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JEOBHR 129% 19 K+ 5 R 0.02% 5 1 8 25 I 4t
FERE Y-1 FhF3, R BRI N 25 d,

1.3.2 AR BT py kil BRI B AR S 2 g T
150 mL /9 =AM, W A IA 30 mL A AT £ 3
K, BB HER A 5 WL(0.072 o/L) {44l 2—
FEEN BRI, A — TURE 1 BEFE G 1 DR G s
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T HH (a) 7 E B DR Y-1 4 (b)
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aE T adl, ULETEERE X SR B A —
EMER, R WIR SRS e & s i
7= A R, T DATE R 5 R DU R A T
A= SR AR IS | LSRN e M o AE 4R, b A
MEeR T EUE T a4, LHECROE, UL R
HOUE DU EERE Y -1 B AR X B P CRR £ BR
RS A N EEM, BROCROERI, a b W4

1 BBERERE

Fig.1 Liquor brewing process
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TEJE K b SRS E ) 89 Ml Mg |, 13 4
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®2 HMEM Apha ZHEMESFITHSRER

Table 2 Results of statistical analysis of Alpha diversity of bacteria

28 3 sobs shannon simpson chao coverage/%
49.40 = 2.70 1.26 £ 0.50 0.45+0.23 56.29 +4.73 99.97
55.80 + 14.00 1.69 +0.18 0.25 +0.06 60.60 + 13.06 99.90

ter) FLERE & (Lactococcus) N B 1 B J& (Pseu-
domonas) . /N ER B J& (Pediococcus) . TG 0 FF H &
(Achromobacter) ./ 3l 40 # J& (A cinetobacter) . 1.
Bk B J& (Rhodococcus) . W ¥T & J& (Enterobacter) .
AFERR I RILE B MAEY (unclassified—o—
Lactobacillales ) AX/RR4FE R @ (Delftia) | ZF fUFF
J& (Bacillus), M 2c 7] FH ,a.b WAL FLIRH
J& (Lactobacillus) FBE¥ITE K BEESS 5~15 KA1
I, 15~20 d iR EE £ K B 20~25 d I 35
i, PGS — a4 B IR R
(Weissella) % A0 =F B2 55 @ ik £ 79.95% , Fifi
B RBERHET BB WAL, E B0 A b
Fhimn, K JE I SO RER 5.5% ;b H B &
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FEAg NEEE b P a/NERE & (Pediococcus ) N &
FERII 2 R Ao , FEES & T a 4l BT R 8
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(Pediococcus ) #f )@ T FLIR W , L2 W 7E A& I o 72
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Fig.2 Proportion of bacterial abundance on phylum (a), class (b) and genus (c) level
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P 2 TR G Tl A A A IR ] 4 R e Y R 1
JP BEAT B (A cetobacter ) RENS S AL A A ML &
s i TR, 2 B AR Y RV (R B0 R
J& (Pseudomonas ) & 15 27 7 19 109 1% 5 UL A% 20
WP a b P IR R A AR 5~15 d iR
RS MR, 1855 20 KRI85 KME, 70l iE
17.48%,28.57%, 5t W& DU EERE Y-1 AR EY
TSI, X Ml B AR T e A S B B — e R HEE
HR B SRk 4% 3 0 A 241 B @ (Pseudomonas ) BE
O ARG K AR VE Ry R B SE A TR  C R
R BTRY) o a b PILL ) 2F AT B R (Bacillus )
FEAEKEE 5~20d I, — B2 TREEBE ZEKR
SEORII A PTG, 2 b A ZEARORE R

JENS = T a H, ZFAMEBECH P WA HEE
M7, FE L S )UK ) B il i A 2 O
MVEF, P A R 2 843 w3 e, a P oA Sh Al
W J& (Acinetobacter) KT % J& (Enterobacter ) i 3=
JE A 2 R TR IG5 IR BT b 2H M R T8
W R BN, —HE TREEE, AshdEE
(Acinetobacter)P"VJ2&: HAT K B A% 40 74T, 2 113
WG 2R R Y, W AT 8 (Enterobacter )™
Al pEA L YE R EE LR , X T XU B T Bl
AEETTR, SIS Z, WIS R & DU R,
Y- 1 GRRR A T I ) A TR R R A AR T
AR RS | 2 Rl TR DXL A ) DG B BT
24 ERAERAMSEREIEREHWRHMEX
= i

