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Effects of Sequential Fermentation of Zygosaccharomyces rouxii and
Saccharomyces cerevisiae on Fermentation Performance and
Key Aroma Substances of Rice Wine

CUI Rongrong, LIU Xueli, QIAO Heliang, WANG Qifeng, YAO Yunping, ZHAO Guozhong
(State Key Laboratory of Food Nutrition and Safety , College of Food Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Zygosaccharomyces rouxii SCO1 and Saccharomyces cerevisiae GIM and Saccharomyces cerevisiae VIC were
taken as the research subjects in our present study. Rice wine fermentation was carried out with the use of different sequential
inoculation methods, and the changes in the number of colonies, physical and chemical indicators during the fermentation
process and the differences in volatile compounds at the end of fermentation were monitored. The results showed that com-
pared with single bacterial fermentation, the colony number of Z. rouxii decreased to varying degrees during sequential in-
oculation, and was more pronounced in the SCO1 + 48hGJM and SCO1 + 24hVIC fermentation group. During fermentation,
with the addition of S. cerevisiae, the reducing sugar and sugar content of rice wine decreased rapidly, while the alcohol con-
tent increased rapidly. In addition, the aroma characteristics of rice wine were significantly enhanced. The content of key
alcohols, esters and aldehydes in the experimental group was significantly higher than that in the commercial sample,
especially SCO1 + 48hVIC fermentation group. In conclusion, the sequential inoculation strategy of combined Z. rouxii and
S. cerevisiae can improve the fermentation performance and flavor of rice wine, thus providing a new idea for the develop-
ment of new products of rice wine.
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Fig.1 Brewing technology of rice wine
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Fig. 2 Changes in the number of bacterial colonies during the fermentation of rice wine with different inoculation methods
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Fig. 3 Changes in physical and chemical indicators during the fermentation of rice wine with different sequential inoculation
methods
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Tab.2 Volatile compounds in fermented rice wine samples by different sequential inoculation methods
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1 I 16.228 3+ 1.186 5° 21.142 6 + 1.006 7° 13.484 6 + 1.398 6° 38.789 1 +2.029 8" 8.335 5 + 0.203 8¢
2 A — 0.023 3 £0.005 8" 0.0442+0.0073* 0.039 5+ 0.002 3° — —
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5 LRSI TR 0.0383+0.002 1* 0.0357+0.000 1* 0.043 6 +0.000 5*° 0.073 9 +0.0003* 0.0356 = 0.001 1*
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10 HAEEm 2 1g 0.165 6 = 0.000 1* — — — —
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13 KRR 2. 1+ 1.159 6+ 0.001 8° 0.3493 +0.000 1° 1.299 4 +0.001 3> 22393 +0.003 1* 0.138 3 +0.012 3¢
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4 IR — 0.044 4 +0.001 1° — 0.054 1 +0.0002* 0.0232+0.010 1°
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2 TR — 0.1172 £0.340 1° — 0.176 2 + 0.035 2° —
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TR 3 FH2- T — — - — 0.019 5 + 0.000 7*
4 3-ZF-2 2-THIREHAE L — — 0.070 5+ 0.031 2° —

TEFOURBUENER 3 OIS I P RI7KT CBURA T « bRl 2) L 78 95% BAFAKT T, A IR SRR R — AT h i P B B 25
(Duncan’s test) s—#R/R ARG, * FRFHIMRARIE 05 S A T A7 0
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Tab.3 OAYV of volatile compounds in fermented rice wine samples inoculated in different orders
OAV
e HERAEWAR — ki3
SCO1 +24hGJM SCO1 +48hGJM SCO1 +24hVIC SCO1 +48hVIC Rl KA
1 ST 0.127 8 0.1657 0.1537 0.264 3 0.054 8 ZR BT A AE R
2 1T 2.1823 1.727 4 0.644 6 23.483 0 0.472 1 SIS
3 AR — 7 T 20.8776 23.7347 18.387 8 — — [l
4 S 356.775 0 744.000 0 350.775 0 4405250 3757000 SEREZEHIAES AR
5 2 I TR 30.811 3 — 30.823 9 — — U
6 (2R,3R)-(-)-2,3-T — 0.462 7 — 2.693 0 1.349 1 T RE R
7 K 1.826 9 23716 1.113 7 2.0327 42291 W R
8 LR TR 790.340 0 786.360 0 908.160 0 634.660 0 89.960 0 BE NEF
9 LR TR 0.929 3 0.6155 0.743 1 8.9552 2.8379 KR SRR AR
10 TR T Tig — — — 0.089 5 0.038 8 TERR FHHER SRR
11 K WELTRTR 1.121 4 1.140 7 1.824 6 — — A
12 R TG 218.460 0 — — 265.660 0 — PER KR FH
13 TR T 0.579 8 0.174 7 0.649 7 1.1197 0.069 2 B AR
14 FRAE R F s — 0.006 0 — 0.056 1 — IO
15 FRR IR — — — 6.943 0 03161 W HER
16 M 25179 52191 6.2829 — — WA
17 T 21.636 4 — 35.7273 232727 18.181 8 MG
18 LK — 14.800 0 — 18.033 3 7.7333 P
]
|
1.77
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-0.01
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Fig. 4 Hierarchical clustering and thermogram of volatile compounds in rice wine samples fermented by different sequential

inoculation methods
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Fig.5 Principal component scores and load graphs of
aromatic compounds with OAV=0.1 in rice wine
samples
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Fig. 6 Sensory evaluation of fermented rice wine samples
with different sequential inoculation methods
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