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Optimization of fermentation process of strawberry-Jiaosu
by response surface methodology and the primary study of bioactivity
CUI Guo-ting, WANG Duan,LIU Xiang-li,REN Guo-yan,GUO Jin-ying, WANG Ping

(College of Food & Bioengineering, Henan University of Science and Technology , Luoyang 471023, China)

Abstract ;: Study on the optimum fermentation process and its antioxidant activity and related enzyme activity in strawberry—

Jiaosu.On the basis of single factor experiment, the best fermentation process of strawberry — Jiaosu was optimized by the

response surface method with yeast inoculation amount, ation time , fermentation temperature as independent variable and SOD

as response value.The results showed that when the inoculation amount of yeast was 1.5% , the fermentation time was 13.5 h,

and the fermentation temperature was 35 °C ,the SOD value was 35.98 U/mL.In vitro antioxidant test showed that strawberry—

Jiaosu had strong hydroxyl free radical scavenging ability (79.38% ) , DPPH radical scavenging ability (88.89% ) , superoxide

anion free radical scavenging ability (74.40% ) and reducing power(0.542).But its antioxidant capacity in vitro with the storage

time to extend the degree of reduction to varying degrees.The results of enzyme activity in strawberry—Jiaosu showed that SOD

activity was the strongest,followed by lipase,and the activity of amylase was the lowest.It was suggested that the strawberry—

Jiaosu might have a good prospect.
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Table 1  Factors and levels of
the Box—Behnken experiment
G K-
A= -1 0 1
A BERFREEM R (% ) 05 1 L5
B A& P#Et[H] (h) 9 12 15
C R BHRE (C) 25 30 35
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Fig.1 Effect of inoculation amount( A) ,fermentation time( B)

and fermentation temperature( C)on SOD activity
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Table 2 Response surface experiment scheme and results

SWE A B C Yz(sl?/zf‘)ﬁ
1 0 -1 1 334
2 0 0 0 34.1
3 1 0 -1 33.2
4 -1 -1 0 30.5
5 0 1 34.9
6 -1 1 0 33.0
7 1 -1 0 34.1
8 -1 0 -1 31.0
9 0 0 0 339
10 1 1 36.0
11 0 0 0 34.5
12 0 0 0 34.3
13 0 -1 -1 29.8
14 1 0 1 37.2
15 0 1 -1 33.5
16 -1 0 31.6
17 0 0 0 34.0

2 3 Al45, BB p < 0.0001, ik B i) B &
(p <0.01) 7K, =30 p =0.3207 >0.05, A I 35, 3
PAR AU E P A i, LA JE R . R =0.9911 F %
ABLAR SF SB35 04 38 FE 3K 3 99.11% , HAA e v 119 $2A
A BE SR 2R /N, BT LLFH iz AR BT L 3R A
SAEXTEEZR h SOD W s . £ R p (EH T A
B, BEBARI G A B C AC BC B® Fi1 C* 52k
B3 (p <0.01) ,Z2H. W AB K — KU A® SE 0N
F(p>0.05),FHSHEEXT SOD iH S A E,
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B CETEEE] R = 2 B A B AE
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At 1 A T VR BE A8 7E S B Y FEL N B i 3%, 161 2B
b 7N T 7 AT S s B BE AR BE U , SR W] SOD 1% M bl 3 4%
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Table 3 Analysis of variance table
Ji ZERIR Fl SFJ7 ¥or FAE pia N
FHY 9 57.04 6.34 86.65 <0.0001 %
A 1 25.92 25.92 354.38 <0.0001 * s
B 1 11.52 11.52 157.50 <0.0001 * %
C 1 11.52 11.52 157.50 <0.0001 * %
AB 1 0.090 0.090 1.23 0.3040
AC 1 2.89 2.89 39.51 0.0004 ® %
BC 1 1.21 1.21 16.54 0.0048 * %
A’ 11 0.18 0.18 242 0.1638
B’ 1 1.30 1.30 17.73 0.0040 ® %
c? 1 2.09 2.09 28.61 0.0011 ® %
%22 7 0.51 0.073
el 3 0.28 0.093 1.61 0.3207
a2 4 0.23 0.058
A 16 57.56
R 0.9911

Tz v 2255 (p <0.01) , + 2257 3% (p <0.05) ¢
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Fig.2 Contour graph and response surface plot for the effect of various factors on the activity of SOD
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Fig.3 Changes of antioxidant activity of strawberry—Jiaosu in vitro during fermentation
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Fig4 The enzyme activity of SOD,lipase
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