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ABSTRACT

The steam distillation of five plant species including Carum carvi (caraway),
Apium graveolens (celery), Foeniculum vulgare (fennel), Zanthoxylum piperitum
(Chinese sichuan pepper) and Curcuma zedoaria (zedoary) provided a percentage
yield that ranged from 0.75-1.64 % (v/w). The Z. piperitum oil obtained the
maximum yield, whereas F. vulgare oil had the minimum. The larvicidal potential of
the 5 essential oils was investigated against 4" instar larvae of Aedes aegypti
mosquitoes. Percentage mortality was determined after 24 hours exposure. The
highest potential was established from Cu. zedoaria, followed by Z. piperitum, A.

graveolens, F. vulgare and Ca. carvi, with LCs values of 33.45, 39.98, 47.07, 49.28



and 54.18 ppm, respectively. Zedoary oil, the most effective larvicide, was
formulated and prepared as oil-impregnated sand granules. The larvicidal efficacy of
zedoary oil and zedoary oil-impregnated sand granules was investigated and
compared with Abate® sand (temephos). Application of zedoary oil at a dosage
yielding ten times that of LCgg offered complete larval mortality (100% mortality) for
a period of 3 days, and subsequently the larval mortality decreased to lower than 50%
after application for more than 5 days. Zedoary oil-impregnated sand granules
provided remarkably longer activity, with a larval mortality of 100% for a period of 9
days; and mortality below 50% of 15.2, 3.2 and 0.2% was obtained in week 3, 4 and 5
of application, respectively. Complete larval mortality resulted from applying Abate®
sand at a dose of 0.1 and 1 ppm persisted for a period of 6 days and 4 weeks,
respectively, and the larval mortality below 50% was reported on day 18 and week 11,
respectively. Testing Ae. aegypti against stored samples of zedoary oil-impregnated
sand granules demonstrated that the product stored at 4°C showed the longest
larvicidal activity, followed by those kept at ambient temperature and 45°C, yielding a
complete larval mortality for 9, 8 and 6 days, respectively. Most samples of zedoary
oil-impregnated sand granules stored at each temperature for 1 month showed slightly
higher efficacy than those kept for 2 months. The larvicidal efficacy of 4°C-stored
samples seemed to be similar to that of the fresh sample. Regarding these results, it
can be concluded that zedoary oil-impregnated sand granules could be a promising
alternative to essential oil in the development of new types of mosquito larvicide for

use in mosquito control programs.
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