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Abstract: A molecular predictive model-of Vibrio parahaemolyticus on ready-to-eat shrimps was developed and four Vibrio
parahaemolyticus strains in ready-to-eat shrimps at 4~30 °C were quantitated by Realtime PCR method. Gompertz model was selected as the
primary model,-which was fitted to achieve maximum growth rate (MGR) for Vibrio parahaemolyticus on ready-to-eat shrimps a 10~30 °C.
The MGR was then used to establish secondary molecular modeks as linear model, square root model and Ratkowsky model, and these models
were validated subsequently. Weibull model, Log-linear model, and Logistic model were applied to predict inactive curves of V
parahaemolyticus a 4 °‘C and 7-°C, respectively. Results showed that the V. parahaemolyticus growth data could be well fitted by Gompertz
model (R?> 0.96). The R values of linear model, square root model and Ratkowsky model were all above 0.94, and the A¢ and By values were
within the acceptable limit, indicating that the relationship between the growth rates of V. parahaemolyticus and storage temperatures could be
well described by the models, especially the Linear model. However, Real-time PCR method could nat be used to develop the inactive model of
V. parahaemolyticus at 4 °C and 7 °C. Accuracy molecular predictive models developed by real-time PCR method can aid to establish models
of certain pathogens more accurately in the presence of other bacteria.
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Table 1 Growth kinetics model of V parahaemolyticus in
ready-to-eat shrimps at different temperatures
BEIC & s b AN A KB A AR R?
10 log(Ny)=5.56+2.92exp{-exp[-0.02(t-71.35)]} 0.99
15  log(N¢)=4.96+4.95exp{-exp[-0.15(t-10.98)]} 1.00
20  log(Ny)=4.90+5.45exp{-exp[-0.24(t-6.52)]} 0.98
25  log(Ny)=4.71+5.43exp{-exp[-0.37(t-3.52)]} 1.00
30  log(Ni)=4.55+4.82exp{-exp[-0.50(t-2.18)]} 0.97
x2 TRIREMEEZ G TARITPEIFMMINEEKSH

Table 2 Kinetic parameters of V parahaemolyticus in

ready-to-eat shrimps at different temperatures
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Fig.1 Growth curves of V parahaemolyticus in ready-to-eat
shrimps at different temperatures from Gompertz model

obtained using real-time PCR detection method
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Table 3 Statistical analysis data for three inactive models of V
parahaemolyticus in ready-to-eatshrimps at low temperatures oor s 20 75 0
‘B EIC  Loglinear # %' R?  Logistic £ R? Weibull #£ %! R T

4 0.95 0.96 0.97
7 0.95 0.92 0.94
& 4 RIEF T BIRERF 2R M 5NE Real -t ime POR EELS
R

Table 4 Results of Real-time PCR methods in quantifying the

concentration of V parahaemolyticusin ready-to eat shrimps at

low temperatures
B#  Real-time PCR & ¥ £ X/ Logio(CFU/g)

R 4°C 7°C

1 5.5540.15% 5.4740.20°
2 5.5140.08° 5.4440.36°
3 5.4740.06° 5.3540.08°
4 5.3940.01° 5.37+0.08°
5 5.3740.08 5.29+0.06°
6 5.3240.09% 5.1840.07°
7 5.2340.12° 5.2440.12°
8 5.1940.04° 5.1740.13°
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3 FREIRE &M TR R4 hEls m 14 NS A & A b A KR
ZHEH Linear (a) « Square Root (b) #1 Ratkowsky (c) &5
Fig.3 Linear model (a), Square Root model (b) and Ratkowsky
model (c) of the maximum growth rate of V parahaemolyticus at
different temperatures
&5 NELIREFH TalAM M4SN ER AL 4 KE R YNE
FFNME
Table 5 Observed and predicted maximum growth rate of V
parahaemolyticus at different temperatures
FUMAE/Logio[CFU/(g h)]

B PURIUE -] -
IC Logu[CFU/(gh)] Linear Square Root Ratkowsky
A A AEA A A
10 0.02 0.04 0.12 0.05
15 0.27 0.26 0.25 0.24
20 0.47 0.48 0.44 0.49
25 0.74 0.70 0.66 0.73
30 0.88 0.91 0.94 0.88
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