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ABSTRACT

White and red meats are suspectible to spoilage and quality degradation because of microbial spoilage,
lipid oxidation, and other degrading factors. Modified atmosphere packaging (MAP) can increase the shelf
life of white and red meats by replacing the air inside the package with a gas or gas mixture suitable for the
product. The gas mixtures typically include nitrogen, carbon dioxide, and oxygen, depending on the meat
type. However, MAP with high levels of oxygen causes lipid oxidation and the growth of aerobic
microorganisms, which can lead to undesired changes in the meat. MAP with low oxygen levels, on the
other hand, alters the meat color and activity of anaerobic microorganisms. Even though MAP with carbon
dioxide prevents the growth of microorganisms, the possibility of bacterial growth, specifically
spore-producing types, still exists in long-term storage. Therefore, combining MAP with other technologies
like oxygen scavengers, carbon dioxide emitters, antimicrobial compounds, edible coatings with
antimicrobial properties, or novel technologies such as irradiation, pulsed electric field, high hydrostatic
pressure, cold plasma, and ultrasound can enhance its effectiveness. Intelligent systems can also be used to
ensure the safety and quality of food products in MAP.
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? 0, absorbers or scavengers

* CO, emitters

*Irradiation

® Pulsed electric field (PEF)

® High hydrostatic pressure (HPP)
7 Cold plasma (CP)

# Ultrasound

° Intelligent packaging systems
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! Trimethylamine nitrogen (TMA-N)
* Total volatile basic nitrogen (TVB-N)
® Listeria innocua
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*Total viable count (TVC)
* Sodium dodecyl sulfate— polyacrylamide gel-electrophoresis
(SDS-PAGE)
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! Pacific white shrimp (Litopenaeus vannamei)
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! Thiobarbituric acid-reactive substances (TBARS)
? peroxide value (PV)
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? Short-wave ultraviolet (UV-C) radiation
® Putrescine
* Cadaverine
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? Leuconostoc carnosum
* Salmonella enteritidis
* Dark, firm and dry (DFD)
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