (Field, 2003).

Model (1)

presents obtained R? values corresponding
to the model (1) for varieties and classes of
Basmi tobacco in Bulgaria. The R? values
range from 0.912 for Melnik 812, Il class
to 0.962 for Nevrokop 1146, I class.
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Table 3. R?values and coefficients of the the regression model

Variety Class R? o a, a, b
oerustitsaUsting 0940 21,9276 03650 -0,0017 -0,2255
0060 21,9895 04070  -0,0019 -0,2431
‘ 100 | 0036 260865 02527  -0,0009 -0,2567
rumovgra 0928 263675 02643 0,001 -0,2628
) | 0962 198991 02300 -0,0008 -0,1837
Nevrokop 1146 I 0962 247199 02651 -0,0010 -0,2417
| 0917 302143 01325 -0,0003 -0,2520
Nevrokop 261 :
T 0923 30,7023 0,304  -0,0003 -0,2580
, | 0923 257559 0,746  -0,0007 -0,1787
Melnik 812
T 0912 209945 0,594  -0,0006 -0,1053
Melnik 204 | 0932 179208 0,684  -0,0006  -0,060
T 0919 251069 01461  -0,0004 -0,1603
_ | 0948 154784 04510 -0,0025 -0,1376
Djebel 576
T 0948 205287 04170  -0,0023  -0,2020

The model coefficients a,,a,,a, and bas

well as R? are different for the varieties
and classes because of their specific
biological features and the following
technological factors: initial humidity of
the tobacco, bale density and homogeneity
of the tobacco class for natural

fermentation.

It is important that the

structure of the regression model is the

same for entire varieties and classes.

The effectiveness of the factor "time",
based on the regression model of the
fermentation process for Nevrokop 1146, |
class can be computed as follows:

y 19,899+0,23*t—0,0008*t* —0,184* ¢

t

This estimation shows the effectiveness of
the factor “time” during the natural
fermentation process. It is calculated for
constant value of ¢. Figure 1 shows that
the effectiveness of this factor is declining

t

during the studying period of time. The
results of estimations of other varieties and
classes of the studied oriental tobacco
varieties are similar.
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Figure 1. Effectiveness of the factor “time” during natural fermentation of tobacco

Nevrokop-1146, I class

Fig. 2 shows the tobacco temperature y
(°C) during natural fermentation of tobacco
Nevrokop-1146, | class under the
regression model. It describes the three
stages of the natural fermentation process:
pre-fermentation (60-70 days), active
fermentation (70-80 days) and “attenuation
of the fermentation” (20-30 days). It
should be noted that:

o The specific characteristics
of all varieties of oriental tobacco
affect the duration of the

fermentation stages. The studied

process is natural, therefore the real
climate conditions also affect the
duration of fermentation;

The expert activities
continue after the stage “attenuation
of the fermentation” with the stage
“watching the tobacco”. It is
necessary because of two main
reasons: a risk of pests and the
probability of deformation of the
bales. The stage “watching the
tobacco” is important in order to
save the tobacco quality.
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Figure 2. Tobacco temperature (°C) during natural fermentation of tobacco

Nevrokop-1146, I class
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CONCLUSIONS

The developed regression model explains
the  relationship  between  tobacco
temperature, time and relative humidity of
the environment for the process of natural
fermentation of seven oriental varieties
Basmi of tobacco in Bulgaria. It describes
the three stages of the natural fermentation
process: pre-fermentation, active
fermentation and “attenuation of the
fermentation”. The current tendency for

applying natural fermentation of oriental
tobacco has a positive impact on the
development of small and medium tobacco
enterprises in Bulgaria and other Balkan
countries. The aim of the future scientific
work is to assess precisely the effect of
natural fermentation on the quality of the
cigarettes and last but not least on the
health of large group of people.
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