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Abstract: Salmonella is one of the most prevalent food-borne bacterial pathogens worldwide, causing
human gastroenteritis. Using broad-host range lytic bacteriophages (phages) as biocontrol agents has
recently emerged as a novel approach to enhance food safety. In this study, a multi-receptor broad host
range Salmonella phage cocktail was formulated. The cocktail targets four receptors: O-antigen, BtuB,
OmpC, and rough Salmonella strains. The host range, morphotype, receptor, infection kinetics, genome
sequence, temperature and pH stability of all phages comprising the cocktail were characterized. The free
phage cocktail treatment significantly reduced the counts of Salmonella on chicken skin at different
temperatures. Furthermore, electrospinning was implemented to develop a phage-based bioactive
packaging material for raw poultry. This technique generated electrospun poly(ethylene oxide) (PEO)
nonwoven loaded with high concentrations of the phage cocktail. A biocontrol experiment using raw
chicken meat demonstrated the antimicrobial properties of the phage-loaded nonwoven against S.
Enteritidis. Lastly, a S. Enteritidis strain resistant to all phages in the cocktail was isolated and
characterized using genomics, transcriptomics, proteomics, and phenomics. The impact at the genome,
transcriptome, proteome, phenome, and resistome level is described in this study. This research
demonstrates the potential of using phage cocktails to mitigate the risk of Salmonella contamination in
poultry products. Additionally, it explores the application of encapsulated phages as adjunct components
in packaging materials for raw poultry to inhibit Salmonella growth. Finally, it demonstrates the capacity
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of using multi-omics techniques to describe, predict, and assess the impact of phage resistance
development.
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