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Optimization of fermentation process and antioxidant activity of Citrus
grandis and passion compound fruit wine by response surface methodology
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ABSTRACT: Objective To determine the optimal process parameters of compoundwine fermentation using Citrus
grandis and passion fruit as the raw material. Methods Effects of fruit juice ratio, sugar concentration, inoculums
size, fermentation time, pH and fermentation temperature on alcoholicity and sensory evaluation were studied by
single factor experiments. Using the alcohol and sensory scores as indicators, the response surface method was used
to establish a mathematical model to screen the optimal fermentation conditions. Results The optimum
fermentation conditions of Citrus grandis and passion fruit compound wine were as follows: Citrus grandis juice to
passion fruit juice ratio was 3:1, sugar concentration was 18%, the inoculums size was 0.04%, fermentation
temperature was 26 °C, pH was 4.0, and fermentation time was 7 days. Under this condition, the sensory score of

Citrus grandis and passion fruit compound wine was 79.86, and the theoretical prediction value of model equation
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was 81.28. The relative error between the two was 1.74% and the alcohol content was 10.14%. Citrus grandis and

passion fruit compound wine had certain antioxidant activity, the clearance rate of ABTS free radical was 62.38%, the

clearance rate of hydroxyl radical was 46.56%, the superoxide anion clearance rate was 40.44%, and the inhibition

rate of DPPH free radical was 75.62%. Conclusion The characteristics of the compound wine are carnation, with a

unique flavor of Citrus grandis and passion fruit, rich in wine aroma and good taste. The flavor was moderate sweet

and sour, clear and transparent.

KEY WORDS: Citrus grandis; passion fruit; compound wine; response surface methodology; fermentation
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Table 1 Sensory envluation standards of compound fruit wine
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Fig.2 Effect of fruit juice ratio on fermentation of compound fruit
wine (N=3)
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Fig.3 Effect of sugar concentration on fermentation of compound
fruit wine (n=3)
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Fig.7 Effect of time on fermentation of compound fruit wine (n=3)
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Table 2 Experimental design and results of response surface

method
SE S A B C D JRE T4y
1 1 -1 0 0 86
2 0 0 0 0 90
3 0 0 0 0 92
4 0 1 0 -1 85
5 0 0 0 0 90
6 0 -1 -1 0 76
7 0 1 1 0 86
8 0 0 -1 -1 80
9 1 0 0 -1 80
10 0 -1 1 0 81
11 1 1 0 0 84
12 -1 -1 0 0 70
13 -1 1 0 0 77
14 0 0 1 -1 78
15 0 0 0 0 94
16 0 0 1 1 86
17 1 0 0 1 84
18 1 0 1 0 82
19 0 -1 0 1 76
20 0 0 -1 1 78
21 -1 0 1 0 80
22 0 -1 0 -1 72
23 0 1 -1 0 76
24 -1 0 0 -1 72
25 0 1 0 1 82
26 1 0 -1 0 76
27 -1 0 0 1 78
28 -1 0 -1 0 78
29 0 0 0 0 93
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Table 3 ANOVA of fitted quadratic polynomial model

S SE H ¥y F & P& 23
TR 1000.87 14 71.49 7.24 0.0003 *
A 114.08 1 114.08 11.55 0.0043 ok
B 70.08 1 70.08 7.09 0.0185 *
o] 70.08 1 70.08 7.09 0.0185 *
D 24.08 1 24.08 2.44 0.1407

AB 20.25 1 20.25 2.05 0.1742

AC 4.00 1 4.00 0.4049 0.5348

AD 1.0000 1 1.0000 0.1012 0.7551

BC 6.25 1 6.25 0.6327 0.4397

BD 12.25 1 12.25 1.24 0.2842

CD 25.00 1 25.00 2.53 0.1340

A? 301.41 1 301.41 30.51 <0.0001 o
B’ 258.81 1 258.81 26.20 0.0002 o
c? 201.00 1 201.00 20.35 0.0005 ok
D’ 258.81 1 258.81 26.20 0.0002 ok
B 2% 138.30 14 9.88
ES8 125.50 10 12.55 3.92 0.0999
gl 2s 12.80 4 3.20
B 1139.17 28

R?=0.8786 R? 14=0.7572 CV(E 5 7 %0)=3.86

1 *P<0.05, ZRF B3, **P<0.01, ZFREFH,

3.3 HMFEEREARBEMHIMIELEN
WIFER B, Ml AE AR —E R BB S
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PR A AR R0 3R 4 WA, REE T E
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Table 4 Antioxidant activity of compound fruit wine
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