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Development of a predictive model describing the growth of
Staphylococcus aureus in processed meat product galbitang
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Abstract In this study, predictive mathematical models were developed to estimate the kinetics of Staphylococcus aureus
growth in processed meat product galbitang. Processed meat product galbitang was inoculated with 0.1 mL of S. aureus
culture and stored at 4, 10, 20, 37°C. The p,, maximum specific growth rate) and LPD (lag phase duration) values were
calculated. The primary model was used to develop a response surface secondary model. The growth parameters were
analyzed using the square root model as a function of storage temperature. The developed model was confirmed by

calculating RMSE (Root Mean Square Error) values as statistic parameters. The LPD decreased, but p,,

increased with

an increase in the storage temperature. At 4, 10, 20 and 37°C, R”> was 0.99, 0.98, 0.99 and 0.99, respectively; RMSE was
0.39. The developed predictive growth model can be used to predict the risk of S. aureus contamination in processed meat
product galbitang; hence, it has potential as an input model for the risk assessment.
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slod 12} BAlS shdellom, S (1, s maximum specific
growth rate, log CFU/g-h), +=7](LPD; lag phase duration, h),
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A7 AdF(N,,,; the final bacterial counts, log CFU/g)s &%=
A IS o8] EEsih

[Baranyi model]

eXp(Hpyax X 4,) — 1
N, = N,+ x A —ln[l-&--—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—}
t 0" Mmax t Xp( ax NO)
exp(— +
4 =t 1 ln( P(—H ) qo)
Mmax 1+q0

W, Maximum specific growth rate

N,: the initial bacterial counts

N, the final bacterial counts

q,: a parameter defining the initial physiological state of the cells
t: time

S. aureus®) ‘@ﬂflﬂi 22} 242 Square root model3} Polyno-
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FEFS Al

[Square root model]

NHmax = T~ mln)

W, Maximum specific growth rate
a: slope of linear equation

T storage temperature

: theoretical minimum temperature

[Polynomial equation]
Ln(y,,)=a+bT+cT*

Wy Maximum  specific growth rate
T: Temperature
a, b, c: Constant number
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[RMSE]

Y(obs — pred)2
n

obs: observed value
pred: predicted value
n: number of observation
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Fig. 1. Survival patterns of S. aureus in Galbitang of processed meat product during storage at 4, 10, 20, and 37°C
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Table 1. Kinetic parameters calculated by the Baranyi model for
S. aureus growth in Galbitang of processed meat product during
storage at 4, 10, 20, and 37°C

LPD Hma.\

Storage temperature

2

“C) (h) (log CFU/g-h) R
4 357.67 0011 0.99
10 13661 0012 098
20 7.14 0260 0.99
37 1.49 0.601 0.99
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Fig. 2 Developed model for effect of temperature on the lag phase duration (LPD) and maximum specific growth rate (1, ) of in

Galbitang of processed meat product by Baranyi model

Table 2. Developed model for effect of temperature on the lag
phase duration (LPD) and maximum specific growth rate (u,,, )
of in Galbitang of processed meat product by Baranyi model
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