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Abstract

Antibacterial activity of limonene nanoemulsion
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Limonene, the essential oil extracted from citrus fruits, shows an antibacterial effect
against Gram-positive and Gram-negative bacteria. However, the minimum inhibitory
concentration (MIC) value of limonene is commonly high because it's slightly soluble in
water. The aim of this special project was to formulate limonene nanoemulsion for improving
solubility. According to phase diagram, the optimal nanoemulsion consisted of 10% w/w
limonene and 35% w/w emulsifier (Cremophor EL:propylene glycol 2:1(. For stability,
limonene nanoemulsion was transparent and homogenous during 20 days of testing. The
average particle diameter was 22.56 nm. Antibacterial activity was assayed using broth
microdilution method. At a final concentration of 4000 ug/ml, limonene and limonene
nanoemulsion showed no antibacterial effect against Staphylococcus aureus ATCC 6538,
Methicillin-Resistance S. aureus (MRSA) DMST 20654, Escherichia coli ATCC 25922,
Salmonella typhimurium ATCC 13311 and Pseudomonas aeruginosa ATCC 27853.
Nevertheless, limonene and limonene nanoemulsion showed antibacterial activity
toward E. coli JE 6617 with the MIC value of 4000 pg/ml and 2000 pug/ml, respectively. The
microscopic cellular morphology of E. coli JE cultured in medium with limonene nanoemulsion
was highly filamentous, while those cultured in medium with and without limonene were less
filamentous and separately single, respectively. These morphological changes were also found
in E. coli ATCC cultures. In conclusion, our limonene nanoemulsion can improve antibacterial

activity against the tested E. coli strain and also promote inhibition of bacterial cell division.
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