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Evaluation of the Membership Degree on Conventional Chemical Components of Tobacco Leaf in Yunnan Province based on Ciga-
rette Brand
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Abstract

C3F samples were collected from 76 base units in Yunnan Province and their conventional chemical components were analyzed, and the evalu-

[ Objective ] The aim was to understand the quality of the chemical components of tobacco in Yunnan Province. [ Method] The

ation was carried out based on the membership function and hierarchical cluster analysis of cigarette brand H1 and H2 in Yunnan. [ Result]
The results showed that major chemical components of 76 base units were of totally coordination. The total nitrogen of the H1 brand was higher
than that of the high quality tobacco leaves 12.08% ; H3 and H2 brand flue-cured tobacco raw materials were in line with the quality of Yun-
nan tobacco; The total sugar and reducing sugar of H4 brand cured tobacco were higher than of the high quality tobacco leaves 0. 76% and
10. 3% , respectively. The total sugar, reducing sugar and potassium of tobacco leaves of G1 Group base were high than that of G2 Group base
38.1% and 2.27% , 7.34% , respectively; total nitrogen and chlorine were low 4.69% and 11.11% ; nicotine is similar. The main chemical
components of H2 and H3 were not significant; The main chemical components of H3 and H4 were significantly different from the total nitro-
gen, the rest were not significant; No significant differences between H4 and H2. [ Conclusion] The leaves quality of tobacco base unit of G2

groups were better than that of G1 groups. Therefore, the evaluation provides a theoretical reference for the construction of the base unit.
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Table 1 Chemical composition index and membership function model
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Table 2 Totality description of chemical components of tobacco leaf in 76 tobacco base units in Yunnan
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Cromed componerts Mo Sumes Sandd Vararin 0 R B e
deviation coefficient // %
JEUBE Total sugar 31.31 76 4.68 14.95 20.15 42.06 -0.44 -0.30
A JFBE Reducing sugar 25.39 76 3.61 14.23 16.21 34.64 0.07 0.19
JV & Total nitrogen 1.96 76 0.29 14.85 1.16 2.69 0.91 0.26
{78 Nicotine 2.58 76 0.76 29.38 1.11 5.89 5.75 1.80
HJ! Potassium 1.84 76 0.37 19.95 1.10 2.93 1.20 0.53
4 Chlorine 0.28 76 0.16 58.57 0.01 1.18 11.36 2.45

T : BRI A AL E IR 2B I 2. 3% ~3.2% , A 1.8% ~2.4% , BHE24% ~33% i )J5HE 20% ~28% I 1=1.7% , A& T0.1%

~0.6% ,Z 0L 0.7 ~ 1 B0 LL 10 247, B2 <6,

Note: High quality tobacco leaf chemical components reference value in Yunnan Province were: nicotine 2.3% —3.2% ,total nitrogen 1.8% —2.4% ,total
sugar 24% —33% ,reducing sugar 20% —28% ,potassium ion=1.7% ,chlorine ion 0. 1% —0.6% ,nitrogen — nicotine ratio 0.7 — 1 ,sugar — nicotine ra-

tio 10, two sugar difference <6.
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Table 3 Totality description of chemical components of tobacco leaf of 4 brands in 2 groups

H1 H2
2Lt %
1%1;%£componems FHfE FEAR FHME FEAH %ﬁfﬁ[ K- IB%E S~ W%E
Mean Samples Mean Samples coefficient /% K-kurtosis S-kurtosis
S Total sugar 25.95 1 30.76 31 15.91 -0.59 -0.31
IR JFUBE Reducing sugar 20.93 1 25.23 31 14. 65 -0.40 0.44
4% Total nitrogen 2.69 1 1.98 31 17.70 0.32 -0.25
J{A8 Nicotine 2.87 1 2.56 31 30.41 3.26 1.13
Hf Potassium 2.37 1 1.75 31 23.09 1.05 0.75
& Chlorine 0.52 1 0.29 31 39.46 0.65 0.18
H3 H4
A A5 B AL A5 B AL
Chemical components T 2{H FEAMC  Variation  K-WgJE  S-gJE P FEARL  Variation K- S - W
Mean Samples  coefficient  K-kurtosis ~ S-kurtosis Mean Samples  coefficient  K-kurtosis S-kurtosis
% %
S Total sugar 31.01 28 13.77 -0.31 -0.48 33.25 16 14.15 0.21 -0.37
B JFBE Reducing sugar  25.03 28 12.34 -0.33 -0.002 26.63 16 15.72 1.96 -0.41
J % Total nitrogen 1.98 28 10. 86 2.49 1.02 1.82 16 10.62 -1.14 0.29
J58 Nicotine 2.68 28 32.57 6.63 2.30 2.43 16 20.24 0.52 0.44
47 Potassium 1.88 28 16.98 2.84 0.82 1.92 16 17.83 2.84 0.65
# Chlorine 0.30 28 72.64 10.25 2.84 0.23 16 53.32 0.57 0.80
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Table 4 Totality description of chemical components of tobacco leaf in 2 groups

Gl
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Chemiodt components P FEAH Variation i ikt 055" g o Variaion b ok KSR SHE
Mean  Samples coefficient Minimum Maximum Mean  Samples coefficient Minimum Maximum .

