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Abstract: Daqu, commonly used as a starter during the brewing of Chinese Baijiu, provides a
variety of microbial strains and enzymes initiating the Baijiu fermentation, thus affecting the

unique flavor and taste of Baijiu. In recent years, the microbial community structure of Daqu
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has become a research hotspot, and researchers have conducted extensive in-depth research on
the microbial community structure, gene function, and functional microorganisms of Daqu.
Therefore, the knowledge of the microbial composition, succession, and functions of Daqu has
become increasingly richer. This review summarized the analytic methods of microbial
community structure, the main microbial composition, functional microorganisms, and
microbial traceability in the production of Daqu, aiming to provide a theoretical basis for
investigating the microbial community structure of Daqu, optimizing the production process of
Daqu, and improving the quality of Baijiu.

Keywords: Daqu; microbial community structure; microbial traceability; Nongxiangxing Baijiu
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20%M. AR, BEAE G TAEMIFHORM SRS
K, WEFEN IR K P (Sl A e v b A7 T
Z MR ARIBETT o A SO A UK il ol A= P v
LTI . EERCEYIN . AR
PRI I R S5 7 TRIZEA 7 DA, LAY DA e A T2
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Figure 1 The production process of Daqu.

2 WEMBEEMINT EXK
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R A e B AF R AR T, RSP
T RERUAEY, X LA Yy A Tk v 1 ik
AR 2 G K Tl AR R, DR Rl i
A Z WA AR . AR R
KR AR LA B B A AR R TR ) R B9
Bk, MRAEX—FetE, mTLCRE R A B
RECEA > Lk, k—BIRA T #

Wetting of raw materials

i p AR
Molding

Indoor storage

Tt e FERE

Crushing, mixing

S LAY

Boxing loading

Matured Daqu

AW, AR HOB S TS, 5
ARG WA A R A 5 B ok p) 2R B AR
PSRRI 1388 A2 R ik oA 25 12l A 0 i T AT )
EYE RO SR, AR PRIE D RE R B
FHI BT HA, A 1%-10%72 417,
Pt A% GE G 3R 1 0 W S A I e T A — E IR
i, FFAREESE MG AL M TRy
PRI E GERE, REFREAA B TR
i A s AL A R 2R W DL S 37
TR T B ALFEWRIR AR (phospholipid fatty acid,
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Table 1 Classification of Daqu[12
Iy A e GBS R AV RN
Classification basis Types Baijiu type Baijiu style
representatives
it ik 40-50 °C ((STPNIH U, R FUBTVr BERIZRA, R
Temperature Low-temperature Daqu  Fenjiu, Huanghelou Clean mouthfeel, mellow, sweet and
soft, long aftertaste
<60 °C Hh i K it TORW, VINEE EHERW . EO4 . BBk
Medium-temperature Wauliangye, Luzhou Sweet and fruity, with a long, clean
Daqu Laojiao finish
>60 °C SR PN FH, BBl 25 M A | HORE TR AL F R 20
High-temperature Daqu Maotai, Langjiu EIFSESS
Empty glass fragrance, elegant and
lasting; Delicate taste, long
aftertaste
JEkE R Bk TEA TR Ui, R FUSCT A, BERIZER . RURIK
Raw materials Barley, peas Qingxiangxing Daqu Fenjiu, Huanghelou Clean mouthfeel, mellow, sweet and
soft, long aftertaste
TR NN WA R TURW, VINEE ERERK,. EOM . BiERK
Mainly wheat Nongxiangxing Daqu Wauliangye, Luzhou Sweet and fruity, with a long, clean
Laojiao finish
FENNE RPN . HEH I NFEON - TIES 7NN IR 7

Mainly wheat

Jiangxiangxing Daqu

Maotai, Langjiu

HFSESS

T IR A I fegi R
Production process Spontaneous Traditional Daqu
fermentation
BAIIREE LN
Inoculation of Fortified Daqu
functional
microorganisms
BT K 8 I DN
Single strain Purebred Daqu

fermentation

Empty glass fragrance, elegant and
lasting; Delicate taste, long
aftertaste

R REA BT 42

Improved flavor and performance

hJRARE . KR L —

Consistent quality and single flavor

PLFA) . %% Jt 5 fif 4% 3¢ (fluorescence in situ
hybridization, FISH). & 6 [z b7 - 55 H 5
Z 1% (polymerase chain reaction-single strand
conformation polymorphism, PCR-SSCP), R&
P8 Fz 107 -2 PR A 52 5E I HEL UK (polymerase  chain

reaction-denaturing gradient gel electrophoresis,
PCR-DGGE)F! Illumina MiSeq/HiSeq i fill ¥

