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The food industry is focusing a great deal of research effort on developing cost effective technologies to 
offer safe and high quality added value products as a response to consumers' demands. In this context, 
mathematical models, in particular physics-based models, have emerged as important tools to food 
product and process design, optimization and control.

The applicability of mathematical models to design and improve real processes in the food industry 
largely relies on their capacity to represent and predict the behaviour of key variables representing the 
costs of the process, as well as product quality and safety. Some examples of such variables include 
temperature, water concentration, microbial lethality, nutrient degradation, among many others. Model 
predictive capabilities depend on the capacity to compute, from experimental data, model parameters, 
thermo-physical properties as well as kinetic constants of the quality/safety attributes of interest.

In this work we present a data-based protocol for model identification, intended to iteratively improve 
model predictive capabilities with the minimum experimental effort. Such procedure includes different 
steps such as structural and practical identifiability analysis, model calibration and model based optimal 
experimental design. It may be used to decide about model reformulations or reparameterizations so as to 
achieve parameter estimates with minimum uncertainty. The procedure is general in the sense that it can 
be applied to any type of food processing model. Efficient simulation techniques, such as the proper 
orthogonal decomposition, are also suggested to reduce the computational burden.

Thermal sterilization of packaged foods in batch retorts is chosen as a case study to illustrate and validate 
the procedure. In this regard, experimental data are obtained from a pilot plant. Parameters involved in the
study include valve coefficients, product thermal conductivity as well as specific heat and heat transfer 
coefficients. 


