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Abstract: This study investigated the accuracy of back propagation artificial neural network model
for prediction of the growth of Staphylococcus aureus in sauced beef. The data of Staphylococcus
aureus growing in sauced beef were collected at different temperatures (15, 25, 36 ‘C) with different
initial inoculations (10%10%10* CFU/mL). With the saftwares of Python and MATLAB, the network
structure with the best fitting effect was screened out and the back propagation neural network model
was constructed. At the same time, the modified Gompertz model was established for the
comparison. The accuracy of the two models was tested using square root error, bias and accuracy
factors. The results showed that the model with the network structure of 2-35-30 had the best fitting.
The errors generated in the back propagation neural network model and the modified Gompertz
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model were within an acceptable range. Compared with that of the modified Gompertz model, the
error of back propagation neural network was smaller and it could be used to predict the growth of

Staphylococcus aureus in sauced beef with higher accuracy.
Keywords: artificial neural network, Staphylococcus aureus, prediction model
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Fig. 1 Artificial neural network structure for predicting

the growth of Staphylococcus aureus in sauce beef
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Table 2 Growth parameters of Staphylococcus aureus obtained by modified Gompertz model

; : ) 4 H2 T/

10° 23979 5.380 3 0.489 5 6.482 0
36 10° 3.497 6 4.965 1 0.445 9 6.255 1
10* 4.058 8 4.041 6 0.295 8 52020
10° 2255 3 5.523 1 0.359 1 8.589 4
25 10° 3.161 4 5.440 7 0.244 9 7.511 0
10* 4.176 1 45229 0.148 8 7.293 0
10° 23010 2.744 3 0.052 4 49.67
15 10° 3.602 1 1.767 1 0.023 1 47.74
10* 4.051 2 1.170 9 0.013 7 46.62
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Table 3 Comparisonand assessment of modified Gompertz model with back propagation neural network

10 0.990 4 0213 1 1.4759 0.844 6
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15 10° 0.993 2 0.040 1 1.096 7 1.061 5
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Table 4 Goodness of fit of verified back propagation neural network models
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