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Comprehensive evaluation and analysis of chemical compositions of
main cultivated tobacco varieties in South Shaanxi
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Abstract; [Objective] The objective of this study was to establish a comprehensive method to evaluate
tobacco chemical constituents,assess tobacco chemical quality and guide the selection of tobacco varieties in
South Shaanxi. [Method] Middle and upper leaves of main tobacco varieties (Yunyan 87, Yunyan 97, Qin-
yan 96 and K326) in representative regions (Luonan County of Shangluo City,Xunyang County of Ankang
City, Yang County of Hanzhong City) in South Shaanxi Province was sampled and determined. Then the

collected data were converted using the subordination function method and statistically analyzed using the

* [k H ] 2012-10-19
[HAIH ] Bv & 00 sE 2 " L5 H (KJ-2011-01)
(EHERAT 2RIT989—), T il pg AR A, 2632 A0 -1, 32 B N 35w sk A W98 . E-mail: lichangjiang99@163. com
CGEfEEE ] EEEE (1968—) 2 B v /v B #0810 2 S 0 o 32 3 A Sl 28 78 R s O VE I BE T

E-mail : wenxiaoxia6811@163. com



68 P AL AR MRB 3 222 4R (A SRR 2 B

#%

factor analysis. At last,tobacco chemical quality was comprehensively evaluated and sorted. [Result] Four

factors,namely potassium chlorine-total nitrogen/nicotine factor, total sugar nicotine factor, reducing sug-

ar-reducing sugar/total sugar factor,and total nitrogen factor were extracted. Factor comprehensive scores

showed that upper leaves of Yunyan 87 in Xunyang County had the best chemical quality in South Shaanxi,

and K326 in Xunyang County was the best tobacco variety. The best tobacco variety in Yang County and

Luonan County was Qinyan 96. [Conclusion) Factor analysis combined with subordination function method

could be a method of chemical composition comprehensive analysis of tobacco leaves. Xunyang County was

more suitable for tobacco fine quality formation in South Shaanxi,and K326, Yunyan 97 and Yunyan 87

were good varieties in Xunyang County.

