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Abstract: Jiuqu starter serves as the saccharifying and fermenting agent for Chinese baijiu production, and
plays an important role in determing the quality and flavor characteristics of baijiu. The quality of Jiugu is
associated with the compositions of its microbial communities and enzymes. Studies on Jiugu microbiome
would reveal rich scientific connotation and have extensive application prospects. Jiugu microbiome
presents a high microbial diversity and has abundant enzymes. Meanwhile, Jiugu microbiome is correlated
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with the manufacturing environmental factors. Based on profiles of Jiugu microbiome, researchers try to
enhance functional microbes to develop intensified Jiugu or develop pure culture, to improve the quality
and brewing function of Jiuqu. In this review, we summarized advances in traditional Jiugu microbiome
features, Jiuqu microbiome theory development and application, and research direction of Jiugu

microbiome in recent years.

Keywords: Jiugu starter, microbiome, microbial communities, enzyme

Hh T P R 3 £ 2 — P D SR A R B A
P TEAR , Tl AW A IR R A i R Y
PARIREAEN T P R R R I AP AR
b KBRS HEAT , 20 s X 74 s £ s 1Y
FEREILIE R = AP, e T R Y
A B AU i S o T A — 2 T 2l e
il R A ) SRR A, K
SUVRR) A 7 S R T G BRI e B X
DRAGE N, TR L AR Bk T3t
PEWIREE AL BRI T REAFAED T B, TRA
P R A ) 2L AR O B TR AL, X 42 i el g
b B AR R AR SR AR R L FLA AL
oAt ol i e A T AT E R S

UTAEK , WFTE I il S E A B R )
MR YRR lREIRFE S
R IR AL RS . REATF
SEPCAE YA BT i R WS P R
AR e D RE A W S S RE MR it T 2448
S, A gl A AT i B T AT R Al AR 3Rt T
A TR I S RERCE S LG A 2T
FAR KA T 2T, AR D A )
ZIER, AT ISR E R,
ST A Y S ROR T B 4l
BT, IR T A A A IR A R I T L
i BRI, 53X D4 0 a2 T2 AR e
fh AR AL R IR U A, ARG i A
VER—A BRI R, 52 B briedl . 2
LA AR R A PR, 3 T AR 4 A Bk
T T D RE WA W0 T LA 9 7 B Al i oy, 2 fie
PRI oA B — PR A R 2 4 TR A R
&, WRIZATEA R KRR E T 10

SEIR I AR A TR AT T — 2 R,
ELIN R GELE W2 £ R 48 7 T il ol A T 2 ) AL
FORT P R A R A LT T A B B =
o, FETHAEY . hREREN A | AU A&
Yfs B MRS AW 2 WA H AR B S
SRR, FET Hh A P 20 2 R A A S BT A
A7) R B LA S, — 5 T BE A TR ASZ A7 i =
Wy R FCIE ARG U5, B H 0 2 4 HGRE T T ) 2
REA: W0 AN BERE 5 55— J7 T AT LA MCRE (AT 2R e
A BN RS R, $8 /R AN R R BZE D)
HEVR AL DR R B AR LA, R 42T 1
ik R A A T A v 1) A BT B R AS ] 1 7 XA
ML BT OFLBE , IR Z T T SR R K JiE Y F 27
AL AR SO 25 T A A T Ak ) 1
YRR 55 T T EBUR R, S AR SR A JR8 5 Tl Al
7 A A T
1 o B B i A AL T T R

T A D — T 22 T 22 R Wl 2
PRI Gl A= L DHRERE . XUDR B HET (A o Y i 2 28k
i, R mE . KR = RS FEYOE T H
T R P RV 5 JXURS R AE T Al 2 24
AR B AR FE 795 B I 1 228 A g A T i el A=
L5 2R AL, FRE— A 7 RS IR 559 il
SRR WY R AR 0 25 A LA T 308 DA LI
PR 3at S B9 AR T | S Hi AT 947 T4 A ] it
et SR IIE 2%

11 REVRESA RS HEERERRT

PP A ol 38 VP B 2 2 Rl L /il 0,
R, XPRPehaline i, LN | R FE s S I
B, 2ok iE . KR . OB RS epg ih 2, Jf

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FRASCEE: H P Gl P i S

1739

M\ B AR T AR A M g T, AR LR R R
JERT Ay R iR iR AR L
th 22 LIK R SOKHMEN J5ORE, A I 23 s i vh B 24 2k 4l
BE, IFEA— s ry B d st B, TR
R EEFR A, AR N AR A</l B
iyl et A B Ry BRI v s AR A i A 2
BN S GRS S AN (o2 s G /LB
T EE SRR A Y A K, AT SR Y
B E AT oy B R, IR IRIEUE YR
A5 AP AR AL B A AR A AT O, (H
XAITEAMUTAER K 2RI, T R4 24
PRI FAELEAR R IR PR o A SR IRBE S5 T 71
KA RS, 207 R AR 58 42 Fe i
EYIRETE A FEAT BRI, Gt SR ERTE
4 Jry £ BEINTEO b i A 0 R Vi 4 B S b Z2 Ak
B E AT R AR E SR . BT, RATRIRRE iR
(Phospholipid Fatty Acid, PLFA). Z5:Af R 5K
VK (Polymerase Chain Reaction-Denaturing Gradient
Gel Electrophoresis, PCR-DGGE), M5 24
P (Polymerase Chain Strand
Conformation Polymorphism, PCR-SSCP). A

