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Changes of four kinds of acids content and physicochemical indicators of Huangshui during fermentation

25 LR B A2 v K A R VR A RS B ER R
g A 5~50 d B9 B K FE AL, BRAE ST
(OTU) .Chao 5 %¢ .Shannon 8 U522 & |

HKFHAEN o-F M

The a—diversity of bacteria in Huangshui

R AT 1a) /d H A9 OTU Chao 8 % Shannon 45 £ B EEI%
5 32 616 114 212.08 0.17 99.84
10 47 902 133 188.04 0.22 99.89
20 61 663 299 509.89 1.36 99.79
30 62 847 468 583.01 2.33 99.78
40 70 573 540 677.61 3.31 99.77
50 65 111 593 819.82 3.14 99.67
60 55 244 566 780.37 2.72 99.65
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B BEMRAT B (Acetobacter) JoC R H B 2E{E
FF 04 I8 (Bacillus ) W W& & #4150 15 & (Petri-
monas ) 5, FAFLAT R E B A X BRI IR 1)
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(20 d) , Bl & K I ik R 2R M2 R AR

WK 58K BBl 0T BB AE A A UAE I
I DL Y T RE i A #3882 xS U 5 K
() 20 A TR 25 P Hh e, 0K b O TR TR ) A
F MBI 0.04% (5 d) - E 14.13%(40d) ,

w FLHFER( Lactobacillus)

E R R oot
— u " CRLEH( Caprociproducens)
21 I Clostridam)
08 -_— N
g m B = 24 IR Perimonas)
=1 o i)
% _
# £ 06
=l
e
4+
=
o 04
Z 2 u R (Tissierella
‘5 u AT 8 ( Acinetobacter)
= 02 u YR MR Prevorella)
[==H w0 YU IR ( Sedimentibacter)
w Wi & B 1 8 (Staphylococcus)
W 59U R( Stenotrophomonas)

LI a

5 10

20 30
P B[]
Time of fermentation/d

(a)

40 50 60

A%

IR TR R | o A0 B T i 70 A A0 S0 e A 4G A
2 e R B  RER A0 BEE O R
J& B KT IR R R AN E R
(Bacillus ) AR XS 32 A8 K B 40 d 1K 2] % KAH
(4.25%) 1% K B Jr R BB 2 (<1%) . o3l
PR AR 2b R, E R R4 AT 10 1Y
& A 8 AN I & TE K I 20~60 d 1 B 7K g
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Fig.2 Bacteria community structure of Huangshui and pit mud on genus level
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Ryt — A AR K T 2 R K ) A T R 4
F, BEICE 4 v 40 B R S A LR 2 A G
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KEFES 6 XA ; 7 8K & # 20~60
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Fig.3 Bacterial community diversity PCoA plot

P - (apr,illmns — [Eifi

Laet@hee!lus [i5:4 E‘% A Gy - e
AHER /f ’
Stenoti@plipmonas / :X:/
WhRERER S g

A S «. I Hydrsgampora

) f

'ﬁ'ﬁ@.m%s AfirlE

/
€
Sedini@ilibacter

i : TR AR
TR

Préiotelia I \4 Acirgigbecter
IR s Synnplimonas  ENFFIHE IR
Flaffen  SVPRRER
(a)5~20d

B 5 BAHAEBEEERE

B4 YHMERLRIHF

Fig.4 Comparative analysis of species differ

L ECEA

el Acir@iobacter
BRI EETE
Fffwn  SURRRER
(b)20~60 d
5 4 FHERpHEXEMNE ST

Fig.5 Correlation network analysis of dominant bacterial genera and four acids in Huangshui
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Fig.6  Functional prediction of bacteria community

in carbohydrate metabolism pathway
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Acid metabolism pathway and bubble plot of relative abundance of enzymes
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WK BRI E A LIRS, WREREKhA
PURR & R IR Z — . BE& KRBT 205 11 B B
(20~60 d) , 20T HF v ZHEPESE  , BE BRAT W I ™
MR B JE R BE A B T R 55 7 R 20 T 32
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A 15 0K £ T AR AR B 20 TR 1Y BE T I B £ R
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HA ALY A SR T R /Y RE 1B ke ik
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WA TR, X ]R85 # K A P R i 2L R i AR
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TR JE R X = B AE & 2 30 d S Wi n , HL R
B S A MO I6e, v LAk AR AL
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JoT 2 BEOK B K T R A 23 AE E E E 1Y 2 B R
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G 25 (AN A RIS e B K T I 0 B K
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VIR IERe , [ I 2t i 2 2K B A ) 2 A
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WIHEROK T B Ve Z 18] ) 1 F% 18 ANE MT, fS 0
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A
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1% AR A 42 v Dy i e 1 =F B 1500 DA B K Ak S P
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Mt 2 W A I o AR TP 2 5 {1 M M 2 T g ]
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Succession of Bacterial Community Structure in Huangshui during Fermentation Process

of Strong Aromatic Chinese Spirit

Zeng Bo', Zheng Jia?, Feng Zheng®’, Huang Zhiguo'?, Su Jian?, Deng Jie'*
("Sichuan University of Science & Engineering, Liquor Brewing Biotechnology and Application Key Laboratory
of Sichuan Province, Yibin 644000, Sichuan
Wuliangye Yibin Co., Ltd., Yibin 644000, Sichuan
Liquor Brewing Biotechnology and Intelligent Manufacturing Key Laboratory of China Light Industry,
Yibin 644000, Sichuan)

Abstract In the fermentation process of strong aromatic Chinese spirit, the different levels of fermented grains was un-
even, the bottom fermented grains was affected by Haungshui immersion fermentation, and the bacterial community struc-
ture from Huangshui had a great contribution to organic acid metabolism. To identify the succession and potential func-
tion of bacterial community structure in Huangshui during the fermentation process, high—throughput sequencing was bor-
rowed to reveal the succession of bacterial community structure, the relationship between bacterial community structure
and the content of organic acid content was analyzed in different fermentation stages. PICRUSt analyse was used to pre-
dict the potential function of bacterial community in Huangshui. The results showed that the changes of bacterial commu-
nity structure in Huangshui could be divided into two stages during the fermentation process, 5-20 d and 20-60 d, re-
spectively. Lactobacillus was the absolute dominant bacterial genus in Huangshui, with a relative abundance of more than
97% at 5-10 d. The relative abundance of Caproiciproducensz, Clostridium, Petrimonas, Hydrogenispora, Proteiniphilum
increased significantly in late fermentation stages. PICRUSt analysis showed that Huangshui bacterial communities may
mainly participate in glycolytic pathways during fermentation. The relative abundance of functional enzymes related to lac-
tic acid, acetic acid, caproic acid, and butyric acid was relatively high. The results showed that the bacterial community
in Huangshui has great potential for aroma-—producing and an important impact on the fermentation of strong aromatic
Chinese spirit fermented grains.

Keywords strong aromatic Chinese spirit; Huangshui; bacterial community structure; organic acid



