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Abstract

Background and Objectives: Recent advances in nanotechnology, particularly the ability to
nanoparticles in various shapes and sizes, along with the use of natural bacterial products like
biosurfactants, have led to the development of a broad range of antimicrobial agents. This study
aimed to investigate the anti-biofilm activity of zinc oxide nanoparticles and the biosurfactant
produced by Lactobacillus plantarum against pathogenic bacteria.

Materials and methods: This study was conducted on 4 pathogenic bacteria (10 strains of each
bacterium) of Escherichia coli, Acinetobacter baumannii, Pseudomonas aeruginosa, and
Staphylococcus aureus. Biosurfactant was extracted from Lactobacillus plantarum bacteria. The
minimum inhibitory concentration of the biosurfactant Lactobacillus plantarum and zinc oxide
nanoparticles was determined to measure the antimicrobial potential by serial dilution method.
Anti-biofilm potential of bacteria was measured using the microtiter plate method.

Results: For S. aureus, no significant difference in biofilm formation was observed between zinc
oxide nanoparticles and the biosurfactant. Both exhibited statistically similar anti-biofilm properties.
However, significant differences were observed in the inhibition of biofilm formation for E. coli,
P. aeruginosa, and A. baumannii. While zinc oxide nanoparticles had limited capability to prevent
biofilm formation, the biosurfactant from Lactobacillus plantarum exhibited a remarkable
anti-biofilm effect, with statistically significant differences in anti-biofilm properties.

Conclusion: The findings indicated that zinc oxide nanoparticles are less effective than the
biosurfactant from Lactobacillus plantarum in inhibiting biofilm formation in E. coli, P. aeruginosa,
and A. baumannii. These results highlight the potential of these materials in modulating bacterial
biofilm formation and cellular activities.

Key words. anti-biofilm activity, zinc oxide nanoparticles, Lactobacillus plantarum biosurfactant,
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