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Table 1 The number of samples
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20 CK201
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Fig.2 Changes of phisochemical indexes in fermented substrates during fermentation
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17 8 #5145 : Chaol \Ace Shannon Simpson ., 7 3
FTIGESF . Chaol F5 % 32 24l & ) F ~F J B 47 Fob

B £/, Shannon 88U T m W Fh ZHEME
ZAE LRV T A T B AT A 2 5] B (Community
evenness ) [ SZ A  Af [A] 90 Fh = B2 (15 00, BEVE
FWREA BRI AR WA BE T HA R
(1) Z A, Shannon F8EUE BRI, 158 BIAE i (4 4 il
ZREMEBE™, SRR G T A Y R
7 55 % (Coverage ) , o EU{F =y, WU AR A v 4 i
TN ) MR SRR g TSR R AR SRR A, Pl
2 APV A B R B R D TS TR U E Y
V¥ 51 4 7 55 5K 5 99.89% LA L i L SR AE A
A PR 2R TL - S B 1), 320 e IR O 4
FEARBT 55 BIRE G A W R 2 B T
B R0 OUT Ukt S 375~652 Z[), ELE OUT
Bty 119~243, UL BITEINES K B R vh | 240 1 Y
S AR v T LA BEAE A T I ) A S A P s
Y B 1Y Shannon 8 BGZ Wi B {I% , 1 B B /%) Shannon
FEECE BB PRAR G th B ke R o v 40 R 7
B i TR I [ P SE K 2 PR AT R 2, i L T R 7 DU
Bezhh B Tt R TP A Y Chaol F83UE G
RS T %, A 1Y Chaol 45 %) 2 %
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Table 2 Microbial a—diversity of samples

. m A

OTU #% %  Chaol #64¢ Shannon 383 E &% OTU # %  Chaol 464 Shannon 383 & &%
CKO001 635 642.09 7.42 0.9997 145 191.20 2.25 0.9997
CK002 652 655.75 7.72 0.9998 192 228.25 1.17 0.9996
CKO003 631 659.25 8.06 0.9997 168 198.60 2.15 0.9998
CKO021 521 550.70 4.18 0.9992 154 164.93 1.95 0.9998
CK022 537 557.04 4.15 0.9995 144 186.00 1.94 0.9996
CKO023 497 537.69 4.13 0.9991 128 162.50 1.99 0.9997
CKO041 442 495.00 4.42 0.9993 225 246.00 2.69 0.9996
CK042 375 405.94 4.00 0.9993 134 141.09 2.72 0.9998
CK043 440 502.31 3.94 0.9989 143 164.11 2.44 0.9997
CKO61 405 438.73 4.05 0.9992 136 161.09 2.35 0.9997
CK062 426 475.85 4.02 0.9989 124 135.18 2.04 0.9997
CKO063 396 426.49 4.22 0.9994 133 138.08 2.23 0.9998
CKO81 409 458.76 4.01 0.9992 147 164.77 2.38 0.9997
CKO082 399 440.05 4.09 0.9995 145 172.27 2.10 0.9997
CKO083 421 442.67 4.19 0.9995 133 166.33 2.41 0.9997
CK121 455 505.90 2.33 0.9989 174 189.60 3.44 0.9998
CK122 443 496.17 1.42 0.9989 138 243.00 2.57 0.9997
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i OTU % ¥  Chaol 464 Shannon 54 & %% OTU % %  Chaol #64 Shannon #8% B2 &
CK123 472 526.00 1.87 0.9989 143 170.14 2.71 0.9997
CK161 433 480.27 2.69 0.9991 119 149.00 2.64 0.9998
CK162 438 496.40 2.89 0.9990 137 167.60 2.68 0.9998
CK163 438 482.63 3.03 0.9992 151 185.00 2.65 0.9998
CK201 418 446.00 2.21 0.9993 132 147.17 2.03 0.9998
CK202 426 539.82 1.47 0.9984 152 194.75 3.17 0.9997
CK203 428 451.61 2.42 0.9993 157 183.25 2.48 0.9997
CK241 493 557.57 3.33 0.9992 243 250.86 491 0.9998
CK242 481 523.56 2.77 0.9990 144 204.00 3.16 0.9997
CK243 484 529.18 2.80 0.9990 187 269.33 4.24 0.9995
CK281 514 534.52 3.22 0.9995 150 177.14 4.39 0.9997
CK282 510 551.13 3.10 0.9993 151 219.00 3.47 0.9998
CK283 516 545.57 2.92 0.9993 137 161.43 2.12 0.9997
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Fig.3 Distribution of bacterial community structure

at phylum level
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Fig.6  Distribution of fungal community structure

at genus level

et bR G K> (BREE (pH fH V€ k& &) 2E 17
FROCHE S #r G5 R 3 s WA 8 2 HE 1k S
T U BE A 3 TE A G (7=0.855) , 557K 3 Al
R SR A OG A OC R E B D -0.565
F1-0.626; 5 pH 1B 5 A% 5 3 A0 IEAH M (7=0.653) ,
SUERY & iR W A, T A A
ZREAE S & BRALSE AR Z A OGRS AR 3 RS
AP T XA AL I I ) B AL SR AR S A 2R
PEZ AR G 3, 9 Al 45 ) — 3,

