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Abstract: Stacking fermentation is a crucial step in producing sauce-flavor Baijiu. The relationship between microbial
diversity and volatile flavor substances is complex and dynamic. To better understand the correlation between microor-
ganisms and flavor substances in Dongniang sauce-flavor Baijiu during the five-round stacking fermentation of Jiupei, high-

throughput sequencing (HTS) technology and headspace solid-phase microextraction gas chromatography-mass spect-
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rometry (HS-SPME/GC-MS) were used to identify the microbial flora diversity and volatile flavor compounds. In addition,

the Pearson correlation coefficient was computed, and a visualizable correlation network diagram was drawn based on the

detection results. The results identified 55 volatile flavor compounds, including 25 esters, 5 alcohols, 7 aldehydes, 4 acids, 4

phenols, 3 alkanes, and 7 others. The main volatile components were ethyl lactate, phenylethyl alcohol, ethyl phenylacetate,

and phenethyl acetate. The dominant microorganism genera in the floral structure were Virgibacillus, Kroppenstedtia,

Bacillus, Oceanobaciillus, Thermomyces, Zygosaccharomyces, and Thermoascus. Kroppenstedtia, Monascus, Bacillus, and

Zygosaccharomyces significantly affected flavor substances among the flora. Overall, the purpose and significance of this

study are to provide a theoretical foundation for enhancing the quality of Dongniang sauce-flavor Baijiu.

Key words: Dongniang sauce-flavor Baijiu; five-round; microbial diversity; flavor compounds; correlation

FVY S —Fp S 5 o i 28080, LLHS
Pl T 22 AR 8 XUBR T B 44, SR 5 R A4 7%
VRP 22—, e 5 Y PV R e DL ) PO A A XIS
HZ —21 TR ROk T HR AR EREE A T
ZIRANIR], S ERIE A M BT ) R
[ RS G SRR 7 N e v SN2 E -5 N N T (2 =@ |
W IR R SR ) KSR T VIR —E A1IRD, YT AT
. TERE, VR T A8 SR A B, A B VP ETES JUT  A
ARBTG5 A IIRIR, AL e AR BT
SEBR R R R R VIR VY R ek S B ™™ ) PR e 75 7Y
5L Ya i A (i —8gead “ 129877 i AR e — A
JEII, 129877 Rk —4F—AA2 77 i, f &2 PRIk
B, Lk ZEE . /\IRCERBEFT-L R BGP  FR P, {ELR
BRI A A P2 S B P A R AR TR A T o TR BRI BT
FEH KR SE 38 P T BOEIR R AN R =T e R
FITPS A ) PR A3 R e SR I 0 sh S A L, &
B 3 AN A TE R AR TIC I i 25 5, il ki
TP 4= TR GBS AT 5t R S B A K A, 4

FRIERACHH o T H AT T I AR A R e 7 25 P
HOMFTTEE WLAGE o

KWy MHERUR A E A 1 . HERRUR IS
JEORE P 2 R AR A RS, I A R e
JHEMS, TEHB T HERUR IE 2~7 dU7) . MERRU I AL 5]
T IR E A A A D XK R AR ST, X 7 1
WA B SCE 2N PR HE AU I e v R
Y E 22 REHERT T AR RS A 1 A= P g D RE
AL S v T 220 R HAT 2838 L . Dai 451
Xl A JFH] v A 00 3 o = DU S R e A AR P 1 R
WIZFEVEBEA TITSE, I HA S ARR A B R R S e
e PPER IR A B, = DU AU I R R e i . SRARAR
SEEUOT SR v i U PP A S (R B A R Y 5
UHERR A EPT IR i AU A M 4 A8 Z2 AR R XU
Z RIS R MEATUITE, G5 R R B AOAT R | BRsC
Ja V2 PO B R A A 1R I HE R R Y
AR, X B P B XS T A B BTRR
HH, B8 TR RE A DR E A
oM IS, (HOR A EAE AR N AT, T XHIA
RERIWTFERA o T RS U S A 2 P
SR EIFEIRZ —, N IASITGE T 24 TR e R
T TR UHERR A I A, 1l 0 R Ge AT LA TP