(Illumina MiSeq/HiSeq high-throughput sequencing,
Illumina MiSeq/HiSeq HTS)%:H; A (F 2), XLt
F5E 75122 A [5] J2 YO0 (ol A W A 7 445 1 A 5 i
Mr, &A% . BEIENENIT2 (phospholipid fatty
acid, PLFA) /LM AN B 20800, RAFAE
TR, AWML S, PLFA ol
i, BT PLFA FRicYGUE MIE T35 SR 1 4
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AR — e A2 i 5P A e RAE A W S A
FROE B sh AR i A A4 ik, JnE
W% 4 3 vp 32 SR Y R TR 2 A T O R
7, WREIE R A X A R ARSI . Zhang P
K PLFA ¥EXT 3 R & BRI QEFEM . £0.0
M. 5 HDPET TERSE, RS T 3 FhORE
PLFA i, 45330, b i Yt th o 2=
FCRHPERT . 2% R B 1R LA R R TR AL 5 I 2k
F 7 2 AR o ) o 2 G B T i R R

K2 MRAMBEMHZTEMHOEZREFEA

FHL, (R & FLLom, o3 Focmh i
2% FRBA I T i R 2K B3 ANl . 4, PCR-
DGGE EA{H F%E R 1Z 1) DNA $R 8 E ik AR
Z—, AR R RRAK L A A A AR
RGN 25 S v RE R RE L, G TR RS
RO BRI E WIS 45, FE0f e WUE DR
541k, Yan %R PCR-DGGE ik ih %
W ok AR T R R IE ZE R EA T T RS, SRR
B, A6k Wik A8 v e BRI R 3 I 2

Table 2 Main culture-independent technique for investigating the microbial community structure in Daqu

RIS A SCHR
Methods Characteristics References
PLFA Rl . EEEE, EOREEA TR AN, ReEsE e BE KT % [18-19]

PR ANRLAE Wy A LR 255 i R

Rapid detection and high reproducibility; And it cannot be used to detect

archaea, and can only be identified at the genus level. This method is greatly

influenced by the environment and physiological state of microorganisms

FISH EHEMEZET] DNA ¥4

DI KE WY G K iR RUAE Y BEA T REVE AL [20-21]

TERMTIE; (BRI BRIB, AREIEH] 100%78 58

The DNA amplification was directly observed and the fluorescence intensity

reflected the amplification level, allowing qualitative and quantitative studies

of microorganisms; However, the method is complicated and cannot achieve

100% hybridization

L2 (SR LN IS U NI E ) R 1 5 S (2 7 =13 s v R T e 4 Ao

[22-24]

The operation is easy, fast, and can be automated sequencing; however, the

longer the analyzed fragment, the lower the detection accuracy and the

PCR-SSCP

A R B

harsher the operating conditions
PCR-DGGE

Bt 045 4E 200700 bp 75 FEl A

Rl phade AT I FRAL; HAERIAEA PR T B 1% MBUZEY, @R [25-27]

Rapid detection, low detection limit; only 1% of the total number of

microorganisms in the sample can be detected, and the isolated fragments

must be within the range of 200—700 bp

Ilumina 718 &£ 0 7

REPRE . KEHE Ty, BAER . &0, RS [HERF [15,28-29]

