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ABSTRACT

This research studied the repellent effects of essential oils derived from plants
in Thailand. The essential oils were extracted from 20 plant species, belonging to 12
families, and prepared as screening formulations, with additives and tested against
four mosquito species — Aedes aegypti, Ae. albopictus, Anopheles dirus, and Culex
quinquefasciatus under laboratory conditions employing human volunteers. The
essential oils showing high degrees of repellency were subsequently tested against
day- and night-biting mosquitoes, black flies and land leeches under field conditions.
The essential oils were also evaluated for oviposition repellent activity against Ae.
aegypti and Ae. albopictus under laboratory conditions. Some of the essential oils
were tested for repellency against three cockroach species: Periplaneta americana,
Blattella germanica, and Neostylopyga rhombifolia under laboratory conditions, and
subsequently evaluated against cockroaches in the field.

Essential oils from Psidium guajava, Curcuma longa, Piper nigrum, and
Boesenbergia rotunda showed repellency for 2 — 2.8 hours against Ae. aegypti. All 20
essential oils provided excellent repellencies against Ae. albopictus, An. dirus and Cx.
quinguefasciatus, for 4.5 -8, 7.1 — 8, and 5 — 8 hours, respectively.

In the field, the three plant-based repellents formulated from essential oils of P.
guajava, C. longa, and B. rotunda provided complete protection (100%) from night-
biting mosquitoes for 9 hours, and Ae. albopictus for 4 — 6 hours. These repellents also
exhibited complete protection against black flies (Simulium nigrogilvum and S.
chumpornense), and land leeches (Haemadipsa sp.2) for 9, and at least 8 hours,
respectively.

The essential oils obtained from C. longa, Schefflera leucantha, Zingiber
officinale, Vitex trifolia, Melaleuca cajuputi, Hedychium coronarium, P. guajava,
Manglietia garrettii and Houttuynia cordata exhibited high degrees of oviposition
repellency of 85 - 94.7% against gravid Ae. aegypti. In contrast, only two essential oils
from C. longa and M. garrettii provided satisfactory oviposition repellency of 74.9
and 76.1%, respectively, against gravid Ae. albopictus, whereas the rest of the
essential oils showed lower activity.

The essential oil derived from Citrus hystrix exhibited complete repellency
(100%) against P. americana and B. germanica, and also showed the highest
repellency (among all essential oils tested) of about 87.5% against N. rhombifolia
under laboratory conditions. C. hystrix essential oil also gave sufficient repellency
against cockroaches in the field with residual effects for a week after treatment.

In summary, the present study highlights the potential of essential oils as
repellents against mosquitoes, black flies, land leeches and cockroaches.
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