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Effects of amino acids on microbial community succession and
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communities in the fermentation process plays an important role in the controlled fermentation of highland
barley Baijiu. As important nutrient substrates and environmental factors in microbial growth and
metabolism, the effects of amino acids on microbial succession are still unclear. [Objective] To revealing
the role of environmental factors in driving microbial community succession and flavor metabolism during
highland barley Baijjiu fermentation. [Methods] Gas chromatography-mass spectrometry was used to
compare the changes of flavors during fermentation of dulihuang and walan fermented grains. High
throughput sequencing and multivariate statistical analysis were used to compare the microbial structure
characteristics in two kinds of fermented grains. The effects of environmental factors on microorganisms
were determined by Mantel test and correlation analysis. The results were verified by simulated
fermentation in vitro. [Results] The content of esters, amino acids and the relative abundance of
Lactobacillus in dulihuang fermented grains was significantly (P<0.05) lower than that in walan. Through
bioinformatics analysis, it was found that the content of free amino acids drove the microbial succession
during the fermentation process, and the relative abundance of Lactobacillus was significantly correlated
with the content of free amino acids. In vitro validation confirmed that the lack of amino acids can affect
the growth of Lactobacillus. [Conclusion] The study revealed the driving effect of free amino acids on the
assembly of microbial community in the process of highland barley Baijiu, and further affected the flavor
quality, laying a foundation for the controlled brewing of highland barley Baijiu.

Keywords: highland barley Baijiu, high throughput sequencing, free amino acids, Lactobacillus
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Figure 1 Heat map of flavors in fermented grains dulihuang and walan during fermentation
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Table 1 Sample statistical information about Illumina sequencing results
HELERY mE] 16S rRNA gene rDNA ITS
Types Time (h) Chaol Coverage (%) Shannon OTUs  Reads Chaol Coverage (%) Shannon OTUs Reads
i HL 0 132.1 99.83 2.84 107 43148 649 99.92 2.31 56 22372
dulibuang 120 1158 99.84 3.35 92 65898  69.5 99.91 1.88 51 59 965
240 115.5 99.84 3.78 97 47711 52.1 99.94 1.91 43 46 139
360 110.2  99.85 3.42 86 47 463 66.5 99.95 2.48 57 37300
480 98.8  99.87 3.56 78 48378  61.5 99.96 2.94 54 28 551
600 98.6  99.87 3.33 83 48185 735 99.91 2.46 56 61 029
L% 0 183.0 99.74 2.63 117 61926 753 99.93 2.19 56 22372
il 120 122.9 99.84 4.05 105 76 308 88.0 99.91 2.18 51 59 965
240 139.0 99.80 3.99 105 67 530 74.6 99.94 2.33 43 46 139
360 2453 99.57 2.37 160 39469  73.2 99.93 2.55 57 37300
480 187.5 99.68 1.91 119 43635 654 99.94 2.31 54 28 551
600 179.7  99.68 222 132 51275 743 99.92 2.09 56 61 029
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Figure 2 The dynamics of the relative abundance of fungal taxa and bacterial taxa represents at the genus level during

highland barley Baijiu fermentation (dulihuang and walan)
Note: “Other” represents the genera with relative abundance <1%
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Table 2 Mantel test of microbiota with environmental
factors

SR RIS BTG KBt I B 11
Mantel test Phase I Phase 11

I P ” P
[ivdE s 0.591 8 0.275 0 0.795 3 0.108 3
Acidity (mmoL/100 g)
TR 0.534 8 0.308 3 0.897 6 0.069 4
Alcohol (%vol)
T 25 2 FL R o 0.526 7 0.322 2 0.995 4 0.004 2
Total free amino acids (g/kg)
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Figure 5 Heatmap of change in free amino acids during the fermentation process
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is proportional to the value of Spearman’s correlation
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