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Dynamics of environmental factors in fermented grains through fermentation.
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Table 1. Sequencing data of bacterial community in fermented grains

Day OTUs Ace Chaol Shannon Coverage/%
0 369 760.6 598.0 34 97.0
1 407 1029.5 711.5 3.5 96.6
2 1127 2606.8 2038.7 5.8 90.0
3 777 1770.2 1260.2 5.1 90.8
4 419 1183.7 791.9 3.7 95.0
5 751 1885.2 1264.3 5.0 92.0
6 395 1312.0 888.3 3.6 95.0
7 576 1514.4 1066.6 4.0 95.0
8 434 1018.6 785.0 3.5 96.9
11 782 1888.3 1386.7 43 94.8
17 856 1790.5 1342.6 3.9 97.0
20 270 976.5 604.0 3.0 96.3
25 596 1729.5 1192.5 4.4 92.7
30 462 1207.8 878.2 3.5 95.9
35 452 1328.9 959.0 33 95.5
40 44 123.1 65.4 2.1 99.6
Lactobacillus Bacillus Weissella
Coverage 1 Dysgonomonas Comamonas  Ruminococcus (
>1.0%) (  2) Lactobacillus
Coverage 2.1% (0 d) 77.0% (4 d)
90.0%-99.6% 30d 70.0%
Weissella 46.5% (0 d)
2.3 0.4% (3 d)
( ) ( <1.0%) Bacillus
2 6.3% (0 d) 58.6% (1 d)
30 Firmicutes Proteobacteria 6d 0.5%
Bacteroidetes  Actinobacteria
75.5% 12.7% 8.2% 1.7%
397 Comamonas
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Figure 2. Genus-level distribution of bacterial community during fermentation process of fermented grains.
Bacterial sequences that were not identified into greengenes database were ‘unclassified’ (abbreviation ‘uncl’); rare
groups shown as ‘Others’ which relative abundance of taxon was less 0.5%.
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Table 2. Correlation between environmental factor dynamics and bacterial community succession in fermented

grains

Bacteria * (stage I) Bacteria (stage II) Bacteria (stage III)
Environmental factors

r P r P r P
Temperature 0.63 0.011 -0.21 0.720 -0.12 0.558
Moisture 0.78 0.004 —-0.20 0.675 0.21 0.283
Titratable acidity 0.36 0.092 -0.20 0.675 0.09 0.358
Alcohol concentration 0.75 0.006 —-0.18 0.675 -0.19 0.583

*r, Spearman correlation coefficient; P<0.05 indicates a significant correlation. Stage 1, 0 d to 5 d; Stage I1, 6 d to 17 d; Stage III, 18 d
to 40 d.
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Abstract: [Objective] This study aimed to elucidate the bacterial community succession and its underlying
relevance to the environmental factors in fermented grains of Luzhou-flavor baijiu. [M ethods] The 16S rRNA gene
amplicon sequencing analysis was applied to reveal the succession of bacterial community in the fermented grains,
and Mantel test was used to correlate bacterial community succession with environmental factors. [Results] A total
of 397 bacterial genera were identified in fermented grains, including Lactobacillus, Bacillus, Weissella, Dysgonomonas,
Comamonas and Ruminococcaceae (relative abundance>1.0%). Fermentation process was divided into three stages:
stage 1 (0-5 d), stage II (6—17 d) and stage III (18-40 d) according to clustering analysis, and the bacterial
community structure was significantly different among these three stages. Metastats analysis demonstrated that the
relative abundance of Lactobacillus and unclassified Lactobacillales in stage IT was significantly higher than that in
stage I (P<0.05), whereas the situation of unclassified Bacillaceae, Saphylococcus, Bacillus, unclassified
Enterobacteriaceae, Lactococcus, Pseudomonas, Thermoactinomyces, Leuconostoc and Saphylococcus quite the
reverse (P<0.05). Compared with stage II, the relative abundance of Lactobacillus increased in stage III (P<0.05),
conversely, downregulation dominated Comamonas, Acetobacter, unclassified Bacilli, Clostridium, Bacillus,
Ruminococcus, unclassified Porphyromonadaceae and unclassified Streptophyta (P<0.05). Results of Mantel test
indicated that the bacterial community succession in the stage I was correlated with the dynamics of temperature,
moisture, and alcohol concentration (P<0.05), whereas no significant correlation was observed between
environmental factors and bacterial community succession in the stage II and IIT (P>0.05). [Conclusion] Our work
demonstrated the dramatically divergent bacterial community structure in the fermented grains of Luzhou-flavor
baijiu from different brewing stages. Temperature, moisture and alcohol concentration significantly correlated with
the bacterial community succession in early stage of fermentation (0-5 d).

Keywords: Luzhou-flavor baijiu, fermented grains, bacterial community, succession
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