A X 2R I shASAR A AN XA S5 B HAH e, #83FRL
BRI ALH] o B AE R A e BT RS R
JREEAEILARFRIE AR AR
1 HRSE
1.1 MRIEEE

P I E HETR PYE FLEC R MEFR R IR s, T PN
W 25 °C, AHXTIRE 80%~90%, HEF /& 1.7 m., K
2 m, HFCRHERR R = R)5 T2, S MEEast
W) 17— YR Y SR A U7 6 -5 M I R AR A A AL (0~
24 h FHEE AR, 48 h BT S TEE, 72 h
JEHERR R LS O ), F BURE BT TRIE £l 0. 24, 48,
72 h, TEREA I [E] T S 45 R AR IS b h TR =4
JEURAE &S, B2 10 435 SR 4 Hh 8] B2 DU JE 3 25 A 5
CanE DIRETEVER—A 2 H W ERE, FEE1 3
JE I BB R A Y SV — R, TR ARSI BIREA
TR BB, AR I =R OPA T, B T80 °C R R
AT i 3 B B XRS5 It A A R 1G]
(deoxyribonucleic acid, DNA)fli#2iA5& S€E MP
Biomedicals 2\ Fl; 2% BiIEVEEERE  PHPESS Biowest
457l FastPfu A db e XE&AEWHE ARG A
BRZAF]; AxyPrep DNA EEAZPIKGRF S 3EE Axygen
NELGIERBIY RINT SRR A ARG RAF; %
% . Phusion High-Fidelity PCR Master Mix with
GC Buffer 32[E New England Biolabs 2\ 7] ; 3 &
i (>99.5%, GC) . IEMBEIE(CT~CA0)  _LifF 235K
SR IR BRAF]

1 SRR IR 7R B IR
Fig.1 Sampling diagram of accumulation fermentation
TE: A MERUR I R I HE SRR IERL AT 5 B 2 19 R I8 A I ME JURE
RFHRIE

