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Composition Analysis of Extracts Prepared by Solid—State Fermentation From
Discarded Tobacco Leaves

WANG Yijun', TANG Zhaoqi*, YAN Xinlong’, XU Ganrong"
(1. School of Biotechnology / Key Laboratory of Industrial Biotechnology,Ministry of Education, Jiangnan
University , Wuxi 214122, China ; 2. Shanghai Tobacco Group Co. Ltd., Shanghai 200082, China ;3. Taicang
Haiyan Reconstituted Tobacco Co. Ltd., Suzhou 215400, China )

Abstract. The fermented extracts were prepared from discarded tobacco leaves using aerobic and
anaerobic fermentation with high temperature and high moisture, followed by one-week aging after
drying. The volatile components in the extracts were comparatively analyzed by headspace
solid-phase micro-extraction (HS-SPME) associated with capillary gas chromatography-mass
spectrometry (GC-MS). The concentrated extracts were coated on film base for smoking quality
analysis. There were totally 52 volatile aroma components detected in the aerobic fermentation
tobacco extracts with a concentration of 43.38 wg/mL ,and for extracts from anaerobic fermentation,
there were 51 kinds of 40.16 pg/mL. For the control sample without fermentation,there were 34
components with concentration of 23.61 wg/mL. The contents of acids, esters, ketones,aldehydes,
heterocycles were increased at different levels after fermentation. The significant effect of aroma
enhancement and impurities removal confirmed that the smoking quality could be improved by
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Table 1 Chemical composition and physical properties of tobacco extracts before concentration
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Table 2 Comparison of the acids in tobacco extracts

Jo% BV B /(g/mL)

{a B i [ /min (AR RS VEE BE /%0

1 3.26 Va3 82 = 0.14 0.20
2 4.75 S TR 76 = 0.26 0.24
3 6.68 4R IL-T IR 66 = 0.08 0.11
4 14.98 FIR 72 0.18 0.06 0.05
5 18.02 R 68 0.08 0.04 0.05
6 21.00 A 556 R 27 0.37 0.41 0.49
7 24.29 F AR TR 83 0.06 0.07 0.09

BE 0.69 1.06 1.23
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Table 3 Comparison of the alcohols in tobacco extracts

" : J5t 2t ¥R 3 /(ug/mL)
75 % B B [8] /min Rt/ E2 S VE 5 B2 /%
1 3.05 A Y 86 0.05 0.10 0.15
2 4.25 S 89 0.09 1.03 0.73
3 4.27 1- 1% B 85 = 0.08 0.02
4 4.40 2L T 78 0.62 = =
5 5.63 23-T 81 0.08 0.82 1.53
6 13.08 B—7K % 94 0.05 2.30 2.63
7 13.26 R 71 - 0.08 0.09
8 13.51 1E 37 B 85 0.47 1.68 3.76
9 14.02 R 87 = 0.02 0.03
10 17.65 I A P 75 = 0.56 0.49
11 18.02 HA 85 = 1.28 1.53
12 22.53 L ) Pt 63 0.08 0.19 0.17
B 1.44 8.14 11.13
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Table 4 Comparison of the esters in tobacco extracts

{4 53 B 8] /min L& Y4 FR VT JiE B /%

1 2.45 4R 2P
2 453 5T R 2 W
3 5.04 LR 5T T
4 7.39 LR 5% g
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Table 5 Comparison of the ketones in tobacco extracts

£ B3 B 8] /min AL/ P

1 4.14 1= 13475 3~

2 6.67 3P

3 17.12 i

4 17.33 I 35 74

5 17.60 B—K I il

6 18.02 B-—5 % = il

7 18.31 Y|

8 19.79 a5 % 2 [

9 20.73 ERERY |

10 18.97 B &K H il
Ju8is

VE iE £ /%%

68
85
95
90
87
86
89
76
88
81

o R R /( ug/mL)

0.08 0.16 0.15
0.72 0.43 0.29
0.53 3.72 2.45

— 0.06 0.02
3.07 2.65 3.36
0.72 1.97 1.06
0.02 0.18 0.12

— 0.58 0.72
0.25 1.69 1.38
3.89 5.02 3.67
9.28 16.46 13.22
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Table 6 Comparison of the aldehydes and heterocycles in tobacco extracts

£ B8 A 8] /min RSB
1 477 2 H S i g
2 6.14 2-Z FEN %
3 9.86 2 i
4 11.66 R
5 14.83 TR LT AL TS
6 14.96 4-(1- 25 -1-F & M- 1-H &
7 15.57 Bl
8 16.60 HE B
9 18.81 24— URUT HIK
10 18.84 24— ZRUT T H By
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S
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25 1o U v 7K 3 AR T 2 A I AT R A P S A 1 4
W A RS 52 B, 0T 2 43.38
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SEH

JOT 5 V¢ B /(g/mL)

VE L % :

68 0.09
72 = 0.03 0.02
86 0.82 0.71 0.78
73 0.12 0.09 0.07
78 = 0.27 0.24
82 0.16 0.09 0.12
78 1.25 0.34 0.40
91 3.64 5.16 2.38
78 = 0.51 0.68
76 0.06 0.72 0.78
83 0.09 0.19 0.24
6.14 8.20 5.71
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Table 7 Smoking quality evaluation of the tobacco using

film base coated with tobacco extracts
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