XFa b P 2H 20 DA R 7 R I i LD 32 2 A4
WP BT HEAT RDA J3 At o R I b i J LA 32 229
PR IR IH 3 RDA SR 48 7 Tl A= i v 40 i
5 EW AR Z A ] BEAAAE R SC &, a5 R anfEl 3 fr
AN Y N o o Rt e R o s B R A
61.68%, 5t WA 41 A HF v 5 LA 1 2R ) i 2
[i) £F AE AR 58 A0 RH DG

a. b 9 2 20 B R R FITIEG 75 P 2S ) B 22 (A AH O
PESF BT e RIS 5 BERT 30 049 4H PR R R S TS
R AR SC A BT Nl 4 B, KIC R &
B L-(—)FLIR O Wg | SR 5w LR R Sl S I
C 1R 55 22 XUBR W) 5 %) 2 1 5 AR W A7 AR AH G

P, BT RS (Acetobacter) . ZF AT H )&
(Bacillus) W] &8 2R # J& (Leuconostoc) [y BR i J&@
ATERR R FLRFLEK H MUEY
(unclassified_o_Lactobacillales ) . vi % 8% it 8 5 [
i (Kroppenstedtia) 55, C.FR LT & = 5 B FF R
(Acetobacter) 2 it 3 1EAH 3¢ |, 5 ZL R 1 J& (Lacto-
bacillus) ¥R E & (Enterococcus ) F 5 & 1EAH &,
S5 B ER B (Leuconostoc ) £ JE 5 i 3 71 AH 5%

L-(-)A R OB & w5 5 7R & (Lactobacillus )
BERFEMEX, SRS ESFHATER

(Enterococcus) .
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Fig.3 RDA analysis of bacteria and some metabolites

in fermented grains
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Fig.4 Correlation heat map analysis of some metabolites

in fermented grains and bacterial communities
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(Bacillus ) 5 0. 35 1EAH G, SE R S % & 5 A FUIA
J& (Shewanella) % B F LK . KW F IR
i 5 2R W (Lactobacillus ) | vi % 85 it 8 45 [
W (Kroppenstedtia) - £ 5 1 3 1EAHOC | 5 W] &3 2k
& (Leuconostoc ) F- 1% 5 i 35 AR 5%
25 BmRERE%E Alpha ZHF D

X 10 A FEA BT 9 185 rRNAV3-V4 [X j

Fim i E Y 5, BT Sk 397 598, °F-
¥ P HIK B 380 bp, BIZLREAS Alpha Z2REPEI B
k3 fron, WK 3 AE M, b 1Y simpson f5 44
KT a2, UL BIZEERE I TR, %k 2 T i A v g
LA R V& 1 2 PR R W AR T . cov-
erage 15505310 99.97% ,99.90% , i B A< Yl /¥
S5 J AT IR AE S T RUE M B B

®3 HEM Apha ZHMESEITHTER

Table 3 Results of statistical analysis of Alpha diversity of fungi

28 %) sobs shannon simpson chao coverage/%
8.60£1.14 0.61 £0.35 0.63 £0.22 8.97 +1.33 99.99
b 8.40 £2.30 0.38 +0.32 0.80+0.18 8.50£2.12 99.99

2.6 BREREMEYHMAR

28 OTU VERE, PIZEAE i b Al ify 3 4> w] %
T, & Sa, 43 5k #E T ] (Ascomycota ) | B
AT (Mucoromycota) ., 17 H 1] (Basidiomyco-
ta), PIEL A DL SR 1T X £ R T 19%) ¥8 T
FETH ] (Ascomycota) , TEAZKF- b PR 2H LG I 1
6 M ATSEEN WK 5b fios, Hr a A (M
X FEERTF 1%) M T % H N (Saccha-
romycetes ) ,b 2 L #2442 7 % 5 2N (Saccha-
romycetes ) . 2& 72 B 20 (Sordariomycetes ) , W 41 £7 1
—EES

TEJE KF b s 1 11 TS E & | an &l
5c 43 i S oA U R B Y B BE B CE W) (unclassi-
fied_f__ Saccharomycetaceae ) % 5 [ B} J& (Pichi-
a) A fr A WA EE B M AE Y (no-
rank_o__Hypocreales) . i 22 1% 1} J& (Candida—
Lodderomyces_clade ) . b 5 J& (Geotrichum) |, % 7]
W & (Fusarium) (W85 )& (Aspergillus ) A4 16
& 1WA Y (norank_p__Mucoromycota) Api-
otrichum , J& & I J& (Wickerhamomyces_Candi-
da_clade) . A B E) 1 = B8 20 3542 W) (unclassi-
fied_c__Agaricomycetes ) ,

