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Solanesol Content in Flue-cured Tobacco Leaves and its Correlations with
Main Chemical Components of Leaf and Mainstream Smoking
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Group Co., Ltd., Beijing 101121, China; 3. China Tobacco Shandong Industrial Corporation, Qingdao 266101, China)

Abstract: In order to investigate the characteristic of the solanesol content and the relationship between the content of solanesol and
main chemical components of tobacco leaf and mainstream smoking of flue-cured tobacco, 266 samples of flue-cured tobacco from
2010 to 2011 year in representative area in China were collected to determine the content of total and free solanesol, the ratio of free
solanesol to total solanesol, and those difference among flue-cured tobacco from different ecological regions and different leaf
positions and different varieties, and relationship between the content of solanesol and main chemical components of raw tobacco
and its mainstream smoking. The results showed that contents of total and free solanesol ranged from 0.21% to 3.48%, and from
0.10% to 2.19%. The average content of total solanesol from north region was lower than any other tobacco regions, but its ratio of
free solanesol to total solanesol was the highest. The content of solanesol in tobacco leaves from upper position was higher. The
content of solanesol in tobacco variety Hongda was higher than those from Yun97, Yun87, and K326. The content of solanesol in
tobacco was significantly corrected to that of petroleum ether extract, cyclohexane extract, total alkaloid, and malonic acid, the same
to the amount of mainstream smoking of tar, nicotine, carbon monoxide, benzpyrene, phenol, ammonia, hydrogen cyanide, and NNK.
With the solanesol content increased, harmful components in mainstream smoke increased extremely.
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Schlotzhauer '

30%
7
NNK
1
1.1
2010—2011
266 17
37 4
C3F C3L X2F 10 kg
K326
87 97
3
10 kg
1.2
1.2.1
2623—92
3~5kg

B2F

667 m’
C3F

GB

0.9£0.1 mm 100 g 60

25+59 mm*24.4 mm [
] 29 g/m’
60 cu
YC/T 152—2001
1.2.2

YC/T 159—2002 YC/T 159—2002 YC/T
161—2002 YC/T 160—2002

YC/T 217—2007 YC/T
153—2001 YC/T 176—2003
[71
[8]
GB/T 8310—2002 YC/T
202—2006
91
[10]
BEH C18 1.7 um 2.1*50 mm +
=50+50 0.5 mL/min 30 C
208 nm
NNK

GB/T 19609—2004 GB/T 23355—2009
GB/T 21130—2007 GB/T 21130—2007 YC/T
255—2008 YC/T 254—2008 YC/T 403—2011
YC/T 377—2010 GB/T 23228—2008
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1 1.37% 0.72% 0.51
Table 1 Statistic of solanesol content of representative /
samples
1% 1% !
021 0.10 0.18 2.2
3.48 2.19 0.85 2
1.37 0.72 0.51
0.56 0.39 0.11
40.7 543 22
0.97 1.14 -0.29
1.59 1.56 -0.03
2
Table 2 Solanesol content in tobacco middle leaves among different areas
F P
1% 0.72+0.28 1.39+0.28 1.21+0.46 1.42+0.33 1.33+0.50 6.58 0.000
1% 0.38+0.16 0.76+0.20 0.61+0.32 0.64+0.20 0.72+0.36 3.65 0.008
/ 0.54+0.10 0.54+0.06 0.48+0.11 0.45+0.09 0.52+0.09 3.28 0.014
2.3 4
3 Table 4 Solanesol content in tobacco leaves among different
varieties
/
97 1.51aA 0.74aA 0.56aA
K326 1.37abAB 0.72aA 0.52aA
87 1.35abAB 0.69aA 0.51aA
1.04bB 0.60aA 0.50aA
/
2.5
3 5
Table 3 Solanesol content in tobacco leaves among different
positions
1% 1% /
1.78aA 1.03aA 0.57aA
1.24bB 0.64bB 0.50bB
1.19bB 0.58bB 0.46¢C
5% 1%
2.4 26

