GO/ B U - S %1 FPREARSERMSEREEN. BEENIHER
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Jun. 25, 2020, 36(6): 1190-1197
DOI: 10.13345/j.cjb.190456 ©2020 Chin J Biotech, All rights reserved

- BmEMHRA -

BEY RS, RS KU BEAL BB ENAY RARY
RIS, HEE

LR A TR TR AR E GRS, 1198 L8 214122
TR MEAM L SEAREZ TRERE, T o 214122

VLR R VLI RIS P i TR BRI oLy, V095 o 214122

P % [ A PR TARBORBEFE oLy, Uil 999 646000

TRMBHER Y AL E R SR TR =B, Y09k RN 215009

a b~ W N B

EeHi, RERENS, SennlE, SF. RN 5 AV R TR RETE 454 . BRI DI RE2E 5. A TR AR, 2020, 36(6): 1190-1197
Qian W, Lu ZM, Chai LJ, et al. Differences of the structure, succession and function of Clostridial communities between jiupei
and pit mud during Luzhou-flavour baijiu fermentation. Chin J Biotech, 2020, 36(6): 1190-1197.

B B REAA PR BRSO LB RER ZEAR, 128 3B Ef 2R REA RS AR K BEIREA
HVABRH T ey £ F BV IRAGKIR, RASTRESFER, AFKF L0 T B — 20698 B fe 20+ R H R
A RE R M) LM £ R AR BRI, SHB ARG A0 B AN T REA A T2 ELMIE AR E 7. £ REW,
EREBERTRAN®E L mE oA B E N H AR (71.5%-91.2%), @6 & FARE 4 TN K K
(0.9%-36.5%). HEFRFRANME LERMHE B (Clostridium, 19.9%). AR H & (Sedimentibacter, 8.8%)#=
A F6H B (Hydrogenispora, 7.2%), mEZ R+ L& AHARHE B (57.2%). WABRMHEHE (5.4%) fo > TRE B
(Caproiciproducens, 4.9%). %A E B A B LA ¥ RABELEM LR BFE (P=0.001). 2 & KITF49 20 AR E ARE
H AR 6 FEL MR ) . S REAYW, T RANDAMEGAN TR, LEMFah 827277 2B ek
R EA %o,

D RER B, BE, TR, MAWEE, REN@EA

Received: October 11, 2019; Accepted: December 3, 2019
Supported by: National Natural Science Foundation of China (Nos. 31771967, 31530055, 31901658), National First-class Discipline Program
of Light Industry Technology and Engineering (No. LITE2018-11).
Corresponding authors: Zhenghong Xu. Tel: +86-510-85918206, E-mail: zhenghxu@jiangnan.edu.cn
Qi Li. Tel: +86-510-85918176, E-mail: ligi@jiangnan.edu.cn
E R A RFHEFE 4 (Nos. 31771967, 31530055, 31901658), [HZ & T H AR5 TR —F A A Fif8 (No. LITE2018-11) ¥iH).

[ & H RR A [] : 2019-12-09 [ 4% HY BB AL« https://kns.cnki.net/kems/detail/11.1998.Q.20191206.1711.001.html



% SIFREERSERVREEREN. BENIRER 1191

Differences of the structure, succession and function of
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Abstract: Clostridia inhabiting in jiupei and pit mud plays key roles in the formation of flavour during the fermentation
process of Luzhou-flavour baijiu. However, the differences of Clostridial communities between jiupei and pit mud remains
unclear. Here, the species assembly, succession, and metabolic capacity of Clostridial communities between jiupei and pit mud
were analysed by high-throughput sequencing and pure culture approaches. The ratio of Clostridial biomass to bacterial
biomass in the pit mud was relatively stable (71.5%-91.2%) throughout the fermentation process. However, it varied widely in
jiupei (0.9%-36.5%). The dominant Clostridial bacteria in jiupei were Clostridium (19.9%), Sedimentibacter (8.8%), and
Hydrogenispora (7.2%), while Hydrogenispora (57.2%), Sedimentibacter (5.4%), and Caproiciproducens (4.9%) dominated in
the Clostridial communities in pit mud. The structures of Clostridial community in pit mud and jiupei were significantly
different (P=0.001) throughout fermentation. Isolated Clostridial strains showed different metabolic capacities of volatile fatty
acids in pure culture. Spatial and temporal heterogeneity of Clostridial communities existed in the baijiu fermentation pit,
which was closely related to the main flavour components of Luzhou-flavour baijiu.