Horpa HW SR (FHXTEER T 1%) A AR
TR B B BE B R W (unclassified_f__ Saccha-
romycetaceae ) 58 75 W B J& (Pichia) B 22 T B &
(Candida— Lodderomyces_clade ) ,b 41 L% )& H
KEF BB EEEERL LAY (unclassified_f__ Sac-
charomycetaceae) . 56 75 I J& (Pichia) (A iy 25 W)

A A T H 5025 W) (norank_o_Hypocreales) . P417E
KW 5~10 d W, BRI B JE (Pichia) 3 B2 A7 W] 2
B4 44 % a 4 23.76% b 241 41.65% , T ££ K& I
JE W (15~25 d i) ,a 2 SCTF Wi/, 76 5 1k 3
AR, T b A R EE R AR R
FE, REEGS W F R 75.05% , SRR B B
AR ERBE T, AE PO R R RO GE
KUK e db it b AP 9B £ BB & (Candida—
Lodderomyces_clade ) FH%¢ a 4 FJE# w22 Wbk
TR B R b ™ A BRIl , G I b 2 Fh R
P IBTRY ICBEE BB 0% (] 22 52 k) T A 8 I
27 BEREAMESERTIEZRGEYWEHMEX
iy

ik RDA 45 7% BB B 7% 20 15 10 G b 3
SR Z [ T REAAAE R OC R S5 R AR 6 T
B L, XA AR T R R 9 99.85% , H
toa HFEARSEA AT —RIR b HFEAIEA SR
EAEH 2B, Ui a b W2 G A 9 4 R oA
(7] o ] Ao TP R 28 A AT 5 ) e R B e, 10
WX JLFP ) 55 BRI B A G ca b R
EH L TR TR AR RS I 32 ) o 2 R AH S A B
X 119 T S 7K ST B AR 5 T IR 32 B 5T Y A DG
SEATINE 7 FR RO R O R L-(-)FLIR LT
VIR O R OBE SR & 5 SRR R
(Pichia) F £ 5 .2 AR BRI Z 40, & 2 O TR
A R | A J& (Candida — Lod-
deromyces_clade ) . M %5 J& (Geotrichum) = F£ 12 i}
FIAEAC, R O S N A RS A & i R



284 SRS TN S e 2024 4145 6 1]
AS :ggﬁ: A5 ‘—'5’? ”
A10 A10 _‘““’“”“""’"
| -mmn
Al5 Al5 ‘_
A20 A20 ‘_
Q %
%JEMS i.M5------------
Fn glﬁ E % B#.-------------
“ B1o “ B0 ‘_
B15 BI15 ‘_
B20 B20 ‘_
B25 B25 | —
0 20 40 60 80 100 0 20 40 60 80 100
LIROES) S AR
Relative abundance/% Relative abundance/%
(a) (b)
WATER H
A5 AN
A H ot
Al0 e
[
o) 0 .mn:f_armm
A20 | aisusmom
© Pt r
#® e A25 |
* 3 BS
B10
B15
B20
B25
0 20 40 60 80 100
AT 2 i
Relative abundance/%
(¢)
E5 #HMEBEIT(Q).H(b)FE (c)sK TR 5>
Fig.5 Proportion of fungal abundance on phylum (a), class (b) and genus (c¢) level
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Fig.6. RDA analysis of fungi and some metabolites

in fermented grains
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Fig.7 Correlation heat map analysis of some metabolites

