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Establishment of a Model for Predicting the Growth of Staphylococcus aureus in Raw Milk
YAN Jun YU XiaoHie TANG Yan XUE Cheng-yu DONG Rui XIE Ping-hui
(Heilongjiang Province Center for Disease Control Heilongjiang Harbin 150030 China)

Abstract: Objective To establish a model for predicting the growth of Staphylococcus aureus in raw milk. Method
The growth curve of Staphylococcus aureus in raw milk under different temperatures was developed by the method of GB/T
4789.37—2008. On fitting growth curves with Gompertz equation Logistic equation Richards equation Weibull
equation Baranyi equation and Monod equation the primary model was established by Levenberg-Marquardt and Universal
Global Optimization and the secondary predictive growth model was established by a response surface model. Results
Gompertz model was the optimal model for predicting the growth of Staphylococcus aureus in raw milk. Conclusion A
model for predicting the growth of Staphylococcus aureus in raw milk was built by comparing multiple models. The predictive
model can provide theory basis for the risk assessment of Staphylococcus aureus in raw milk and also can provide a
scientific basis for safety production and circulation of dairy products.
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1
Gompertz Logistic Richards Weibull Baranyi Monod
c) RMSE SSE RMSE SSE RMSE SSE RMSE SSE RMSE SSE RMSE SSE
10 0.05 0.03 0.05 0.04 0.06 0.04 0.05 0.03 0.05 0.04 0.06 0.04
12 0.03 0.02 0.04 0.02 0.05 0.03 0.03 0.02 0.04 0.02 0.05 0.03
14 0.04 0.02 0.05 0.03 0.05 0.03 0.04 0.02 0.05 0.03 0.05 0.03
16 0.03 0.01 0.05 0.03 0.04 0.02 0.03 0.01 0.05 0.03 0.04 0.02
18 0.05 0.04 0.07 0.06 0.06 0.05 0.05 0.04 0.07 0.06 0.06 0.05
20 0.04 0.02 0.05 0.04 0.05 0.04 0.04 0.02 0.05 0.04 0.05 0.04
22 0.02 0.01 0.03 0.01 0.04 0.01 0.02 0.01 0.03 0.01 0.04 0.01
24 0.03 0.01 0.04 0.02 0.03 0.01 0.03 0.01 0.04 0.02 0.03 0.01
26 0.03 0.01 0.06 0.04 0.04 0.02 0.03 0.01 0.06 0.04 0.04 0.02
30 0.06 0.05 0.08 0.09 0.07 0.06 0.06 0.05 0.08 0.09 0.07 0.06
2 Gompertz
(<)
10 12 14 16 18 20 22 24 26 30
A 0.83708 0.86318 0.85478 0.90672 0.86523 0.95431 0.91676 0.88514 0.91186 0.87177
C 0.13730 0.19774 0.51170 0.37357 0.57241 0.43564 0.66972 0.86378 0.63464 0.67973
B 0.06700 0.09742 0.07693 0.14947 0.17985 0.49508 0.19375 0.15725 0.44137 0.44241
M 44.0776 33.2821 23.1142 15.5338 12.7342 10.2917 10.0788 7.03332 5.07138 4.24943
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