Development of encapsulation of bioactive materials for the control of foodborne pathogens via oral delivery
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Contamination by food-borne pathogens causes food safety risks, food spoilage, costly recalls and losses in livestock production, with negative impacts on food exports. Overuse of antibiotics to control pathogens and subsequent development of antimicrobial resistance has led to growing consumer concerns. Most European countries have banned their use as growth promoters in food animal production. There is an urgent worldwide need for novel alternatives to antibiotics. Salmonella is one of the leading causes of bacterial foodborne disease outbreaks worldwide. The consumption of poultry and pork products is a main source of human salmonellosis1,2,3; hence it is essential to control food animal infection by Salmonella. Bacteriophages and essential oils have been proposed as potential candidates and have been investigated by our team in the past4,5. Both phages and essential oils have demonstrated potent antimicrobial activities in in vitro assay4. However, the antimicrobial activity tends to diminish in animal trials possibly due to interactions with feed and digestive compounds, gastric acidity, and early absorption in stomach and proximate intestine. Therefore protection and target delivery of these bioactives are crucial for use as novel antibiotic alternatives. This talk reports the results on the development of encapsulation and delivery techniques of bactriophages and essential oils for delivery to the action sites, i.e. the distant small intestine of the pig or chicken with minimal loss of antibacterial activity. This study uses natural polysaccharides and proteins as the primary encapsulation materials. Many polysaccharides are known to be good prebiotics, which selectively promote the growth of probiotics and, therefore, is a useful addition to the antimicrobial activity of bacteriophages or essential oils. The reduction of food-borne pathogens and the use of dietary antibiotics in animal production will increase consumer confidence in the safety and quality of meat products. In addition, swine and poultry producers will benefit through improvement of animal health and growth performance. 
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