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ABSTRACT

Chemical composition of hexane-extracted Apium graveolens (AHE) was
investigated by using a qualitative GC/MS analysis. The results revealed that its major
constituents were 3-n-butyl-tetrahydrophthalide (92.48%), followed by 5.10% p-
selinene and 0.68% y-selinene. Evaluation of skin irritation in 30 human volunteers
revealed that the highest dosage of 25% ethanolic AHE solution exhibited no irritant.
AHE-based products, including ethanolic AHE solutions and formulated preparations
such as AHE solutions (81-522) and gels (G1-G10), were determined for repellency
against female Aedes aegypti mosquitoes and compared to the standard chemical,
DEET (N,N—diethyl-3-methylbenzamide), and commercial repellents, Ethanolic

solutions of AHE and DEET showed varying degrees of repellency depending upon
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both the concentrations of the active ingredients (AHE or DEET) and the addition of
5% vanillin. Repellent activity afforded by AHE alone seemed to be slightly lower
than that of DEET, when compared on an equal concentration basis. With vanillin-.
added, however, AHEv provided improved protection (3-5 hours), which was
comparable to DEETv (4.5-5 hours). Furthermore, commercial repellents, except
formulations of DEET, showed a lower repellency than AHEv. Preparation of AHE-
based repellents by formulating 5-10% AHE and 3-5% vanillin with varying types
and amounts of solvents, additives and surfactants in both solution and gel form were
subsequently performed for improving efficiency. In repellent investigation of AHE
formulations, most formulated solutions appeared to have lower repellency (0-3.5
hours) than formulated gels (2-4.5 hours), and the most effective was the Gel 10
(G10) formula.

Field repellent investigations were performed twice; Field I and Field II, in the
same location of Chiang Mai province between the rainy and cold seasons of 2004
and 2005, In Field I investigations, the selected repellents, 25% AHEv, 25% DEETvy
and Soffell, afforded encouragingly good personal protection against a wide range of
mosquito species. While 25 % AHEv and 25% DEETv were effective in reducing
bites with 99.9% protection, the protective effect of Sofell appeared complete (100%
protection). In field 1I, which investigated repellency of G10 (AHE gel), 25% DEETv
and Insect block 28, the results were similar to those of Field I, but G10 showed
improved repellency comparable to that of Insect block 28. G10 and Insect block 28
exhibited similarly strong repellent actions by reducing bites with 100% protection,

whereas 25% DEETv was effective in reducing bites with 99,72% protection.
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G10 formula, which was considered to be the best AHE-developed
formulation, comprised 5% AHE, orange oil, eucalyptus oil, vanillin, Carb0p01®-
Ultrez 21, propylene glycol, preservative solution, deionized water, D-ethanol, 50%
neutral TE and PEG-RH 40. This formula provided not only remarkable repellency
under laboratory conditions, with a median protection time of 4.5 (4.5-5) hours, but
also powerful repellency against a wide range of mosquito populations in field
applications. Biological stability of the G10 formula was investigated after it had been
kept under two conditions; a heating and cooling cycle and varying temperature and
time storage. After storage under 3 and 6 cycles of heating and cooling, G10 samples
not only demonstrated a similarity in appearance and physical property to that of the
fresh preparation, but they also provided equal repellency with a median protection
time of 4.5 (4.5-5) hours. However, samples of G10 kept at conditions that varied in
temperature and time storage exhibited some changes in appearance and differing
degrees of repellency, with protection times that ranged between 2.5-3 hours.
According to its highly effective repellency, no irritant side effect and stability, the
G10 formula could qualify for registration as a commercial repellent that may be an
alternative to conventional synthetic chemicals, particularly in community vector

control applications.
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