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ABSTRACT

Bacterial growth models are commonly used for tfegligtion of microbial safety and the shelf life pdrishable
foods. Growth is affected by several environmefatalors such as temperature, acidity level andcsaitentration. In this
study a mathematical model to predict microbiakgtoin milk was developed and analyzed. Five difdrsets of data of
microbial growth in dairy products were taken froombase and a model was prepared. And the reboligesl a good fit.
In addition, the model provides maximum growth rated the duration of the lag phase which may pewdeful

information about microbial growth. The fitting mess was conducted using the computer softwarendgi@.
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INTRODUCTION

The predictability of bacterial growth is of majoiterest due to the influence of bacteria on foatkty and
health. The evolution of microorganisms in fooddarcts can spoil the products or even cause patimgéects. Foods
are ecosystems composed of the environment andrgfamisms that live in it. In general, the growfhachomogeneous
microbial population can be described by a curvil Wiree phases if the death phase is excludeaj pHase (adaptation
period of microbial cells to their new environmefd)jlowed by an exponential growth phase (multigtion of cells
exponentially) and finally a stationary phase (h#éag to the maximum population density) (Isabelteak, 2006).
The need to ensure microbiological safety and tuafifoods has increased the use of predictivaohiology, which is a
powerful tool for predicting microorganism’s growthte under ambient conditions, and thereby detenmiits effective
life under different conditions of time, storagentgerature, pH, etc, during manufacture and didtiobu One of the most
frequently used mathematical models is that of Gentap which describes the microorganism responskerudifferent
combinations of factors. This model permits thanestion of parameters, such as lag phase durati®), specific
growth rate (1) and maximum p. Gompertz model joelly proposed by Gompertz (1825)] and its modifiersions
(Zwietering et al., 1990; Smith and Schaffner, 200dre widely used to describe the sigmoid growttves. The Baranyi
and Roberts model (1994), which was derived froenldigistic function, is also one of the widely usaddels, to describe
isothermal and non-isothermal growth curves of odcganisms today. There are also some other, tgcerdposed,
growth models (Van Impe et al., 2005; Poschet.e805). While, all the mentioned models whetimethieir original or
modified forms can be used, to fit isothermal gtowata, none of them can be considered as unigaeedver, “as many
sigmoid growth curves can be described by mathealatixpressions having only three adjustable paemethe fit of
above models (since, they have at least four aljlestparameters; depending on how you define ttms)eshould not

come as a surprise” (Corradini and Peleg, 2005¢. dim of this study was, to introduce a new emairaguation with
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clearly interpretable parameters to be used toritesisothermal microbial growth.
MATERIALS AND METHODS

Mathematical modeling was used on focusing heasfest and fluid dynamics but using the same mathieaia
modeling | will be focusing on microbial growth émod materials. For this data of 5 different miaigemisms were taken

from a database called Combase, using the Id codes.
e Zaika_98: Shigella flexneri
¢ Buchanan_91la: Listeria monocytogenes
e STU-BA: Bacillus cereus
¢ AFSCE: Pseudomonas
¢ FSA-CCFRA: Yersinia enterocolitica

Using the data from combase the fitting process meaformed using the computer software Origin @Be fitted

parameters were used to determine the maximum gnaie, 4., Of each microorganism.
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The calculations corrnpwrisedithe following steps:
* Experimental fit of the data from combase usingdb#ware Origin 6.0-curve-fitting.
» Fitted parameters are used to calculatg. 1
» Plotting the acceleration growth curve using thiedi parameters.
RESULTS AND DISCUSSIONS

Five microorganisms shows the determination caefficto be higher than 0.99. That indicates a ddod

micrabes NO NF m u

Listeria 271 6.96 5491 0.021
psedomonas 114 9.31 2.288 0.073
yersinia 3.769 8.86 3.549 0.012
. sheigella 2943 8.46 4.064 0.059
X bacillus 2311 1.4 393 0.028
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Fitted mathematical model describing microbial gitowaurves in food product, A sharp presence ofplaase for
some microorganisms were barely seen from the cud@vever Pseudomonas andShigella flexneri showed higher

Mmax Values and the results showed good agreement éettheory and experiment. In addition to other n®dzund in
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the literature, the model developed in this studiingates the biological parameters such as theplase duration,

exponential phase duration, and the maximum sjgegibwth rate. In the present study, it was progdbke use of a new

parameter related to the amount of time it tak@®pulation to increase to a given amount, which maseful to the

food industry.
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