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and Fungi and Metabolism Function in the Pit Fermentation of
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Abstract: In this work, metagenomics technology was used to study and analyze the dominant bacteria and fungi communities change,
metabolic function difference and correlation of fermented grains in the fourth round of Maotai-flavor liquor cellar. The results showed that the
pit fermentation grains were in acid environment, the content of alcohol and acid in 30 days fermentation were higher than that of 0 days
fermentation, and the types of esters were more abundant. The diversity decreased after 30 days fermentation, and a total of 409 bacteria genera
and 40 fungi genera were found in pit fermentation grains. The dominant bacteria at 30 days fermentation were Lactococcus (21.3%),
Enterococcus (21.71%), Bacillus (10.92%) and Mycolicibacterium(8.26%), etc. The dominant fungi were Schizosaccharomyces (22.26%),
Aspergillus (19.58%), Byssochlamys(14.64%) and Pichia (13.78%). The KEGG analysis showed that carbohydrate metabolism and amino acid
metabolism were the main metabolic functions of microorganism during pit fermentation. Aspergillus, Moesziomyces, Pichiahadstrong positive
correlations with the two major metabolic functions, while the Lactococcus, Bacillus and Mycolicibacterium were negatively correlated with
them. Theseresults could provide an important reference for the analysis of dominant fermentation microorganisms and their metabolic functions
in the formation of Maotai-flavor.
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Table 1 Changes of environmental factors at 0 and 30 days

K% pH B B/(g/ke) HEE /Y & JRAEYo
DO-1 53.86+0.62 3.65+0.005 5.48+0.06 10.913+0.2 10.4+0.56
D0-2 54.23+0.83 3.64+0.02 5.44+0.12 10.828+0.75 11.8+0.66
DO0-3 51.65+0.71 3.65+0.02 5.4+0.15 10.857+0.4 10.2+0.3
D30-1 53.66+0.4 3.55+0.005 6.91+0.14 6.685+0.46 8.1+0.82
D30-2 55.89+0.96 3.56+0.01 6.88+0.29 6.754+0.31 8.3+0.36
D30-3 53.81+1.28 3.56+0.03 6.94+0.36 6.706+0.26 7.6+£0.46
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Table 2 Content of bacteria in fermented grains at phylum level

DO-1 DO0-2 DO0-3 D30-1 D30-2 D30-3

Firmicutes/% 73.99 65.27 66.64 86.92 85.92 86.76
Proteobacteria/% 14.12 23.49 22.1 3.71 3.64 3.62
Actinobacteria/% 11.62 10.71 9.45 9.32 10.41 9.59
Others/% 1.68 2.02 3.21 0.09 0.09 0.09
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Fig.2 Content of bacteria in fermented grains at genera level
(Content less than 1% are classified as others)
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Table 3 Content of fungi in fermented grains at phylum level

DO-1 DO-2 D0-3 D30-1 D30-2 D30-3
Ascomycota/% 89.05 81.37 82.89 94 94.09 952
Basidiomycota/% 8.73 17.57 13.74 5.99 592 481
Mucoromycota/% 2.19 1.06 332 0 0 0
Chytridiomycota/% 0.03 0 0.05 0 0 0
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Fig.3 Content of fungi in fermented grains at genera level

(Content less than 1% are classified as others)
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Table 4 Changes of flavor components of fermented grains in alcoholic fermentation in pit

4 Fk D0/% D30/% 2 Fk D0/% D30/%
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Fig.5 Redundancy analysis of environmental factors and the
dominant microbes
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