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Abstract

In household food safety management, it has been realized that the control of cooling storage temperature is crucial,
particularly, for unpacked products. Therefore, we developed and tested a prediction model for the growth of Listeria
monocytogenes in refrigerated cooked sausage in the household after unpacking. We studied the growth of L.
monocytogenes as a function of temperature (0, 5, 10, and 15°C) and storage time (0, 1, 2, 3, 5, 7, 10, 12, and
15 days). The results revealed that the Baranyi model was a suitable predictive model for determining L. monocytogenes
growth. The Baranyi model was found to be highly accurate, as the experimentally determined R’ (0.9991), root
mean squared error (RMSE, 0.0563), accuracy factor (A 1.0125), and bias factor (Bs 0.9997) could be approximated
from the primary model. Further, based on the primary model, we developed a secondary polynomial model, which
could predict the parameters lag time (LT, R*=0.9597) and maximum specific growth rate (SGR, R’=0.9465) with
high accuracy. Thus, the Baranyi model can be successfully used to generate input variables in exposure assessment
for conducting quantitative microbial risk assessment (QMRA) for L. monocytogenes in refrigerated cooked sausage
in the household after unpacking.
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Table 1. Primary growth models used to predict growth of L. monocytogenes in refrigerated cooked sausage after the packaging had been

opened in household

Model

Equation”

Used program

y =1y, +pAt)—1In|1

Baranyi

L ezp [pA(t)]+1

exp(ymaz —y,) M
1t

A(t)=t +%ln (exp(ut)+exp(—puN)—exp (—u(t+X))

Dy=cell number (log CFUg), yrlog initial number of cells (log CFUJg), A=difference between initial and final cell numbers (CFUJg), time, z=maximum growth rate, A=lag

time.

gbn)

ef : the error of predictive data
i : the predictive data
V : the average of predictive data

\/ Z(obs — pred)* }

[RMSE =

obs : observed value
pred : predicted value
n : number of observations

{Z‘ (pred)‘}

obs : observed value

pred : predicted value
n : number of observations

{ Sos| 255 )}

n

obs : observed value
pred : predicted value
n : number of observations
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Fig. 1. The growth of L monocytogenes in refrigerated cooked
sausage after the packaging opened in household at different
temperatures.
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Table 2. Estimated lag time (A, day), maximum specific growth rate (Ilms log CFU/g/day), R%, RMSE, Brand Arof L. monocytogenes
inoculated in refrigerated cooked sausage after the packaging had been opened in household using Baranyi model

Baranyi model

Temp. Growth parameters Statistic evaluations

© A Hnax RMSE" R A B
0 5.4083 0.0177 0.0146 0.9997 1.0042 1.0000
5 4.8258 0.0213 0.0123 0.9999 1.0040 0.9999
10 1.84509 0.0349 0.0702 0.9993 1.0121 0.9996
15 0.6120 0.0412 0.1280 0.9976 1.0298 0.9991

Mean 0.0563 0.9991 1.0125 0.9997

YRMSE, root mean square eror.
245 accuracy factor.
9B; bias factor.

Table 3. Coefficient of a second-order polynomial models used to predict the values of each parameter in Baranyi model as a function
of temperature for L monocytogenes inoculated in refrigerated cooked sausage after the packaging had been opened in household

Parameters Variables Coefficient Second-order polynomial models R
SGR” 5 00168
00013 = g+ aX? + X2 0.9597
b 2.7810°
L 3 1347725
a -5.9985 = yp+ aX + bX? 0.9465
b 0.1559

USGR, maximum specific growth rate (L)
X, temperature (C).
LT, lag time (\).
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Fig. 2. Predicted secondary model to LT and SGR curve obtained
from primary models.
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