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Abstract

Given the increasing need to preserve the quality and stability of perishable products, the use of
essential oils and their nanoemulsions has emerged as a novel strategy for enhancing microbial
stability in food systems. This study aimed to compare the antibacterial effects of garlic essential
oil and its nanoemulsion against foodborne pathogenic bacteria, and to evaluate the potential
application of garlic essential oil nanoemulsions in the food industry. Garlic essential oil was
extracted via steam distillation, and its chemical composition was identified using gas
chromatography. The nanoemulsion was formulated through a homogenization method.
Antibacterial activity was assessed using the microtiter plate method against five bacterial species:
Escherichia coli, Salmonella enterica, Pseudomonas aeruginosa, Staphylococcus aureus, and
Listeria monocytogenes. The main components of the essential oil were diallyl disulfide, dipropyl
trisulfide, dipropyl disulfide, and diallyl sulfide. The results revealed that the garlic essential oil
nanoemulsion exhibited significantly stronger antibacterial activity than the crude essential oil
across all tested concentrations. Salmonella enterica showed the highest sensitivity, with 99.89%
growth inhibition at 1.56 pg/ml. Both MIC and MBC values were notably lower for the
nanoformulation, and statistical analyses confirmed significant differences between concentrations
(p < 0.001). These findings highlight the high potential of garlic essential oil nanoemulsions as a
natural and effective preservative for application in the food industry.

Keywords: Garlic essential oil, nanoemulsion, antibacterial effects, food products.
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