HS-SPME/GC-MS(Trace 1300-TSQ 8000) &
FEIFEER KRB 2 7] NanoDrop 2000 #5301



544 5 21 ) MR, 4 TRBREAE TN LA IR AR T = SR R XU B AT G 129 -

ST ZE[E Thermo Fisher Scientific A F); DYY-6C
HyKAY  dbE T /S—AEs) 5 ABI GeneAmp® 9700
# PCR Y ZEE ABI /A Fl; lllumina MiseqMISEQ
MFAL  SEE Mumina 2AF] o
1.2 SLEE
1.2.1 & DNA #£H(5 PCR Y"1 IR IE FastDNA
SPIN Kit for Soil &5 & (MP Biomedicals, USA) %
MAE AL ETT B DNA $2H. X4 V3~V4 A A X
FHIEH _EiES1 9 338F(5'-ACTCCTACGGGAGGC
AGCAG-3") 5 Fi#514 806R(5'-GGACTACHVGG
GTWTCTAAT-3") UL X H. 1 ITS1 X 3 5|4 1TS1
(5'-CTTGGTCATTTAGAGGAAGTAA-3") 5 ITS2R
(5'-GCTGCGTTCTTCATCGATGC-3") #4174 4
P HFET R: 95 °C THAEM: 3 min; 95 °C ZEM: 30 s,
55 C iRk 30s, 72 °C #EAfift 45 s, fEIF 35 K. PCR
Py AR FLA 20 pL, 135 Forward Primer (5 pmol/
L) 0.8 uL,Reverse Primer(5 umol/L) 0.8 uL,2.5 mmol/
L dNTPs 2 pL, 5xFastPfu Buffer 2 pnL, FastPfu Poly-
merase 0.2 uL, BSA 0.2 pL FllAE4S Template DNA
10 ng M IAAZR o
1.2.2 SCEEAH AN Ilumina Miseq M )F i FH 2%
BIEEREE RS M1 PCR 7=, A AxyPrep DNA Gel
Extraction Kit( Axygen Biosciences, Union City, CA,
USA) #tfr4lifk, Tris-HCI Beli, 2% Bt flig b fL ik 46
M. FJJH QuantiFluor™-ST(Promega, USA) #4745
M 5E &, AR PE Illumina MiSeq ¥ {5 (Illumina, San
Diego, USA) FRiE /B AR alifb 5 P 14 o B Ay
& PE 2x300 iy 3CE . | Hlumina 23 7] i Miseq
PE300 “F- 5 7T .
1.2.3 Illumina Miseq ZHiSEIT453Hr  H QIIME too-
Is import Ffif4:, B¢ I 47 72 fastq SCA4, S A n] it
1T QUME2 JRZEAMIRI S8, 2R)FIaH QIIME2
dada2 fGfFEA 70 daE L AEET . o PR LA FS Rk
HRE, 1958 T BRI RS #RAG 2235, 12 QII-
ME?2 feature-classifier #H {4 ASV WAL F ) LT
FNFSCNERAFY 13_8 AR 99% AH{LUE R GREENG-
ENES 5 Greengenes Database 13_8 FRASE I 2 (FR
i 338F/806R 7 | 1% ¥ 84 FEAE B 5] V3~V4 (1 IX.
BO, 1538 T YRGB R, BT AR A A
R LR, 26T TANE P 7KOF BB 798 S i 2
53T
1.2.4 GC-MS WEHEEMERRY)TT FRE 1 g T
TR TR A0 T 5% R SR LA 20 mL Y TR ZS RPN, in A
2 g GALEAFT 7 mL B94iFoK, BAIA 10 pL 2RO
(20 pg/mI)HYER AR, 3 FH PTFE fRl %58 5.
fdi FHE. 241k AY 50/30 um DVB/Carboxen/PDMS Z£HX
SAE 40 °C FIRFEFHEEL 180 min, FRESERS, 57
B SPEM £ 4iddi AdHiAfsi A, IFAE 230 °C FghT
43 ES 5 mint'"?l,

{OFE 25T B DB-WAX (30 mx0.25 mm,

0.25 um), £4.(99.999% ) EK/<,, #iti# "/ 1.0 mL/min,
TeorimAiat. FHEART: 76 40 °C FIR¥EF 5 min, 28
JE LA 5 °C/min BYEE_EFHE] 150 C , £-4574E 150 C
N 3 min, 55 L 5 °C/min FYEEZEFF 240 °C, 174F
5 min.

FEig S5 R B R (ED, LT RB il
70 eV, (L LRIREE Jy 280 °C, B T IRIEEE N 230 C,
TE 50~450 amu AJTEFEIPNREEEWE, B3R A 1 scan/sH],
1.2.5 ERVERRY RSG5 ot &%
ERRERED (ST TR, B SE R0 2 R S 8 (NIST)
PEAT b g, G 58 HY DC G 3 R T 800 I8 &Ik &
Y. TEAHREIS&MF FisfT C7~C40 WIIEMLER IR G hR
WEW AT E AL S0 B R BU(RD), TR
Rt(x)_Rum

RI=100n+ 100 x
tn+1) — Rl(n)

FH: Ry~ Ry Ry )y 28RN B4 A PERL,
53 on MRIR T IEM SRS n+1 AR IR Y 1E
Fay e B NI Ta]
REF AT SR FH IR 345 5 M i 4314 7 AR
FE R, THRAANTR
Ci X A;

C.:—
i A

H: C AT —2H 5 m R e E (ng kg ) ; ool
AR T =R E (ng-kg ™) 5 A, AE—4H 53 0¥ o S s 1T
BL A PRSI A
1.3 IR

