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Exploring the effects of high pressure processing and freezing on the inactivation

of Salmonella and the physicochemical properties of meat products
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Abstract

Salmonella is a major foodborne pathogen, and in minimally processed raw meat products lacking
sterilization steps, the risk of primary and cross-contamination is elevated, leading to potential human
infection. Therefore, controlling Salmonella is critical for food safety. While conventional thermal
treatments are effective in inhibiting microbial activity, they often compromise food flavor and
nutritional quality. As a result, the food industry is increasingly turning to non-thermal technologies
as alternatives. Among them, High Pressure Processing (HPP) has shown strong potential in
inactivating pathogens in heat-sensitive, protein-rich meat and fish products, with relatively limited
impacts on sensory properties. Studies have demonstrated that the combination of HPP with lactic
acid and freezing can effectively reduce Salmonella levels in raw pet food. The synergistic effect
plateaus when the pressure exceeds 600 MPa and the lactic acid concentration surpasses 4.25 g/kg,
while maintaining desirable color quality (AE < 3). For frozen chicken breast, treatment at 500 MPa
for 1 minute reduced Sal/monella counts by at least 5 log CFU/g and suppressed indigenous microbiota.
Although HPP caused whitening of meat color and increased toughness after cooking, these changes
were considered acceptable in sensory evaluations. In frozen fish fillets, ultra-low temperature (ULT)
HPP enhanced Salmonella inactivation via ice phase transitions, with treatment at —32°C for 3
minutes being more effective than —50°C. This process increased fillet lightness but preserved overall
appearance and odor similar to untreated controls. In conclusion, HPP shows substantial potential for
improving microbial safety and extending the shelf life of animal protein-based foods. Nevertheless,
treatment parameters—including pressure level, holding time, and auxiliary factors—must be
carefully optimized for each product type to balance microbial inactivation with the preservation of

quality attributes.



54

Boziaris, . S., Parlapani, F. F., & Mireles DeWitt, C. A. (2021). High pressure processing at
ultra-low temperatures: Inactivation of foodborne bacterial pathogens and quality
changes in frozen fish fillets. Innovative Food Science & Emerging Technologies, 74,
102811.

Cap, M., Paredes, P. F., Fernandez, D., Mozgovoj, M., Vaudagna, S. R., & Rodriguez, A.
(2020). Effect of high hydrostatic pressure on Salmonella spp inactivation and meat-
quality of frozen chicken breast. LWT, 118, 108873.

Serra-Castelld, C., Possas, A., Jofré, A., Garriga, M., & Bover-Cid, S. (2023). High pressure
processing to control Salmonella in raw pet food without compromising the freshness

appearance: The impact of acidulation and frozen storage. Food Microbiology, 109,
104139.



