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ABSTRACT

Ten plant species, Amomum xanthioides (cardamom), Anethum g?aveolens
(dill fruits), Apium graveolens (celery), Carum carvi (caraway), Curcuma zedoaria
(zedoary), Foeniculum vulgare (florence fennel), Kaempferia galanga (lesser
galangal}, Piper longum (long pepper), Zanthoxylum limonella (sichuan pepper), and
Z. piperitum (Chinese sichuan pepper) were screened for repellency against
laboratory-reared Aedes aegypti mosquito. Extraction by steam distillation revealed
that percentage yield ranged from 0.54 to 5.72% of volatile oils. The highest yield of
volatile oil was obtained from Z. limonella, whereas that of Cu. zedoaria was the
lowest. In the repellent test of individual oils, only three pure oils including Ax.
graveolens, K. galanga, and Z. piperitum exerted potential protection against Ae.
aegypti, with median complete-protection times of 0.5, 0.25, and 0.5 hours,
respectively. The other seven oils were ineffective as a mosquito repellent. However,
the protection time of some plant oils including Cu. zedoaria, K. galanga, Z.
limonella, and Z. piperitum were increased significantly by incorporating 10%
vanillin (P < 0.05). The highest potential was established from Z. piperitum oil + 10% |
vanillin (2.5 hours, range = 2-2.5 hours). Mixtures of pairs of the 3 most effective oils
(An. graveolens, K. galanga, and Z. piperitum), which were “established from
individual oil testing, possessed slight repellency that ranged from 0-0.5 hours. None
of the oil combinations repelled 4e. aegypti for longer than their constituent oil alone,
except for 75% K. galanga + 25% Z. piperitum. With vanillin added, however, each
oil mixture provided improved proteétion, which was approximately equal to oil on its
own. In biological stability evaluation, Ae. aegyp#i was then tested against fresh and
stored samples of the most effective repellent, Z. piperitum fruit oil, with and without

10% vanillin. It was demonstrated that repellent activity of Z. piperitum oil kept at

0 O
-20 C or 4 C was present for a period of at least 3 months. During this time the
median complete-protection times were 1-2.5 hours, which were similar to those of

fresh pure oil. Nevertheless, the biting protection times of pure Z. piperitum oil kept at

ambient temperature (24-37 0C) for various durations were different from those of the

fresh sample. While the biting protection time of Z. piperitum fruit oil was decreased




to 0.5 hour after storing at ambient temperature for 1 month, that stored for 2 and 3
months was slighﬂ} increased to 0.75 and 1 hour, respectively. The protection time of
the oil samples was also increased significantly by the addition of 10% vanillin 1n all
cases of fresh and store samples (P < 0.05). In the field repellent study, it is revealed
that Z. piperitum oil plus 5% vanillin provided better protection against a wide range
of natural mosquito populations than 25% DEET + 5% vanillin. While the product of
DEET was effective in reducing bites, with 99.7% protection, the protective effect of
Z. piperitum oil product appeared complete (100%). It had a protective effect against
Aedes  gardnerii, Anopheles barbirostris, Armigeres subalbatus, Culex
tritaeniorhynchus, Culex gelidus, Culex vishnui group, and Mansonia uniformis. The
better repellency against a wide range of field mosquitoes derived from Z. piperitum
oil products suggested an advantage of efficacy by providing a broad spectrum of
activity. In addition to a hot sensation, no adverse effects such as dermal skin
irritation, rash, dermatitis, or other allergic responses were observed on the skin of
volunteers who applied Z. piperitum fruit oil, either during 6 months of application or
in the following 3 months of follow-up. Therefore, Z. piperitum could have potential
for use in the development of combined repellents as a natural active ingredient,
synergist, or additive to conventional synthetic chemicals, particularly in situations

when DEET is ineffective and impractical.




