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Fig. 1 Effects of inoculation amount, fermentation temperature, fermentation time and

relative humidity on the mass fraction of petroleum ether extract
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Table 1 Design and results of response surface experiment

S A/mL B/C C/h D/ % @;;ﬁf}iﬂff SIS A/mlL B/ C/h D/ % g;ﬁgiﬂff
1 4 28 48 60 6.8 16 3 28 24 70 7.7
2 2 30 36 60 6.7 17 2 28 48 60 6.5
3 3 28 36 60 9.1 18 2 28 36 50 7.0
4 3 28 36 60 9.0 19 3 28 48 70 7.8
5 3 26 24 60 7.4 20 3 28 24 50 7.5
6 3 30 36 70 7.7 21 4 28 36 70 7.2
7 2 26 36 60 6.1 22 3 26 36 70 8.0
8 4 28 36 50 6.8 23 2 28 24 60 5.6
9 3 26 36 50 7.6 24 3 28 36 60 8.8
10 4 26 36 60 7.1 25 3 30 48 60 7.6
11 2 28 36 70 6.8 26 3 30 24 60 7.4
12 3 30 36 50 7.9 27 3 28 36 60 9.0
13 3 28 48 50 7.4 28 4 28 24 60 7.0
14 3 28 36 60 8.7 29 4 30 36 60 7.1
15 3 26 48 60 1.7
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Table 2 Variance analysis of regression model

KW FEHFM AHE BHr F1{i P1{a

Al 19.8100 14  1.4200 31.59 <0.000 1*
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BD  0.090 0 1 0.0900 2.01 0.1782
cD  0.0010 1 0.0100 0.22  0.6439
A> 15.7000 1 15.700 0 350.49 <0.000 1°*
B? 2.380 0 1 2.3800 53.14 <0.000 1™
C*  4.6100 1 4.6100 102.98 <0.000 1**
D? 1.420 0 1 1.4200 31.76 <0.000 1™
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Fig. 2 Response surface diagram of the interaction of various factors

on the mass fraction of petroleum ether extract
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Fig. 3 Contour line of the influence of the interaction of various factors

on the mass fraction of petroleum ether extract
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Table 3 Mass fraction Routine chemical components in fermented tobacco leaves

Ry B/ % W JFEHE % B/ % /% /% HE L BHOR HE
o} IR 2 23.10 22.19 2.25 2.01 0. 60 3.35 10.23
LIS 22.20 22.40 2.35 1.95 0. 69 2.83 9.45
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Table 4  Content of aroma components in fermented tobacco leaves

, i TR/ (ngeg , . G/ (ug-g’!
R oy pi mﬁzﬁ( Hté@j@z)ﬂ o AR 285 Xﬁﬁﬁéﬂ( M&i@\;ﬂ
STV R IR F i 3.291  3.814 BTG — 0.526
e T 0.196  0.201 Siti 9.746  11.983
R RH R 0.038  0.035 5 5 = s 13.686  14.980
Y 75 Y 0.085 0.095 2-FR -1 ,4- 1.541 1.412
BRI P i 3.100  4.196 a-FHFE 0.310  0.322
— L B 2 PR TR 0.434  0.434 B FE 1.310  1.486
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R 2 1k 0.608 0.523 14— 0.385 .38
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AR IR T 0.463  0.487 AR 5.012  6.153
Fe-5.11(13)8. 12 Z4NlE 2.121  2.070 2,3-24&-2,2,6-—HIERHEE  0.263  0.261
14-H 75 BE g B g 0.467  0.485 2,2,6- =M H-1,4-"FH 0.221  0.221
WORH 0.138  0.158 1.3.7. 7P Hl - 24 J XU
a— MR 0.176  0.205 " [4/4.0]1-5-% 45 -9~ 1358 1.430
LAVl 0.426  0.433 AL 0.317  0.282
T b 0.066  0.056 S 14.304 14.376
o SNER 0.228  0.239 2K 2T 0.200  0.227
[N 0.290  0.300 —_— a—F iR 0.449  0.435
2,6,10-=H 3| ") 0.070  0.067 - o — 0. 746
KA 1. 983 1. 841 4- (2’4’4_1113%}{6 1,5- 3. 208 3. 541
1,4,6-=H3-56-"41Z 0.255 0.282 ) - T =34 -2 ' '
1,2,3,4-A-1,1,6-=HHZE 1.709 1.780 5—FH e g 0.992  0.990
Bl 2.366  2.839 FH L B 47 T 0.178  0.198
T 8.009  8.095 R -2, 4- B I 0.072  0.089
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I B 0.596  0.638 _ _
j*zixi;@ 3.960  3.812 242 :65 882%[%%%_27%% 0-348  0.708
a—FiiHiE 0.180 0.197 _ T
Pk Ly 12.505 13.035 %36%161’-6%)?E‘3f3ﬁ‘1f4?ﬁ§ 0.6720.723
2E,6E,117)-3,7,13-=H %- =HE-4-(3- 0.246 0218
10-(2- F/\i%) 2,6, 11-3F1-PUf  39.076  42.832 ﬂﬁT%)Ha —2— 45— 1t
SH-1L13- o P B A P 0.097  0.085
2,5,8—%}%&5;1@;3,4— 3507 3764 T 0.180  0.200
o 3, 4-E-p-5% =1 0.461  0.508
3'%1%%%55 = 1.028 - 0.773 R-B-55 2 0.774  0.822
fist 11.544  13.556 -
2— T HE IR I 0.614 0.613 %ﬁ?gﬁﬁégﬁ 1.177  1.189
RIS 2- LRI aead P 2 LA 0.970  0.779
2,3- A -2- AR 0.253  0.268 | B 2 dm T I 0.450 0,487

