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ALTERNATE USE OF ARECA (Areca catechu L.) -
ITS MOSQUITOCIDAL ACTIVITY
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Introduction

Mosquitoes are mostly vector insects
responsible for the transmission of several
dreaded diseases such as malaria, filaria, dengue,
yellow fever, chikungunya, zika, Japanese
encephalitis etc. to man. The species such as
Anopheles gambiae and A. stephensi are the vectors
of malaria (Obomanu et al., 2006; Vinayagam
et al., 2008); Aedes aegypti is the vector of
dengue, chikungunya etc. (Jawale, 2014); Culex
quinquefasciatus is the vector of filaria (Kovendan
et al., 2012) and C. tritaeniorhynchus is the vector
of Japanese encephalitis (Elumalai ef al., 2012).
For the successful management of these diseases,
control of vector mosquitoes is very important.

Mosquitoes breed in standing or stagnant
waters. Eliminating their larval stages in such
confined habitats is one of the methods for their
control. The extensive and indiscriminate uses
of chemical insecticides to control the larvae in
such habitats are not only hazardous to humans
as well as non target animals but also becoming
increasingly difficult due to the development of
resistance in mosquito larvae. With the growing
awareness of environmental pollution and
toxicity to humans, his livestock and wild life
caused by indiscriminate use of such chemical
insecticides there is a persistent demand to find
out some environmentally safe, less hazardous
and at the same time equally effective natural or
botanical bio pesticides for the control of these
vectors.

Plants contain many important biologically
active compounds such as tannins, saponins,
terpenoids, steroids, alkaloids, flavonoids etc.,
which naturally give them certain amount of
protection against several pests and diseases.
Such compounds were also reported to exhibit
potential larvicidal properties (Deore and

Khadabadi, 2009; Ghosh et al., 2012; Jawale, 2014).
Areca palm is very rich in such phytochemicals,
especially polyphenols which alone accounts
up to 43.85% in the tender stages of its nuts
(Mathew et al., 1964).

Accordingly, several studies have been
conducted on the mosquitocidal activity of
different parts of this palm. Such works were
collected by searching old journals, books and by
using the internet and reported in this review.

Mosquitocidal activity of areca nut:

Poolpraset et al., (2015) extracted the essential
oil from the nuts of areca palm by steam distillation
and studied its larvicidal activity against the 3
and 4™ instars of Culex quinquefasciatus larvae and
found that its oil at 1000 ppm concentration killed
23.3% of such larvae at 24h exposure period.

The extract of areca nut also showed
larvicidal activity against Anopheles and Aedes
spp as well. Madang et al., (2018) studied the
larvicidal activity of the ethanolic extract of the
nuts of areca palm and reported its LC,, and LC,;
values against Anopheles vagus after exposing
its 3" instar larvae for 24h as 2385.30 ppm and
4496.71 ppm, respectively.

Bharathithasan et al., (2021) studied the
larvicidal action of the nuts of areca palm
against two species of Aedes, viz., A. aegypti and
A. albopictus using its methanolic extract. The
authors reported the LC, and LC,, values of such
extract against A. aegypti as 621 mg/L and 2264
mg/L, respectively and against A. albopictus as
636 mg/L and 2268 mg/L, respectively. Further,
the extract did not show any toxic effect against
non-target organism such as guppy fish (Poecilia
reticulata).
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Repellent and mosquitocidal activity of areca
leaf:

The repellent activity of areca leaf is known
in village side since very long time. The villagers
in India used to burn dry areca leaves in the
evening hours and produce smokes to ward off
mosquitoes. It was reported that such smoke has
a repellent effect on these vectors. Vernede et al.,
(1994) studied the efficacy of such smoke against
Anopheles karwari and reported 84.0 % repellency.

The extract of areca leaf showed good
larvicidal effect as well. It was reported that
areca leaf extract was found even better than
its nut extract in killing mosquito larvae.
Vinayagam . (2008) studied the larvicidal effect
of the methanolic extract of areca leaf on the
3 instar larvae of the major malaria vector,
Anopheles stephensi and reported that there was
100 % mortality in the vector larvae within 24h of
treatment with 3.0 % concentration of areca leaf
methanol extract and within 72h in the treatment
with 1.0 % concentration of such extract.

The superiority of areca leaf extract to its nut
extract as larvicidal was further proved in another
study (Tennyson et al., 2012). The authors tested
the larvicidal activity of the methanolic extract of
arecaleaf against the 3™ instar larvae of the dengue
vector, Aedes aegypti at concentrations of 62.5,
125, 250, 500 and 1000 ppm and reported the LC,,
values as 124.28 and 95.75 ppm respectively after
24 and 48 hours of treatment. The corresponding
LC,, values were respectively 271.73 and 221.19
ppm after 24 and 48 hours.

Discussion:

While partially burning areca dry leaf lots of
smoke is being generated from it. Though the
smoke has a good repellent effect on mosquitoes
as reported by Vernede et al.,, (1994), the effect
may be temporary and continuous inhalation of
smoke may pose several health problems. Instead,
use of areca leaf extract to kill mosquito larvae at
their breeding sites will be advantageous.

From the research works cited in this paper it
is clear that areca leaf has a great potential, even
better than the nut, in terms of mosquitocidal
activity. The LC, value of areca leaf methanolic

extract againstthelarvae of A. aegyptiwasreported
to be 124.28 ppm after 24 h of exposure (Tennyson
et al., 2012) and that of areca nut extract 621.00
ppm during the same period (Bharathithasan
et al., 2021). The methanolic extract of areca leaf
killed all the exposed larvae of Anopheles stephensi
within 24h at 3.0 % concentration and within
72h at 1.0 % concentration (Vinayagam et al.,
2008). Use of such readily available natural plant
products for the control of pests and diseases
is the need of the hour as they are mostly eco-
friendly.

Areca palm has a compact crown encircled
with 7-12 leaves on different stages of maturity.
The leaf is quite big (about 1.65 m in length) with
numerous leaflets (30 - 60 cm length and 5.8 - 7.0
cm breadth) on both sides of the rachis (Ananda
2004). On an average 6.3 leaves are shed from
each areca palm every year. This accounts to
about 5.0 to 8.5 tonnes of areca leaves from each
hectare of areca plantation (Bhat et al., 2016). As
the 2020-21 figures show, the total area under
arecanut in India is around 8.0 lakh hectares.
This shows that there is ample scope for utilising
areca leaves, which are available in plenty in
our country, for developing huge quantity of
commercial bio pesticide against mosquitoes.

Conclusion:

In arecaleaf, theleaf sheath is extensively used
for making several value added products such as
disposable plates, cups, packing materials, etc.
But, there is no effective value added product
developed so far from its leaf portion. As these
leaves show potential larvicidal activity against
mosquitoes, the Pharmaceutical Industry may
utilise this knowledge fully and develop an
effective bio pesticide using this raw material
whichis abundantly available in India and several
other Asian and southeast Asian countries.
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