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Establishment of growth prediction models for Staphylococcus aureus in
plain cakes

HU Zheng-Rong, CHEN Xi-Sheng”, LUO Chen-Qu, QIU Hong-Ping, ZENG Ke, LI Hong-Yong

(Loudi Food and Drug Inspection and Testing Institute, Loudi 417000, China)

ABSTRACT: Objective To establish the growth prediction model of Staphylococcus aureus in plain cake.
Methods The plain cake and Staphylococcus aureus were selected as the research objects, and the growth of
Staphylococcus aureus in the pastry was compared at 6, 15, 25 and 35 °C. The growth data were fitted into the
SGompertz model and the SLogistic model as primary models. The square root model combined with quadratic
polynomial model was used as a secondary growth model to describe the relation between temperature and maximum
specific growth rate (uy,) and the lag time (1), and then the model was verified. Results As a first-level model, the
SLogistic model could better describe the growth of Staphylococcus aureus in plain cakes at 6-35 °C. The square root
model was the optimal secondary model for fitting temperature and maximum specific growth rate. The quadratic
polynomial model was an optimal secondary model for fitting temperature and lag period. Conclusion The established
model could be applied to predict the growth of Staphylococcus aureus in plain cakes, which provide reference for
quantitative risk assessment of plain cakes.
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Fig.1 Growth curves of Staphylococcus aureus in plain cakes at 6 °C fitted by the SGompertz model (a) and SLogistic model (b)
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Table 1 Parameters of primary growth kinetics model of Staphylococcus aureus in plain cakes

EE/C el RMSE s
a Xe k
SGompertz 2.4727 342727 0.1025 0.1519 0.9770
¢ SLogistic 2.4168 38.1870 0.1538 0.1051 0.9890
SGompertz 4.0954 22.9161 0.1092 0.2058 0.9816
15 SLogistic 3.9041 26.3103 0.1750 0.1156 0.9942
SGompertz 4.8384 15.8410 0.1634 0.2384 0.9837
2 SLogistic 47123 18.1865 0.2615 0.1638 0.9923
SGompertz 5.0665 8.0097 0.2398 0.1346 0.9932
» SLogistic 5.0195 9.8631 0.3456 0.1485 0.9918
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Table 2 The optimal primary growth model of S. aureus in plain

cakes
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5.0195
35 Ig(N; / Ng) =+

1+ exp[0.3456 x (1 —9.8631)]
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Table 3 Kinetic growth parameters estimated by the optimal
model at different temperatures

R EE/°C Umax/(12(CFU/g)/h) Ah
6 0.0929 25.1831
15 0.1708 14.8817
25 0.3081 10.5383
35 0.4337 4.0761
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Fig.5 Relation curve of umax and growth temperature in clear cake fitted by square root model and quadratic polynomial model
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Table 4 Developments and validation of secondary models to predict the level of Staphylococcus aureus in plain cakes

SR HETY T R By As

Homas P AR A Ly, =0.0124T +0.2319 0.9948 1.0006 1.0127

Lonax TR Z AR 4, =9.3938x107° 7% +0.00817 +0.03738 0.9932 0.9983 1.0326
A - AR A \g =0.0097T +0.1190 0.8553 0.9965 1.0983
A TR Z TR A=0.0119T% —1.1814T +31.3363 0.9469 1.0091 1.0904
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