in fermented grains and fungal communities



F24% H ol

FRAC R B A BB T G B Bk P

T Ay 45 A BB 5 B R W R 285

3 #iig

AT 3 AT 1 S 0 S R DURBF IR B %o 9
] 285 A T v 1) 32 AR ) 0 A A R sk A ) A U 4
TR FE I, 25 R T N TS I S5 Ja 25 DL
AT RAXE 0 KR — 2 BCEERT, BRe A& 1™
BREEJIA1, WS WEEE T | RS ) G A M A v 45 4
(78 AR AU A 2 O T 8 o e o )
ARG BT T LS S A AT | TR ) TRl TR RS A
W oa.b PHPEE PR R AR, IF i o dr
REFN FEAC Y B AH G E R I C R O lR & = S
Bits ¥ 04 J& (A cetobacter) = B 2 1 2 IEAH G, 5L
PR 16 J& (Lactobacillus ) W3R J& (Enterococcus ) F
JERIEA G, 5 H R E 8 (Leuconostoc ) F i 57
BERMK, i b HRLENE (Candida -
Lodderomyces_ clade) , 5¢ 7% Wt £ J& (Pichia) F JE
T a 23X R S LA B Y T R RE T,
BRLC TR L HR 7SR O BRAEBR I o ) S ik
B 45 R R W 0 B R DU EE R Y -1 B A& R T [
R G R BT R T g, H T AR S PR A
7 VNG — 25 W IS E AT

5

af

X Bk

(1] e, MR, PREZE, . B GUE Y (il
IR 5 0 119 BIF 9 E JRT]. BRI, 2021, 48(6): 10-
15.

JIANG Y M, YE C Y, CHEN J H, et al. Re-
search progress on the effect of brewing microorgan-
isms on liquor flavor[J]. Brewing Wine, 2021, 48

(6): 10-15.

(2] EfbfE, EWE, MA%E, E QNBREREYD 2
FETE (2R 5 KR B SO W W 58 2 e (], AR 2B
HOR#H, 2017, 25(12): 2038-2051.

WANG S W, WANG Q H, LU L J, et al. Re-

search progress on microbial diversity, enzyme sys-

tem and flavor formation of liquor brewing[J]. Journal

of Agricultural Biotechnology, 2017, 25(12). 2038-

2051.

[3] WEAGTT. I KUK BT & P A0 32 R[] R A
., 2005(11): 19-23.

SHEN Y F. The main factors of forming liquor fla-

vor quality[J]. Brewing Technology, 2005(11): 19—

23.

(4]

(6]

[7]

(8]

[10]

aE, EW, W, SR SRR DU BB T
By g S A AL KR e A O o (D). T R
i, 2021, 50(3): 149-155.

SHI X, HUI M, TIAN Q, et al. Optimization of
esterase production medium and analysis of aroma
broth  of  Wicker

Fermentation Technology

substances in  fermentation

hamomyces anomalus [J].
Bulletin, 2021, 50(3): 149-155.

WIELHE, R, BRZERE, S Ol b SR R T DU
T F R W 7 0K SO 25 AR AR LT] WAL Al B 24
2015, 54(14): 3492-3496.

MING H M, ZHOU J, CHEN M E, et al. Opti-
mization of fermentation conditions for phenylethanol
with abnormal Wickham yeast in Daqu[J]. Hubei A-
gricultural Sciences, 2015, 54(14): 3492-3496.
XA, B4R AR, AF. R S e DU
X A 0 AR SR PR R A RS T B
m B, 2020, 45(11). 21-27.

LIU X Z, LI H, LI Y F, et al. Effects of Wicker-
hamomyces anomalus inoculation on physicochemical
properties and aroma components of hollow plum
fruit wine[J]. Food Science and Technology, 2020,
45(11): 21-27.

WA, BIAE, DA, S TR E A R
Y I U AN R R S A A AT). AR A,
2015, 31(7): 50-55.

DENG J, HUANG Z G, WEI C H, et al. Analysis
of bacterial community structure in Luzhou —flavor
white wine cellar based on high —throughput se-
quencing[J]. Modern Food Science and Technology,
2015, 31(7): 50-55.

BOKULICH N A, MILLS D A. Next—generation ap-
proaches to the microbial ecology of food fermenta-
tions[J]. Bmb Reports, 2012, 45(7). 377.

RIER, SRR, BALK, S JET mE A Y
YR IERZ AR W T v 5 R R AL TR T R S 23 A
[J]. &iRlaE, 2021, 42(18): 111-118.

ZHANG M Z, WU X F, MU D D, et al. Analysis
of prokaryotic microbial community structure and its
Physicochemical factors based on high —throughput
sequencing[J]. Journal of Food Science, 2021, 42
(18): 111-118.