97 6
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Table 5 Simple correlation analysis between the content of Table 6 Simple correlation analysis between the content of
solanesol and main chemical components of tobacco leaves solanesol in row tobacco and the amount of main harmful
components in main stream smoking of row tobacco
1% 29.72 6.180 -0.377 -0.258
/% 26.76 4.416 -0.707 -0.637 /(mg'grl) 21.4 3.3566 0.3072 0.2659
% 1.911 0.340 0.426 0.337 /(mg'gfl) 2.17 0.8823 0.5582 0.5509
/% 2.141 0.671 0.592 0.581 /(mg'g‘l) 242 4.3640 0.5848 0.5472
1% 5.896 0.789 0.078 -0.044 /ng-g™) 19.7 5.4394 0.3657 0.3168
1% 6.439 1.465 0.669 0.666 /(ug-g'l) 26.3 3.7127 -0.0397 -0.0874
1% 6.595 1533 0.621 0.672 Muggh) 30.4 10.957 0.5032 0.4858
1% 5.824 2.251 0.002 0.006 NNK/(ng-g™) 4.11 2.6490 0.4168 0.4102
Amg-g™") 1401 5421 -0.190 -0.168 ngg™h 9.40 3.4530 0.4142 0.3971
/(mg-g™) 0.197  0.119 -0.010 -0.114 ngg") 111 29.299 0.2216 0.1036
/(mg-g™") 10.54 3.768 0.063 0.106
1% 1.106 0.316 0.240 0.280 NNK
/% 0.248 0.059 0.630 0.561
/% 5.773 2.292 0.100 0.098
1% 0.077 0.039 0.166 0.194
/% 0.242 0.050 -0.413 -0.281 7
/% 0.136 0.037 0.210 0.297
1% 0.204 0.053 -0.099 -0.003
/% 0.055 0.013 -0.285 -0.186
1% 2.104 0.681 -0.023 -0.036 NNK
1% 0.306 0.286 0.051 0.121
a=0.05 =0.1259 a=0.01 7=0.1650 NNK
2.0%
NNK 0.8%
2
7

Table 7 Difference of major harmful components in main stream smoking of raw tobacco among various value ranges of the
content of solanesol in raw tobacco

1% (mg-g™") /(mg-g™") /(mg-g™) lng'g") Mngg") Mngg')  NNK/ngg") Mg
<038 195d 124d 19.7d 172¢ 97b 755¢ 2364 2074
0.8~1.2 27¢ 193¢ 20.6 cd 188¢ 110a 822¢ 381¢ 283¢
12~1.6 25.1b 236b 21.6 be 192¢ 142 9.86 b 381¢ 31.9be
1.6-2.0 26.4b 251b 22.7 ab 2150 1182 10.7 ab 5.08b 34.0b
2 2842 3.05a 232a 237a 1162 119a 6.40a 402a
0.21%~
3.48%
[7,11-13]
(1] -0.707
0.592 0.630
1%~2%

0.669 0.621



58

2014 35

[9,14]

NNK

NNK

[J1. 2006 11 692-695.

7], 2007 28 6 44-48.

2007 26 2 105-108.

7. 2007
43 2 298-300.
[5]
0. 2011 39 8
49-50 53.

[6] Schlotzhauer W S, Severson R F, Chortyk O T, et al.
Pyrolytic fomation of polynuclear aromatic hydrocarbons
from Petroleum ether extractable constituents flue-cured
tobacco leaf[J]. Journal of Agricultural and food
chemistry, 1976, 24(5): 992-997.

[7]
RIR 2000 4 22-23.
[8] . [M]
2002 157-159.

2011 6 29-34.

[J].
2013 34 4 60-61.
[11] D Layten Davis, Mark T Nielsen —_—
M] 2003  251-299.
[12] . 1.
2000 8 3-6.

[13] Davis D L. Waxes and lipids in leaf and their relationship
to smoking quality andaroma [J]. Rec. Adv. Tob. Sci.,
1976, 2: 80-106.

[14]

1.
2010 31 5 7-12





