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The Study for Risk Assessment of Dose and Response, and Predictive M odelling of
Growth of Vibrio parahaemolyticusin Sea Food.

HiroMI OcawA, Y OSHIHIRO TAKEDA, KAORI INOUED and YASUSHI TOUKUBO
(Received Oct. 2, 2002)

We studied to clarify the mechanism of food poisoning due to Vibrio parahaemolyticus by predictive
microbiological modelling, quantitative microbiological risk assessment of dose and response, and modelling the

growth of Vibrio parahaemolyticusin akind of seafood.

To find out relationship between exposed dose(N) and probability of infection(Pi), by using exponential and
beta-poisson models for food poisoning due to V. parahaemolyticus.

The parameter defining the dose-response models were estimated to be Pi=1-(1+N/130,835,222)"-970.2,
Pi=1-exp(-0.000006890 N) with the basic data which at exposed dose of 5log(10) and 6log(10)CFU/person,
probability of infection was 500 , and 1000 , respectively. Those models led us to estimate the exposed dose to
be 85,000CFU and 92,000CFU/person at the 47.100 of probability of infection.

We predicted the growth time of arrival dose for infection in the kind of sea food concerned, by using simple
model and Gompertz model. The simple model led us to estimate the time for arrival at 5log(10)CFU,
6l0g(10)CFU/person to be 42 and 64 min at 10 min of generation time, and 78 and 116 min at 15 min,

respectively.

Maximum likelihood estimates of the parameters of the Gompertz equation based on the derived probability
of infection are caluculated using data published by Fujiwara in boiled octopus, “Y ude Tako” inoculated initial
population of 320CFU/g, and reserved at 3000 . The model equation led us to estimate the time for arrival at
5log(10)CFU, 6log(10)CFU/person to be 66 and 120 min, and generation time to be 11.2 min.

By these results, the use of predictive modelling on the surveys for outbreaks of food poisoning was useful as
atool for microbial risk assessment. And critical control points for prevention of food poisoning caused by V.
parahaemolyticus, were to reduce initial populations, to prevent cross-contamination in cooking, and to control
the storage temperature and the time after cooking to comsuption.
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Tablel. Thegrowth data[27] of V.parahaemolyticus on seafood for estimated by Gompertz model.
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Fig.1 Relation between probability of illness and dose
response for V. parahaemolyticus (0 ) and EHEC 0157
(w ) by B -poisson model.
t 0O EHEC 0157 graph was depicted with data reported by Cassin[13]

Table2 Relation between probability of infection and
ingested dose which were estimated.
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Table3 Sumilation of the predictive time for numbers
required to causing symptoms by simple model.
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Fig.2 Growth curve of V. parahaemolyticus with the
Gompertz model on seafood at 3007 .

Table4 Parametersof Gompertz modd and derived growth kingtics
vaues of Vibrio parahaemolyticuson seafood a 3001 .
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Table5 Probability of illness and exposured dose caused by severa groups of micro-orgamisms.
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