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Antimicrobial Activities and Release Phenomena

in Packaging Materials Containing Nisin

An “active” packaging material containing an antimicrobial agent (e.g., antimicrobial peptide nisin) in its polymer matrix inhibits foodborne pathogens such as Listeria monocytogenes. We hypothesize that the understanding of the relationships between variables such as antimicrobial release phenomena, environmental factors, which influence release and susceptibility of L. monocytogenes to the released nisin is necessary for the development of an effective nisin-containing film.

Sensitivity of L. monocytogenes to nisin delivered through formulation, slow release and combined mode of delivery was studied. To determine nisin-tolerance of listeria recovered after the treatment with instant and time controlled addition of the bacteriocin, the nisin-tolerant cells were first grown overnight in the absence of the stress factor, and then exposed to various concentrations of nisin.   In order to understand mechanisms of  nisin's utilization in commercial preservation processes, excess amount of nisin present in the simulating system was evaluated for biological activity against freshly prepared listeria.

Based on our results, we conclude that antimicrobial effectiveness of nisin depends on the mode of delivery. Both instant and control-released nisin can inhibit L. monocytogenes. However, over the time of exposure, the cells develop tolerance to the antimicrobial. Our data indicate that the cells treated with instantly added ("formulated") nisin, develop resistance to higher concentration of nisin, compared to the cells treated with slowly added ("controlled release") nisin (same total amount). Further study suggests that nisin-tolerant cells recovered from instantly added nisin are likely to be mutants resistant to the bacteriocin. At the same time, nisin-tolerant cells recovered from slowly added nisin, developed temporary tolerance: these cells are becoming again nisin-sensitive after being grown in the absence of the bacteriocin. The results clearly indicate that combination of formulation and controlled release of nisin from active packaging material can deliver the most effective inhibition of undesired microorganisms and extend the shelf life of food products. 
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