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Dynamic profile of yeast community associated with urea metabolism
in Chinese light-aroma liquor fermentation
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Abstract: [Objective] This study was to explore the structure and dynamic of yeast community, and to
analyze the potential key yeast species associated with urea metabolism and its regulation by
environmental factors. It could provide potential clues for reducing ethyl carbamate in Chinese
light-aroma liquor fermentation process. [Methods] The main precursor and microbial groups were
identified by correlation analysis, and yeast community was revealed by high-throughput sequencing.
Besides, the potential key species related with the urea metabolism were predicted by partial least squares
regression. In addition, the effect of environmental factors on yeast community was analyzed by
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redundancy analysis. [Results] Urea was identified as the main precursor, and was associated with yeast
population in Chinese light-aroma liquor fermentation. A total of 22 yeast species was identified by
high-throughput sequencing at 97% sequence similarity. Hanseniaspora osmophila, Pichia fermentans
and Saccharomyces cerevisiae were positively associated with urea formation, while Pichia kudriavzevii
was positively associated with urea degradation. In addition, moisture, pH, ethanol and arginine were
important environmental factors which associated with yeast community during liquor fermentation
process. [Conclusion] Environmental factors could influence the potential key yeast species, which could
provide strategies to decrease urea and ethyl carbamate in Chinese light-aroma liquor fermentation.

Keywords: Ethyl carbamate, Urea, Yeast community, High-throughput sequencing, Environmental factors
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Figure 1 The dynamic profiles of EC (A) and its precursors (B) during Chinese light-aroma liquor fermentation process
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Figure 2 The dynamic profiles of the biomass of

bacterium, yeast and mold during Chinese light-aroma
liquor fermentation process
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Table 1 OTUs richness and diversity indices obtained
from Illumina MiSeq analysis

gy PRI R e F A
. Good’s RHIT Chaol Shannon

Time (d) . .

coverage (%) OTUs estimator index

0 99.87+0.01 1278  122.34+3.75  1.78+0.38
3 99.85+0.01  128+1 131.26+£9.67 2.75+0.14
5 99.84+0.01 130+4  123.68+5.33  3.07+0.07
10 99.87+0.05  107+£37 122.77+£35.09 2.94+0.08
15 99.86+0.01  143+13 138.75£5.80  3.24+0.05
20 99.84+0.01 140+5 146.53+8.11  3.41+0.06
28 99.85+0.02  139+1 145.96+20.82 3.32+0.10
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Figure 3 The dynamic profiles of yeast community structure during Chinese light-aroma liquor fermentation process
T B RS R P AR 2 /N T 1% BRI Other. a b [A)— IS ]S Y TS FATHE b
Note: The yeast species whose proportions were less than 1% in yeast community in whole fermentation process were categorized into other.
The letters a and b represent two parallel samples at the same time point.
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Figure 4 The results of partial least squares regression and correlation analysis between the profiles of
yeast species and urea
T AEERIEMXR, BEARGMC . BFHKT PE/NT 0.05; **: BEMKT PEANT 0.01.

Note: The white columns represent positive correlation, and the black columns represent negative correlation. *: P<0.05; **: P<0.01.
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Figure 5 The dynamic profiles of environmental factors during Chinese light-aroma liquor fermentation process (A), and
redundancy analysis and Monte Carlo permutation test between yeast community structure and environmental factors (B)
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Note: B: Dots represent samples of different fermentation time points.
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Figure 6 The correlation analysis between environmental
factors and key yeast species which associated with urea
metabolism

T WAAFSCHIR R AR SRR R R IEADC, BEAR
KRB SRR R B A, BRSO R
* BEHACE PAE/ANT 0.05; . BEHAKTE PEH/ANT 0.01.
Note: Blue lines represent positive correlation, while black lines
represent negative correlation between key yeast species and
environmental factors. In addition, the numbers are the value of
correlation coefficients. *: P<0.05; **: P<0.01. H. o: Hanseniaspora
osmophila; P. k: Pichia kudriavzevii; S. c: Saccharomyces
cerevisiae; P. f: Pichia fermentans.
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