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Structural Succession of Microbial Communities in Fermented Grains for Nongxiangxing Baijiu during the

Fermentation Process and Its Correlation with Physicochemical Indicators
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Yibin 644000, China; 2. Shede Spirits Co. Ltd., Shehong 629000, China; 3. Liquor Brewing Biotechnology and Intelligent
Manufacturing Key Laboratory of China Light Industry, Yibin 644000, China)

Abstract: In order to clarify the succession pattern and potential functions of the microbial communities in fermented grains
for Nongxiangxing baijiu, high-throughput sequencing was used to investigate the dynamic change of microbial community
structure, and the correlations between microbial community structure and physicochemical indicators were analyzed
at different fermentation stages. Phylogenetic Investigation of Communities by Reconstruction of Unobserved States
(PICRUSt) was used to predict the potential functions of microbial communities in fermented grains. The results showed that
Firmicutes, Proteobacteria, Actinobacteriota, Ascomycota, and Basidiomycota were the dominant phyla in fermented grains.
The dominant genera were Lactobacillus, Bacillus, Staphylococcus, Thermoactinomyces, Kazachstania, Wickerhamomyces,
Penicillium, Candida, Aspergillus, Meyerozyma, Debaryomyces, with Lactobacillus, Kazachstania and Wickerhamomyces

being the absolutely dominant ones. The contents of reducing sugar and starch showed a significantly positive correlation
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with 8 bacterial genera (P < 0.05). Acidity and moisture content showed a significantly negative correlation with 10 bacterial
genera. Some fungi were significantly correlated with physicochemical indicators. PICRUSt analysis showed that the
relative abundance of functional enzymes was significantly different at different fermentation stages, and the dominant
microorganisms in fermented grains participated in glycolysis, acid metabolism and ethanol synthesis to form a complete
metabolic chain, indicating that the microbial community succession of fermented grains could be the major reason for the
differences in metabolism at different fermentation stages. The findings of this study would provide a theoretical basis for the
study of the metabolic mechanisms of microorganisms used for baijiu brewing.
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Fig.1  Schematic diagram of sampling sites
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Changes in physicochemical indicators of fermented grains

Fig. 2

during fermentation process

22 RS IREE S a2 FETE BT

20 PR AL, 8 MRS FE &L 3L 13 51445 296 5%
HE AT FIR602 328 4N A %0751, B 1] 41,
FTA RE S 78 15 R I IX $)99.84% L) b, 3 BTG RE
(00 7 285 S Re S B U AE B VR S B, &, W
BE A A OTUS & 134~481, HWOTUH &N
135~293, ULHITE RIS, MEMYAMEEERT
B . 905 ShannonfE% y1.16~2.44, ¥ ShannoniE %k
91.42~2.04, ShannonfB ¥ TH5 &M F Z M, BEH
REEBEAT, IS TH 40 B 9 Shannond g ¥ 2 45 TH i 5 PRI
fé% XEFEM"Y, Zhang Yanyan! S0 5 45 R,

AT B A T I R I T A7 AE K ERVR T K e
H{E SE IR, S IR R R A YR B
S HUB A 2 REVEAE10 dFTHIN, L Y ShannondE 4
AN . TS A0 1 Chao L 35 502 26 T i J A 1
#, M EE IChao l 4R HORK ZN LAY, 2R BN K B #2
TP RN T 1 EAEA AR L.

#1 HEDPEYI N ® HE

Table1 a-Diversity of microbial communities in fermented grains
\ T A

Hg‘il‘%%d OTU  Chaol Shannon % OTU  Chaol Shannon 7 iii
HEOWRE O WE R HE REL WE K9
5 186 21509 132 99.99 159 16235 158  99.98
10 481 498.64 244  99.84 207 22716 182 99.99
15 362 43524 234 99.86 163 20346 1.63  99.96
20 306 37879 223 99.94 135 14124 142 99.98
30 264 297.15 202 99.97 293 29871  2.04  99.99
40 198 27813 135  99.99 156 159.68 156  99.97
50 164 26513 129  99.98 189 196.29 177 99.99
60 134 25476 116 99.99 277 28996 198  99.96
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Fig. 3  Distribution of bacterial community structure at phylum (A) and

genus (B) levels
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Fig. 4  Distribution of fungal community structure at phylum (A) and

genus (B) levels
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Fig. 6  Metabolism involving microorganisms in fermented grains (A) and

changes in the abundance of associated enzymes (B)
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