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Antimicrobial Peptide Cocktail Formulation as Non-antibiotic Mitigants to Control Bacterial Contamination in Cultured Meat Production 
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Abstract
Cultured meat production poses unique food safety challenges due to nutrient-rich culture media, prolonged culture periods, and the absence of terminal sterilization [1, 2]. Conventional antibiotics raise concerns regarding antimicrobial resistance, regulatory compliance, and consumer acceptance [1], necessitating alternative mitigation strategies. This study evaluates the potential of random antimicrobial peptides (RMPs) and naturally occurring Generally Recognised as Safe (GRAS) antibacterial agents cocktail formulations as non-antibiotic interventions to mitigate bacterial contamination in cultured meat systems. Our results showed that the RPMs exhibited stronger antibacterial activity against Escherichia coli O157:H7 (E. coli) and methicillin-resistant Staphylococcus aureus (MRSA), when compared with weak acids like lactic acid and acetic acid, and amino acids like glycine and lysine, without a significant impact on mouse myoblasts and mesenchymal stem cells. The synergistic multi-component formulation (LK20, glycine, and lactic acid) demonstrated broad-spectrum antimicrobial activity at low concentrations, inhibiting 6 log CFU/mL of E. coli and MRSA in cell culture medium without any cytotoxicity on cell viability or proliferation. These findings support the potential of RPM-based cocktails as practical, antibiotic-free mitigants to enhance biosafety in cultured meat production. The integration of such strategies may contribute to regulatory alignment and improved consumer confidence in next-generation protein systems.
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