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Optimization of Fermentation Process of Grape Medicine Mulberry
Wine and Its Antioxidant and Bile Acid Binding Capacity in Vitro
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Abstract: In order to improve the preservation rate of total phenols and flavonoids, the fermentation technology of grape
medicine mulberry wine was explored, and the antioxidant activity and bile acid binding capacity of grape medicine
mulberry wine were studied. Using grape and medicine mulberry as raw materials, the optimal fermentation process of
grape medicine mulberry wine was determined by single factor (inoculation amount, temperature, time, mass ratio)
combined with response test. Three antioxidant systems (DPPH-, ABTS", ‘OH) were used to evaluate the antioxidant
activity of grape medicine mulberry wine, and the binding ability of different concentrations of grape medicine mulberry
wine with glycocholic acid and taurocholate was used to evaluate the effect of reducing blood lipid in vitro. The results

showed that the optimum technological parameters of grape medicine mulberry fermentation were: Inoculation amount

RSB 2021-06—29

BLTE: #8%ERABREERAREA (2017A01001-2) ;#5845 R A5 KEEFLET (2020B01001-3 ) ; AM i BB S £ 51 = %R B AL B
BREE %Hﬁ%%i@ﬁ B -#1 5841416 & RISk,

TEE®INY: Fmoksk-ndm (1997-) 4, MEHR AL, AR F 6): R 5 Il %4, E-mail: 1548515590@qq.com.

*EEES: Ris (1965-) , %, A, 3%, HHAT7 @) R 3 B 7 5 %4, E-mail: wuyunster@ sina.com,


https://doi.org/10.13386/j.issn1002-0306.2021060236
https://doi.org/10.13386/j.issn1002-0306.2021060236
mailto:1548515590@qq.com

- 200 - £ Tl B4

20224 3 H

0.3%, main fermentation time 8 d, fermentation temperature 26 °C, raw material ratio 1:3. When the volume concentration

of grape medicine mulberry wine fermented by this process was 1.0 mL/mL, the scavenging rates for DPPH, ABTS and

hydroxyl radicals were 98.83%, 98.38%, and 99.24%, respectively. It showed that it had stronger antioxidant activity

compared with similar fruit wines. When the concentration of grape medicine mulberry wine reached 1.0 mL/mL, the

binding rate of grape medicine mulberry wine with glycocholic acid and taurocholate reached 69.36% and 73.28%

respectively. It was preliminarily confirmed that the grape medicine mulberry wine had better lipid lowering activity in vitro.

Key words: compound fruit wine; medicine mulberry; fermentation; antioxidant activity; cholate; hypolipidemic activity
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Fig.1 Influence of inoculation amount on total polyphenols and
total flavonoids of medicine mulberry and grape wine
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Fig.3 Effect of fermentation time on total polyphenols and total
flavonoids of medicine mulberry and grape wine
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Fig.4 Influence of raw material mass ratio on total polyphenols
and total flavonoids of medicine mulberry and grape wine
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Table 2 Design and results of Box-Behnken experiments

e A B c b Y RE AR Y, B

(mg/L) (mg/g)
1 -1 -1 0 0 2427 137.38
2 1 -1 0 0 2570 152.41
3 -1 1 0 0 2592 149.7
4 1 1 0 0 2670 165.8
5 0 0 -1 -1 2318 134.57
6 0 0 1 -1 2412 151.2
7 0 0 -1 1 2453 145.5
8 0 0 1 1 2497 158.43
9 -1 0 0 -1 2232 131.93
10 1 0 0 -1 2370 148.58
11 -1 0 0 1 2407 145.55
12 1 0 0 1 2526 159.73
13 0 -1 -1 0 2423 131.99
14 0 1 -1 0 2479 156.5
15 0 -1 1 0 2404 149.09
16 0 1 1 0 2686 160.3
17 -1 0 -1 0 2340 132.52
18 1 0 -1 0 2384 150.09
19 -1 0 1 0 2412 145.2
20 1 0 1 0 2570 154.14
21 0 -1 0 -1 2312 136.75
22 0 1 0 -1 2352 147.1
23 0 -1 0 1 2432 141.07
24 0 1 0 1 2742 169.83
25 0 0 0 0 2863 172.95
26 0 0 0 0 2840 168.64
27 0 0 0 0 2855 170.68
28 0 0 0 0 2872 17491
29 0 0 0 0 2756 173.82
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Table 3  Analysis of variance for response surface test results

based on total polyphenols content of medicine mulberry and
grape wine as evaluation indexes

C? 2.73E+05
D? 3.92E+05
B 36350.72 14 2596.48

K 27555.92 10 275559 125  0.4468
4% 8794.8 4 2198.7

S 9.72E+05 28
e RIRZE TR (P<0.01); “*7FRIR 22 57 3 (P<0.05); R4l

2.73E+05 105.09 <0.0001 Hx
3.92E+05 150.84 <0.0001 Hx

I M HBE ¥z P p>F BEH
B 9.35E+05 14 66807.52 2573  <0.0001 ok
A 38533.33 1 3853333 14.84  0.0018 o
B 75684.08 1 75684.08 29.15  <0.0001 ok
c 28421.33 1 2842133 1095  0.0052 *
D 93810.08 1 93810.08 36.13  <0.0001 ok
AB 1056.25 1 105625  0.41  0.5339
AC 3249 1 3249 125 02821
AD 90.25 1 90.25 0.035  0.8548
BC 12769 1 12769 492  0.0436 *
BD 18225 1 18225 7.02  0.0191 *
CcD 625 1 625 024  0.6313
A’ 234E+05 1 234E+05  90.04  <0.0001 ok
B’ 87621.09 1 87621.09 33.75  <0.0001 ok
1
1

(P<0.01); —¥RII A2, B>, C?, D? {52 it W 2%
(P<0.01); HHAZ HIF F B W] LA Wr 45 nia) iy 1 P52 %)
2 A 2 S B R s e HE T O R RS (B) >4
Fiir (A)>2TERT R (D) > b it & Lk (C), B AR AR
B s O, R BT A L s e B N o

R4 LIZGSAAT SR A i AP bR 1 T A R
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Table 4 Analysis of variance for response surface test results
based on total flavonoids content of medicine mulberry and
grape wine as evaluation indexes

kW FHEM ARE BEE O FHE p>F WEME

KR 4896.23 14 349.73 4597  <0.0001 ok
A 652.25 1 65225  85.74  <0.0001 o
B 842.36 1 84236  110.73  <0.0001 o
C 376.21 1 37621  49.45  <0.0001 o
D 408.1 1 408.1 53.64  <0.0001 o
AB 0.29 1 0.29 0.038  0.849

AC 18.62 1 18.62 245 0.14

AD 1.53 1 1.53 0.2 0.6612

BC 4422 1 4422 5.81 0.0302 *
BD 84.73 1 84.73 11.14  0.0049 ok
CD 3.42 1 3.42 045  0.5133

A 1031.63 1 1031.63  135.61  <0.0001 o
B’ 585.41 1 58541  76.95  <0.0001 o
c? 1104.45 1 1104.45 145.18  <0.0001 *x
D? 1089.48 1 1089.48 14321  <0.0001 o

5 106.51 14 7.61

K 8099 10 8.1 127 04411

afiiRzE 2552 4 6.38

S 5002.74 28
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Fig.5 Response surface plots and contour line of effects of
interaction between each factor on the total phenols and total
flavonoids of medicine mulberry and grape wine
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Fig.6 Comparison of antioxidant capability of different
concentrations of fruit wines and V
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