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SAOWALAK AKKHANIWAD : VALIDATION OF MATHEMATICAL MODEL FOR
COMBINED EFFECT OF TEMPERATURE AND SODIUM CHLORIDE
CONCENTRATION ON THE GROWTH RATE OF LISTERIA MONOCYTOGENES
IN COOKED CHICKEN MEAT.THESIS ADVISOR: SUPHACHAI NUANUALSUWAN,

Ph.D., 108 pp. 248493

The objective of this study was to validate a mathematical model that predicted the
growth of Listeria monocytogenes in cooked chicken meat. In this study, the growth
response of Listeria monocytogenes in cooked chicken meat was affected by
temperature (5-25 °C) and sodium chloride (NaCl) concentration (2-10% w/w).
Growth curves were fitted using the modified Gompertz equation to evaluate specific
growth rates (r). The combination of temperature and NaCl concentration has a
significant effect on the growth rates of Listeria monocytogenes (p < 0.05). The
growth relationship could be described by the Gompertz parameter, with the
coefficients of determination (R square) of 0.885 - 0.967 and root mean square error
(RMSE) of 0.02 - 0.04. The estimated minimum temperature (T_,,) and minimum water
activity (a,,,,) on the growth of Listeria monocytogenes were -0.7 °C (or 272.4 K)
and 0.902, respectively. In addition the specific regression coefficient was 0.061.
The mathematical model was generated in this study under different temperatures
and NaCl concentrations according to the square root model (McMeekin. 1987) as
following +/r =0.061,/a, —0.902(T —272.4). The model was validated by RMSE
(0.02), Bias factor (0.93) and Accuracy factor (1.47). So the results indicated that the
mathematical model was suitable for predicting the growth rate of Listeria
monocytogenes in cooked chicken meat for the temperature range between 5 and

25 °C and water activity range between 0.947 and 0.979.
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