% kurt051s kurtosis % kurlosm kurtosis
S Total sugar 31.82 43 14.35 21.50  42.06 -0.23  -0.31 30.65 33 15.73 20.15 38.02 -0.60 -0.26
IR JFHE Reducing sugar  25. 64 43 14.05 16.21 34.64 0.70 -0.04 25.07 33 14.59 18.42 32.68 -0.32 0.50
S Total nitrogen 1.92 43 11.50 1.57 2.66 1.56 0.76 2.01 33 18.02 1.16 2.69 0.27 -0.16
JHB Nicotine 2.58 43 29.73 1.52 5.89 8.19 2.40 2.58 33 29.38 1.11 5.15 3.35 1.06
41 Potassium 1.90 43 17.28 1.10 2.80 2.23 0.71 1.77 33 22.92 1.14 2.93 0.72 0.65
£ Chlorine 0.27 43 70.65 0.01 1.18 12.06 2.92 0.30 33 39.43 0.01 0.56 0.41 0.17
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Table 5 Comparison of chemical composition of tobacco leaf of brands in 2 groups

V=37 H2 - H3 H3 - H4 H4 —H2
Chemical components F Sig. F Sig. F Sig.
JE B Total sugar 0.11 0.74 2.56 0.12 2.79 0.10
A J5EBE Reducing sugar 0.05 0.82 2.11 0.15 1.38 0.25
4% Total nitrogen 0.004 0.95 5.72 0.02 2.81 0.10
i Nicotine 0.35 0.56 1.10 0.30 0.33 0.57
41 Potassium 1.84 0.18 0.10 0.75 1.88 0.18
4, Chlorine 0.01 0.94 1.52 0.23 3.65 0.06
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Table 6 The totality description of conformity degree of each index

x6 BERHEELSMGHRHIR

et [ brifE 22 FoME S PNEN 5 S FAL
Indicators Mean Standard deviation Minimum Maximum Variation coefficient // %
o Total sugar 0.777 1 0.323 9 0 1 41.7
A JEHE Reducing sugar 0.862 4 0.286 9 0 1 33.3

J % Total nitrogen 0.928 3 0.162 8 0.09 1 17.5
JHB Nicotine 0.809 3 0.3130 0 1 38.7
4P Potassium 0.799 2 0.347 6 0.01 1 43.5
4 Chlorine 0.940 1 0.212 8 0 1 22.6
WA= Two sugar difference 0.6309 0.443 2 0 1 70.2
ZUBH L Nitrogen-nicotine ratio 0.820 5 0.273 3 0 1 33.3
JEA Total 0.8209 0.1347 0.38 1 16.4
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Table 7 The conformity degree frequency statistics of each index
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abr ot Coincidence L L Coincidence Coincidence o
. Coincidence Coincidence Coincidence Coincidence
Indicators values greater values less values less
value 100% values 80% values 70% value 0
than 90% than 70% than 10%
to 90% to 80%
JEUBE Total sugar 36 42 10 6 19 7 4
A Reducing sugar 55 58 3 1 14 5 4
B Total nitrogen 53 60 6 7 4 1 0
4B Nicotine 45 49 4 1 22 7 6
41 Potassium 56 56 0 0 20 5 1
£ Chlorine 69 69 1 1 6 3 3
PBEZE Two sugar difference 41 42 1 1 34 21 20
A0 [t Nitrogen-nicotine ratio 39 46 5 8 17 3 3
JEA Total 5 23 25 11 19 0 0
xS LHAE
Table 8 Total conformity

S AR HE YR o
Category Frequency Percentage // % Cumulative percentage // %
— 23 First, second grade cigarette 23 30.3 30.3
H =254 Grade three cigarette 25 32.9 63.2
H A2 Other types of cigarettes 11 14.5 77.7
A Lower class 17 22.4 100.0
JEMAR Total 76 100.0
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Table 9 Production base of each category of raw materials
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