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Effects of Ultrasound on the Late Fermentation Process of Chinese Rice Wine

FENG Dongyang'?, MAQO Jian™**, JI Zhongwei'*?, MENG Xiangyong'**

(1. National Engineering Laboratory for Cereal Fermentation Technology,Jiangnan University , Wuxi 214122,
China; 2. School of Food Science and Technology,Jiangnan University, Wuxi 214122, China; 3. National
Engineering Research Center of Chinese Rice Wine, Shaoxing 312000, China )

Abstract. In order to figure out the effect of ultrasound treatment on the late fermentation process,
the change of routine physics and chemistry index and flavor compounds in different stage were
investigated. The results showed that the ultrasonic treatment for 5 min and 10 min per day
accelerated the production of alcohol, whereas it can not significantly increase the alcohol content
at the end of fermentation. The amino acids composition of rice wine treated by Ultrasound for 10
min per day on 17 days were similar to the rice wine with a normal fermentation for 20 days.
Ultrasound treatment changed the composition of organic acids of rice wine on 20 days. These results
preliminary indicated that applying ultrasound to the fermentation process of Chinese rice wine is
feasible.

Keywords: Chinese rice wine, ultrasound , routine physics and chemistry index ,amino acid, organic
acid
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Table 1 Gradient elution

A [] /min R

0 1.00 92.0 8.0 0.0
0.50 1.00 90.3 9.7 0.0
17.50 1.00 86.3 13.7 0.0
19.00 1.00 80.0 20.0 0.0
29.50 1.00 70.0 30.0 0.0
30.00 1.00 0.0 60.0 40.0
33.00 1.00 92.0 8.0 0.0
42.00 1.00 92 8 0.0
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Fig. 1 Change of yeast cells quantity in Chinese rice wine
treated by different ultrasonic wave power on 7
days
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Fig. 2 Effect of ultrasonic wave power on activity of

glucoamylase of Chinese rice wine on 7 days
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Table 2 Physicochemical index of Chinese rice wine on 8 days

i b HIE RS A i S5O W 4
U Hi?’; «zf ;;Z”/(;L) %féi;ﬁ jpffr;/(?gg pH
0 16.3+0.0" 5.03+0.10* 0.870.00" 9.39+0.09° 44.6£1.1° 4.61x0.03*
17.0£0.1° 4.99+0.01" 0.89:0.02" 9.70+0.0.35" 46.3+2.4° 4.64+0.00"
10 16.220.1" 5.150.00° 0.96:0.0" 11.50+0.14° 45.80.3" 4.6420.07"
15 16.4+0.1" 4.86x0.11" 0.90£0.04* 10.00:£0.28" 46.5+0.5° 4.65+0.01°
20 15.4+0.2¢ 4.57+0.10° 0.92:£0.04* 9.18+0.04 47.110.6° 4.64+0.10"

1 R BVEE A\ AR B8R IRTE P<0.05 KF [ #EAT ANOVA Ko, 22 5 b 3%
®3 KB 11dENENLER

Table 3 Physicochemical index of Chinese rice wine on 11 days

B 75 b RS A i M BT S [ ) o i
0 16.5+0.2" 5.01+0.07* 1.2120.07* 8.25+0.21° 46.6+1.1* 4.59+0.06
5 17.4+0.4* 4.87+0.00* 1.37£0.07* 8.20+0.14 44.7£2.20? 4.64+0.01
10 17.1+ 0.1 4.74+0.19* 1.25+0.08* 8.50+0.21* 43.7+0.6" 4.65+0.06
15 16.5+ 0.1 4.69+0.13* 1.32+0.06® 8.28+0.18° 44.00£0.1* 4.64+0.01*
20 16.6+ 0.4" 4.50+0.12" 1.20+0.01" 5.45+0.16" 46.4+0.9* 4.66+0.08"