Keywords: strong-flavour baijiu, jiupei, pit mud, microbial community, Clostridia
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Fig. 1 The Real-time quantitative PCR results of bacteria and Clostridia in jiupei and pit mud during fermentation.
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Fig. 2 Succession of Clostridial community in jiupei and pit mud throughout fermentation.
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R T B R, M (2.020.1) g/L. A 18 £k
BAR BB SR P A R, Hh IRA SRR
C. carboxidivorans Car01 135 Wi H IR 75 & i i
ik (4.120.5) /L .18 R PR A K R PR H O TR
Hh A #E M B C. botulinum Clbo01 5577 H . iR
SERE, N (26£0.2) g/, TFFLREC IR
Caproiciproducens galactitolivorans Cag01 1% 37
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Table 1 Production of main fatty acids in the fermentation broth of Clostridial species
Fatty acid production (g/L)

. GenBank
ID Taxonomy Medium 0’ e Acetic Butyric Valeric Hexanoic

acid acid acid acid
Mui03 Muricomes intestini RCM 99.5% 2.2+0.0 0.4+0.0 2.0£0.1 0.6+0.0
Car01 Clostridium carboxidivorans RCM 99.4% 1.8+0.0 0.9+0.1 4.1+0.5 0.9+0.0
Swc01 Clostridium swellfunianum ES 96.9% 2.3+0.1 1.1+0.0 1.9+0.2 1.3+0.1
Sca01 Clostridium scatologenes RCM 99.9% 2.240.1 1.240.2 ND 1.310.1
Tep01 Terrisporobacter petrolearius RCM 99.9% 2.0£0.1 0.240.1 1.7+0.0 0.1+0.0
Clba01 Clostridium pasteurianum RCM 99.9% 1.940.1 0.9+0.1 1.740.0 0.840.0
Clau01 Clostridium autoethanogenum RCM 99.2% 1.8+0.1 ND 2.6+0.2 0.9+0.0
Claci0ol Clostridium aciditolerans FWM 99.6% 1.3£0.0 0.9+0.7 0.4+0.1 ND
Cko03 Clostridium kogasensis RCM 99.3% 1.5+0.3 1.540.1 2.5+0.1 0.7+0.1
Cam01 Clostridium amylolyticum RCM 100.0% 2.3+0.0 ND 2.0£0.0 0.940.0
Cls01 Clostridium senegalense RCM 100.0% 3.0£0.0 0.8+0.2 2.240.1 0.9+0.0
Clu0s Clostridium luticellarii ES 99.6% 1.0£0.1 1.1+0.5 1.6+0.0 0.7£0.0
Clb01 Clostridium beijerinckii RCM 100.0% 0.5+0.0 2.0£0.1 2.1+0.3 0.9+0.1
Cn01 Clostridium novyi RCM 99.6% 2.9+0.3 0.6£0.0 2.0+0.2 0.8+0.1
Clko7 Clostridium kluyveri ES 98.9% 0.7£0.1 1.6+0.2 2.0+0.2 0.6+0.1
Clbo01 Clostridium botulinum RCM 100.0% 1.0+0.0 0.5+0.1 1.9+0.2 2.6+0.2
Lab01 Lachnospiraceae bacterium ES 99.6% 2.4+0.1 0.3+0.1 ND ND
JN500902  Syntrophococcus sp. RCM 93.4% 2.7+0.0 0.2+0.1 2.8£0.0 1.240.0
Alb01 Alkalibaculum bacchi RCM 99.3% 1.240.3 ND 1.840.0 0.4+0.1
Gl e ES 98.1%  13+0.0  04+0.1 1.840.0 0.5+0.0

galactitolivorans
ND: not detected.
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