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Study on Technology and Products of Aqueous Liquefaction
Tobacco under Subcritical Condition *

ZHU Ke-ming'*, ZHENG Zhi—feng’ , LI Zhen—jie', YOU Jun—heng', ZHENG Yun-wu®, WANG Kun-miao', LIU Can'”’
(1 Yunnan Key Laboratory of Tobacco Chemistry, Yunnan Kunming 650000; 2 Southwest Forestry University,
Yunnan Kunming 650000; 3 School of Energy, Xiamen University, Fujian Xiamen 361102, China)

Abstract; Yunnan tobacco leaves were used as raw materials, and water was used as solvent to prepare liquefied
products by hydrothermal method. With the goal of liquefaction extraction rate, single factor experiments were carried out
on three influencing factors, liquid/material ratio, liquefaction temperature and liquefaction time, which affected the
extraction rate of tobacco leaves. Based on this, orthogonal experiments were used to determine the optimal liquefaction
process of tobacco leaves. The liquefied products were extracted using petroleum ether and dichloromethane, respectively,
and the extracted components were analyzed by gas chromatography—mass spectrometry ( GC—MS). The results showed
that the optimum liquefaction process of tobacco leaves was as follow: the ratio of liquid to material was 15 : 1, the
liquefaction temperature was 180 °C, and the liquefaction time was 2 h. The order of affecting the extraction rate of
tobacco was as follow: liquefaction temperature >liquefaction time >liquid to material ratio, and liquefaction temperature
had a significant effect on the extraction rate. Alkane compounds were the main components in petroleum ether extraction
solution, and the dichloromethane extract had a relatively complete compound.
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Fig. 1  Effect of liquid—to—material ratio on extraction

rate of tobacco leave
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rate of tobacco leave
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rate of tobacco leave
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Table 1  Factor level table
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2 17 11 170 2.0
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5 17 : 1 170 2.5 64. 1
6 17 : 1 180 1.5 60. 1
7 20 :1 160 2.5 56.1
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Table 3 Orthogonal experimental variance analysis table
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A 2.67 2 1.33 0.25 F\<F,, Ap%

B 130. 67 2 65.33  12.26 Fp>F, #HEH

C 24. 00 2 12. 00 2,25  Fe<Fo, —
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Fig. 4 TIC diagram of petroleum ether extracts
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Table 4 Petroleum ether extracts from extracts
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2. 864 3-HZE- Ok 10. 47 4.117 2,3- " HR-_CO 0.02
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Fig. 5 TIC diagram of dichloromethane extract
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Table 5 Dichloromethane extracts from extracts

£ B8 B B8]/ min sty A% & /%  Ret. Time/min sty AN/ %

2.760 4-FE-1—F 0.59 20. 148 2,6,11-=H -5 1.04
2.796 EILIR, — WAL REEAT AR 0.96 22.368 (S)=3—(1 - FE-2—mEms et ) — ki 0.73
5.944 R 1.71 25. 266 2,6,10-=HI 3+ =k 0.56
9.332 3 JE R 4.15 26. 188 1-p-— % 1. 69
10. 027 5— 35 -2 1 g Y 1.21 26.721 2, 4-RUT HEOR M 0.99
10. 601 TR 0.63 31.508 ey 1.81
13. 100 5,7-ZHH—t—kx 0.83 31.677 1 - d 1.55
16. 555 PO R B Rl e 2.32 32.508 1-7R = B 0. 60
18. 628 RESZUIE S i 0.62 FAbY 5 78.01
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