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Abstract: Changes in the microbial community and differences in metabolites following the inoculation of a mixed fermentation system
with Bacillus subtilis, the dominant species from Daqu, were investigated herein. High-throughput sequencing, HS-SPME-GC-MS, and
PLS-DA were used to analyze the differences in microbial community structure and metabolism before and after inoculation, and Spearman
correlation analysis was used to examine the correlation between the microorganisms and different flavor compounds. The results showed
significant changes in the relative abundance of microorganisms after inoculation with B. subtilis, with the most significant changes being
Bacillus decreasing from 76.56% to 0.04%, Enterobacter increasing from 0.01% to 71.53%, and Pichia decreasing from 62.17% to 12.89%.
LEfSe analysis also revealed notable changes in the community structure after inoculation. The analysis of metabolites revealed significant
differences before and after inoculation, with 19 metabolites, such as ethyl hexanoate, 2,3,5,6-tetramethylpyrazine, and ethyl acetate, being
significantly different. Inoculation of Bacillus subtilis affected microbial changes, leading to variations in metabolites. Correlation analysis
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revealed that the changes in metabolites were related to the microorganisms with significant changes after inoculation. We found differences in

community structure and metabolites in a mixed fermentation system after inoculation with B. subtilis and a correlation between the two,

providing fundamental data for understanding the role of B. subtilis in a multispecies co-fermentation system.
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Table 1 Different flavor substances in the fermentation process

before and after inoculation with Bacillus subtilis A1

Var ID VIP Variance
IRAEFIL 1.82472 1.72364
RTERM 148013 1.01273

3-#I-2-T R 138624 1.73552

SN B 125544 1.83754
¥ 11941  1.96676
LER L BS 11941  1.96676

KBz 115245 0.890 311

2,356-19F Atk 11227 133275
+ANBR B 112053  1.74922

ETE 1.09393 0.706 707
+—BR LB 1.09219 0.725846
+-L 8 LB 1.09219 0.725846

TR LB 1.09219 0.725846

>+ RBR 1.09219 0.725846

B 1.08515 0.615109

FTE#R 1.07455 0.663738

LB TS 1.07341 1.66859
LB R Bs 1.03487 0.990 987
+ A\ lh L Bs 1.02536 0.644 189

2 EMEEESFIAATE Baci/ lus subtilis M BIfERE . T
EA 35 C. 85%ERMIKMIR
Table 2 Before and after inoculation with Bacillus subtilis A1,
the temperature and humidity were 35 °C and 85% of different

flavor substances
Var ID VIP Variance
TER LBS 1.29313 0.071 245

T+ AR AARN  1.29245 0.066 329
2,35,6-m9 ¥ hribee 1.29143 0218 944
RLEE 1.28342 0.062 704

I3 BR T Bg 1.28287 0.064 542
LER LBg 127916 0.316 661

AT AR Y, 127343 0149611
33-—FHAAMER 127214 0.106 867

RTEERN 1.26963 0.276 982

Fe 5B 1.27595 0.332055
235-ZFts 125756  0.335842
g 1.21354 0.344 868
NWAFR AR 120896 0311124
FFEE 115353  0.53351
FTE#R 11146 0521777
2-FATHE A  1.08552 0583198
F R LBS 1.00728 0.679478
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