WANG W, FAN G S, LI X T, et al. Application
of Wickerhamomyces anomalus in simulated solid —

state fermentation for Baijiu production: Changes of



286 E N W 2024 455 6 W
microbial community structure and flavor metabolism tional microbial agents enhance ethanol contents and
[J]. Frontiers in Microbiology, 2020, 11: 598758. regulate the volatile compounds in Chinese Baijiu[J].
[11] SRZEAS, 208 %, THAksR. & 7 A0 I ol A v Food Bioscience, 2021, 44(PA): 101411.
B4 TR 2 R AT [T]. BE FEAE, 2019, 40(4): 217 FhERE, OISR, FIE. PO RO A e S A R
152-159. IR ], H R s AR, 2021, 21(5): 1-13.
DAT' Y J, LI Z J, TIAN Z Q. Bacterial diversity SUN B G, HUANG M Q, WANG J. Research
analysis of soy sauce liquor Daqu and fermented progress of liquor flavor chemistry and health effect
grains[J]. Food Science, 2019, 40(4): 152-159. [J]. Journal of Chinese Institute of Food Science and
[12] VLAf, FA, Zad:, A5 ASTH B AR R g Technology, 2021, 21(5): 1-13.
DRy I3 S M A BT(D). BT AR, 2020, 41(14): [22] WEH, WIdiR, KIRAR, S BT T ROM GC-
234-238. MS H A L AR A G 96 5K Sk S48 M ot 43
JIANG W, WEI J, LI B S, et al. Specificity anal- MriJ]. o EE S, 2021, 46(7): 11-16.
ysis of flavor substances in single grain liquor ZHAO H J, HU S C, ZHANG Z D, et al. Analy-
brewed with different raw materials[J]. Food Science, sis of volatile compounds in Shandong Chengwu and
2020, 41(14). 234-238. Guangxi Yingjia Kohlrabi based on electronic nose
[13] Rwiic, #H4kZr, Jrae. FP$E & o T 0 W 5% and GC-MS|J]. Chinese Condiments, 2021, 46(7):
[J]. B SH &, 2015, 36(21): 146-149. 11-16.
ZHU K Y, HU J H, FANG Y. Study on determi- [23] L . e 7 TR0 i e IR ARE X A I 2R A R I RAR
nation of volatile components in liquor[J]. Food Re- WHEPIWEFE[D]. SR . s KAE, 2019.
search and Development, 2015, 36(21). 146-149. YING J. Study on microbial communities and
[14] #ZEA, 278, M. ¥ A 8 A il FOw s metabolites of fermented grains in new fermentation
B Z AT AR SR, 2018, 34 mode of Luzhou-flavor wine[D]. Guiyang: Guizhou
(7): 97-104. University, 2019.
DAT Y J, ILI Z J, TIAN Z Q. Analysis of fungal [24] WE¥, TA, I, . EET XG0l A
diversity of soy sauce liquor Daqu and fermented F s AR e MRS TG v 8% 75 A B A A DG PEL)). B R
grains[J]. Modern Food Science and Technology , 2, 2012, 33(9): 188-192.
2018, 34(7): 97-104. YOU L, WANG S, FENG R Z, et al. Correlation
[15] CHEN S F, ZHOU Y Q, CHEN Y, et al. fastp: of culpable bacteria in the cellar room air, cellar
an ultra —fast all —in —one FASTQ preprocessor [J]. mud and fermented grains of strong flavor white
Bioinformatics, 2018, 34(17). 884-890. wine from Yibin producing area[J]. Food Science,
[16] MAGO T, SALZBERG S L. FLASH: Fast length 2012, 33(9): 188-192.
adjustment of short reads to improve genome assem- [25] 225, MR, T EM, 5. sUE b X2k X 20
blies[J]. Bioinformatics, 2011, 27(21): 2957-2963. I A0 Y T R R B A B A A T T R
[17] EDGAR R C. UPARSE: highly accurate OTU se- 2020, 39(10): 130-135.
quences from microbial amplicon reads[J]. Nature LI H M, LIN F, WANG Y M, et al. Effect of red
Methods, 2013, 10(10): 996-998. koji rice on the quality of red koji persimmon wine
[18] STACKEBRANDT E, GOEBEL B M. Taxonomic in Wuxuan region and analysis of its bacterial com-
note: A place for DNA-DNA reassociation and 16S position[J]. China Brewing, 2020, 39(10): 130-135.
rRNA sequence analysis in the present species defi- [26] TREUEE. 2 BR A Y I e ok i b L R TR R 4 K
nition in bacteriology[J]. International Journal of Sys- UIse[D]. 8. YLK, 2017.
tematic Bacteriology, 1994, 44(4). 846-849. XING M Y. Structure and function of lactic acid
[19] WANG Q. Naive Bayesian classifier for rapid as- bacteria in the fermentation process of sesame flavor
signment of rRNA sequences into the new bacterial liquor[D]. Wuxi: Jiangnan University, 2017.
taxonomy[J]. Appl Environ Microbiol, 2007, 73(16): [27] WANG H Y, GAO Y B, FAN Q W, et al. Char-
5261-5267. acterization and comparison of microbial community
[20] HONG L X, FU G M, CHEN Y R, et al. Func- of different typical Chinese liquor Daqus by PCR-



