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Alkaloids in Tobaccos of Different Aromatic Characteristics

LI E-xian', LI Chao’, YU Teng-qgiong', LEI Yong-tao', TAO Shui-ping®, LI Xue-wei', DINF Ming'"

(1. Yunnan Academy of Agricultural Sciences, Institute of Biotechnology and Genetic Resources, Kunming,
Yunnan 650223, China; 2. Technology Center of Yunnan Tobacco Industry Co. , Ltd. . Kunming, Yunnan
650106, China; 3., Zhaotong, Yunnan 657000, China; 4., Lijiang, Yunnan 674100, China)
Abstract: Alkaloids in tobaccos of different aromatic classifications were compared. Standard sampling method was
employed to collect 543 flue-cured tobacco leaf specimens from 71 cities/counties in 15 provinces in China during
2011 and 2013. The samples were analyzed using the current industry methods, F-hypothesis testing, Q-clustering
and discriminant analyses, as well as statistic methodology. The results showed that, between 2011 and 2012, the
differences on the contents of and 2, 3-bipyridyl in the 3 categories of tobaccos were similar, and could be used for
differentiating the varieties; while anabaseine found in 2013 was a characteristic substance that could be used to
distinguish between the lightly and the strongly aromatic types of tobaccos. In those years, the 6 alkaloid
compounds tested in the 3 categories of tobaccos could be clustered into 3 groups. By using the contents of nicotine,
reduced nicotine, Mai Siming, anabaseine, , and 2, 3-bipyridine as indicators, the 3 aromatically different
classifications of tobaccos could be identified with a discrimination rate of 55.7—71. 6% and an accuracy of 50. 0—

69. 8%.
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Table 1 Number of flue-cured tobacco leaf samples, 2011 —2013
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Table 2 F-test on 6 alkaloids in 3 categories of tobaccos in 2011 ©

B 0 5 A b 7 7 df, df, F il {ﬁifﬁﬁ i E’;f%f ) 5'; fg
1 S Bk H—w 66 65 0.077 3.912 0.782 —
e — 65 49 3.916 3.923 0. 050 —
h—3% 49 66 2.569 3.925 0.112 —
2 e 40 W 66 65 6.133 3.915 0.015
we—rp 65 49 1. 424 3. 926 0. 235 —
3 49 66 1.243 3. 925 0. 267 —
3 2 157 1] i — W 66 65 6. 260 3.915 0.014
e —th 65 49 2.152 3.926 0.145 —
h— i 49 66 0. 386 3.925 0.536 —
4 R A H— 66 65 3. 465 3.915 0. 065 —
e —th 65 49 8.912 3.926 0.003
th— 3 49 66 0. 690 3.925 0.408 —
5 BTN H 66 65 0.051 3.915 0. 821 —
e — 65 49 13.095 3.926 <0. 0001
h— 3 49 66 12.185 3.925 <0. 0001
6 2,3’ -Be i ng I — 66 65 13. 261 3.915 <<0. 0001
e — 65 49 41. 096 3.926 3.5511E-09
h— i 49 66 5.422 3. 925 0. 022
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Table 3 F-test on 6 alkaloids in 3 categories of tobaccos in 2012

e RWES  HHE af, af, F it o LA
1 PERT W 16 60 1. 888 3.932 0.172 —
e — 60 63 0.203 3.919 0. 653 —
h— 3 63 46 0.797 3. 930 0. 374 —
2 ¥ A T 46 60 1. 726 3. 932 0.192 —
e —p 60 63 0. 030 3.919 0. 864 —
i 63 46 1.558 3. 930 0.215 —
3 AW T 46 60 0. 546 3.932 0. 461 —
e — 60 63 0.593 3.919 0. 443 —
th— 3 63 46 0. 004 3.930 0.948 —
4 B A ik H— 46 60 0.933 3. 932 0. 336 —
e —rh 60 63. 000 3.082 3.919 0. 082 —
h— 3 63 46. 000 0.411 3. 930 0.523 —
5 A H— Wk 46 60. 000 19. 838 3.932 <<0. 0001 o
e —rh 60 63. 000 4. 386 3.919 0.038 —
th— 63 46. 000 5. 827 3. 930 0.017 .
6 2, 3" -T it g U 46 60. 000 0.279 3.932 0.598 —
e — 60 63. 000 9. 999 3.919 0. 002 o
h— i 63 46. 000 5. 205 3.930 0.025 »
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Table 4 F-test on 6 alkaloids in 3 categories of tobaccos in 2013