Key words: tobacco;subordination function method;factor analysis;comprehensive evaluation
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Table 1 Indexes of tobacco chemical compositions in different regions in
South Shaanxi transformed by subordinate function method
B i . \ R B 4 A CUT U T e
Sample If}ﬁ EE Reducing Total ) {i W%Ft Total sugar/ Total N/ Reducing
code Nicotine Total N sugar sugar K d K/Cl Nicotine Nicotine sugar/
Total sugar
Al 0.93 1.00 1. 00 0.95 0.99 0.42 1. 00 0. 82 0.74 0. 36
A2 0.99 0. 82 0.71 0.56 0. 88 0.72 0. 37 0. 82 0.74 0.57
A3 1.00 0.92 1. 00 0. 65 0. 81 0. 64 0.42 1.00 0.79 0.15
A4 0.92 0. 86 0.98 0.61 0.93 0.61 0. 50 0. 86 0. 94 0.17
A5 0.77 0.77 0.71 0. 55 0.70 0.58 0. 46 0. 44 0.92 0. 54
A6 0.78 0.77 0.69 0.59 0. 82 0. 44 0. 80 0. 47 0.99 0. 66
A7 0.93 1.00 1. 00 0. 87 1.00 0.67 0.45 1.00 0. 94 0.22
A8 0.92 1. 00 1.00 0.78 0.98 0.67 0.45 0.95 0.99 0.21
Bl 0. 68 1. 00 0. 87 0. 70 0. 38 1. 00 0.07 0. 83 0. 35 0.57
B2 1.00 0.72 0. 68 0.53 0. 30 1.00 0.10 0. 96 0.41 0.57
B3 0. 89 0.75 0.73 0.43 0.00 1. 00 0. 00 0.98 0. 26 0.28
B4 1.00 0. 66 0.75 0.41 0. 04 1. 00 0.02 0.93 0. 44 0.22
BS 1. 00 0. 88 0.78 0.50 0.45 0.78 0.22 1. 00 0.51 0.32
B6 0. 96 0.95 0.76 0.58 0.57 0. 83 0.22 1.00 0.49 0.52
B7 0. 64 1. 00 0.90 0. 65 0.57 0. 86 0.21 0. 81 0. 35 0.42
B8 0.71 1. 00 0. 87 1. 00 0.23 0. 94 0.11 0.68 0. 39 0. 27
C1 0.78 1. 00 1. 00 0.95 0. 40 1. 00 0.12 0. 83 0.57 0. 85
C2 0.45 0.71 0. 94 1. 00 0.62 1. 00 0. 15 0. 64 0.49 0.79
C3 0.91 1. 00 0.72 0.46 0. 28 1. 00 0. 10 0.99 0.56 0. 36
C4 1.00 0.71 0.67 0. 20 0. 64 0. 83 0.23 0. 81 0. 60 0. 00
C5 0. 84 1. 00 0. 45 0.47 0.49 0. 83 0. 20 1. 00 0.41 0. 85
C6 0.92 1.00 0.99 1. 00 0.70 0. 64 0. 39 0.79 0.70 0. 31
C7 0.78 1. 00 0.45 0. 54 0.11 0. 83 0.11 1. 00 0. 38 1. 00
C8 0.91 1. 00 0. 65 0.62 0. 27 0. 94 0.11 1.00 0.49 0. 81
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Table 2 Critical values for each chemical index
.. ] e 0 2o 1 R JEHE/ Y% g /0 BH B R L P
.. llm%{fﬁ *HW/A BAR/ % Reducing R/ % Total sugar/ Total N/ il‘{A
Critical values Nicotine Total N Total sugar L L Cl
sugar Nicotine Nicotine
a 2. 80 2.50 22.00 24.00 9.50 1.05 0.8
b 2.20 2.00 18. 00 20. 00 8.50 0. 95 0.3
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Table 3 Correlation analysis of tobacco chemical constituents of different regions in South Shaanxi
. ) . . WO
~ . N A Ji S 1 : R o
i w - em LR BR w w wae B SR Reducing
Index Nicotine Total N g © K Cl K/Cl 1l sug SR sugar/
sugar sugar Nicotine Nicotine
Total sugar
HHH% Nicotine 1. 000
HBA Total N —0.087 1. 000
ﬁﬁ/ﬁcﬁ —0.094 0.212 1. 000
Reduing sugar
BBl Total sugar —0. 448 0. 457 0.692* 1.000
# K 0.110 0.128 0.513 0. 320 1. 000
4 Cl —0.231 —0.095 —0. 241 —0.162 —0.797* " 1. 000
M K/Cl 0.148 0.089 0.346 0.279 0.818" * —0.945 1.000
B IE Total 0.534 0.327  —0.118  —0.257 —0.266 0.344  —0.383 1.000
sugar/Nicotine
AL Total N/ 0.242  —0.008 0. 400 0.189 0.836" * —0.806 0.776* > —0.337 1. 000
Nicotine
W%Hf Reducing —0.477 0.168  —0.472 0.131  —0.282 0.227  —0.193 —0.102  —0.298 1. 000
sugar/ Total sugar
o F o o p B B FEAE(P=0.05) FH B FH - (P=0.0D),
Note: * shows significant correlation (P=0.05), * * shows highly significant correlation (P=0.01).
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Table 4 Eigenvalue,variance and cumulative of factors

W1 8RN T F{H Initial eigenvalue

e R J5 /3 I F{H Rotation sum of squared loadings

ans A4 FETME/ N BB EABME/ N S0 [ JRETIRE/ % BB R/ %
actor . Variance Cumulative . Variance Cumulative
Eigenvalue contribution contribution Eigenvalue contribution contribution
1 4.131 41. 306 41. 306 3.707 37.070 37.070
2 2.117 21.168 62.474 2.010 20.103 57.173
3 1. 583 15. 834 78.308 1. 695 16. 954 74.127
4 1. 140 11. 400 89. 708 1.558 15. 581 89. 708
*5 MEARMREMHUERSEERELTRERHNEFHRETER
Table 5 Maximum orthogonal rotation component matrix of tobacco chemical constituents in
different regions in South Shaanxi
LD CHW/NISER ERA/NTS ERE/NISES ER /NS [R - [a] 2
Index Factor 1 Factor 2 Factor 3 Factor 4 Communalities