BT G AR SPSS(26.0) #EFT434r, SR
JHEAR 22 07 2255 BT (ANOVA) Bfi 1 25 5 T 3k (P<
0.05), Bz AP EAPREZE (mean+tSD ) K FKm, fH
JH TBtools Fl SPSS #k {2 Hl #4 &, SIMCA 4k {43t
17 PCA Fll OPLS-DA #5347, Cytoscape 4K 124 #F
AT AT ARALIRZS 50T . B2 i Origin 2019b, 41
FMESIAT R R BAEIEA T4 5347 o
2 GREHH
2.1 Alaph ZHMHSH

Alaph ZFEPEEF T 53 PrAE S b i i i
ZREVE, BAEESD Alaph ZZREPE S HT AT LA S IRAE b
WA I REE P FP = B S 2 Aett e, dIEl 2 Fr
71N, AT PR 5 BB R RE 1 2R 15 A oA il B ks T
IH, ML AR 92 r4 0P 20 B /R A O, AT LA S A
ah R A R 2B IS B . AR R 1 T, e
He UL e A2, 40 Y Chaol $8%HE 0~48 h [%
1%, 72 h B &AE BT, 4019 Simpson 8 £ K AN
K; H Y Chaol 5 %R #r ¥ K, Simpson 5 %5
Shannon F5ZZEHHEIN, YLEATERERIAEE T HUEY
ZIRITEATEN, SRS NS ST S R R
PR AEASTR)), SR UG, 4NPRBAHERY Chaol 48
#. Simpson 1 Shannon $8%%HH i /& T E I BRAE, T
VB AU R 5 5 S A = o



- 130 - £ Tl B

2023 4F 11 H

200 y A
_‘_-_-_.-u-r'ﬂ
, 150 o
2
°
o
5]
2 100
Z Oh
Re) —
S - -24h
=== 48 h
=72 h
0
0 10000 20000 30000
Number of sequences
B
5 e s = T TaTemem
LB I e e
4 N
z
g
§ 3
<=
2 2 —0h
i = =24h
1 ===48h
= 72 h
0
0 10000 20000 30000
Number of sequences
C
__-__-———---
7s T
3
SI
T 50
>
2|
5 —~=0h
© 25l - -24h
! ---48h
I = 72 h
0
0 10000 20000 30000 40000
Number of sequences
D
5 - -
s | ¥ e ———————
g —
g 2
<
%
—=0h
1 - =24h
---48h
= 72 h
0
0 10000 20000 30000 40000

Number of sequences

K2 dEMEEREHL (A, C) 5HKRIML (B, D)
Fig.2 Dilution curves (A, C) and Shannon curves (B, D) of
bacteria and fungi

22 #HEPHEMEREEST

2.2.1 BT IR FE K53 Brae i b A0 e A 45
4 anE 3A B, TENZRE B, 4 A4 v e
H 3 IR ] CEIIARRT B = 1.00%), 537518
JEBEEE ] (Firmicutes, 95.2%) . Z8 2 B ] (Proteob-
acteria, 3.80% ) FIIZL TR ] (Actinobacteriota, 3.52%),
X5 Wang &85 X4 R] N A= 7 9 # B 8 FI SE OAS
AR ANBE T TP sEas SR —3k . TR ] 222
o ZFFAT TR 2K (Bacilli) #1228 49 ( Clostridia) S5 fUA4=

Tl R LR R A R [R] 0 = B B R R
Table 1 Richness and diversity of bacteria and fungi at
different fermentation times

Chaol Simpson Shannon

Sample ID I S - o I o
HLTH 2T BEN: B () SO N A

0Oh 85+12.8  182+21.7  0.540.1 0.9+0 2.4+0.5 4.8+0.2
24h 78+£3.7  179.8%5.5 0.6£0 0.9+0 2.3+0.1 4.9+0

48h 773£9  147.74£39  0.8+0 0.9+0 3.2+0.4 4.6+0.1
72h 70.7£2.6 150.8+20.2  0.8+0 0.9+0 3.4+0.2 4.4+0.3