RDA (Redundancy analysis)/CCA (Canonical
Correspondence analysis)® J2& % T X B 43 #7 & &
() — Ff HE PP U5 i  RDA 23 B 5 T 2k PEBERL, CCA
GYHTHE T AR S R S W B R R
MG N 1 Z Ta) 9 O & o AR IR W0 Rb o0 A 8 1k, e P
R AL ASBIETEE FH RDA BEAY

®3 EERMEVEZHEESEAERGEXE

Table 3 The correlation of microbial diversity with physicochemical properties in fermented grain samples

15 45 Y ) i Y PH 14 e
el 0.855%* —0.565%* -0.626%* -0.346 0.653%** 0.449%*
AW -0.350 -0.133 -0.089 0.032 0.030 0.036

T2 AR OE (P<0.05) 5% B i 341 ¢ (P<0.01) .

T 7 L P I P A A T R S
T8 b5 B AR OCHE 23 BT AN 1] 6a FIT7is o Bl K T8 ) 2k
1, W FLIR R i AL AR 5 R R S 3
A IEAR G HE A OC R HCh 0.787, 5K 70 52 B35 Y

TEA DG (r=0.724) 5 5 0E B & 1 2 W 3 1Y A OC
P (r=-0.742), 5 pH A 2 & 3% 1) 7 A1 X
(r==0.787) . 1z W& )& A5 fb. fa 35 5 EE IR B K 43
i RTINSO M, MR B
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51°8-0.672,-0.708,-0.664, S{EH & A pH {H
A 2 0 R A OCHE , AHOC R B4 B 0.694
F10.738., I 4ER A & 50 B pH (B 2 4% 2 2 1 1E
A (r=0.731) ,

T A 2 I I v R Y B A R KT
T 25 55 FLBRALFE b 16 AH S 23 A an &1 6b T/ ., Bl
A VIS K, b BT B A B v B S A
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The Correlation of Microbial Community Structural Changes with Physicochemical Properties
during Fermention of Light Flavor Baijiu

Li Yanting', Guo Shang”, Guo Xiaofei', Guo Weiwei', Li Guowen?, Xu Lina'
(‘Shanxi Institute of Functional Food, Shanxi Agricultural University, Taiyuan 030031
2finYu Bajiu Company of Xinghuacun Town, Fenyang 032200, Shanxi)

Abstract This paper aimed to analyze the correlation of microbial community structural changes with its physicochemical
properties in fermented substrates of the light flavour baijiu. The microbial composition, and correlation between commu-
nity succession and physicochemical properties in the traditional fermentation process of light flavour baijiu was analyzed.
10 groups of light flavour baijiu fermented substrates were sampled every two days for 28d (0, 2, 4, 6, 8, 12, 16,
20, 24, 28 d) by traditional batch fermentation. The composition of fungi and bacteria, water content, acidity, pH val-
ue, starch content and other physicochemical properties were determined. During the fermentation of light flavour baijiu,
bacteria detected were distributed in 18 phyla and fungi in 7 phyla. A total of 467 genera were detected, including 311
bacteria. It mainly included Lactobacillus, Pediococcus, Leuconostoc, Weissella, Panioea, Akkermansia, Obesumbacteri-
um, Streptococcus with Lactobacillus and Pediococcus dominated. There were 156 fungal genera, including Kazachstania,
Saccharomyces, Kurtzmaniella, Thermoascus, Aspergillu, Wickerhamomyces, etc., where Kazachstania and Saccharomyces
were dominant. The microbial composition in different fermentation containers was slightly different during the same peri-
od. The correlation analysis between microbial diversity and physicochemical properties in fermented substrates showed
that the bacterial diversity was strongly and positively correlated with fermentation temperature and pH value, but nega-
tively correlated with water and alcohol content. At the same time, fungal diversity in fermented substrates was not sig-
nificantly correlated with physicochemical properties.

Keywords the light flavour baijiu; high—throughput sequencing technology; physical and chemical indicators; microbial

diversity; correlation analysis



