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Study on process optimization and mechanism, effect of

solvent extraction to reduce cigarette harm and tar
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Abstract: To explore the solvent extraction to reduce cigarette harm
and tar, the optimal extraction conditions of tobacco, according to
the change of release amount of HCN and ammonia treated tobacco
pyrolysis simulation, were determined by optimizing the conditions
such as extraction solvent, broken wall, and extraction times. Addi-
tionally, reduction mechanism of the solvent extraction on the reduc-
tion of hydrogen cyanide and ammonia was discussed. Tobacoo
treated with optimal extraction conditions could significantly reduce

the release of HCN and ammonia in tobacco because of the solvent
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extraction to extract the precursor of HCN and ammonia content in
tobacco. The results showed that moisture retention ability of
tobacco was almost unchanged, and the tar, CO, benzopyrene and
phenol of tobacco were also decreased, whereas the degree of soft-
ness, aftertaste and irritant were improved. The study could provide
new ideas and methods for cigarette industry enterprises to reduce
the harm and tar and use the low-grade tobacco.

Keywords: tobacco; solvent extraction; reduce tar; harmful compo-

nents; hydrogen cyanide; ammonia
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Table 1  The release of HCN and ammonia from pyrolysis
of tobacco by different pH-aqueous solutions
HCN éft
pH R/ R AR/ e/ AR/
(pg+g % (pg+g %
3 3752 —5.73" 791 —15.85"
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Figure 1 The effect of different extraction solvents on
HCN and ammonia release
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Figure 2 The effects of different broken wall methods on

HCN and ammonia release from Tobacco
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Figure 3 The effects of the extraction times on HCN and

ammonia release from Tobacco
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Table 2 The analysis results of major Amino Acids in extract before and after Tobacco and extract liquor

ng/g Picadura

FE il B ER  HER 2F@R  REXER NER HEmR W& R JRER AR bt Z R
Xof HR A 0.40 0.15 0.41 14.76 0.24 0.05 0.52 1.09 0.42 0.24
B G M 22 0.38 0.15 0.37 12.72 0.19 0.05 0.44 0.77 0.39 0.13

FE it FEEBR  ER HER  ANER =hER ER AR i 2 R B
Xof B A 0.04 0.22 0.20 0.38 0.07 0.25 0.23 5.80 26.38
B A 22 0.03 0.19 0.18 0.36 0.05 0.14 0.21 5.19 22.63

Hi 3 2 WL, 0 R M G L 22 8 3R SR R
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Table 3 Total nitrogen content of dry weight tobacco per
unit before and after extraction
FE i Hig/g MR/ mg
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Table 4 The detection results of mainstream smoke of sample cigarette
b Ry E A PHEE/ il 11 %/ SORLAHY/ S K 5/ SR B i/ R/ CO #/
T g cig ) Pa  (Puff number+ Cig"!) (mg-Cig™) (mg-Cig") (mg-Cig"!) (mg-Cig"") (mg- Cig"")
Xt R 0.95 1190 9.6 19.08 1.77 1.89 13.42 12.1
=R 5L 0.96 1120 9.2 13.20 1.67 1.45 12.46 10.9
RO HREETHEENIBHEREERY
Table 5 The release of seven harmful components and the damage index of sample cigarettes
e CcO HCN NNK w/ I/ # W/ g/ f& 3 P45 £
M J(mgeCig™)) /(ugeCig™) /(ng-Cig™)) (ug+Cig™) (ng+Cig™))  (ug+Cig™)  (ug+ Cig D) H i
Xif BB RE 12.1 138.3 3.3 15.8 14.2 35.2 23.6 12.8
R S 10.9 105.3 3.2 12.5 11.8 29.8 23.8 11.0
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Table 6 The results of sample cigarette contrast smoking

Hdh FARBRO) FREO) KO ZHEO) REKO) FBKO) FEEG 2% BEEHEG) KE0) 28 A
Xof HE A b 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0 5.0 5.0 L i R R ) R
BERRE 6.5 6.0 6.0 7.0 6.5 6.5 6.5 5.5 5.0 5.0 I R BOF 3k B
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