JHAE Nicotine 0.211 0.913 0.018 —0.102 0. 888
& Total N 0. 059 0.037 0.029 0.938 0. 885
i J5 B Reducing sugar 0. 250 —0.167 0.903 0.223 0.955
EHE Total sugar 0.168 —0. 566 0. 490 0.553 0. 896
K 0.871 —0.025 0.294 0.102 0. 856
4 Cl —0.967 —0.043 —0.011 —0.022 0.937
S K/C 0. 949 —0.058 0. 090 0. 050 0.915
BB 1L Total sugar/Nicotine —0.387 0.758 —0.015 0.429 0.909
AW It Total N/Nicotine 0. 891 0. 040 0.210 —0.069 0. 845
?jﬁ;i{?ng sugar/ Total sugar 017l 0495 —0.707 0.333 0.884
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55 1.2.3.4 AP 54323 1AL R 23 5 2 -

f1=0.080y,+0. 038y, —0.087y;, —0. 036y, +
0.226y; — 0. 309ys + 0. 287y, — 0. 095ys + 0. 245
Vo T0.077 vy

f»=0.461y,+0.098y, —0.063y; —0. 240y, +
0.013y; — 0. 043y, — 0. 007y, + 0. 414ys + 0. 032
v —0.226y;

fs=—0.017y, —0. 104y, +0. 575y; + 0. 255
v, 0. 035y; +0. 176y, — 0. 120y; + 0. 009y —
0.008y, —0.515y103

f,=0.010y, +0. 635y, +0. 034y, +0. 272y, +
0.053y; — 0. 041y, + 0. 042y, + 0. 345y; — 0. 046
yo 0. 265310,
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Table 6 Factor scores and comprehensive scores of different tobacco chemical constituents in

different regions in South Shaanxi

BE W%ﬁ%ﬁ} Factor scores ) %Qﬁ%‘;ﬁ» e
Sample code H1AKRT H2AKT H 3 nHT HAAHT Comprehensive Sequence
Factor 1 Factor 2 Factor 3 Factor 4 score
Al 1. 866 —0.012 0. 446 1.031 1.032 1
A2 0.796 0. 350 —0.684 —0.426 0. 204 7
A3 0.636 1.088 1.042 0.225 0.743 4
A4 1. 069 0.489 0. 881 —0.409 0. 647 5
A5 1. 270 —1.292 —0.794 —1.564 —0.186 13
A6 2.094 —1.284 —1.339 —1.237 0.110 10
A7 0. 889 0.638 1.137 0. 980 0. 896 2
A8 0. 964 0.593 1. 045 0.737 0. 857 3
Bl —1. 045 —0. 850 0. 288 0. 586 —0. 466 20
B2 —0. 856 0.575 —0. 383 —0.832 —0.442 19
B3 —1.512 0.597 0.242 —1.088 —0.634 23
B4 —1.227 0.853 0.452 —1.756 —0.536 22
BS —0.221 1. 080 0.019 —0.116 0.134 8
B6 —0. 185 0.743 —0.335 0.552 0.122 9
B7 —0.568 —0. 824 0. 445 0.422 —0.262 17
B8 —0.997 —1.197 1.118 0.337 —0.410 18
C1 —0.707 —1.058 0.441 1. 182 —0. 240 16
C2 —0.758 —2. 840 0.699 —0. 686 —0.937 24
C3 —0.763 0. 839 —0.153 0. 343 —0.096 12
C4 0.015 1.121 0.105 —2.107 —0.089 11
C5 —0.131 0.331 —2.190 0.929 —0.233 15
C6 0.518 —0.182 1. 047 0.782 0. 507 6
C7 —0.551 —0.090 —2.389 1. 088 —0.510 21
C8 —0.598 0.332 —1.138 1.029 —0.209 14
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Table 7 Comprehensive average scores of
different tobacco varieties’ chemical constituents in
different regions in South Shaanxi

e N R

X il R

Region Variety prenensive
average score

2zl 87 Yunyan 87 0.618

fIFH =4 97 Yunyan 97 0.695

Xunyang Z 4l 96 Qinyan 96 —0.038

K326 0. 876

Ml 87 Yunyan 87 —0. 454

VEH =l 97 Yunyan 97 —0.585

Yang county Z M 96 Qinyan 96 0.128

K326 —0. 336

2z 87 Yunyan 87 —0.589

R M 97 Yunyan 97 —0.185

Luonan Z M 96 Qinyan 96 0.137

K326 —0. 360
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