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Synergism between ethanol and acidity drives microbial
community succession during roasted sesame-flavor liquor
solid-state fermentation
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Abstract: [Background] The assembly dynamics of microbial community and its environmental driving
forces during liquor solid-state fermentation (SSF) is important for revealing the characteristics of brewing
microbes. [Objective] The purpose of this study was to reveal microbial community succession and its
environmental driving forces during roasted sesame-flavor liquor SSF. [Methods] The dominant genera
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and community structure transition were revealed by high-throughput sequencing. The distribution of
metabolic pathways in prokaryotic microbial community during SSF was predicted by PICRUSt. The
interpretation rate of physicochemical properties to microbial community composition was revealed by
correlation analysis. The effect of physicochemical properties on community composition was verified by
simulating fermentation under laboratory conditions. [Results] The roasted sesame-flavor liquor SSF
process was divided into two stages: At stage | (0—5 d), ethanol and acidity reached the highest synthesis
rate and consumption rate while Bacillus and Pichia were the most abundant prokaryotic/eukaryotic genus.
Acidity was the key environmental driving force. At stage Il (5-30 d), Lactobacillus and Saccharomyces
were of highest abundance and ethanol was the key environmental driving force. The interpretation rate of
physicochemical properties for microbe’s distribution during SSF was 68.27%. Ethanol and acidity
accounted for 13.76% and 4.43% respectively while the combination of ethanol and acidity accounted for
23.17% and had significant synergism on driving community succession. [Conclusion] The study revealed
microbial community succession and its environmental driving force, which could help to control the
liquor SSF processes effectively.
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Figure 1 Variation curves of physicochemical properties during roasted sesame-flavor liqguor SSF
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Note: A: Chemical properties (ethanol and reducing sugar); B: Physical properties (moisture, acidity and temperature).
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Figure 2 The a-diversity of mash microbial community during roasted sesame-flavor liquor SSF
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Figure 4 Distribution of metabolic pathways of prokaryotic microbial community during roasted sesame-flavor liquor SSF
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Table 1 Relative abundance and frequency of dominant genera during roasted sesame-flavor liquor SSF

Genus Relative abundance range (%) Average of relative abundance (%) Frequency (%)
Lactobacillus 10.97-99.5 76.44 100.00
Bacillus 0.46-58.79 16.73 86.67
Staphylococcus 0.00-11.11 2.13 26.67
Weissella 0.01-6.92 1.39 26.67
Saccharomyces 17.18-54.30 38.38 100.00
Pichia 17.29-73.08 36.38 100.00
Aspergillus 3.38-21.92 14.06 100.00
Wickerhamomyces 0.97-3.41 1.96 93.33
Geotrichum 0.29-3.51 1.68 80.00
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Figure 5 The correlation between microbes and physicochemical properties during roasted sesame-flavor liquor SSF
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Sum 100.00 44.23 68.27
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