Reaction-Single

®1 EGHEMPRMEMRTENR

3 (A 8] B X 73 T (Ribosomal Intergenic Spacer
Analysis, RISA)FI & i & I J3* (High-Throughput
Sequencing, HTS)H AR, BOANWEMT . 21 HbHH /R
T A A PR VR AR S RS, R T
TN BRI SR GR 1), Hed
AN [P 1 P G2 e 7 03 e B, 45 28 TG i AR v
B TR AN LR B AR, HAG A AR
. M5 BUNEER: . BRORRERER A (AAEAN D RE
TG FAFTEROR 22 57 5/ INHTRE VR v 0 38 A T 5
RFAFHEE . BTIREE . KR . R A IRE
J& « A T RIS R R S, AR g TR )
PER AN WO 2 AR . I RR S GGR 1),
gy s PN RN R T SN SN L Wi
FRARMT FIAEENI R 22 5 ORI il e AR
TP 1 D 0T A58 R T AR 368 W PR AN ) 355 R A =X
I A YRR TR B S K B T

SR, AHEL TR GE AT B 3R 078, ARSI T A
185 735 130 B8 BRI T RE 8 T A W A P e A AE —
SEAEM R, SRR SRAE A R B IR,
sCE A A M Z A HAE YA A BOR 2R )
RETIA 1) S L 5 A AR AL ) E S A AT B

Table 1 Microbial community members in traditional Jiuqu starter

4K ViES FEAY)
Name Class Main microbes
B i) [asa:]
Molds Bacteria Yeasts
Dagqu High-temperature Mucor, Bacillus, Lactobacillus, Lactococcus, Candida, Hanseniaspora,
Dagqu Thermoascus, Weissella, Microbacterium, Hansenula, Pichia,
(60—70 °C)>2 Thermomyces Rubellimicrobium, Saccharopolyspora, Saccharomyces
Thermoactinomyces
Medium-temperature  Absidia, Bacillus, Lactobacillus, Weissella, Pichia, Saccharomyces,
Dagqu Aspergillus, Lichtheimia Saccharomycopsis
(50-60 °C)> Rhizomucor
Low-temperature Absidia, Acetic acid bacteria, Bacillus, Pichia, Saccharomyces,
Daqu Amylomyces, Enterobacteriales, Lactobacillus, Saccharomycopsis,
(40-50 °C)B¢3 Rhizomucor, Staphylococcus, Weissella Wickerhamomyces
Rhizopus
Xiaoqu [39-43] Absidia, Acetic acid bacteria, Acinetobacter, Hansenula, Pichia,
Aspergillus, Corynebacterium, Deinococcus, Saccharomyces,
Rhizopus Lactobacillus, Pediococcus, Streptococcus, — Saccharomycopsis

Weissella, Xanthomonas
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Table 2 Study of proteomic perspectives in traditional Jiuqu starter

HHR ies W TT % HA S SEARE TER A=Y
Name Class Methods Spot/Proteins Annotation microbes
Dagqu High-temperature!®” 2D-PAGE, 89/84 Aspergillus, Bacillus
MALDI-TOF/TOF MS
Medium-temperature™®  Metatranscriptomics —/932 Mucorales, Saccharomycetales
Low-temperature®’*®  2D-PAGE, LC-MS/MS —/122 Aspergillus, Penicillium, Rhizopus,
Rhizomucor, Saccharomyces,
Schizosaccharomyces
Xiaoqu™ LC-MS/MS 3 973/1 733 Aspergillus, Lactobacillus, Pichia,

Saccharomyces, Rhizopus

Note: —: No description
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Table 3 Modern bran Koji for Chinese baijiu fermentation

LEMEY

Main microbes

T REAFE
Functional profile

Rhizopus, Aspergillus niger, Aspergillus

Higher amylase activity

oryzae, Aspergillus albicans

Class Name Raw materials
Pure Fuqgu  Moldy Fuqu'™ Bran, husks, rice
Yeasty £ uqu[”'m
Bacterial Fugu'®  Bran, soybean meal
Mix Bran, corn flour
F uqum]

Bran Saccharomyces cerevisiae, ester yeasts
Bacillus licheniformis

Rhizopus, Endomycopsis, Geotrichum

Outstanding ester production
Higher flavors producing

Higher liquor production

candidum, Saccharomyces cerevisiae, ester

yeasts, Bacillus subtilis, Bacillus

licheniformis
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