F24% H ol

T AL S B B M B AT G U B PR R ) SRS R AR m

287

DGGE[J]. Letters in Applied Microbiology, 2011, 53 [30] ®EHIL, AN, Lad, % T agEREE
(2): 134-140. BREG oy B MR BT MR VR ()] R o
(28] ®A/NEE, koG, WA, G WA AT sk 2015, 42(4): 646-653.
T 200 AT O v 4 H Z2 AR R A AT (D). £ RRSE 2020, HUANG C K, ZUO X M, WANG H L, et al. Iso-
41(8): 130-138. lation, identification and enzyme —producing charac
HU X X, HUANG Y G, JIANG X, et al. Analysis teristics of a cellulase—producing strain[J]. Chinese
of bacterial community structure diversity in fer Journal of Microbiology, 2015, 42(4): 646-653.
mented soybean sauce liquor pottery[J]. Food Science, [31] ®EXepk, =A%, AT, 4. ¥ o R ME BN E b
2020, 41(8): 130-138. D% A 0 R BT[] RS, 2017, 44(1).
[29] FEiF#e. PCR-DGGE H& A X i 7 7 ¥ V8 1ol 25 0 1 7% 22-27.

R AR LA WS [D]. B8 . TR KA, 2014,
WANG H Y. Study on the evolution law of micro-
bial community structure of Fenjiu by PCR-DGGE
[D]. Wuxi: Jiangnan University, 2014.

HAN X L, PAN X S, SHANG K, et al. Analysis
on composition of protonuclear microorganisms in
fermented grains of soy sauce at high temperature

[J]. Brewing Wine, 2017, 44(1). 22-27.

Effects of Enhanced Wickerhamomyces anomalus on Microbial Structure and Ester Synthesis

in Liquor Brewing

Shi Xin', Hui Ming"?,
("School of Bioengineering, Henan University of Technology, Zhengzhou 450001

Tian Qing', Wang Hongzhao’

’Industrial Microbial Culture Preservation and Breeding Henan Engineering Research Center, Zhengzhou 450001
*Henan Yupo Liquor Co., Lid., Zhumadian 463900, Henan)

Abstract

important flavor substances of liquor, and their types and contents play a vital role in liquor quality. In this experiment,

Wickerhamomyces anomalus is conducive to the synthesis of ester compounds in liquor brewing. Esters are

simulated solid—state fermentation technology was used to study the mechanism of improving liquor flavor substances by
artificially adding W. anomalus in liquor production. The fermentation experiment was divided into two groups: the blank
group (a) and the addition of W. anomalus Y-1 (b). GC-MS analysis of fermented grains samples from different fermen-
tation periods showed that the addition of Y-1 strain could significantly increase the content of esters and other flavor
substances in fermented grains samples. The content of ethyl caproate, the main ester of Luzhou-flavor liquor in group

(856.1+4.00)

mg/L. at 25 days of fermentation. High—throughput sequencing was performed on the two groups of fermented grains dur-

b, was significantly higher than that in group a (P<0.05). The content of ethyl caproate in group b was
ing the fermentation process. The results of Alpha diversity showed that the diversity and richness of bacterial community
in group b were higher than those in group a, while the diversity and abundance of fungi were similar, but the abun-
dance of each genus was different. Therefore, the bicaugmentation of liquor fermentation by W. anomalus can change the
content of ethyl acetate and other flavor substances. This change is mainly caused by the change of microbial structure
caused by the addition of W. anomalus. The results suggest that W. anomalus Y-1 has the potential to improve the fla-
vor profile of solid—state fermented liquor.

Wickerhamomyces anomalus; liquor solid state fermentation; biofortification; high—throughput sequencing
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