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OBJECTIVES
Modelling inactivation kinetics of Listeria monocytogenes Scott A in half cream.

Study of the parameters temperature dependence.

INTRODUCTION MATHEMATICAL MODELS

The bacterial spoilage of foods and the survival of pathogens are of major

(1)

importance to the food process industries, because it directly affects the consumer’s Arrhenius type equation

health and safety. The use of accurate mathematical models, that describe the

Square-root model
Kax = k.o exp| - o L1
VKmax = /¢ (T—d) max — Kpef €XP R

inactivation behavior of microorganisms, would be a considerable tool to predict T T
re
target pathogen’s survival within specific environmental conditions. It may also help — [ ————
re re
to determine the extent to which existing thermal processes could be modified, in Ea activation energy Trer = 333K

order to obtain major quality retention. Gompertz modified model

(3)

NO K e Williams-Landel-Ferry model
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Inactivation data of L. monocytogenes in half cream at 52, 56, 60, 64 and 68°C (Casadei et al. 1998) N -
Toin = 310 K
Two- step regression procedure ‘
Where: a,b co

Gompertz model was fitted to the experimental data—> kinetic parameters (k.. L)

N  population size (CF : :
Arrhenius type equation

N, inicial population size =3.1x10” C olume

Dependence of the parameters on temperature, using equations 1, 2, 3 and 4

N,es residual population size = 31.6 CFU/unit volume 1 1

One-step regression procedure ¢ processing time

T  temperatura (K)

a global regression procedure was performed, using data at all temperatures, combining the
Gompertz modified model and equations 1 and 4

lag time (s)

L
Kmax reaction rate (s)

RESULTS AND DISCUSSION

Gompertz

Two-step regression procedure

......... Parameter estimates Regression analysis
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\The criteria used to conclude about the best models were the quality of the residuals, the value
of Rzad,- and the SHW of the estimates at 95% One-step regression procedure Statistica ® 6.0
The square-root model describes better the dependence of k., on temperature
. : : Parameter estimates
The Arrhenius equation describes better the dependence of L on temperature — - Regression analysis
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