WL, PREEIE W BE 75, AT LATE AR XS B i ) 2% 474
PRAFA A, DRI SRR T T HA 4 X e

A% %% Other
e WA Actinobacteriota
0 /77 Protcobactcria

S | ~. Firmicutes

3

S 60

S

2

32

S 404

2

=

[}

~ 20 A

0 o m G

0h 24h  48h 72h
Sample

i Lactobacillus

B Saccharopolyspora
WMl Acetobacter

Z7% Unclassified

288 Others

... Thermoactinomyces
X% Oceanobacillus
S5 Bacillus

¥ Kroppenstedtia
" Virgibacillus

Relative abundance (%)

Oh 24h  48h 72h
Sample

B3 BT (A) SR (B) LA 1
Fig.3 Relative abundance of bacteria at phylum level (A) and
genus level (B)

IEl 3B s, TEJE KV 1, 4 A v HAG I
9 DL TR (AHXT - B2 = 1.00%) , 73531 AL
ZEFRAT B (Virgibacillus, 29.54%) . Kroppenstedtia
(19.84%) . ZFAEFF L) (Bacillus, 16.95%) . 5124
¥ B ( Oceanobaciillus, 10.62%) . = I i i B
( Themnactionomyces, 7.56%) . it R AT 14 J& (Aceto-
bacter, 2.15%) . B Z 1 H )& ( Saccharopplyspora,
2.07%) . FLERATEEE (Lactobacillus, 1.64%) . J BREA
J& (Pediococcus, 1.11%) . 1 HEFL K& BF 3% - [y B
(0~72 h), BiZEHAT I JE . Kroppenstedtia S5HETE2E
SR SV I S e = = D & S BN [ Bt S i L R )
BN T & R S IR LR B 2 AT B R AR
ZFEAAT R, BEHIAS R R PR 7 1 P 4
HEMIIX A E R . TERBEFRI(0 W) BT



544 5 21 ) MR, 4 TRBREAE TN LA IR AR T = SR R XU B AT G - 131 -

B AR =R BE B E N 33.72%, HER AT BB A ERT
WHR] BEAATE— L8 T, MIACGHEAT AT LI Ha 3
PRI [ PR S5 B I — A e A5 PR, HLHA 308
Gy I BEAIELAB R Y BE T, (RS s gl o oe
T TRR TS 3-H -1 - T EESE RURAL ST, LIS
IR XU . 7B A S (72 h) Kroppenstedtia 5%
ZEAT B B AEXT E BB 5, Kroppenstedtia F =R
LR F2E, R R SR SR A A T A RE
JEUS AN, FEARHFSTY 0~72 h W[E] B 2R AT B B AR
X = BE P45 55 (13.56%~22.40% ) , 3+ S 2509 [y fiff
¥R BLUINGE ZF AT PR GRS HE S A5 28 (il 3B )
BEE AT FUR R E AR K

222 FETFIKFFE KT 43 HrAE o b BRI AR 45
o AnE 4A B, TEITRE L, 4 A0S Rk
AP E TR T CFE X = BE = 1.00%) 8 73 56 7]
(Ascomycota, 99.48%), iX 5 Son &¢P 3@ i+ 1= i 4
7 7N AL B VAR 2 Wi 3 8 T P Az O i i
PR BT TIT IR 4 SR —2K .

