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Abstract: To improve the quality of jujube wine, enrich the aroma of jujube wine, and produce a soft and palatable, mellow
and fragrant jujube fruit wine, the single factor experiments, neural networks, and genetic algorithms were used to optimize
the fermentation process, and in vitro digestion experiments were conducted to study the digestive characteristics and
antioxidant activity of banzao jujube juice and banzao fermented wine in the gastrointestinal tract. The results showed that
the best ingredient was hawthorn for jujube wine production. The optimal fermentation conditions of jujube wine were the
ratio of hawthorn to jujube was 1:2.96, fermentation temperature 29 °C, extraction temperature 45 °C. Under the optimal
conditions, the sensory score of the jujube wine was 81.66. The results of in vitro digestion showed that the total phenol
content, DPPH free radical scavenging rate, and ABTS" free radical scavenging rate of jujube wine increased by 16.19%,
22.15%, and 13.09% after the end of gastric digestion, respectively, and increased by 42.06%, 22.31%, and 85.80% after the
end of intestinal digestion. The study would provide a reference for the development and industrial production of jujube
wine products.
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Table 1 Factors and levels of Box-Behnken test design for
optimization of fermentation conditions
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Table 2 Sensory scoring standard of chinese jujube fermented

wine
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Table 3  Effects of ingredients on acidity and sensory score of
jujube wine

Eitan FHWR 1Lt &F
R R (g/L) 3.51£0.13° 4.92+0.09° 7.3240.21°
BETEAY(41) 65.13+1.08° 74.5242.25° 68.21+1.26°

Al ATEAR AN NG R R 25 5 W 35 (P<0.05) ; R4lh]
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PEERIREE R 50 °C FEAEFEE SR

[ (9% B W
(=] (=) (=] (=)
T T T 1

DPPH H HIZEF R (%)

(=]

25 50 75 97
BEAREE (°C)

Bl 1 R ARAGE DPPH [ f SRR 1 0
Fig.1 Effects of extraction temperature on DPPH free radical
scavenging rate of jujube wine
TE: AN [ /NG 3307 B 3 m Bidls 22 5% .35, P<0.05; 5] 2~

K4, K 6.
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—
(=3
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S
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B2 R BRI B )
Fig.2 Effects of extraction temperature on total flavonoids of
jujube wine
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127
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Fig.3 Effects of material ratio (red date:hawthorn) on alcohol
of jujube wine
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S = 0 W A L oo =
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Bl 4 Pk b OB LA ) X A 2T B R 5 T

Fig.4 Effects of material ratio (red date:hawthorn) on total acid

of jujube wine
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Table 4 Effects of hawthorn addition on sensory score

YR (ww) 1:1 2:1 3:1 4:1
BEPED(4Y)  65.7542.22° 71.75+1.26° 77.86+1.31*  73.25+0.96"

2.2.3 KPR XA A R RO R TR X
A A K TR A AT — R ), I 24 3 e A TR n]
LA/ 2 P pst 1], EL R P A8 B PR S /)N o
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ARG R B RS, M T O IR R S 5 [ T
AT, B A R B R e, AR5 s 1) R T
Tk B S A TR S LRI B, TR 2 3 B b, TP AR i)
RUBRIE e, H iR a5k T nl ge (el i et A= #m
PREE, e BB L 5 T [, R TR, R
WYAFIRAS L, WS BERRAR . K] 6 mTH1 R I Sy
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st AR A B BRI K R, 7R )E T
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PR A 3L, S T BT R a R E Y s e sh | O
RN AR AL R GERIEAE ) H S R s iR RE 2
TP Al A% s 220 R AP ) DPPH [ i

30
25+ —13 1
20 1
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H<1()- 4 : = 20 C
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5t 30 C
35C
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Fig.5 Effect of fermentation temperature on fermentation time
of jujube wine
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Fig.6 Effect of fermentation temperature on DPPH radical
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scavenging rate of jujube wine

FLVHBRRAE 30 °C BHARIE S o 27 L TR R R
HE R 30 °C,

23 FELEEBIZHIARE

2.3.1 PG SR L R E T2, il
TR R SEG, SEPEYREG . R IR | IR IR R
AR i, B PR S AE, Do & A, ik
USRI 1 FIER 5 .

# 5 Box-Behnkn ik & B2 T 2515625

Table 5  Experimental results of Box-Behnkn optimized
fermentation
SLIGE AYRE  BAREHRE  CREEE  EEWTS)
1 1 -1 0 71
2 -1 0 1 75
3 1 -1 73
4 1 0 1 71
5 -1 -1 0 74
6 0 0 0 77
7 0 1 1 72
8 -1 0 -1 76
9 0 -1 1 74
10 0 0 0 78
11 0 -1 -1 75
12 0 0 0 77
13 0 0 0 76
14 -1 1 0 74
15 1 1 0 68
16 0 0 0 77
17 1 0 -1 70

K FH Box-Behnkn 86 A A 57 AN [F] R BESA 4S5
A JRCE VT 22 () AR B, 3 17 46 an
2 5 Fias . Box-Behnkn (IS AIHT 12 4L ¥R 1E I
YR, J5 5 B AE IR, BRus)Z R “3-11-17
PO FN S A BEAT A2 R 28 U1 2R, 9E4T 1000 ¥R 5K
5%, VN rad A2 EAT 101 WJm FUNAE S 52 Bk H 4%
Z M TiRZE(MSE)/NT 107, MR AEAS S
IIATAE y=x LM UT, R=0.99686, it B ZiH 5 7
IMAE R, HHEA B SE R, Mg Zral
REAF, AT P FEUNLREF R 28 X 28 AR TR S A
AGTAL, 198 — DR B R IR T2 S84 B
AN  LAEGS IR 2.96: 1, ZBEHEE 29.07 °C,
IRIRIRE 45.34 C, AWK T PRS0 BB T
ik 82.52 4y HETIETINSE H A FT St T T &
PRSI0 B TIE
232 KEEIGUE R T EGIEARE P LEARI S AR
PARACR R T 20 T AT, SR A R AR
ATHOWY RO S IESE S, 25 A S A P Bl AR A 5
LA B9 EE 2 2,960 1, A BRI EE 29 °C, i $ i
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Table 6 Physical and chemical indexes of fermentation validation experiment
P4 g
LN =t S (Y%ovol) (;/PE‘) DPPH At 75 R %(%) ST (mg/L) S (mg/L) B (43)
RSl 9.52+0.32 4.89+0.04 55.11£1.01 1023.32+2.21 1056.21+3.23 81.66+0.31
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Fig.7 Effects of gastric digestion on polyphenol content (A),
DPPH free radical clearance rate (B), and ABTS" free radical
clearance rate (C) of jujube wine
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Fig.8 Effects of intestines digestion on polyphenol content (A),
DPPH free radical clearance rate (B), and ABTS free radical
clearance rate (C) of jujube wine
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