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Table 1 Level and code of independent variable used for

response surface analysis
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Fig. 1  Effect of material ratio on sensory evaluation of

red bean rice wine
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Fig.2 Effect of material/water ratio on sensory evaluation

of red bean rice wine
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Fig.3 Effect of inoculums concentration on sensory

evaluation of red bean rice wine
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Fig. 4 Effect of fermentation temperature on sensory

evaluation of red bean rice wine
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2
Table 2 Experimental design and results for response

surface analysis

(4) (B) (€9 (D) /
1 1 0 0 1 86.8 1.7
2 -1 0 0 1 82.8 1.4
3 0 1 0 -1 88.0x1.1
4 0 0 0 0 89.4 +£0.7
5 1 0 0 -1 85.5+1.0
6 0 0 0 0 89.8 £0.9
7 0 0 0 0 89.0+1.6
8 0 -1 0 1 87.5+1.4
9 0 1 0 1 84.6+1.2
10 0 0 1 1 83.4+1.2
11 -1 0 -1 0 81.2+0.8
12 0 -1 1 0 86.0+1.3
13 -1 1 0 0 88.3+1.1
14 0 0 0 0 88.2x1.2
15 1 1 0 0 87.6£1.7
16 0 0 -1 -1 81.8 1.9
17 -1 0 0 -1 87.2+1.2
18 0 0 0 0 90.1 1.5
19 0 0 1 -1 86.3+1.4
20 0 -1 0 -1 83.9+1.1
21 -1 -1 0 0 84.7x0.7
22 0 -1 -1 0 81.3+1.3
23 0 1 -1 0 84.1x1.4
24 1 0 1 0 88.7+x1.8
25 0 0 -1 1 76.7+1.0
26 1 0 -1 0 80.5 0.9
27 1 -1 0 0 87.3+1.2
28 0 1 1 0 88.1+1.7
29 -1 0 1 0 83.7+1.4

3

Table 3 Analysis of variance for the fitted regression model

F P

279.13 14 19.94  17.09 <0.000 1

A 6.02 1 6.02 5.16 0.039 4
B 8.33 1 8.33 7.14 0.018 2
C 78.03 1 78.03  66.87 <0.000 1
D 9.90 1 9.90 8.49 0.0113
AB 2.72 1 2.72 2.33 0.148 9
AC 8.21 1 8.12 6.96 0.0195
AD 8.21 1 8.12 6.96 0.0195
BC 0.12 1 0.12 0.10 0.750 7
BD 12.25 1 12.29  10.50 0.005 9
CD 1.21 1 1.21 1.04 0.3258
A% 13.56 1 13.56 11.62 0.004 2
B? 2.02 1 2.02 1.73 0.209 2
c? 117.62 1 117.62 100.80 <0.000 1
D? 46.27 1 46.27  39.65 <0.000 1

16.34 14 1.17

14.14 10 1.41 2.57 0.188 1

2.20 4 0.55

295.47 28
3
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Fig.5 The response surface of interaction among four

factors on the sensory score
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Optimization for fermentation of red bean rice wine using response
surface methodology

HUANG Yiyang' LIU Kun—yi' WANG Qi' ZOU Wei’

1( Wuliangye Technical College Yibin Vocational and Technical College Yibin 644003 China)
2( Sichuan University of Science & Engineering School of Bioengineering Zigong 643000 China)

ABSTRACT Using uncooked Qu as saccharification and fermentation starter Baijiu was produced with uncooked
red bean and rice as raw materials. Based on the singlefactor tests the impacts of ratio of red bean to rice ration of
material to water inoculums concentration and fermentation temperature on sensory score were investigated. The cor—
responding mathematical models were established by Box-Behnken design. The results showed that the optimal fer—
mentation conditions were determined as follows: material ratio of 1:2.9 (gi g) material/water ratio of 1: 3( g: mL)
inoculums concentration of 2. 1% and fermentation temperature of 29 “C. Under the optimized conditions the sensory
evaluation of red bean rice wine was 90.9.

Key words red bean rice wine; liquor-making with uncooked materials; response surface methodology; fermentation

conditions
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