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ABSTRACT

Five medicinal plants; Piper sarmentosum (Wild betel), Foeniculum vulgare
(Fennel), Curcuma longa (Turmeric), Myristica fragrans (Nutmeg), and Zanthoxylum
piperitum (Japanese Prickly Ash) were selected for investigating the larvicidal
efficacy of extracted essential oils against laboratory-reared Anopheles cracens
mosquito. Extraction by steam distillation provided yields of volatile oils that ranged
from 0.31-3.41% (v/w) according to dry weight. The highest oil content was found in
M. fragrans (3.41%), followed by F. vulgare (0.57%), C. longa (0.56%), Z. piperitum
(0.34%) and P. sarmentosum (0.31%). The chemical compositions of these essential
oils were analyzed by gas chromatography coupled to mass spectrometry (GC/MS).
The main component in the oil derived from leaf and stem of P. sarmentosum was
croweacin (71.01%), followed by minor amounts of g-caryophyllene (7.38%), o-
copaene (3.77%), and elemicin (2.47%). Compounds in C. longa rhizome oil
comprised mostly ar-turmerone (30.19%), followed by tumerone (19.02%) and
curlone (13.30%), with minor quantities of a-curcumene (9.53%) and p-
sesquiphellandrene (8.55%). The oil of F. vulgare fruit was composed mainly of
anethole (63.00%), followed by 4-anisaldehyde (16.29%), with minor contents of
fenchone (8.90%), estragole (5.70%) and limonene (2.07%). The principal
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constituents found in essential oil isolated from the dried mace of M. fragrans were
safrole (46.60%), followed by p-terpinene (16.13%), sabinene (14.25%), and 1-
terpinen-4-ol (6.56%), together with trace amounts of methyleugenol (2.80%) and y-
terpinene (2.66%). The oils obtained from Z. piperitum fruit had 1,8-cineole (21.27%)
and a-limonene (12.03%) as major components, while limonene (8.50%), piperitone
(7.31%), brevifolin (6.15%), sabinene (6.13%), and pS-linalool (6.10%) were seen as
minor constituents.

For larvicidal bioassay, all five essential oils exerted promising efficacy in a
dose-dependent manner and different performance on An. cracens after 24 h
exposure. The highest larvicidal potential was established from P. sarmentosum,

followed by F. vulgare, C. longa, M. fragrans, and Z. piperitum, with LCs, values of

16.03, 32.77, 33.61, 40.00, and 63.17 ppm, respectively. Addition of P. sarmentosum,

the most effective, in the oil-combined formulations led to the enhancement of oil
toxicity against An. cracens in a dose-dependent manner. The binary mixtures
between P. sarmentosum oil and the others, including F. vulgare, C. longa, M.
fragrans, and Z. piperitum at the ratios of 25% : 75%, 50% : 50%, and 75% : 25%
demonstrated the improved larvicidal activity with LCsy values ranging from 28.60 —
18.32, 27.10 — 16.81, 35.72 — 18.18, and 41.40 — 17.99 ppm, respectively, and the co-
toxicity coefficient (CTC) were ranged from 90.8595 — 100.3105, 97.3354 -
109.7055, 81.5108 — 103.7110, and 87.9356 — 109.5410, respectively. Combinations
between P. sarmentosum and the other oils at the highest ratio (75% : 25%) were
found to be the most effective with CTC value greater than 100, indicating synergistic
activity. The results concerning the mixed formulations between different essential
oils generating synergistic reaction may prove helpful in developing more effective
mosquitocides, which may be an alternative to exist and provide a solution to combat

the ever-increasing problem of the world’s mosquito population.
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