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Fig.1 The process of simulated solid-state fermentation for Baijiu production
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Fig.2 Effect of different fermentation modes on ethyl
acetate production in simulated solid—state fermentation

for Baijiu production
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Fig.3 Effect of different inoculation amount on ethyl
acetate production in simulated solid-state fermentation
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Analysis of volatile flavor compounds in simulated solid—state fermentation for Baijiu production

by solid phase microextraction coupled with GC-MS

YO = CO/ X328 /mg- kg™ *F M8 28 /mg - kg™
Sk mg-kg™! Y1 Y2 Y3 Y4 Y5 Y8 Cc2 Cc4 Co Cc8
LB LB 0.00 11.29 33.12 12.14 4.85 0.00 0.00 0.35 1.31 0.32 0.00
LB ST T B 0.00 022 103 027 000 000 000 000 000 000 0.00
LB St R B 0.00 3.65 8.14 243 1.80 0.01 0.00 0.16 0.97 0.30 0.00
7 B} IE X, B 0.00 0.00 0.14 004 000 000 000 000 000 000 0.00
TR T B 0.00 0.04 0.03 0.03 0.00 0.00 0.00 0.02 0.03 0.00 0.00
¥ B T By 0.00 0.08 006 005 000 000 000 007 008 000 0.00
23-T =B = LB 0.00 0.14 0.36 1.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L =B = LB 0.00 0.04 000 000 000 001 000 000 000 000 0.00
1,3- =8 = LB By 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B R 4R Wi 8t T B 0.00 0.00 000 011 000 000 000 000 009 211 0.00
L BR Y B 0.00 0.23 0.59 0.22 0.00 0.00 0.00 0.00 0.00 0.10 0.00
LB A vt B 0.00 0.00 000 002 000 000 000 000 000 000 0.00
R TR LB 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.02 0.07 0.09 0.03
LERR T 0.00 155 872 460 240 003 000 006 1.17 149 0.12
A BR—2-K L B 0.00 0.00 0.13 0.13 0.00 0.00 0.00 0.00 0.00 0.21 0.00
Az K A B 0.00 0.00 000 001 000 000 000 000 000 000 0.00
5 BR T 0.00 0.00 0.10 0.13 0.12 0.11 0.20 0.42 1.19 1.26 0.00
AT A8 BE T B 0.01 0.03 000 000 000 000 000 000 000 000 0.00
B BR T B 0.00 0.00 0.05 0.00 0.07 0.07 0.13 0.14 0.51 0.53 0.12
T BR T B 0.09 0.10 012 007 004 007 014 019 072 064 0.11
B X (20) 0.10 17.37 5259 2148 928 030 047 143 614 7.05 038
5 T B 0.00 0.08 000 002 000 000 000 020 041 0.00 0.00
St R B 0.06 1.13 0.51 0.25 0.39 0.09 0.03 1.83 2.08 0.00 0.00
IE T B 0.09 0.04 000 000 000 000 000 005 001 000 0.00
3-F B 0.00 0.00 0.00 0.00 0.03 0.04 0.00 0.00 0.02 0.05 0.03
|- H—3-8% 0.02 0.00 000 000 004 003 001 003 015 050 024
iE 8% 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S 0.00 0.00 007 008 013 009 005 009 019 012 0.05
2,3-T =B 0.00 0.00 0.07 0.00 0.19 0.14 0.10 0.07 0.38 0.00 0.00
KT B 0.07 1.81 1.18 208 283 150 0.81 141 431 1.92 496
+— 8 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
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YO0 & CO/ X328 /mg- kg x #8 20 /mg - kg™
oA mg- kg™ Y1 Y2 Y3 Y4 YS Y8 c2 C4 Co6 C8
7 0 BF 0.00 0.00 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BEX(11) 0.27 308 186 247 3.1 189 100 3.68 756 259 528
8 R By 0.00 0.61 0.20 0.20 0.36 0.19 0.28 0.22 0.36 0.31 0.29
B 0.00 031 019 0.00 027 015 0.16 014 025 0.00 0.18
4- Tk fr ) Rdy 0.00 641 467 459 518 407 525 345 593 784 3091
4-T IR KBy 0.00 079 042 048 061 059 120 1.14 234 263 1.50
4-T W R A4 KBy 0.17 401 408 313 454 209 279 023 044 050 2.70
2,4-=H& T AKX E 0.01 0.00 000 000 000 000 000 000 000 000 0.00
B %(6) 0.18 1213 956 840 1096 7.09 968 5.18 932 1128 8.58
iE ekt 0.00 0.00 000 002 003 003 004 002 004 005 0.03
D 0.00 0.00 019 006 007 000 008 008 0.11 015 0.00
iE Nk 0.04 008 023 0.08 008 007 0.00 012 012 0.16 0.09
E+ ik 0.03 0.06 0.12 004 004 004 0.04 008 0.07 007 0.05
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3-AHK-2-TW 0.00 0.00 000 000 038 054 004 007 087 172 055
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23-= &Ktk 0.09 162 1.13 069 079 034 026 000 027 025 033
1E3) 0.15 162 113 069 079 034 026 000 027 025 033
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Effect of Wickerhamomyces anomalus on Increasing Ester Compounds and Aroma in Simulated

Solid-state Fermentation for Baijiu Production

Fu Zhilei'?, Ma Jinghao', Zhou Quanyu', Zhan Xiahui', Xu Jiangqgi’, Liu Xiaoyan'*, Fan Guangsen'*,
Teng Chao', Sun Baoguo'?, Li Xiuting'
("School of Food and Health, Beijing Technology and Business University (BTBU), Beijing 100048
*School of Biology and Food Science, Hebei Normal University for Nationalities, Chengde 067000, Hebei
*Beijing Key Laboratory of Flavor Chemistry, Beijing Technology and Business University (BTBU), Beijing 100048
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Abstract In this study, simulated solid—state fermentation for Baijiu production was adopted to investigate the applica-
tion of Wickerhamomyces anomalus YF1503 in improving the content of ethyl acetate in the brewing process and the
quality of Baijiu. Firstly, the effects of different fermentation modes and inoculation amount on the improvement of ethyl
acetate by Wickerhamomyces anomalus YF1503 were investigated. Then, the components and contents of volatile flavor
substances in the experimental group and the control group were compared and analyzed by headspace solid—phase mi-
cro—extraction and gas chromatography—mass spectrometry. Results showed that Wickerhamomyces anomalus YF1503 could
increase the content of ethyl acetate in the Y -type fermentation mode with lid seal and the F-type fermentation mode
with water seal, and the Y-type fermentation mode had the best effect. And, the five inoculation levels could signifi-
cantly increase the content of ethyl acetate. When the inoculation amount was 10%, the effect of synthesizing the content
of ethyl acetate at each fermentation time point was outstanding. Results also showed that the types and contents of
volatile flavor substances in the fermentation system increased, especially esters, after the addition of Wickerhamomyces
anomalus YF1503. In conclusion, Wickerhamomyces anomalus YF1503 has potential to increase the flavor compounds
and improve the quality of Baijiu.

Keywords Wickerhamomyces anomalus; simulated solid—state fermentation for Baijiu production; ethyl acetate; fermen-

tation mode; principle component analysis