Illumina high-throughput #I& BAk . Skl AR & o JCTE 1Y)

sequencing

It can be sequenced quickly and in large quantities, and has the advantages of

saving time, effort and expense; However, the read sequence length is short,

and inactive microorganisms in the sample are detected
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Y, H. Pichia kudriavzevii 1 Saturnispora silvae
MR AR, A e D Y ik
Xof HE V& 25 R HEAT A A O E R B A, BT
Mlumina FY w3 &2 TRl . &M
R T 00 AR WO RE I o0 B, 3XORP 5 3 2 i
e R R PRAE A, RTINS
S BRFEA F A IR VR ZE A A 4R, Wang 2581
K Tllumina MiSeq & 8 &0 £ AR X 3 FloR
G TON (S PN NN N E ]
ZREVEAT TOESE, 85 R W, 18 30 Mok
R bl S E 7 AT 262 TR E
Hovp JEORE B OO A XL B T
Thermoactinomyces
Lentibacillus J&ZEXHLHMEE . BR T X 265
LB AR, 7 20 2 g o FH T e A LK h
i A WD S BE AN 23 R R IE RO WF o v, RAER
2 20 e U 1 0 B B, B A 3
WA %, H 5B RS 2= 50 80 B X T 2L A
R R PR AR G R B AR AT 522,
B2k S5 ki Z 3R EROKF ERE R, mir
ZHENEBIER AT BRI B R0
J&— FITE B R 7K b 35 5% AR A P 1Y) e
WY, EAMUANTE T T 5 R A A b i
KM RERHR FER H sk, i0F B T4 minl %
MR E IR B, B TR (1 i
A, XK A PR A RN B A ) T BE A
TRORE 328 85 R R T o
3 REFARNNFRENHES
5

R A P i A A P B A 1 B R A
It H R M AE A il — e FERE B RZ Mg Ll s

SR R AR A Y SR A, NI, SRk Y
Tl A= P A v R A 8 S ke 1 v B 3R AN TR ARG

Staphylococcus ~ Fll

YER o Bl il i P B R 20, AT
TP e i SR EOR S B T B RO R FTEN
BOR R A WUV 45 B R Zh e FnTh g e A:
Wik Ay 7T 2 HIR AW, xR E A
B ASIE AR A RE AT B EE I, AR
i A e T 2SANER Tl B BE e T B LA R
i b TR ) 2 BRI S, VR 4 237 A
—EM2ESE, Ml HIE Ty SR I B) S5 R 3R
H 23 XoF I BT daE FNAAE W) R T 2L 3 e B
FEN GRS [G]FP T e B Xof e 45 R il ik A
HETE S FEAT IR, 45 R B Il v Bl A A vt
FERT 1%HWERBFEZUFTEREE
(Rhizopus) . 55 )& (Thermoascus) . IR EEHE
J&(Pichia). Wh%E)E (Aspergillus). B e iEEE
J& (Wickerhamomyces) . W& 3\ ELT# J& (Thermomyces)
L& (Saccharomyces)< , A H J& F 240 520
Hy IR J@ (Weissella) FLER AT 7 J& (Lactobacillus) |
) % BR W )& (Staphylococcus) . ER W )&
(Pediococcus) . Witt 1w & (Enterobacter) . FLEKTE
J& (Lactococcus) . ST I & (Bacillus) FIA ST
)& (Acinetobacter) % , (B & 1A fF 22 57 B>
(Kl 2).

30 AHHAEREEEURINENRR

B ALE I A= 7 R0 TP T R Ay T E
HIff e, AHTE S ELEE s R Hh KU, T
SEM T WU AN Y . ZLERAT B & (Lactobacillus) |
BT QT J& (Weissella) . 0K 1 J& (Bacillus) .
Bk J& (Pediococcus) 1 #ij % ¥R W &
(Staphylococcus) 2 He 7 B il v A e B8+
3.1.1  FERHF & E (Lactobacillus)

TEHe AR P M & i A v LR AT 7 T
(Lactobacillus) S EEIAAXT FBEAE 75%LA 1P,
FLERAT 11 A 7E A& T b i 3 B 3 1 A, (RAE
WERT 5 RIMEIE IR F LM EE , Z 5 HE
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a a
301 b 70 b
—_ I c ~ 60 I
X 25 &
3 8 50F
%;(—g 20 %zé wl
I =
z£ =2 30
<2 0f =2
b= 520
& 5H e 10
0" & S S S S S S o S S
, gQ/\\ Q\\\\\ 0\\“\ & & o 0@\ o N
o o P o & W R % &
N &0 N o + o) e &
Kt FEA R Kl 2 EH R R
Dominant bacteria in Daqu Dominant fungi in Daqu
B2 REVKHEIZAFAMEEGB)RMENEE  a. b, o [URAFEERIER 3 Fivk AR

Figure 2 Relative abundance of dominant bacteria (A) and fungi (B) in Nongxiangxing Daqu. a, b and ¢
represent three types of Nongxiangxing Daqu from different sources.