i PR P S R EI
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Table 5 Cigarette sensory evaluation results 43
e AR AR W R 2R Bk ROk A4
X 7.0 6.2 6.0 6.6 58 6.2 58 43.6
S 7.2 6.4 6.0 6.8 6.0 6.2 6.0 44.6

3 4Eip

AHEFE LA PO 3 X C4F 4R A B oE Xt 4
FIFHZFHUFT T 27 -8 X b AT B2 K e b B 3 5f
PR 2R o 7 T a0 A A L T Ry <
Pl A 3 mL R EIRIE N 28 C L BERAI R 36 h,
FHXIMLRE S 60% . FE1% 5515 T KW, M i 1) A Jih Pk
e B W o 43 BB v, MR RORE BT & 4> B
23. 10% %MK & 22. 20% , b S 5 5T i 404 22 19%
PR 22.40%  HEBEL 10,23 BRI 9. 45, 774
TORH R B-AATRERE 2 FRT T, B U R
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Study on improving the quality of Hechi C4F tobacco leaves in Guangxi
by using the solid-state fermentation technology with Bacillus sp.

XUE Yun',NING Zhenxing' ,SU Zan',LIU Qibin' , WANG Min®, MAO Duobin®, LONG Zhangde', WEI Tao’
1. Technology Center ,China Tobacco Guangxi Industrial Co., Lid.,Nanning 530004, China;
2. College of Food and Bioengineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China

Abstract; C4F tobacco leaves in Hechi area, Guangxi were treated by solid-state fermentation with Bacillus sp.
77-8. Single factor test and response surface methodology experiment were used to obtain the best processing condi-
tions of Guangxi tobacco leaves treated by Bacillus sp. 77-8. The smoking quality of treated tobacco leaves was e-
valuated by analyzing the content changes of conventional chemical components and important aroma components,
combined with sensory evaluation technology. Research results demonstrated that the optimum extracting condition
was as follow: inoculum 3 mL, fermentation temperature 28 “C , fermentation time 36 h, and tobacco leaf relative
humidity 60%. Under this condition, the highest content of petroleum ether extract was 9. 01%. The total sugar
content of tobacco leaves decreased from 23. 10% to 22.20% , the reducing sugar content increased from 22. 19%
to 22.40%, and the sugar alkali ratio decreased from 10.23 to 9.45. Benzaldehyde and B-cyclocitral were pro-
duced in tobacco leaves after fermentation, the overall content of aroma components in C4F tobacco increased from
170. 444 pg/g to 186. 267 pwg/g in which the content of aroma substances such as damascene, solanone, megastig-
matrienone, dihydrodamascone, geranyl acetone and dihydroactinidide changed greatly. After sensory evaluation,
the aroma quality of treated tobacco leaves increased, the irritation and miscellaneous gas decreased, the flue gas
was fine and soft, the aftertaste was comfortable, and the smoking quality was improved.

Key words: C4F tobacco leaves; Bacillus sp. 77-8; conventional chemical components;aroma components ; solid-

state fermentation
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