0 - R FVEE A R AR B R IRE P<0.05 /K-F E#EAT ANOVA Kl | 25 57 W %

M 4TRSS 14 K, 45 K A8 5 4 B
5 min BYRE SRS FEAS L FL B gl i, B R A Ak B

R 5] A H 0T, O Y B AR W I 4 52 5 T B e TR
B, XRS5 A Z 8] pH A5 JC % 2 5%

F4 KB 14dENELIER

Table 4 Physicochemical index of Chinese rice wine on 14 days

AL |
o

i JEURE i i AEHR [ JE ) Jo

RR/E/L) R e W (/L) e (/L) e JEE (/L) pH
0 17.0<0.1" 5.17+0.10" 1.4120.01° 7.03+0.07* 45.8+1.8° 4.64+0.06"
5 18.10.2¢ 5.01:0.07* 1.48+0.02* 6.87+0.12" 40.8+2.0" 4.63+0.01°
10 17.740.2¢ 4.69+0.13" 1.40+0.01° 7.14+0.05" 40.2+1.0" 4.65+0.07"
15 17.8+0.1° 5.00+0.07* 1.430.01" 7.10£0.19" 43.4+0.5% 4.67+0.03"
20 17.040.1" 4.7+0.01" 1.50+0.04¢ 5.35+0.02" 45.5+0.1° 4.69+0.05"

VE « [F 3B 1A 7] 1 bR 5 53R R 78 P<0.05 7K F L#E4T ANOVA K36, 22 5+ 3%

H 5 FI 6 Al UL, R W2 55 20 KA, & K
FEALEL 20 min [ FF S LTSRS BE M1 A KRR R Ak L
0~15 min ¥ i 4 A9 4G B2 25 (7 AR R 3 850.5% N
Bifi 5 A S [ 38 n , N RRTE IR 17 R IR
20 d PR AR S IR R
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Table 5 Physicochemical index of Chinese rice wine on 17 days

7y SHELS AN A W 5 pE TR 2 Z o
aﬁmi(ﬁi) ELAFAE T ;ﬁsg %/(g/l,) %frgz ;m jwzﬁ@r;i?l’?m pH
18.4+0.1° 5.23+0.11° 1.6120.03* 6.85+0.14" 44.120.7" 4.68+0.06°
18.2+0.1° 5.41+0.01° 1.65+0.06" 6.29+0.05° 42.9+1.3 4.630.01°
10 18.20.4° 4.6120.16° 1.64+0.01° 6.35:£0.04° 38.9+0.5° 4.68+0.08"
15 17.9:0.1° 4.89+0.10" 1.670.01* 7.32:0.09* 40.7+0.4% 4.69+0.05°
20 17.120.1° 4.58+0.11° 1.67+0.03 3.81+0.11° 42.1+1.4° 4.69+0.02"

T (R 2B 9 AN TF) AR 7 B R 2R TE P<0.05 K-F B AT ANOVA #6585, 22 5 B35
6 REE20dFEMNEBUIER

Table 6 Physicochemical index of Chinese rice wine on 20 days

0k BAMAR | SRR L 0

S e R I o o
0 18.2+0.1" 5.55+0.00* 1.67+0.04 ¢ 5.43+0.251 37.8£0.2' 4.68+0.00*
5 18.1+0.1 5.49+0.10* 1.79+0.04 5.99+0.01°¢ 35.9+0.5¢ 4.70+0.04
10 18.4+0.1° 5.11+0.06" 1.71+0.01* 7.55+0.14"° 36.2+0.7 4.73+0.06*
15 18.0£0.1" 4.67+0.04* 1.81+0.03" 8.45+0.21* 38.0+£0.4" 4.71+0.01¢
20 17.3£0.3¢ 4.87+0.00° 1.86+0.04¢ 3.63+0.18° 41.8+1.1° 4.72+0.01°