2 W 0 HEA T 20 ST Ul A 8R4 A A F g 3R
B, FLERAF e 7E R 95 W F = s
I HLRf A AR T PR LR AR R |, LR AT A
J& ) F BB ARAR 1) ZLRRAT T AT LU T 2
A7 ARG . ZERN 2,3-T R S K T KR
T, ke o B HA YA R IR
FROE, T AW+ . 22 RER, AT
T KU 5SSO AR, BRI BRI 2
2 BRI K PR E Y DI RENL A TS, A
BT S T e AT R S A TE T RE .
Du SR R SR AR TR, FLRRFF A
TERE ek R I B2 KUK AL W B iR (B0 975 g
R AW & L BE ARG BR, TR W] 5 AN [ Y
KRB WA G . Xia SR 22 S A 2R R
WFFE Rl i A PR AL T REI K B o A B Y
BERE DN 2 BAEFLIR AT A P b o IEAh, Bz
Xof A BTG R A LA TR R A T
Lactobacillus fuchuensis . L. lindneri. L. plantarum

E2 . L. plantarum E11 . L. paralimentarius

LBM12001 F1 L. sanfranciscensis[‘w'so]ffr%THE?EZ@\
B E Y o R — AR WA v v 0 8 R A W e
R R e, P, 700 % PR YE Kk
PR P fol L R AT P AR R R K b o B W H
TERE T R I I bR, S A 2 G R
Pty SR LV IR A e e T Ak L X ] BEAT B T4l
R AT R RN 1 o o

3.1.2 A E B (Bacillus)

TE B A Rl A = ok B, 2 A s
(Bacillus)j& F LW ARG, IR )5 G K e
11, TEREHII10-25 dyik B m 1, B
RS BEOREE A AR 2 R R R
A 53 WK i 7 AE R W FI-F 21 e R Mg s s, IF A
Bl T8 0 R e AR PO U K MEA S W it
RIS AN | Yang ZPYE S RA
FAEZH AT, B E A R AT TE (Bacillus
subtilis) 2 e U RE T RS 2 BREE 251 1 T8 AR B
Tl RE S A A A S AR 4, G 3k R Rl v e 2
PR SE IR AR i b (A 2507 A oA o Kb A
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A AL I R TR I E ORI, B e
MK h b 53 819 8] T Bacillus subtilis . B.
velezensis . B. licheniformi 1 B. amyloliquefaciens
SFPOIG R, A 2R R A S S e SR A
PN LR (R f N B 5l & N D S i i
T 1 P0G JXUAR (i J5, [] s XoF 2 A AT BT 5 Ak K it
FIVE FIRIL A TR, S 1) 3 70 s & 1
FRGEHY KB L) R T AU 5 8 B B E
FRP He 2P B. velezensis FlIAG #E ZE iU fT
[ (B. subtilis) NS Hi AL = am AL R, 252 3%
B, sl R P 2R AT s | LR A SR
(Candida) %t F By HIEIN T 6.2% . 5.3%H0
16.8%; KMUgATT . Bk I FERE 1530 4
T 25.6%. 9.0%F1 15.2%; JI W& =8 in T
1.9 f5; Z 50k . TR A R RN A A 1L 1) it
B RE DR 2 B s

3.1.3 ZREFECH E (Weissella)

BT I B (Weissella) &R L FEHH A £5
AT, BETEFRI o A5 rh 20 Wb 22 Rl oK e Bl I 77 AR X
PRI (FLIR) , X Le XA o a] L s v [ e
R L IR0 Din S5O e A R K il B 7 72 3
2z b, %5E H Weissella paramesenteroides |
W. confuse Fl W. cibaria %Pk, FFiidn] K55
A 5 IR 1 N & B Rl b B S E W
cibaria T W. confusa , TiAEHABE R K {05
B W, paramesenteroides™®, o, £y
FIFH B B A Rl v 2 E R S REAE T
L BRI W. paramesenteroides. W. confuse
W. cibaria J2& FEEVEAE R A FH LR M 4 P R
BREEAL N LR I T RN o [, BT IS R R
RISl i W AR w2 — , I HLAE R e i
(0-10 A ILE AN g, RIFTER Sk B
JIE R 4 A G R DO sk Li AR DHURI
Mlumina HiSeq 45 AR e A 2K rh iU E WU REVE
HEATHFIE, BEERY], BT QTR & 78 & BTt I

