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ABSTRACT

Stirred fried rice with crab meat is a widely consumed food. It has been
associated with food poisoning outbreak. Salmonella is one of the main causes of
diarrheal disease in Thailand. The prediction of growth of food poisoning or spoilage
bacteria in food model is important that it allows realistic shelf life to be assigned to
ready to eat food. Central Composite Design (CCD) is used to study the main factors
(temperature, pH, salt concentrations, initial innoculums and incubation time)
affecting Salmonella entritidis growth in stirred fried rice with crab meat. The result
obtained from the CCD, fits in the second-order model using a quadratic polynomial
equation.

Y = 37.024 - 0.005 INOC +7.7 x 107 INOC? + 0.001 INOC. pH +
3.5x10™ INOC.Time + 3.131 NaCl + 7.713 NaCl* - 6.8x10° NaCLINOC —
2.20 NaCl.pH + 0.148 NaCl.Time - 11.0 pH + 0.0927 pH?+ 0.037 pH.Time +
0.489 Temp - 0.003 Temp® - 2.3x10™ Temp.INOC - 0.056 Temp.NaCl -
0.019 Temp.pH + 0.007 Time.Temp - 0.619 Time - 6.00x10™* Time®.

This model is used to predict the population of Salmonella enteritidis, Salmonella
amsterdam, Salmonella bangkok and Salmonella dublin in stirred fried rice with crab

meat grew at different conditions. It is found that the model accuracy is 92, 61.8, 69.1



and 90.3 per cent to predict the growths of 4 strains of Salmonella, respectively. The
model is developed for wider application. The new equation is as follows
Y = 37.024 - 0.005 INOC + 0.001 INOC. pH + 3.5x10™* INOC.Time +

3.131 NaCl +7.713 NaCl>- 2.20 NaClLpH + 0.147 NaCl.Time - 11.0 pH + 0.0927pH>
+ 0.037 pH.Time + 0.489 Temp - 0.003 Temp® - 2.3x10”* Temp.INOC -

0.056 Temp.NaCl - 0.019 Temp.pH + 0.007 Time.Temp - 0.619 Time.

It is found that the new model used to predict the growths of Salmonella enteritidis,
Salmonella amsterdam, Salmonella bangkok and Salmonella dublin in stirred fried
rice with crab meat grew at different conditions has more accuracy than the formal
model. It is found that the new model accuracy is 94.93, 79.36, 88.39 and 96.33 per
cent to predict growths of 4 strains of Salmonella, respectively. Response surface
methodology is used to determine the maximum response for growth. The results
show that, response surface plots to predict the growth of 4 strains of Salmonella in
stirred fried rice with crab meat are more helpful in understanding the dual interaction

effects of these two factors.
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Y = 37.024 - 0.005 INOC +7.7 x 107 INOC* + 0.001 INOC. pH +
3.5x10™ INOC.Time + 3.131 NaCl +7.713 NaCl* - 6.8x10”° NaCL.INOC —
2.20 NaCl.pH + 0.148 NaCl.Time - 11.0 pH + 0.0927 pH* + 0.037 pH.Time +
0.489 Temp - 0.003 Temp” - 2.3x10™ Temp.INOC - 0.056 Temp.NaCl -
0.019 Temp.pH +0.007 Time.Temp - 0.619 Time - 6.00x10™ Time’.
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Y = 37.024 - 0.005 INOC + 0.001 INOC. pH + 3.5x10”* INOC. Time +
3.131 NaCl + 7.713 NaCI*- 2.20 NaCl.pH + 0.147 NaCl.Time - 11.0 pH + 0.0927pH?
+ 0.037 pH.Time + 0.489 Temp - 0.003 Temp? - 2.3x10™* Temp.INOC -
0.056 Temp.NaCl - 0.019 Temp.pH +0.007 Time.Temp - 0.619 Time.
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