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Development of Antimicrobial Film Containing Natural Agents for Food Packaging

Panitee Tippayatum*

Abstract

The antibacterial activities of thymol, eugenol and nisin against Listeria monocytogenes, Bacillus cereus,
Staphylococcus aureus and Escherichia coli were investigated using agar well diffusion method. Thymol and eugenol
were effective against all the four bacteria tested, while nisin exhibited no antibacterial effect on gram-negative (E.
coli) bacteria. The minimum inhibitory concentrations (MICs) in vitro depending on bacteria strains were 3 - 4 mg/ml,
8 — 11 mg/ml, and 3 — 22 mg/ml for thymol, eugenol, and nisin, respectively.

Antimicrobial effect of ethylene vinyl acetate (EVA) films incorporated with thymol, eugenol, or nisin coated
on polyethylene (PE) films were investigated for their antibacterial activity against L. monocytogenes, B. cereus, S.
aureus and E. coli. The antimicrobial films with 33% vinyl acetate (VA) had more antimicrobial effect than those with
41% VA in all treatments. The antimicrobial films incorporated with 4% w/v thymol, eugenol, or nisin exhibited a
larger clear zone around the film samples (17.45 - 24.56 mm), while those with 2% w/v thymol, eugenol, or nisin
showed the antibacterial effect only underneath the film sample. The synergistic effect of thymol and eugenol was
observed in the antimicrobial films tested, showing larger inhibition zone (18.66 - 29.58 mm) as compared to those
with thymol or eugenol alone. No synergism in the antimicrobial films incorporated thymol or eugenol with nisin.

The properties of ethylene vinyl acetate (33% VA) films containing thymol, eugenol, and the combination of
both substances, coated on polyethylene films were determined. The antimicrobial films developed showed no
significant (p = 0.05) in tensile strength, elongation, percent transmittance and thermal properties, as compared to the
control films without antimicrobial substances. However, increases in water vapour and oxygen transmission rates

were observed in the antimicrobial films developed, as compared to the control films.
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