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Optimization of Process Parameters for Alcoholic Fermentation of Jujube Juice
HUA Zhi-xiu!, LU Zhou-min**, LU Yan?, LI Xin-gang®
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Abstract: Process parameters for the alcoholic fermentation of jujube juice prepared from Mu jujubes collected from
Qingjian county such as initial solid content, yeast inoculum size, temperature and fermentation time were optimized
using response surface methodology. Alcohol production was extremely significantly influenced by initial solid content,
temperature and fermentation time (P<<0.01) and no significantly influenced by inoculum size (P>0.05). Four process
parameters were in descending order of their effects on alcohol production: fermentation time > temperature > initial solid
content > inoculum size. Their optimum conditions were determined to be 43 h, 31 ‘C, 17% and 0.8%, respectively. Under
these conditions, the alcohol concentration in fermented jujube juice was over 9.6%. The results of validation experiments
demonstrated that the developed mathematical prediction model is applicable for practical production.
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Table1l Coded values and corresponding actual values of the
optimization parameters used in response surface analysis
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Fig.1  Effect of fermentation time on alcohol concentration
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Fig.2 Effect of soluble solid content on alcohol concentration
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Fig.3  Effect of yeast inoculum size on alcohol concentration
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Fig4  Effect of fermentation temperature on alcohol concentration
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Table2 Experimental design and results for response surface analysis
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1 14 0.50 30 36 74
2 18 0.50 30 3 8.2
3 14 1.00 30 36 78
4 18 1.00 30 36 85
5 16 0.75 2 2% 22
6 16 0.75 2 2% 30
7 16 0.75 2 48 8.0
8 16 0.75 2 48 85
9 14 0.75 30 2% 36
10 18 0.75 30 % 21
11 14 0.75 30 48 73
12 18 0.75 30 48 9.2
13 16 0.50 2 36 75
14 16 1.00 28 36 7.7
15 16 0.50 k) 3 8.0
16 16 1.00 32 36 8.7
17 14 0.75 2 36 65
18 18 0.75 2 3 7.0
19 14 0.75 32 36 78
20 18 0.75 k) 36 8.3
2 16 0.50 30 2% 30
2 16 1.00 30 2% 31
23 16 0.50 30 48 9.0
24 16 1.00 30 48 89
% 16 0.75 30 36 8.8
2 16 0.75 30 3 8.9
27 16 0.75 30 36 9.1
2 16 0.75 30 36 9.1
29 16 0.75 30 36 8.9
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Table 3  Analysis of variance for the fitted regression model for alcohol

production
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Fig.5 Response surface and contour plots showing the effects of
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fermentation time and initial solid content on alcohol concentration
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