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Abstract

This research focuses on the design and development of an electric field using
radio frequency (RF) for microbial inactivation in milk at low temperatures, particularly
in terms of physical and biological changes that influence milk's shelf life and quality.
The technology employed in this study integrates radio frequency treatment with
temperature control to investigate the effects of electric field intensities (300, 450, and
900 kV/m) and different temperatures (45, 50, and 55°C) on raw milk. The milk samples
were divided into a control group and experimental groups subjected to RF treatment,
followed by an analysis of their properties after incubation, focusing on physical
characteristics, coasgulation, and microbial changes on PDA culture media. The
experimental results indicate that higher electric field intensities significantly reduce
changes in raw milk and inhibit microbial growth, with 900 kV/m demonstrating the best
preservation effect compared to lower intensities (300 and 450 kV/m), which exhibited
increased coagulation and discoloration. The advantage of this technology is its ability
to extend the shelf life of raw milk without the use of chemical preservatives, making it
applicable to the dairy processing industry for improving product quality. Future research
recommendations include a comprehensive study on the effects of RF on the chemical
composition of milk, such as pH levels, protein structure, and microbial content, as well
as the development of an adaptive system that can automatically adjust treatment
parameters based on environmental conditions to enhance the accuracy and efficiency
of the RF treatment process at an industrial scale.





