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Abstract
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This research aims to investigate the combination efficiency of Nisin with Cinnamaldehyde
and Carvacrol, plant-derived antimicrobials on vegetative and spore forms of food-borne pathogenic
bacteria. Firstly, the Minimum Inhibitory Concentrations of the antimicrobials when used singly as
well as in combination were determined. The results showed that applying in combination reduced
the concentrations from 2-64 folds. The combined antimicrobial dynamic was in a good relation
with that of Cinnamaldehyde. Bacterial intracellular cell damages occurred during treating with the
antimicrobials were cytoplasmic membrane leakage, intracellular ATP depletion and change in total
protein profile evaluated by SDS-PAGE. In complex food system, the concentration of ingredients
directly affected the efficiency of the antimicrobials. Increasing protein increased Cinnamaldehyde’s
ability while decreased that of Nisin. Starch and oil decreased both antimicrobials’ ability. Reducing
pH value increased both antimicrobials’ ability. The combination effect was also showed even in
the Sandwich spread used as a representative of real food system. Nisin and Cinnamaldehyde
showed the ability to inhibit the outgrowth and germination of Bacillus cereus spores. Combining
these antimicrobials could reduce the minimum concentrations to 40 and 8 fold, respectively for
anti-outgrowth and to 16 and 32 fold, respectively for anti-germination. The mechanisms were
proved to be the abilities to inhibit the DPA release and DAPI staining properties of the spores.
These results successfully suggested the synergistic effects of Nisin and plant-derived
antimicrobials that could reduce the amount of each antimicrobial leading to safe the production

cost as well as solve the problem on antimicrobial resistance of the pathogenic bacteria.
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