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ABSTRACT

In this research, biodegradable poly(lactic acid) (PLA) was used to encapsulate 5 traditional Thai herb essential oils
including lemon grass (Cymbopogon winterianus), bergamot (Citrus hystrix), turmeric (Curcuma longa), galangal (Alipinia galangal L.) and
basil (Ocimum americanum) to be used as a coating for textiles. Essential oils encapsulated PLA microcapsules was prepared via the
emulsification-solvent evaporation method using Poly(vinyl alcohol-co-vinyl acetate) (P(VA-co-VAc) as an emulsifier and also a
binding agent between the PLA microcapsules and textiles. The particle size analysis of the essential oils encapsulated PLA
microcapsules showed that the obtained microcapsules were round with the same particle sizes for all 5 essential oils around 5.79+1.73
to 6.58+2.27 um slightly larger than the size of the empty PLA microcapsules without essential oils, 5.02+1.25 um. Determination
of the percentages of encapsulation of all 5 essential oils within PLA microcapsules to be in of 30-40%, where PLA microcapsule
can encapsulate bergamot essential oil the best, followed by lemon grass, turmeric, basil and galangal, respectively. When testing the
mosquito (Aedes aegypti) repellent efficacy using an Excito-Repellency test kit versus commercial repellent, N, N-diethyl-m-
toluamide (DEET), it was found that in the first 20 min the efficacy of PLA microcapsules encapsulating essential oils were lower
than DEET and all essential oils. However, the mosquito repellent efficiency of PLA microcapsules tended to increase gradually until

it was close to or higher than DEET and all essential oils after 60 minutes. In contrast, all 5 species of essential oils showed similar
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repellent efficiency to DEET in the early stages but tended to decrease sharply after 20 min. While the DEET’s mosquito repellent

efficiency was slightly reduced. It can be concluded that PLA microcapsule can regulate the release of all 5 essential oils, thus

prolonging the efficiency of repelling mosquitoes of all essential oils for longer.
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