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Abstract:   
Modeling microbial inactivation has a great influence on the optimization, control, 
and design of food processes. Current models use simple approaches that do not 
capture the realistic behavior of microbial inactivation. This oversimplification 
brings several problems such as either excessive or insufficient processing of 
foods. The objective of this dissertation was to develop a flexible modeling 
approach capable of incorporating process variables into the calculation of 
microbial inactivation in nonisothermal and non-thermal food processes. Modeling 
approaches were developed for Microwave heating, and for emerging non-thermal 
processes such as Cold Plasma and Pulsed Electric Fields (PEF). By developing 
the models, the result was a non-linear ordinary differential equation describing the 
inactivation kinetics of targeted microorganisms reached in the different processes. 
The hypothesis was that the momentary inactivation rate depends on the 
instantaneous processing conditions. Thus, the complete inactivation between 
initial and final conditions is estimated by integrating that momentary rate over time 
and by considering the time dependent variation of the inactivation agent (e.g. 
temperature, reactive ions or electrical fields in the microwave, cold plasma and 
PEF, respectively). The differential equation was solved numerically using the 
Runge-Kutta method (ode45 in MATLAB ®) whereas the lsqcurvefit function was 
used to estimate the kinetic parameters. The modeling approach prediction 
capability was experimentally validated using other samples and treatment 
conditions, and also with data published in the literature. 
 

Application:   
This research has a key impact on the food industry as it is expected to assist the 
development and validation process to achieve the level of microbial reduction 
required by the U.S. FDA regulation. 
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