B, SRJE REE AR AT T D o X AT RS2
TR A B A Ol R B AN R 3 T B
30y I T i TR A [m] %) v 3 B A oty v 22 B A T /Y
RETE A LA

32 AHMEBEMESHRIIERR

L K TR BRI 5T, BRAS 3
TR I AH DG 1Y O B g HL AR 5 245 4 AN I R X
Kl BT K o #4258 (Rhizopus) . SEIRIFER):
J& (Pichia) . W% )8 (Aspergillus) . 18 v IR EEE
J& (Wickerhamomyces) MEEEE & (Saccharomyces) M
WA ALK il 1 A BB 2020,

3.2.1 HHEJE (Aspergillus)

25 & (Aspergillus) =R h B E D BE &
wE, HA WL . it B R LA (o-TE F
Ml . WEAGEE . HARETRE . N U)EISRBEREA B-
HEBET )R RE ST, P LU RO e I o
R TE R | B 1 BSE R A B AL SN
HIEIHEFN 2 B0 |, S A W i A R AR L 75 A Bk
TR AR 2 B, A AR i AR il
oy Bl 7 Zikithas, EAELLHN (Aspergillus
ruber) . M %5 (A. fumigatus) . 9] FL < #H2 (4.
salwaensis). A. chevalieri, K% (4. oryzae)Fll
A. amstelodami %51 Hirf | Wang 5156055 — %
N 7 B R v 23 15 0 0 A R D e AR TR A T
HIK N ER (4. oryzae LZ2), 33X Fi s 2 bl v Aoy il Xt
ST TR A B P A B e A A R B, x4
M I b 2 1 A W A T 0 B R [RIE, th
R RWA B R M A TP IR R EZ —,
TER B AR rp, s A A X T B 7R 2 I i A
(0-10 d)iKFNE(H, SRIGREE AR T,
It ELth %5 J8 10 K e B v 277 AR V5 2 1 KUK )
JiE, A BRI A g KU (440467681
3.2.2 tRERE(Rhizopus)

IR Rhizopus) 1Y B A 0
W2, T RERTIA-6 ) B L4 U
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J&, SRIG R & B T e T AR
Kk, BB NN ZH A R Z M e ki
SRR DRI WOMEAVE T, A B A E )
WL TR . Wang 251N 1 72 86 1 24122 A Kl o
AR BRI , 25 R R & w4
WA= WA I B R b 2o AR v
UXSHTRE , FFUE B Rl i 2 B S B A R e Y
FHIRA Ty . Wang S5 UOF F AT RE 35 7 K
th o & 8 Rhizopus microsporus 3t UE Bl R.
microsporus &= B IHHAL B I B AE , X 5%
HEH Ao a2 — 2 BEE BFFE N BUR R
HAREE TR T, K T RESR TP N 5 R B
o TR o [RIEE, F9R RIAR E B 7E A K f
R BRAE AL G LS ) Z R R FIA PLER , anvE
. O PR . BRI, Hh
KAREE(Rhizopus oryzae)BEST I FLIR I 2, iX
TR A h AL R,

3.2.3 BB (Saccharomyces)

% B} J& (Saccharomyces) J& £ 2 H AL H
J&Z—, TETFUR A sy HAR X F BEARAR, {HAE &
WSS 6 RIS A8, SRS REE LI T
BRI/ AR, Rl R A S %
E S BUCRE T R BE R, TR R B
(Saccharomyces cerevisiae) . S. kudriavzevii . S.
uvarum . S. carlsbergensis . S. servazzii Fl S.
apiculatus %5 Z2 WRIEEETE K b 43 AR 3757
H A R B B (Saccharomyces  cerevisiae) Fll
Wickerhamomyces anomalus 2 5 5 B BE TR K,
Fan S5 U2RKE 9 35 i A K i o TR A 2 T 1 v A
R TR R o AL, Ban PR 1
J A5 B P AH 2 BRI R MR E e v 454
S5 R R WIE e 1 3k A v 1 B 2 DL S A T HL
Pt T FEA A BT L, O Rl
DT RE . DR M A O T (BB R ) 5 315
PR AR DG, A 1 0 5t A 7 00 T A

