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Establishment of prediction model for the growth of Salmonella in fish meat
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ABSTRACT: Objective To study the growth of Salmonella in fish meat and fit the primary and secondary growth
prediction models. Methods Fish meat samples were taken as the object of study, inoculating 4 kinds of different
serotypes of Salmonella mixed bacteria and culturing at different temperatures. The model with modified SGompertz
and modified SLogistic was chosen as the primary model and the growth data were fitted with Origin 8.5 software to
calculate the maximum specific growth rate u,,,x and hysteresis 4 by the fitted model parameters. The quadratic
polynomial and square root models were then chosen as the secondary models, and the models between g,,,, and 4 and
temperature were fitted respectively and validated using the parameter correlation coefficient R?, accuracy factor (4y)
and bias factor (By). Results The correlation coefficient R? of SGompertz model were all above 0.98. The R*, Brand
Ay for ppna., were 0.9114, 0.772 and 0.772, respectively, and the R%, By and A, for 4 were 0.8319, 0.823 and 0.823,
respectively in the secondary model built with the square root model, the R%, By and Ay for gy, were 0.960, 0.976 and
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1.104, respectively, and the R?, By and A; for A were 0.962, 1.111 and 1.111, respectively in the secondary model built

with a quadratic polynomial model. Conclusion The SGompertz model and the quadratic polynomial are used for

fitting primary model and the secondary model respectively, this study establishes a model for the growth of

Salmonella in fish meat samples to provide a scientific basis for understanding the growth and reproduction patterns

of Salmonella in fish meat samples and for the storage and preservation of fish meat samples.

KEY WORDS: fish meat; predictive microbiology; Salmonella; growth curves; predictive model
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Growth curves of Salmonella in fish meat at 4, 12, 25, 30 and 35 °C fitted by the SGompertz model
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Table 1 Parameters fitted to the primary growth model for Salmonella in fish meat

EE/C B 432 RSS R?
a X. k
4 SGompertz 5.78804 86.27753 0.01722 0.00536 0.99404
4 SLogistic 4.34853 62.98389 0.03022 0.00327 0.99592
12 SGompertz 7.39413 48.36822 0.02878 0.11346 0.98085
12 SLogistic 7.17728 50.97346 0.04264 0.13227 0.97537
25 SGompertz 6.66646 10.31319 0.24365 0.03202 0.99214
25 SLogistic 6.69353 10.28617 0.23095 0.03685 0.99320
30 SGompertz 7.18508 537524 0.27656 0.02508 0.99475
30 SLogistic 7.16978 5.24229 0.28059 0.02487 0.99494
35 SGompertz 7.61457 4.50447 0.28341 0.00712 0.99086
35 SLogistic 7.08187 2.04166 0.27379 0.00680 0.99616

®2 BRPPIIRENRE—REKER

Table 2 Optimal primary growth model for Salmonella in fish meat

L /°C SGompertz f& 7l
4 Lg(Ni/No)=5.78804%exp {—exp[~0.01722%(¢-86.27753)]}
12 1g(N/Ny)=7.39413xexp {—exp[-0.02878x(+-48.36822)]}
25 1g(N/Ny)=6.66646xexp {—exp[-0.24365x(¢-10.31319)]}
30 1g(N/No)=7.18508%exp {—exp[~0.27656%(¢-5.37524)]}
35 19(N/No)=7.61457xexp {—exp[~0.28341 x(¢-4.50447)]}

=3 BREBPITKEDN SGompertz BABENAEEETH
ERKEH
Table 3 Growth parameters at different temperatures obtained
from the SGompertz model for Salmonella in fish meat
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Fig.3 Curve of relationship between the maximum specific growth rate
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Table 4 Evaluation of secondary models

HERSH T FifE By Ag R
Himax TR E Umax=—0.09984+0.021387+0.000161649 T 0.976 1.104 0.960
2 /& 21 J=34.37133-1.88093T+0.02691T° 1111 1111 0.962
Hmax FJr VHmax =0.0319(T-4) 0.772 0.772 0.9114
2 SEOTAR V12 =0.028(T-4) 0.823 0.823 0.8319
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