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Precision Food Processing : Establishment of Mathematical Models for Microbiological and
Physicochemical Food Properties for Food Safety, Food Defense, and Food Quality
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The application of the traditional yet effective and affordable thermal pasteurization process to
thermosensitive raw materials such as fruit juices results in quality deterioration of the finished product.
Therefore, the establishment of a thermal process schedule with the recommended lethality against
disease—causing microorganisms, without the undesirable quality changes is necessary to comply with
consumer demand for safety and quality. One significant limitation of thermal processing is the dependence of
its efficacy on variations in the characteristics of raw materials, processes, and microorganisms. Therefore, a
specific food commodity should have a unique process schedule, otherwise underprocessing might
compromise food safety, while overprocessing might result in an unacceptable commodity. ‘Precision Food
Processing’ involves the establishment of process schedules, taking into consideration the specific food-,
process, and target organism characteristics. In this set of studies, a specific target microorganism was first
determined, after which a predictive model for its thermal inactivation rates was established. The
model—-predicted inactivation rates together with food— and process—related variables were then used to
establish a new set of predictive models that estimate deterioration in the Vitamin C, color, and consumer
acceptability scores of heat—treated juices. These food safety and food quality models can be used
simultaneously to estimate the efficacy of a thermal process schedule against the target organism, and the
effect of the process schedule on the overall quality of the finished product.
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