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Effect of polyoxyethylene (20) sorbitan monolaurate on antibacterial of clove oil emulsion
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ABSTRACT

This work aims to investigate the effect of polyoxyethylene (20) sorbitan monolaurate (Tween
20) on antimicrobial of clove oil-in-water emulsion. The determination of such antimicrobial activity
against five bacteria, namely Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa, Salmonella
Typhimurium and Staphylococcus aureus was done by using agar diffuision assay. Emulsions were
prepared to obtain different concentration of Tween 20 in 20, 40 and 60% by weight at constant clove
oil concentration of 20% by weight. Homogenization and ultrasonication were used to disperse oil
droplets. Increasing Tween 20 concentration increased viscosity but decreased size of oil droplets. As
a result, stability of emulsion increased while antibacterial activity against these five bacteria decreased
as Tween 20 concentration increased. From calculation, moles of Tween 20 per oil droplet decreased
as Tween 20 concentration increased resulting in decreasing hydrophilic group of oil droplet surface.
With decreasing hydrophilic group of oil droplet surface and increasing viscosity, chance for oll
droplets to contact bacterial cell surface, which has negative charges, decreased. Therefore,
antibacterial activity decreased.
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Table 1 Effect of Tween 20 concentrations on antimicrobial efficiency (Llg/mL) of tested

microorganisms.

Percentage by weight

Concentration (Jlg/mL)

Clove oil Tween 20 B. subtilis E. coli S S. aureus P
Typhimurium aeruginosa
- 100 NC’ NC’ NC* NC’ NC’
100 - 7.8125 15.625 15.625 31.25 7.8125
20 20 7.8125 7.8125 7.8125 15.625 15.625
20 40 15.625 15.625 7.8125 62.5 15.625
20 60 15.625 15.625 15.625 125 62.5

no clear zone




Table 2 Effect of Tween 20 concentrations on particle, size distribution of clove oil emulsion droplets (oil in water).

Percentage by weight

Particle size distribution of oil droplets
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