A 1007 W %% Other
A\ Actinobacteriota
20 | 77/, Protcobactcria
9 | . 120 Firmicutes
E/ :
g 60
<
!
<
o 404
2
=
Q
~ 20
0 H
72 h
B 100 BB @ Monascus
WS Saccharomycopsis
20 : “« Pichia
& - B Other
< - -« Unclassified
2 60 X Aspergillus
3 NS Zygosaccharomyces
é 7/, Thermoascus
S 40 ... Thermomyces
2
=
]
7 20
0

Sample
K4 FEEAE K (A) SIEAE(B) BRIAI F
Fig.4 Relative abundance of fungi at phylum level (A) and
genus level (B)

K 4B s, TEIE /K- B S 7 AR E
PR S CF X 32 B = 1.00%) , 43 51 Sk g 34 E B s
(Thermomyces, 49.52%) . %5 1H: 1 I8 (Zygosacc-
haromyces, 11.98%) . W& I 2L 5 J& ( Thermoascus,
11.12%) . HhE5E B (Uspergillus, 6.05%) . HaFRmeFE:
J&(Pichia, 4.04%) . 2L 188 (Monasaus,2.11%) . /2

NREALEE RS J& (Saccharomycopsis, 1.95%) . FEHEFL %
BERI A (0~24 h) FEA R B E G R E R 58
TR R, X5 Wang 2507 X 55 b X AS [R]HEFR &
PRSI 28 W i ) 2R M F S T 45 SRAR L, X
T A e A RV PV (9 A 7= T 2546 26, H il 5 4
e Py — B30 FH s TR il SR 25 5 43 s i i ik
RSP (AR AT HE R R T 72 h S RE AL
J& . FEIRT-PET B AT T EEREAIR R 23.74% . 3.85%,
MEeaRlELEE | oA el | 2 LI, 3] 72 h B
FAFTE T2 9.19% . 24.86%, Wi MHEFR A& B2 1A
F 2R TR, BeaREE LS s R FLIR
ZRA R, HE LT e AR 2 Rt s oy 2 &
PERRY T . $eA B R B R B 8 e %) & 1
JE EHVE R AR AR i Tk, 24 e A<, 8
T A INms AR 222, SR N R AN R, AL Ge 42 1R
FESR ARG A B R 8 R 2 Issatchenkia
J&, AWFTE R, TRBE | VLRE SR BE S35 ) R I BT
PRI >, DAL AT B DAL SR TI] PA RE A
R A2 S IR N IR S5k Sk st ) A
R ZES, e SR X N2 SR E A T ORI - Wl
T NI EE | AU R BE S S4K, 3E— 25 BTl PR Xk
P I T PRV S5 A8 B2 BT AR ) o

2.3 AEREEERLRIER AT REFEL XKL
BT

T PR 5 AP A R R MERRUR IR A v = A A5
PR MER BRI, Horp s | S IR IR R
Tt V1] PR VS IXUBR ) S o . a6 2 IR S
7N, R FH TS [EABZE B (03 BT 35 R R X
WA Pl it i = AR I3 A A & A TR, AR
VERECAE (S1)>800 U5z HY 55 Fhis & M1ib &, 47
625, S 25 FhERS L S AN EESS . 7 R E S
4 FhRZS | 4 PIEYZE. 3 Flhletads, Higy 7 FhXURY) R
U= —2,

FRZE ) 0T 5 A T P SR 2 R A R
JEP, FERANG 25 FrEsZ AP, SRS AT
IR TG ZRLMR LT . 1758 LT BEHER 218
JHBR W . LBRIR LR FN(Z,2)-9,12-+ )\t IR
Z.Wig . HrAhyhmge 2,15 (89.97~214.53 pg-kg D)@ T &
WAGHTIR 215, FIMIE 22 25200 X3 36 780 P 70 XU AR
WER A R, 25 S RARITE 055tk s
T AU I 52, 1) Bt BRSP4 114 356 7 RS A B8 e 114 XL
FERFIER . MWLM B, TER-HERR R a7
e ERE S SELEAT RS, A ek s SELERAT RS 68
5 Z A A IR A LR U158, PRI LR 2 R TE
KRB S EBE AP, 2R 4R L BE (70.84~84.67
png-kg '), ZFRH 5 (46.86~70.77 ng-kg '), " HHD
J& TAEWACE Y, AL G YR ss i HEA
{BLAIR . s . MEFE R M4, R AR A DL AE | i
JELAGE IXUBRTE A A S

