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INTRODUCTION

The pH and water activity effects were then included in those models. This relation was also assumed to be
It is well known that temperature is the key factor controlling the microbial survival/inactivation. However, the polynomial:
interactive effects of further stressing environmental conditions influence microbial inactivation behaviour. Water G maxy; = Gy maxTipH2 pH* + kaaXTile pH + Gy maxTipHo 7
activity and pH are examples of environmental factors that greatly affect bacterial thermal resistance. A number of
mathematical models have been proposed for describing the effects of those factors on microbial kinetics. — 2

L e GLyi = GLyippz PH™ + GLyipyy PH+ GLyipg ®
However, the effect of possible interactions is not commonly assessed .

The tail (log(Nres/N0)) was assumed to be independent on temperature, but dependent on pH and water

MATHEMATICAL CONSIDERATIONS activity.

The variation of tail parameters on pH was also assumed to be secondary-order polynomial:
The model

The microbial inactivation model assumed was a Gompertz-inspired model: N,
P P |09[ ,;ESJ = Gailp pH? + GTailpy; PH *+ GTailpo ©

The variations of polynomial parameters on water activity were assumed to be first-order polynomials:
Gk MaXxTipHj — Gk maxTipHjaw W * Gk MaXxTipHjaw0 9
GLTiij = GLTiijawl Aw * GLTiijawO an
GTailyy; = GTailppjaws aw * GTailypjawo 12)

The log variations of k., and L on temperature, pH and water activity (aw) can be described by polynomials: PREDICTIVE ABILITY OF THE INACTIVATION MODEL

(expressed in terms of temperature, pH and water activity)
To predict the inactivation behaviour, a combined model including the main and combined effects of
environmental factors (merging egs.2, 3 and 4 into the Gompertz-inspired model) was used.
Assuming given parameters, simulated values of microbial load were calculated and are presented in Figure:
Inactivation model predictions (continuous black line) of experimental inactivation
data of Listeriainnocua (black dots)
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Regarding the tail parameter (log(Nres/N0)), the dependence on pH and water activity can also be described by

polynomials:
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MATERIALS AND METHODS
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2 Experimental data of Listeria innocua, obtained within the temperature range of 52.5 and 65.0 °C, pH of 4.5, 6.0

and 7.5, and water activity of 0.95 and 0.99, were used for model assessment (Miller et al., 2009).

,Secondary models, that express the relations of kinetic parameters on environmental conditions, were purely

empirical.
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2 Model parameters were estimated by non-linear regression analysis, using a flexible black box modelling o525 .5 w05

approach. CONCLUSIONS ‘ : :

3 The log variations of k,,, and L on temperature were assumed to be polynomials: The model predicts successfully the

inactivation kinetics (accurate predictions ime rin)

- 3 2
loglkmax) = G maxrz 1+ Gkmaxyy T° +Gkmaxyy T+ Gkmaxtg were observed).
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Iog(L) = GLT3 T3 + G|__|_2 T2 + G|__|_1 T+ GLTO (6) This is certainly a contribution to design
more efficient thermal inactivation
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processes with controlled influence of the CBQ,I*

; i - 3 Centro de Bioteenologia
stressing environmental factors. SR A < Qulmics Fina



https://core.ac.uk/display/70665009?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

