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Abstract
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The demand for packaged foods has steadily increased due to their convenience, less
cooking time, shelf stability and light weight. Nevertheless, most packaged material is inappropriate
for ohmic heating since the packaging is generally an electrical insulator that blocks the passage of
the current; and metal foil is a good electrical conductor accounting for excessive current and the
risk of equipment damage. This study aimed to develop an ohmic heating system via an electrically
conductive package to produce safe foods and avoid post-process contamination. Conductive
polymer film integrated with polypropylene film was introduced as the package. This approach
involves the passage of an electrical current through the electrically conductive package containing
food surrounded with conductive medium; therefore, the food is pasteurized as a whole pack. The
experiment was conducted for three different conditions: under-target (1D), target (5D) and over-
target (7D) lethal process. A mathematical model was developed to simulate the temperature
distribution of within ohmic chamber and the package. A 3-D thermal-electric model showed
heating uniformity inside the food package while the hot zone appeared in the orange juice
adjacent to the conductive film. To prove the accuracy of the model, thermal and electrical
validation was conducted by comparing the experimental findings against simulated temperatures
and current drawn. The results showed a good agreement between the actual and the predicted

results. The system was further microbiologically validated through inoculated pack study using
Escherichia coli O157:H7. There was a negative growth of the microorganisms at the target (90°C)
and over target process temperature (92°C) and a positive growth at the under target process

temperature (79°C) for the heating time of 11s. Consequently, the application of the developed

ohmic heating system and conductive package could provide high potential to produce safe food.
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