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Fig. 1 Sensory evaluation results of SXZL

tobacco shreds pre- and post-fermentation

by B. thuringiensis 116

FRERSF ], I S 0 22 1 SRR D I A 40 4 8 T 1. 33
I3, SRR B 0 BTG, A 0T | A IR & A 1 A
IR AR B 22 SXZL WA i iR T, L, ik
PR LR TERTTH] A 24 h,
2.2 AEXRERETELZ SXZL ESEH 0

ANTR) %2 TNt A] R M 22 SXZL 7S 5343 e 4 1
DR 1, R 1 AA AR 18 Mo, A1
0 h, & 24 h Ja 22 )RS 8o 280 A 11
LAY &R, A 7 Fib &Y & 'R, #0
R R e [ 3 N (1 B N TR
162. 84% ,MiERAE N T 65.83%,2,3- A -2-F 3t
FEIWRIIG N T 58. 48% ,4—(3-FR LT XY -3,5,5—
SHRE- 2RO RGN T 38.21% , ke SN
RN T 34. 54% ,3—T FEM|WEIEIG N T 24. 68% , F
R NN S S 1 BE @ N OB i e W 1] TR S /)
fif 8 NRERLR Y XSRS A A A TR T 2
SXZL M B i, SRR P A R —
23 RBHLZREAMEYHEEARRESR
o

T HRGT K E  Je AR 22 2% T A 0 R AR
1k FH4E IR (Venn ) X 41 P Fp 8 (FPOKSE ) 3E
PG, a5 s 2 Fro, /R 2 mrn, X g
Z0.0 h.12 h 24 h fi1 36 h EE2Z T 3L A
Fh 1849 4~ XFHRAIHA 390 NMEEAHIFN,0h 12 h,
24 h F136 h KB 22 HRe A P43 508 89 4,80
AN AT 31 A BEAE A TRE ST H] ) 38 M S22 8 7 286 ik
HARAE i #e, Shy itk — 20 R 5T O [A] Kk T ) () 0 22



<90 -

B850/ 20254512 A 4540 % 5 6 1

A1 FRE LB T8 L SXZL A AR5 54 4 7

Table 1 ~ Analysis of aroma components in SXZL tobacco shreds at different fermentation time points
0h 12 h 24 h 36 h
LesZRdcs it/ 3 AN I VA 5 VAN 1 VAR £ A Y
(mg-g') (mg-g) % (mg-g™) % (mg-g™) %
Tt 7.989 7.747 -3.02 13. 248 65. 83 8.750 9.53
K i 0.183 0. 446 144. 16 0. 481 162. 84 0. 475 160. 23
POEZE- it 0. 983 1. 707 73. 61 1.154 17.39 0. 631 -35.81
2,3- & -2 - BRIk IR 1. 869 2. 489 33.21 2.962 58.48 2. 444 30. 80
3-FRH-5,6- I E BT =g 3.587 3.978 10. 92 3.912 9.08 3.793 5.75
TABRER N TR 0. 443 0. 467 5.57 0.416 -6.08 0.438 -1.05
E O =R 6.457 6.765 4.78 5.780 -10. 48 7.269 12.58
4-F2F—B- A K TR 4. 400 4. 440 0.91 4.510 2.50 3. 666 -16.70
3-YRH-7 8- -B-EEW 2 0.227 0.202 -11.33 0.202 -11. 17 0. 362 58.96
3-SAMR T 2L 8.773 9.214 5.03 8.729 -0.50 11.738 33.80
4:%;;%%_%%%3_’15_’% 1. 484 1. 462 -1.45 2,051 38. 21 1. 785 20.33
6‘3?_%‘%%%;&%?2%;13 S 0797 0.470  -41.08  0.710  -10.96  0.897 12.57
3T Sk ms| Weng 1. 086 1. 137 4. 69 1. 354 24. 68 1.287 18.53
A A B 0.717 0. 702 -2.09 0. 868 21.04 0. 771 7.56
LH 2.352 0.738 -68. 60 2.493 6.01 3.107 32.13
W Je FE TR 0. 663 0.788 18. 86 0.892 34. 54 0. 599 -9.62
Iy AL 3.230 3.792 17. 41 2. 949 -8.71 3.224 -0.19
PO =05 W5 156. 872 157. 069 0.13 151.339 -3.53 163. 600 4.29
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= Jak T & ( Enterobacter) 5% 5 (G & ( Kosakonia) .
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=
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Fig.2 Venn diagram of surface microbial species
composition in SXZL tobacco shreds pre- and

post-fermentation by B. thuringiensis 116
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Fig. 3 Genus-level species abundance profile of SXZL tobacco shreds pre- and

post-fermentation by B. thuringiensis 116
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species abundance in SXZL tobacco shreds pre- and
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Fig. 5 Boxplots of surface microbial a-diversity indices in SXZL tobacco shreds
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Fig. 6 Correlation network of dominant surface strains in SXZL tobacco shreds
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Fig. 7 Correlation between surface dominant strains and aroma components in SXZL tobacco shreds
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Table 2 Sensory evaluation results of different tobacco

shreds under different mixed fermentation treatments
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Fig. 8 Radar chart of sensory profiles for tobacco

shreds post-mixed fermentation
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Table 3 Analysis results of partial flavor components of fermented tobacco shreds

by B. thuringiensis 116 and Bacillus Y7
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Fig. 9 Histogram of the change rate of some aroma

components in mixed-bacteria fermentation and

single-bacteria fermentation tobacco shreds
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Development of a mixed bacterial strain for fermentation of Shaanxi

tobacco leaves based on metagenomic technology

WANG Zhen',XU Yijuan®,LIU Chen',SONG Kai' , WEI Jinbin' ,ZANG Zhipeng' ,HU Wei’,MAO Duobin’
1. Technology Center ,China Tobacco Gansu Industrial Co.,Ltd.,Lanzhou 730050, China;
2. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China

Abstract: [ Objective] To enhance the sensory quality and industrial usability of Shaanxi-origin tobacco leaves.
[ Methods] Metagenomic sequencing was employed to characterize the dynamic shifts in surface microbiota of
tobacco filaments during Bacillus thuringiensis 116 fermentation. This approach aimed to elucidate the functional
roles of dominant strains and their correlations with aroma compound profiles, facilitating the identification of
optimal mixed-strain fermentation formulations. [ Results] During B. thuringiensis 116 fermentation of SXZL
tobacco filaments, the dominant bacterial genera included Sphingomonas, Pseudomonas, Enterobacter, Kosakonia ,
Pantoea, and Methylobacterium. Positive correlations were observed between the relative abundances of Bacillus,
B. terrae, Enterobacter, and Kosakonia and the concentrations of 3-oxo-a-ionol, megastigmatrienone, and
damascenone. Bacillus abundance also showed positive correlations with B. terrae, Enterobacter, and Kosakonia.
Compared to single-strain fermentation, co-fermentation with B. thuringiensis 116 and Bacillus Y7 improved smoke
intensity and quality, enhanced aroma volatility, increased sweetness, and refined aftertaste comfort. The
concentrations of damascenone, scopoletin, and 3-oxo-a-ionol increased by 140. 10%, 133.51%, and 104.51%,
respectively. Significant elevations were also noted in the relative changes of 3-oxo-a-ionol, 4-hydroxy-8-
dihydrodamascone, curcumin, and kauraldehyde. [ Conclusion] Mixed-strain fermentation significantly increases
aroma compound concentrations in tobacco filaments and improves the sensory quality of cigarettes.

Key words ;: metagenomics ; Shaanxi tobacco leaves ;mixed fermentation ;fragrance component ; Bacillus thuringiensis
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