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Optimization of Growth Condition of Vibrio
parahaemolyticus via Response Surface Methodology

LIU Dai-Xin' NING Xi-Bin'"" ZHANG Ji-Lun>

(1. College of Food Science, Shanghai Fisheries University, Shanghai 200090)
(2. Shanghai Entry-exit Inspection and Quarantine Bureau, Shanghai 201202)

Abstract: In this paper, the optimum pH, temperature and salinity for VpJ33 growth were determined
through singe-factor analysis respectively and the Response Surface Methodology (RSM). The multivariate
non-linear model was applied to study the interactions and optimization of the growth parameters for VpJ33
which were explored by experiments. The experimental results showed that the optimum conditions for ger-
mination as follows: pH 8.41, temperature 34.1°C and salinity 2.47 % . Significant interactions between pH
and salinity, as well as pH and temperature were found during the germination respectively, otherwise the
relationship between salinity and temperature was relatively unapparent. The experimental results indicated
that the proposed model is reasonably accurate and can be used for describing and predicting the growth
feature of VPJ33 in different outside environmental factors.
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Table 2 Experimental result and scheme of response surface method

Factors ODgoo
No. A (pH) Be ) e ) :
Salinity Temperature Measured value Predicted value

1 —-1.00 —-1.00 0.00 1.45 1.40
2 —-1.00 1.00 0.00 1.56 1.51
3 1.00 —-1.00 0.00 1.20 1.25
4 1.00 1.00 0.00 1.23 1.28
5 0.00 —-1.00 -1.00 1.23 1.24
6 0.00 —-1.00 1.00 1.25 1.27
7 0.00 1.00 -1.00 1.29 1.28
8 0.00 1.00 1.00 1.40 1.39
9 —-1.00 0.00 -1.00 1.22 1.25
10 1.00 0.00 -1.00 1.14 1.08
11 —-1.00 0.00 1.00 1.30 1.36
12 1.00 0.00 1.00 1.18 1.14
13 0.00 0.00 0.00 1.50 1.50
14 0.00 0.00 0.00 1.50 1.50
15 0.00 0.00 0.00 1.51 1.50
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Table 3 Analysis of variance with regression model

SS DF MS a P )
Source F value Prob> F Significance level
Model 0.26 9 0.028 7.30 0.0207 &
A 0.00966 1 0.00966 2.48 0.1761
B 0.075 1 0.075 19.38 0.0070
C 0.013 1 0.013 3.31 0.1286
AB 0.00164 1 0.00164 0.42 0.5450
AC 0.001722 1 0.001722 0.44 0.5355
BC 0.00063 1 0.00063 0.16 0.7053
A? 0.0033 1 0.0033 0.85 0.3992
B’ 0.047 1 0.047 12.03 0.0179
C? 0.12 1 0.12 30.09 0.0027
Residual 0.019 5 0.0039
Cor Total 0.28 14
Note R” 0.9293 AdjR*> 0.8020
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Fig.4 Effect of interaction between the pH and salinity on growth of VPJ33
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Table 4 Result of demonstration tests

Experiment condition pH Temperature (°C) Salinity (%) ODgoo
Best single condition 8.00 34 3 1.50
Best predicted condition 8.41 34.1 2.47 1.54
Best condition 8.41 34.1 2.47 1.52
A B C , R VPJ33
Design-Expert , VPJ33
7 3 (A B 341 ,
C) (0.821 -0.526 0.178) (8.41 2.47% 34.1), , 2.47 ,
Y 1.54
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? ’ s M
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H 7~9 30 37 ’ 2 2
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