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ABSTRACT: Objective To optimize the fermentation process of Docynia delavayi (Franch.) Schneid. and
Hylocereus costaricensis Britton & Rose compound wine by response surface methodology, and analyze the
antioxidant activity of fruit compound wine. Methods On the basis of single factor test, the fermentation conditions
of compound fruit wine were optimized taking the “normalized value” of wine alcohol content and sensory indicators
as the response value of response surface experiment, and then 1,1-diphenyl-2-picrylhydrazyl (DPPH) and
2’-azinobis-(3-ethylbenzthiazoline -6-sulphonate) (ABTS) free radical scavenging rates of optimized compound wine
was analyzed. Results The optimal conditions for alcoholic fermentation were: The mass ratio of Docynia delavayi

(Franch.) Schneid. and Hylocereus costaricensis Britton & Rose 1:1, the cane sugar 17%, SO, 69 mg/kg, yeast
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inoculation 1.4% and initial pH 3.3, natural temperature for 7 days. Under these optimal conditions, the compound

fruit wine was bright red, with the alcohol content of 11.3% vol, and total flavonoid content of 9.0 mg/kg, the highest

free radical scavenging rates of DPPH and ABTS could reach 89.75% and 81.26%, and the antioxidant capacity was

higher than that of Docynia delavayi (Franch.) Schneid. fruit juice, and less than vitamin C. Conclusion This

compound fruit wine has a harmonious taste and better retained the antioxidant ingredients of fruit, and this study

provides some theoretical support for the application and development of Docynia delavayi (Franch.) Schneid..

KEY WORDS: Docynia delavayi (Franch.) Schneid.; compound fruit wine; response surface methodology;

fermentation process; antioxidant activity
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Fig.1 Effects of mass ratio of D. delavayi fruit and red dragon fruit
on alcoholic fermentation (n=3)
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Fig.2 Effects of cane sugar content on alcoholic fermentation (n=3)
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Fig.4 Effects of yeast inoculation on alcoholic fermentation (n=3)
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Fig.5 Effects of initial pH on alcoholic fermentation (n=3)
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Table 2 Experimental results of response surface design of alcoholic fermentation (n=29)

n AR T . : EEO
SwB  AmEEMEe BRI cenpae  Dugen  WEEZEe0) D0 wigon
/(mg/kg) Uiy

1 16 90 2 3.5 9.6 85 0.2667

2 20 70 1 3.5 9.8 86 0.3556

3 18 90 3 3.5 9.5 84 0.1988

4 18 70 1 3.0 10.9 91 0.8221

5 20 90 2 3.5 9.9 86 0.3772

6 18 50 1 35 10.4 89 0.6290

7 16 70 2 4.0 9.1 82 0

8 18 70 1 4.0 10.7 90 0.7332

9 18 70 2 3.5 11.3 93 1
10 18 90 2 3.0 9.9 86 0.3772
11 18 70 2 3.5 11.3 93 1
12 18 50 2 4.0 9.6 85 0.2667
13 18 70 3 4.0 9.7 85 0.2881
14 20 70 2 4.0 10.7 90 0.7245
15 16 70 3 3.5 9.0 82 0
16 18 90 1 3.5 10.4 88 0.5658
17 18 70 2 3.5 11.3 93 1
18 16 50 2 3.5 9.7 85 0.2881
19 18 50 2 3.0 10.5 89 0.6334
20 20 50 2 3.5 10.3 88 0.5552
21 18 70 2 35 11.3 93 1
22 16 70 1 35 10.9 91 0.8221
23 20 70 2 3.0 10.1 87 0.4663
24 18 90 2 4.0 9.2 83 0.0889
25 18 70 3 3.0 10.5 89 0.6464
26 18 70 2 3.5 11.0 92 0.8891
27 18 50 3 3.5 10.2 88 0.5335
28 16 70 2 3.0 10.8 91 0.8002
29 20 70 3 35 10.9 91 0.8221
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Table 3 Analysis of variance for response surface quadratic model

g3/ - J5 A A B ¥y F P 2
A 2.58 14 0.18 42.48 <0.0001 ok
A 0.11 1 0.11 24.28 0.0002 o
B 0.089 1 0.089 20.45 0.0005 o
o] 0.17 1 0.17 39.8 <0.0001 ok
D 0.23 1 0.23 51.97 <0.0001 o
AB 0.006 1 0.006 1.41 0.2541
AC 0.42 1 0.42 95.77 <0.0001 o
AD 0.28 1 0.28 64.61 <0.0001 ok
BC 0.018 1 0.018 425 0.0583
BD 0.002 1 0.002 0.35 0.5611
CcD 0.018 1 0.018 4.19 0.06
A? 0.48 1 0.48 111.83 <0.0001 o
B’ 0.84 1 0.84 194.53 <0.0001 o
c? 0.16 1 0.16 36.43 <0.0001 ok
D’ 0.33 1 0.33 77.27 <0.0001 ok
B2 0.061 14 0.004
2R ALL I 0.051 10 0.005 2.07 0.2523
ali i 2s 0.001 4 0.002
oyl 2.64 28

R 0.9540, R%,req: 0.8832, {4 Fh: 21.032

T #* 3R 25 Bl B 2 (P<0.01); *375% 24 5 1 2(P<0.05).,
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