; - . . SR P(F< /) 2 F
7B RS ML af df. F i Vo v o
1 HH i H— " 65 64 0.411 3.916 0.523 —
I — 64 65 0.483 3.916 0. 488 —
th—H 65 65 0.011 3.915 0.918 —
2 ¥4 40 W 65 64 1.175 3.916 0. 280 —
e — 64 65 0. 284 3.916 0.595 —
o — 65 65 0.223 3.915 0. 638 —
3 3 W) Wk 65 64 0. 811 3.916 0. 369 —
e —h 64 65 0.785 3.916 0.377 —
dr— i 65 65 0. 001 3.915 0.977 —
4 B A I W 65 64 0. 355 3. 916 0.552 —
I — 64 65 0.039 3.916 0. 844 —
th—H 65 65 0. 612 3.915 0. 435 —
5 PR IR W 65 64 5. 300 3.916 0.023 .
W — 64 65 2.801 3.916 0. 097 —
o — 65 65 0. 257 3.915 0.613 —
6 2,3/ N H— 65 64 1.186 3.916 0.278 —
e —rh 64 65 3. 540 3.916 0. 062 —
— ¥ 65 65 1. 044 3.916 0. 309 —

2.2 3FEEERMAEMN 6 MEVEHNRERESN 6 b A 0 B Jo ) A R X AR A B R AT QLR
SrBIXE 2011 —2013 AR RARHE 3 R A BUME IErp SRR T, SRARAEAS [R] 4 BE A J A L L



5509

R EF

R AR IR e A ey 2 F AL 991

2.2.1 2011 FEMmet 6 A A M aied QR FE LS
A XF 2011 AFJE 3 R BUA R ] Q- R G K
J5 AT o34, s A AR R 307 =0, SRR
KR (0 — 1) i %0 br A 07 %, MU B
(Euclidean Distance), A #8 & A [A] 7 B A 5 (1) 55
fEARDE . WLIE 1~3, mRERIGRE A, 3 ME
6 AR S AT LAR AR 3 2. AR U
A B 2 QO AR B8 A A AR T A s ) 22
2, 3" BRI BE s @ FF AR B, i) A ALK - OO0 B B
FEB 2, 3" ML BE 5 @ 22 107 W 5 ) M1 A WL B i 4 2
ko e A RN I D A B B KR B 2, 3Bk i e s @
A2 31 5 OABA IR 7 5 e

s 10 15 20 25

0
1BZ/I\‘MEEZ4J

PO, 5

vl

2 3

pentgng - 6

FedEmg - 2

B 1 2011 £FFFRBEM 6 MEYE QREER
Fig. 1 Q-clustering pedigrees of 6 alkaloids in lightly
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Fig. 3 Q-clustering pedigrees of 6 alkaloids in strongly

aromatic Luzhou tobacco in 2011
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Fig. 4 Q-clustering pedigrees of 6 alkaloids in lightly
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Fig. 7 Q-clustering pedigrees of 6 alkaloids in lightly

aromatic tobaccos in 2013
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Fig. 8 Q-clustering pedigrees of 6 alkaloids in mildly

aromatic tobaccos in 2013
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Table Classification of tobacco samples in 2011
U 2H % R
Wi H Al Hit
i i3 h
¥ b T i) 44 16 6 66
i 16 37 12 65
L2 8 4 37 49
% i 66.7 24. 2 9.1 100. 0
e 24.6 56.9 18.5 100. 0
o 16.3 8.2 75.5  100.0
EXIGIEY T i 43 16 7 66
b3 20 32 13 65
h 9 6 34 49
% H 65. 2 24.2 10.6  100.0
i 30. 8 49. 2 20.0  100.0
th 18.4 12.2 69.4  100.0

TE : DU 22 R AR BEAT 22 B IE 3 @ & X 3¢ 58 Uk 70 41 2 41 v i
60. 620 AT T IER 5335 @ B 4 4 I 4 4L S Bl eh i 65. 626 Ak
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Fig. 10 Two-coordinate projection of a typical discriminant

function for Table 5
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2 XEAEE# % 69. 8%, MIHERF N 71.6%.,
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Table 6 Classification of tobacco samples in 2012

T 4 8 R
i H 7 &t
i i3 el
NG T4 i 32 9 5 46
iq 7 16 7 60
G 15 5 43 63
% H 69.6 19. 6 10.9  100.0
e 1.7 76.7 11.7  100.0
X 23.8 7.9 68.3  100.0
ZXIIEY T i 32 9 5 46
i 7 45 8 60
e 17 5 41 63
% H 69.6 19. 6 10.9  100.0
iq 11.7  75.0 13.3  100.0
C 27.0 7.9 65.1  100.0
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69. 8% AT TIEM S QT MR A HE By 71, 6% A
1T IE#S2.
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Fig. 11 Two-coordinate projection of a typical discriminant

function for Table 6
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Table 7 Classification of tobacco samples in 2013

T 2H 1 R

WiH 1 Hit
i e h

W6 L i 34 18 13 65
e 11 41 12 64
th 19 13 33 65

% H 52.3 27.7 20.0  100.0

e 17.2 64. 1 18.8  100.0

i 29.2 20. 0 50.8  100.0
T H 32 18 15 65
e 13 38 13 64
th 22 16 27 65

% W 49.2 27.7 23.1 100. 0

b 20. 3 59. 4 20.3  100.0

r 33.8 24.6 41.5 100. 0
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