< USSR 0 1 7] L 675 B % £ P<O.0S KF L HEFT ANOVA 1%, 22 52 1.3
£7 AH0JEBEFEEBEE

Table 7 Content of free amino acids of Chinese rice wine on 20 days
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. Ji i VR BE /(mg/ L)
B3l £ Bk
B AL 0 min/d | BAAAFE 5 min/d | B 7ALFE 10 min/d | HA AL PR 15 min/d | #8775 AL 20 min/d
Ha&m® 470.11+7.744 495.69+8.5¢ 527.93+£7.12" 533.67+2.18 % 545.87+£3.75*
225 R 431.51+4.14¢ 426.24+7.411¢ 470.39+£2.62 ¢ 489.73+3.60" 531.05+£3.64*
A& IR 240.46+3.18¢ 234.73+0.84 ¢ 269.66+8.02" 261.38+6.79" 295.39+6.57*
g 1035.98+6.66 ¢ 1145.56+6.93 ¢ 1190.98+6.72" 1155.29+5.04 ¢ 1222.17+£3.86*
FilUS 2 e &R 67.52+4.07 89.60+1.48"° 61.62+2.19¢ 102.13+£1.06* 99.31+4.48*
ER R 195.21+£6.72¢ 211.50+2.52" 172.86+3.56¢ 239.03+0.63* 229.79+1.99*
RN 761.23+7.77¢ 736.64+6.21 817.80+3.53 799.51+1.37" 783.79+6.56 ¢
> 3202.02+£26.84° 3339.95+30.94 ¢ 3511.25+6.09°¢ 3580.75+16.31" 3707.37+£23.36*
A R % 35.95+0.01" 35.97+0.08" 35.72+0.02¢ 36.06+0.05" 36.25+0.07 ¢
HA R 185.43+1.97" 197.08+4.35* 201.22+6.62* 205.77+1.83* 201.42+1.56*
RN 1089.57+9.35¢ 1209.16+8.02¢ 1327.21+9.48* 1313.32+3.36 ™ 1294.52+7.30¢
4 = R 479.96+6.67 ¢ 514.08+5.00¢ 515.44+4.58°¢ 528.96+2.90" 571.09+4.06*
RN &R 463.84+8.83" 461.60+7.33" 503.39+2.41* 503.77+£5.90* 514.81£6.13*
TR EEAN 664.90+£7.72¢ 652.41+£3.69° 717.02+4.61" 728.62+2.75" 749.19+£5.17*
i 2 R 521.67+8.44 b 501.77+1.39¢ 532.57+5.37® 539.38+1.37* 541.48+8.18*
SRR 309.91+0.81° 305.78+3.91°¢ 328.18+1.75" 337.75+3.51" 356.46+8.18*
> 3715.27+25.291 3841.88+33.68°¢ 4125.02+12.41" 4157.57+2.70"° 4228.95+40.57*
R R % 41.71+0.06" 41.37+0.07 ¢ 41.96+0.08 * 41.87+0.10% 41.35+0.06¢



BFR R, A E TR E e R AR R

Gk

3

J5 V& E /(mg/L)

25 s
AR AL 0 min/d | A ALFE 5 min/d | #B 75 ALFE 10 min/d | A AL PR 15 min/d | #8575 2L 20 min/d

REETR 525.14+4.06 526.54+2.85 "
HHMR 996.43+9.98 1032.83+1.24 ¢
#R ) 1521.56+14.04* 1559.37+1.62¢
diEEHR/%  17.08+0.02¢ 16.79+0.10"
i S R 467.80+7.17¢ 544.83+1.20"
HUS b 467.80+7.17* 544.83+1.20"
di MR R/%  5.25+0.04¢ 5.87+0.05*
HER 8 906.65+73.33¢ 9 286.03+65.04¢

562.07+2.7" 552.11+5.10°¢ 598.29+2.06*
1099.73+4.89* 1076.94£5.31°" 1116.67+8.30*
1661.79+2.19°" 1629.05+10.41¢ 1714.96+10.35*
16.90+0.04" 16.40+0.05 16.77+0.04"
533.02+4.97" 563.13+0.83 ¢ 576.06+8.92 ¢
533.02+4.97" 563.13+0.83 ¢ 576.06+8.92°
5.42+0.06° 5.67+0.01" 5.63+0.04°

9 831.08+11.34" 9 930.50+30.25" 10 227.34+83.20*

AT AN ) bR 7 R R R AE P<0.05 7KF LA T ANOVA K4, 25 5 1 3 .
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Fig. 4 Clustering Analysis of content of free amino acids
kept under different ultrasonic wave power and
fermentation time
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Fig. 5 Contents of organic acids in Chinese rice wine
samples kept under different ultrasonic wave

power on 20 days
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