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Abstract
A total of 29 bacterial strains were isolated from seawater, sediment and shrimp samples. They were screened for antimicrobial potentiality against different pathogenic indicators. Out of the isolated bacteria only 24% exhibited antimicrobial activity. The most promising candidate was Bacillus subtilis AH314 with antimicrobial activity of 2.25, 3.36, 3.6, 2.7, 2.5, 2.56, 2.25 AU/ml against  Staphylococcus aureus, S.epidermidis, Pseudomonas aeruginosa, Aeromonas hydrophila, Escherichia coli, Salmonella typhimurium and Listeria monocytogenes respectively. Antimicrobial activity of B. subtilis AH314 was increased upon using starch and asparagine as carbon and nitrogen sources respectively. Optimization of fermentation conditions was studied using Plackett-Burman experimental design. Among the screened factors, sodium chloride had negative effect on the antibacterial activity, while the other tested factors showed varied effect against the tested pathogens. The optimal response region of the significant factors was predicted by applying Box Behnken statistical design. Results indicated that the optimal levels of the tested three factors were aeration (245 rpm), inoculum size (0.1 %) and sodium chloride (7.5 gL-1) and achieved (5.8-10.7) fold increase in the antibacterial activity. Effect of physical and chemical mutations on the antibacterial activity was studied. Physical mutation using ultra violet radiation increased the antibacterial activity against only S.aureus with 1.04 fold, while reverse effect was observed by using ethidium bromide as chemical mutagen. Immobilization using adsorption and entrapment techniques were applied. Adsorbed cells on sponge increased the antibacterial activity by 1.2, 1.12, 1.1, 1.04 fold against   L. monocytogenes, P.aeruginosa, A. hydrophila, E. coli respectively.
Keywords: Antimicrobial activity, Plackett- Burman design, Box Behnken design, Mutation, Immobilization.
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