BEZEAL A ) e e A T H 9 EE R XU

il



132 - B Tk B 2023 4F 11 A
2 FECUI R AT A T Ak R M U BT % i AR Ak
Table 2 Dynamic changes of volatile flavor compounds in five rounds of Dongniang sauce-flavor Baijiu
K RRM feam s itleke
0h 24h 48h 72h
FES (24F) (25%) (247%h) (25%#)
Z1 7.19 FLIR 2 T8 112.6+6.52° 102.13+9.65" 75.77+10.2° 108.35425.1°
72 14.12 IEC R TR 30.73+0.99 27.09+5.97* - 23.65+5.13"
Z3 16.05 DL-2-¥53k-4-F 3L 3% £ g 18.23+2.81° 13.74+0.9 10.71+0.6° 14.27+1.04°
Z4 16.17 ZTENTR ik 1.6240.35° 0.63+0.63" 0.18+0.06" 0.06:0.05"
Z5 16.41 L2 5 EE 11.04+2.15° 9.18+2.09% 7.07+0.52° 9.6+2.27%
z6 19.92 TR 23.03+1.09" 18.23+0.6 14.95+0.53° 23+1.32°
z7 20.28 CR THR 1.38+0.17* 1.99+0.23" 0.97+0.31° 1.73+0.28%
Z8 20.45 FIR T 6.92+0.69* 6.25+0.52° 4.7+0.54° 7.2740.45°
79 21.78 KR T 70.84+3.91° 66.07+7.8° 56.11+3.64™ 84.67+6.19°
710 22.13 LR LT 46.86+3.49° 44.85+3.71° 40.6343.94 70.77+0.87°
Z11 22.83 R PR 1.2140.15° 1.14+0.07° 0.83£0.07° 1.11£0.16°
712 23.29 TR TR 1.35+0.28" 1.22+40.18° 1.01£0.24° 1.29+0.19°
713 24.73 3-RKNIR B 8.7+1.31° 8.8+0.55° 7.22+0.9° 10.57+0.3
714 25.03 PIALE N TR 10.33+0.46" 7.78+0.61° 6.6=1.19° 9.95+0.63"
715 25.55 R -4-Z$ IR LT 4.36+0.99% 4.19+1° 3.63+0.48" 6.21+1.4°
716 25.97 B4R R 7.13+1.26° 6.98+0.82° 6.57+1.62° 8.9+0.81°
zZ17 32.04 AH:RR T 8.1+0.43° 7.97+0.3 7.78+1.68" 10.59+1.06°
718 37.61 VU Z Mg 11.93+2.85° 15.96+3.41" 15.35+4.33" 20+4.53°
719 39.94 T HRR M 2.93+1.33° 4.61+1.34% 4.2241.31% 5.63+1.2°
720 41.19 AR W T e - 0.060.02® 0.03+0.02% 0.1120.04°
721 41.62 R AN T L 10.72+4.78° 17.58+3.02 16.34+4.64® 22.39+5.06
722 2.11 AN T 370.21+140.39° 0.99+0.24° 482.1+96.42° 643.39+£99.22°
723 44.07 T-LhemR 2 i 0.28+0.09" 0.57+0.24% 0.5340.23% 0.75+0.22°
724 4532 (2,2)-9,12- )\t IR .1k 80.07+35.86" 138.45+43.43% 146.9+48.93% 214.54+49.79*
725 45.45 TR Z g 89.97+42.49° 172.38+40.78" 152.8+36.76™ 214.53+43.1°
B (4%H) (5F) (5F) (5Ff)
Cl1 471 S - 0.23+0.12¢ 2.57+0.32° 5.86+0.72°
2 8.74 e 15.96+3.6° 15.81+2.4° 21.25+0.86" 30.76+3.42°
C3 15.26 Rl 12.58+1.54% 12.070.85° 14.41+0.82 19.7+0.44°
C4 17.9 R 509.77+19.67° 472.18+42.39™ 448 .68+29.5° 708.55+7.03
