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ABSTRACT

Five medicinal plants; Citrus hystrix (leech lime), Citrus reticulata (mandarin
orange), Zingiber zerumbet (pinecone ginger), Kaempferia galanga (spiked ginger), and
Syzygium aromaticum (clove) were selected for investigating the larvicidal efficacy of
extracted essential oils against laboratory-reared Aedes aegypti mosquito, both
pyrethroid-susceptible and -resistant strains. Extraction by steam distillation provided
yields of volatile oils that ranged from 0.30-3.36% (v/w) according to dry weight. The
highest oil content was found in C. hystrix (3.36%), followed by S. aromaticum
(1.50%), C. reticulata (1.40%), K. galanga (0.76%), and Z. zerumbet (0.30%). The
chemical compositions of selected essential oils were analyzed by gas chromatography
coupled to mass spectrometry (GC/MS). The principal constituents found in essential
oil isolated from the dried fruit peel of C. hystrix were [-pinene (22.54%) and d-
limonene (22.03%), followed by terpinene-4-ol (17.37%), together with trace amounts
of o-terpineol (6.29%) and sabinene (5.49%). Compounds in C. reticulata peel oil

comprised mostly d-limonene (62.39%), followed by j~terpinene (14.06%), with minor
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contents of 1-methyl-2-(1-methylethyl) (6.46%), a-humulene (5.22%), and methyl-n-
methyl anthranilate (3.25%). The oils obtained from Z. zerumbet rhizome had o-
humulene (31.93%) and zerumbone (31.67%) as major components, while o-menth-8-
ene (8.46%), santolina triene (5.38%), S-caryophyllene (3.36%), and camphor (3.05%)
were seen as minor constituents. The most abundant compounds in the essential oil
from K. galanga rhizome were 2-propeonic acid (35.54%), pentadecane (26.08%), and
ethyl-p-methoxycinnamate (25.96%), followed by minor quantities of 3-carene (2.47%)
and eucalyptol (2.12%). The main component of S. aromaticum bud oil was eugenol
(77.37%), with minor amounts of frans-caryophyllene (13.66%) and eugenol acetate
(4.60%).

For a larvicidal bioassay, all five essential oils exerted promising efficacy in a
dose dependent manner on both the pyrethroid susceptible and resistant strains of Ae.
aegypti after 24 h exposure. Performance of the essential oils against both strains of Ae.
aegypti was relatively similar. The highest potential was established from C. reticulata,
followed by C. hystrix, Z. zerumbet, K. galanga, and S. aromaticum, with an LCsy of
15.42, 30.07, 48.88, 53.64, and 124.69 ppm, respectively, in the pyrethroid susceptible
strain, and 19.38, 34.78, 53.08, 59.03, and 143.89 ppm, respectively, in the pyrethroid
resistant strain. Apparently, the susceptibility to essential oils between the two strains of
Ae. aegypti was slightly different, but statistically significant. All essential oils proved
to be slightly more toxic against the pyrethroid susceptible strain than the resistant one,
at LCsp, LCos, and LCyy levels. These results suggest that volatile oils from the five
selected medicinal herbs, particularly C. reticulata, could be promising as an alternative
source for producing and developing larvicidal substances used in controlling and

eradicating mosquito vectors, especially Ae. aegypti at breeding places.
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