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Predictive model development and validation of growth of dominant
background microflora on raw tuna
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ABSTRACT: Objective To investigate the influence of the inoculum concentration of the dominant microflora on
its growth under different temperature conditions, and to construct and verify the relevant mathematical models.
Methods The 6 isolated dominant growth bacterial groups were mixed and inoculated into sterile tuna samples at
low concentration 2.5-3.0 logCFU/g and high concentration 4.5-5.0 logCFU/g, cultured at a constant temperature
8-30 °C, then its growth curve was determined. Then the growth data of the bacterial population inoculated with high
and low concentrations were fit and analyzed by one-step method, and the primary model (Baranyi model) and
secondary model (Huang Square-Root model) were constructed simultaneously. The model was validated by the
growth experiment of dominant microflora under 3 groups of fluctuating temperatures. Results The inoculation

concentration of dominant microflora had no significant effect on its growth rate. And one-step approach was used to
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analyze the combined growth data of 2 different inoculation concentrations of dominant microflora in raw tuna, the

maximum cell density of dominant microflora in raw tuna was estimated to be 9.67 logCFU/g, while the

root-mean-square errors (RMSE) of the model was 0.53 logCFU/g. The RMSE values of the 3 fluctuating temperature

verification tests were 0.22—0.46 1ogCFU/g. Conclusion This models developed in this study can be used to predict

the growth of dominant spoilage bacteria in raw tuna and shelf life evaluation.
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Fig.1 One-step curve fitting of growth curves of dominant microflora(low concentration(A) and high concentration(B))in raw tuna
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