(o] 28.08 + 2.08+0.33" 2.26+1.37° 2.0142.24° 4.4342.53°
23 (7F§) (7F) (7F1) (6Fh)
Ql 7.89 T 52.89+14.37° 36.13+7.63° 1.82+0.45° -
Q2 12.73 AR 14.49+2.05° 11.74£0.98° 6.89+0° 8.43+0.54°
Q3 15.6 R 24.85+3.1° 20.18+1.9° 12.38+0.46° 12.58+0.42¢
Q4 20.74 ZEE 3.74%0.22% 3.5120.54% 2.57+0.73" 4.45+1.53°
Qs 22.53 o-W. 232K L 2.74+0.08° 3.36+0.22° 3.24+0.48" 4.3240.45°
Q6 26.38 + 0.69+0.01° 0.75+0.4° 0.93+0.22° 1.52+0.32°
Q7 35.59 + 0.54+0.23° 0.76+0.11° 0.49+0.06" 1.1£0.14°
(72 (4%H) (4F#) (4F) (3Ff)
S1 5.79 2R 3.04+0.85° 1.81£0.3° 0.76+0.25¢ -
S2 16.8 B2 3.9740.54° 4.75+0.6" 3.18+0.75° 4.16+1.19°
S3 19.75 ¥ 8.32+1.28° 8.43+0.71° 8.19+2.4° 13.18+1.82°
S4 41.37 PR 5.19+2.47° 8.86+2.49° 9.53+2.42° 15.67+1.3"
[ES (4F) (4F) (3Ff) (3Ff)
F1 19.45 4-Z IR 2.36+0.13° 2.110.12° 1.98+0.52° 4.1£0.66"
F2 22.66 4-ZHE2-WE SR By 11.62+1.52° 10.4120.59 9.82+1.59° 17.74+0.79*
F3 23.68 4- I Re-2-F SRR 1.7120.06° 1.34+0.23° - -
F4 29.02 2A4- T HOR 12.32+3.01° 19.58+5.42° 15.44+0.33% 15.65+3.03%
e (3F) (3F) (3Fh) (3F)
Wi 26.14 1k 3.66+1.15° 4.4+1.51° 3.81+0.8° 6.48+1.96°
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‘ i (ugkg™)
75 LR EA B [a] AL/ E
0h 24h 48 h 72h
w2 28.89 Tk 3.15+0.42° 3.71+0.53" 3.46+1.07° 6.02+0.46"
W3 35.21 E-EkE 1.66+0.32° 1.71+0.46" 1.31+0.26" 2.83+0.54*
HAh (6F) (6F) (7% (7FH)
. e L
Tl 10.07 4- (2 a%ﬁ'l'ﬁﬁﬁgﬂ 1.95+1.74° 2.1843.55° 0.02+0.01° 3.83+3.83°
T2 13.37 fEtb =T 2.93+0.58° 2.6540.51° 2.5+0.33" 3.26+0.32°
T3 21.29 T gEmk - - 2.3+1.8° 3.18+1.31°
T4 23.06 (B 3.65+0.35" 3.56+0.75° 2.57+0.64° 6+0.69"
T5 23.93 4-2,35-1,2- Z FAE R 1.7+0.09° 1.48+0.12° 1.52+0.37° 1.73+0.05°
T6 25.25 1,2,4- = H K 1.9+0.29° 1.93+0.24° 2.06+0.63" 3.1140.19*
T7 35.12 2-1 F e 0.73+0.03" 1£0.31% 0.95+0.28% 1.31+0.23°
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Fig.5 Changes of volatile flavor substances during five rounds
of Dongniang sauce-flavor Baijiu
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Fig.6 Correlation analysis between miccroorganisms
(VIP(pred)>1) and volative compounds with significant
difference during the fermentation of Dongniang sauce-flavor
Baijiu
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