BY, G BT 3k 33 i 45 ) e B S BOM R
Y H i .
324 EEFREEEE (Pichia)

EE R T B S8 (Pichia) e A ) 4 Bl A9 10
P 2 P Li SN e A K
T WU I S A AT PR IE N e B, B8 ok I B
TEREN R P BN R s, HAERIER 6 KX
AR 2 B IR B (E (S B H I 90%), I
TE )5 22 R B 4EFRF A RS E o« B R T o 2515
P W ARLFE Pichia kluyveri YE002 | P. kluyveri
YEO004 . P. kudriavzevii EP1. P. burtonii. P.
occidental 1 P. anomala 2137 Horh p,
kudriavzevii JEfcE WHRIRFEZ —, FFTEHRA A
K REAAAED), Yang ZEPORF Al A fcE
FEYRMIMIZE AP, P. kudriavzevii 5 5 Bl FE
43%. T HEE SRR A TR VE R, SRl
(e RN 2 e Jl A D70 s, B AR RE s
ST WHEE AR L AL i Y 2L oTmk, AT
VIR AT AR A W 2R L Ol . TR TR 4-
FREE-2- T A5 Z2 M 05 AL S PR AR T 1 T XUBR
AU, RIS, Wang S5UOMIHR 7 2 1 42
3 HTaE SRR, BE o e BE BE 0 A 22 o A g AR
FEHAL N, 2 MRy SC B TR R
3.3 FMEARRAEGFX KR EaI# I

FAT, KA A 7ENUAL R AR | 57 35k
JEEOR L R it B 42 T X A5 T g, B SR ATL ) DRy
(Mechanical Daqu) i L. 2 J& Bl fil /% 48 K il
(Traditional Daqu)—7#, {H&7E 5T i A P i
VRS FARSRAAEE 2250, WESEHLEI R i
g Rl b AR IR R ) 22 3 SRR, A B
FHESR AR M 4> A 2h k47 . Guan 4507
IV v 2 O 118 9 o e 7 R AL 8 R il AL
il A i Z () iR A M e s A A AT IR 9T, AR
iR INT PN 2 N RS =TI E PO S N
T 1% MO0 # B AL R A% 1 &8 o iR R
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(Rhizopus) . /%5 )& (Thermoascus) . &R EEHE
J& (Pichia) . #f {3 B4 )& (Bacillus) . R BR 1 )&
(Pediococcus) . BRI QTR J& (Weissella) T ZLER AT
W )& (Lactobacillus)55 ; ¥PEBRFT I# (Citrobacter)
SEHLHIR M PR A Y EAZERE, T Rasamsonia
ARG KRR B HE(E 3),

KA AR R o A B AN R A7
I TR] A R M A IR I S B BT 25 5, Bl
K= S A — 20, He SR o )
P HR B A B M FE N A7 B Be AL PR 5
THE RIS T RS Y R s S22 1k, 45
T, WA TR M b e A RAE A7 2 A H

3 AMHAERN, BHEESWENTE; Bfr
1A A 57 2-3 4 H R Ml h i E WiV A 7
Heds, 45 5% EUT R 8 (Weissella) TEN A7 By
BeARXT A K, B Chloroplast FEN A7}
(] 44 T AR, FLRR AT & (Lactobacillus)
1 Thermoactinomyces WITEIE NI ; W AFHF[R] Ay 3
A, KRB S SRR R 2 . A RUEY)
HEV& S5 A FE 0 1Y VR S Bt 4 1 AT g s
B R — bR R i Z B B AR 25 5, S B b
J 5 KR AR B Wk, g8k di e A
] P s A e B A8 Ak AT LU A R il i A7 12
FRHtE .

|
[ | Acinetobacter ]
Lactobacillus Weissella M
]
AT
Pediococcus [ |
B M-T
Acetobacter
H
Bacillus
Unclassfied-Saccharomycetales
A
Rasamsonia
T M Citrobacter
A
Clavispora
Unclassfied-Dippodasceae
|
Aspergillus
[} ; Staphylococcus
Thermoascus , I
O u .
Wickerhamomyces
Pichia Rhizopus

