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Introduction

Natural antimicrobials (NAM) have been widely used as polymer additive for food contact applications and could potentially be used for the development of antimicrobial active
packaging (AAP) materials. However, higher concentrations of individual NAM are needed to inactivate bacteria, and this can affect the organoleptic characteristics of the food
product. Enhanced antimicrobial activity (AA) can be achieved through the combination approach of different NAM and used as active agents in food packaging applications
(Pandey et al., 2021). The application of the enhanced combined antimicrobials for the development of AAP materials offers huge potential to enhance the antimicrobial properties
of food packaging materials due to their ability to control microbial spoilage and increase the shelf-life of the packaged food product therefore reducing food waste. The objective of
this study was to determine the antimicrobial activity of selected NAM and apply the combination approach to develop NAM with enhanced AA for Antimicrobial Packaging
Applications.

Material & Methods
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Results and Discussion

*** The best NAM with highest AA against all assessed pure bacteria strains Table 2. FIC of combined NAM against selected pure bacteria strains and salmon microflora
and fish microflora were CS, TEO and SUL with MIC of 0.125 mg/ml, 0.313 using checkerboard assay*
mg/mL and 3.75 mg/mL respectively. For ART, MIC ranged from 25 mg/mL
(S. aureus) to 50 mg/mL (P. fluorescens, E. coli and salmon microflora) . M m o
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with FIC Index <0.5 (CS+ART) (Figure 1) and (TEO+ART) (Figure 2) with a Salmon microflora 0.160 12.50 0.300 0.200 0.50 synergy
(2 log reduction) compared to control, respectively. Furthermore, the results T
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*All values are means of anaIyS|s of trlpllcates samples microflora ( ) as Compared to control E. coli (—),P salmon microflora () as Compared to control S. aureus

X fluorescens &),and salmon microflora (—) respectively. ), E. coli (), P. fluorescens (— and salmon microflora
Conclusions (- respectively.
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