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Abstract
Food waste-derived fertilizers are nutrient rich and can support the growth of plant growth promoting bacteria (PGPB) in hydroponics. However, if not properly managed, they may promote pathogen proliferation. In this study, we investigated whether fertilizers made from naibai supermarket waste (NBJ) extracts require food safety intervention for hydroponic applications, and whether fermentation with PGPB with antimicrobial activity can improve its microbial safety. NBJ was found to require such intervention as it promoted Salmonella growth in bench scale hydroponic setups to levels significantly greater than control (5.3 ± 0.4 and 2.7 ± 0.8 log CFU/mL respectively on day 7, p < 0.05). Among the NBJ samples fermented by 3 different Bacillus PGPB, NBJ fermented by B. velezensis B1 successfully mitigated Salmonella proliferation (2/3 replicates below LOD at 1 log CFU/ml on day 7). Through comprehensive analysis, we found that B1 outperformed the other tested Bacillus PGPB as it showed both good survivability in hydroponic water (> 5 log CFU/mL) and produced metabolites that demonstrated anti-Salmonella activity in a bioautography assay. These findings suggest that the success of this strategy involves 2 factors, PGPR antimicrobial metabolite production, as well as PGPB survivability in the hydroponics environment.
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