3 RS KM Z BHEDARES

Figure 3 Differences in microbial composition between traditional produced Daqu and mechanical produced

Daqu. T: Traditional Daqu; M: Mechanical Daqu.
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4 Kl AR IR AT

A B A8 X R P RUE Y AT
B8 T A [ B0 Kl A A I A A7 2o 7 v ik
A R A R LA DL R A W 5 XU ) )
FASEAE, SR T 3R 55E DR 0 R A W e v 1
SO, E IR o O R (R A R 1Y 2R e
G RO-3T00T082 84y A G i 1 R 2
PR ELAE 7 i AR R A AR TP BB AT,
AWy e RIS B 2 R B 32 IR BRI (55
A M T AR G T SF 2R R B R, X
HORh P E R R A R E A —E W
BREEOHN R 3). L, SR P A B T

£3 KHPREMRES

B i R ik A Wy g e IR o s 225, H ET
53 M K 22 2R L T DU 307 B892 1 26 0 >R R
1B BE AR (SourceTracker) . B A #F 57 & B> %}
R A B F0 R (/N 22 ) Z B Y O &R iR AT R
K, BREW, MR SR
5 H IR Hh % 4 % BR 1A & 7T REAZ I T /N . Du
L [88] 2t A e SH B T 4 R Fl SourceTracker Xif
K A A W R IR R AT T 4 TE I UE 4 BT
SourceTracker 45 % B~ , JEUREHE Rl 41 3 >k
Ui, I HOR M eh A LS i ik | EORHRY & bl
80% A AT 5 T HL RN N Hb Al U ] BB = K ith b
wORUE, JF BRI IS Bk A TR S
R 75% 2540 (] 4).

Table 3 Distribution of microbial sources in Daqu!®>*"
M K =R il 52 A AR it 9 s R Pt T USEREVIN
Species Wheat Air Outdoor floor Indoor floor of Daqu Brewing tools Brewing water
of Daqu room room
M Pantoea agglomerans, Pseudomonas, Alternaria, Bacillus Bacillus Marivita,
Bacteria Enterobacter Staphylococcus,  Cladosporium amyloliquefaciens,  amyloliquefaciens, Prochlorococcus
aerogenes, Bacillus Pediococcus Pediococcus
Pseudomonas acidilactici acidilactici
koreensis,
Sphingomonas
desiccabilis,
Staphylococcus,
Saccharopolyspora,
Kroppenstedtia
B Candida athensensis, Saccharomycopsis, Saccharomycopsis Saccharomycopsis
Fungi  Botrytis cinerea, Lichtheimia fibuligera, fibuligera,
Sporobolomyces Rhizopus oryzae, Hyphopichia
roseus, Thermoascus Sterigmatomyces burtonii,
elviae, Rhizopus
Aspergillus flavus/oryzae,
flavus/oryzae, Sterigmatomyces

Hyphopichia burtonii, elviae,

Pichia kudriavzevii, Aspergillus,

Lichtheimia Pichia kudriavzevii,

corymbifera Lichtheimia
corymbifera
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Figure 4 Microbial traceability analysis of Daqu. A: Bacterial traceability analysis in Daqu. B: Fungal
traceability analysis in Daqu. C: Average contribution of raw materials to the dominant bacteria in Daqu. D:
Average contribution of tools to the dominant fungi in Daqu.

5 REH5EZ

DR HAATE Ay A 25 TR 55 o8 11 97 189 XA AR it J5
AEEW, AP R RCE YRR AR JE R H
LR SRR SR iy DAY 977 W S DO DN K
APV A R I TS A R T SRR U A TRR
i BUE R S S IIRE, $a R [ S A I LEL
SR, i FEAR M BRGIFIIAAE A TE 4, XK ih

A e B IATRIE AN 4T, A2 G0 R Tl A W 15
FEIT AR BRI T 3 P A A R BT o
R, RN R A& Z 41 HOR S Ege it o)
Mr, ZRGEnlb 1 I S5 F i R T L]
B7n 7RI P UL F R DL RENE T, 852 1 UK
SR A PRI A S R R 3R, T i — 2545 2 ik
A= Wy e T S RE I S 1] PR LG U P R R Y
Hg . FIAEREE DFFE B WTR A, i B 4
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