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Fig.1

with different supplemental levels of ripe wheat koji

Growth of yeast strains in rice wine fermentation
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Fig.2 Effects of cooked wheat koji on Huangjiu fermentation kenetics
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Table 2 Indicators of rice wine fermentation with different supplemental levels of cooked wheat koji

447 0%CWQ 0.3%CWQ 0.6%CWQ 0.9%CW(Q 1.8%CWQ 3%CWQ
pH 439+009°  486+001"  504+001° 510+002  527+0.00°  522+0.01
T B4 % /%ovol 14.81 +0.10°  17.00 £ 0.00"  1650=0.71> 1727 +0.00" 17.53 036"  17.64 = 0.52"
H A F /g1 1424418  697+058°  345+123 191002  1.79+044"  237+143"
% /g1 449+030°  279+0.00"  289+008  326+003"  326+028  3.86+0.08"
S A Rg L 0.50+0.09°  0.85+0.03" 130005  1.58+008  196+0.03 227007
A A g1 6.57+1.64°  844+020° 11.08+0.06" 11.95+0.97" 14.52+1.24" 14.73 +0.88"
i % Ak B /ge L 316+053  608+0.10°  856+0.19°  9.81+0.64°  10.81+0.24° 11.08 +0.09°
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Fig.3 Effect of cooked wheat koji on volatile flavor compounds
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Table 3 The changes of biomolecules during A. flavus SU-16 autolyzing

B 7 ek /d FaFfimg L HEBRAAR/me- L EFR/mg L S pH
1 62.06 + 1.03 104.87 + 11.87 1.03 £ 0.08 248 +0.31 543 +0.03
2 81.16 £ 2.74 101.58 £8.18 1.13 £ 0.05 2.88 £0.65 5.41+0.04
3 83.55 +5.17 103.60 + 4.65 85.6 +1.51 3.13£0.75 5.44 +0.06
4 92.33 £2.52 102.93 £ 4.05 96.23 +2.15 3.30 £ 0.44 5.41 +£0.06
5 101.45 £5.17 105.65 = 6.43 102 +2.54 3.19 £ 0.49 5.39+0.09
6 116.37 £ 8.95 134.66 + 10.16 112 £ 3.83 3.72+£0.73 5.43 +0.06
7 78.77 £ 3.10 128.47 £ 8.10 118 £5.49 4.06 £ 0.70 5.42 +0.08
8 83.55 +5.17 125.63 £4.52 124 +5.28 4.02 +0.43 5.49 £ 0.01
9 83.57 £5.17 128.01 +£5.98 127 £ 6.15 4.52 +£0.85 5.45 +0.08
10 84.74 £ 8.27 128.10 £5.32 13525 +5.10 4.63 £0.55 5.52 +0.06
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S 0L 24 T I R v I R I A RN RE
WHIE T 22 A X BRARE bR 52 e, AniEl 5 R
N, X RRZE AR L B T 2 AR I ) LB
B T 2.61%vol (P<0.05) , ¥& 55 1 £ itk | 120
h 5% B & HE 2000 2.52 o/L, HEXTHE 411K 18.53 ¢/L
(P<0.01), [RIE, VS 00 A 22 A it A TR v e e R



62 S LI = T S 2023 455 4 ]
10°r RIEMR AR W T X AL (P<0.05), #
7, 108} AT AW 120 h I, 2B & 48 m 1 0.51%
i@: ol vol , BR W &l 26.12 /L (W& 75 T X% IR ) | BiR
g T P LT T BRAL (P<0.05) , 45 LTk
B 10T - iR PARERI VR I TR 7 I B | T A
g5 | = AT RS Bt AT L3 B 0, AT GBS ), U
”mﬁ SRR KR B A, B B R
=T W 7 b i {9 /1N 43 T K R0 S 0 4 TR T LA AR 9 1% A (19 7
T SRR REAN I RO RE R D LW 7 e,
VL er P<0.001, P I T AT B il T LGE i R 22 R, R

B4 FMARBSEHNENEBREREIEKNTME R TEIB FE AR OIS 17 0 o % IR

Fig.4 Growth of the yeast strain used during rice wine

fermentation with different A. flavus forms
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Fig.5 The changes of physicalchemical indexes of rice wine with different A. flavus forms
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Fig.6  The changes of flavor compounds of rice wine with different A. flavus forms
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Abstract Cooked wheat qu is a kind of wheat qu that pure culture of Aspergillus flavus, which is widely used in mod-
ern Huangjiu production. To explore the mechanism of cooked wheat qu in Huangjiu fermentation, the influence of
cooked wheat qu on Huangjiu brewing was analyzed by controlling the proportion of it. Further, the autolysis characteris-
tics of Aspergillus flavus mycelia (autolysis) was studied, and the influence of mycelia autolysis on Huangjiu was ana-
lyzed by co—culture experiment of Aspergillus flavus mycelia (autolysis) and spores (not autolysis) with yeast. The results
showed that, with the increase of the proportion of cooked wheat qu added, the S. cerevisiaze biomass in the fermentation
system significantly increased by 37.61% to 135.90%, and the alcohol content, ammonia nitrogen, amino acid and or-
ganic acid significantly increased by 15.87%, 70.00%, 28.46% and 92.41% respectively. Furthermore, the study on the
autolysis of Aspergillus flavus mycelium found that the autolysis of mycelium can provide amino acids, sugars, nu-
cleotides and other biomolecules substances for the fermentation system, effectively increase the S. cerevisiae biomass in
the fermentation system by 1.32 times, and significantly affect the content of ethanol, ammonia nitrogen, fusel and amino
acids. Above all, on the one hand, cooked wheat qu can promoting Huangjiu fermentation by making use of its rich en-
zyme substances to promote the decomposition of raw materials; on the other hand, a large number of mycelium in
cooked wheat qu has autolysis in the fermentation process, which provide nitrogen sources for the fermentation mash and
affects the general parameters and flavor compound formation.

Keywords Huangjiu brewing; Aspergillus flavus; autolysis; nitrogen source



