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Optimizing extraction conditions of anti—Vibrio alginolyticu substances
from Anji white tea by response surface methodology
LV Na'2,SHI Ya-li’, ZHANG Hong—xi?, YIN Xiao—ping?,ZHANG Mao-lan*, ZHANG Jie'"

(1.College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningho 315100, China;
2.College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China)

Abstract: Ultrasonic wave was applied for extraction of effective component from Anji white tea. Effects of
ethanol concentration,extraction time and ultrasonic power on the anti—Vibrio alginolyticu effect of the extract
were investigated. On the basis of single factor investigation,response surface methodology with three factors
at three levels was adopted to optimize the extraction technology of anti-Vibrio alginolyticu substances from
Anji white tea. The best extraction parameters were determined by the regression analysis. Results showed that
the optimum conditions of extraction were as follows:ethanol concentration 60% ,extraction time 55 minutes,
ultrasonic power 450W. Under the optimized conditions,total number of bacterial colony was 55CFU.

Key words:response surface methodology ; Anji white tea; Vibrio alginolyticu ; antimicrobial activity ; extraction
conditions
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Table 1 Factors and coded levels in the

Box-Behnken experimental design

IKF
N
A% +1 0 -1
A LEEARTR G50 (%) 60 50 40
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Fig.1 Effect of ethanol concentration on antibacterial activity

of the extract
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Fig.2 Effect of extraction time on antibacterial activity of

the extract
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Fig.3 Effect of extraction power on antibacterial activity of
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the extract
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Table 2 Experimental design and results of the
Box—Benhnken test
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R3 IARERTT 22 Mk
Table 3 ANOVA for response surface quadratic model

JIZERIE B B ¥J5 o PE pfH WM
A 1035.13 1 1035.13  0.68 0.0352  *
B 392.00 1 392.00  0.26 0.2679
C 120.13 1 120.13  0.079 0.7871
AB 306.25 1 30625 0.2 0.6676
AC 0.00 1 0.00  0.00 1.0000
BC 235225 1 235225 1.54 0.2542
A 1533525 1 1533525 10.06 0.0157  *
B> 1035857 1 1035857 6.79 0.0351  *
o 3627.04 1 3627.04 238 0.1669
M 3662633 9 4069.59 2.67 0.0200 *

RZEI 3548 4 88.70

KPP 1031875 3 3439.56  38.78 0.1320

SIAT 4729988 16 R’=0.9743

SR A B C Y WA (CFU)
1 -1 -1 0 179
2 1 -1 0 132
3 -1 1 0 85
4 1 1 0 73
5 -1 0 -1 159
6 1 0 -1 143
7 -1 0 1 132
8 1 0 1 116
9 0 -1 -1 127
10 0 1 -1 127
11 0 -1 1 121
12 0 1 1 218
13 0 0 0 234
14 0 0 0 227
15 0 0 0 223
16 0 0 0 214
17 0 0 0 238
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Fig.4 Response surface graph indicating the effects of

extraction time, ethanol concentration on antibacterial activity

of the extract
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Fig.5 Response surface graph indicating the effects of
extraction time, extraction power on antibacterial activity

of the extract

Y: WA (CFD
=

1.00

0.50 o
TR

0.50
0.00

0 Zmaiss

0.50 -0.5
~1.00 ~1.00
Ko LBEAARL BORIE P L) AR 1K) A8 H5E 0

Fig.6 Response surface graph indicating the effects of

ethanol concentration, extraction power on antibacterial activity

of the extract
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