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ABSTRACT

This research aimed to find out larvicidal activity of ethanolic extracts of the Citrus maxima peels; seeds
were assessed in order to larvicidal activity against the mosquito larvae under the laboratory condition.
Mosquito larvae were treated with different concentrations of the ethanolic extracts (10 mg/mL to 40 mg/
mL.  The larvae stages were more susceptible to the ethanolic extracts. Whereas, the extracts of C. maxima
peel gave the mortality rate of 93.3 % twelve hours after the treatment at 40 mg/mL while the mortality
rates were 40.0%, 60%, and 73.3 % at the lower concentration of 10 and 30 mg/mL respectively, 12h after
treatment. This botanical larvicide could be used in place of the synthetic because of it is cheap, environmental-
friendly, easily available biodegradable and safe.
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Introduction

There are many diseases which spread by feeding
mosquitoes to the blood, for example dengue hem-
orrhagic fever, Japanese encephalitis, dengue fever,
malaria, and filariasis.  These diseases growing in
prevalence, mostly in the subtropical in addition
tropical regions, and mosquitoes serve. For ex-
ample, vector for several subtropical and tropical
diseases cause negative effects to the human
(Gutierrez, 2014). Vector simply transmit only
pathogens and parasites; however, they cause aller-
gic reaction which comprises systemic sensitivity
and local skin for controlling many mosquitoes dis-
eases, that have economic impacts and worldwide

health. The based interventions on the synthetic pes-
ticide are still essential in cases the epidemic out-
break with significant rises of mosquito adults
(Suttanont et al., 2009). Nevertheless, the use of in-
discriminate is conventional pesticides and promot-
ing multiple issues, such as the general develop-
ment of pesticide resistance, toxic threats to the
mammals, discarded effects to the environmental
pollution, and on non-target organisms (Akram,
2010). Synthetic insecticides with higher quantities
are common applied every year, this increases the
risks to humans, many organisms, and more other
environmental damage (Yang et al., 2009).

In general, the plant oils are natural alternatives
to insecticides (Gbolade et al., 2000). In addition, the
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plants normally have been found to contain several
chemicals that are beneficial for controlling many
insects (Robert, 2001).

Plant-derived natural products have been ap-
pealing as substitutes for using the synthetic insec-
ticides in the integrated management programs
(IMP), for reducing the health risk to the human and
decrease the harmful residues to the environment.
Additionally, pest resistance to the mosquitocidal
plant agents have not been recorded as a several
bioproducts origin. Particularly, important oils
which have received substantial renewed attention
is biologically active mixtures against different spe-
cies of insects (Shaalan et al., 2006). The resistance of
mosquitoes to the synthetic insecticides, with high
cost of compounds and their harmful effects on the
environment has been a main challenge in vector
control. Botanical pesticides can be used as alterna-
tives to these synthetic insecticides because they are
environmentally friendly, cheap, readily available,
sage and biodegradable (Dehghani et al., 2012).

This study aimed to investigate the efficacy of the
larvicidal extract of ethanol in citrus fruit on mos-
quito larvae. In order to control many vector dis-
eases, especially in cases of the sensitivity of the vec-
tor to traditional industrial vehicles decreases.

Materials and Methods

Collecting the plants samples

The sample of Citrus maxima was obtained from the
commercial market. Sample washed under tap wa-
ter, and then rinsed by distilled water. Then, remove
the thick cortex of the fruit by the knife. At room
temperature, the Citrus maxima samples were air-
dried for 48 h. Pulverized using an electric blender.

Extraction of C. maxima oil

The plant samples have been put in the container
250g. Then, samples were soaked in the methanol,
at ratio (1:1) of 1 g of samples to 1 mL methanol.
Samples then lifted 48h in order to stand and then
filtered. Then it is concentrated in the rotary evapo-
rator.

Phytochemical Analysis

Alcoholic plant extracts have been sent to the labo-
ratory of the Chemistry department in Karbala Uni-
versity in order to phytochemical analysis and ro-
tary evaporation. The plant sample was exposed to

the rotational evaporation at the concentration of
the sample until it was almost semi-solid (Harborne,
1998). Assessment of the main phytochemicals such
as flavonoids, alkaloids, tannins, steroids, saponins,
cyanogenic glycoside and anthraquinone was con-
ducted. The concentrations of 100mg, 50mg, and
20mg, of each compound which were combined
with the 100 mL ethanol in order to obtain the con-
centrations to have being applied.

Collection of Mosquito Larvae

Mosquito larvae were obtaining from still water
bodies (Fig. 1), then placed into 500 mL of visible
container containing 249 mL of dechlorinated water,
with glucose feeding, and let to acclimatize. Each
test concentration of one mL was putted in every
single container, and then identified appropriately.
The concentrations ranging (10, 50, and 100 mg/
mL), with a control treatment which gave up to 249
mL of the dechlorinated water, and one mL of etha-
nol. Then, the concentrations were examined under
the room temperature at 30°C ± 2 °C. The mortality
levels of larvae were observed 12h after the treat-
ment, and the percentage mortality estimated as a
result: total number of larvae and the number of
dead larvae _ 100 / tested.

Identification of Mosquito Larvae

The mosquito larvae could be found from several
aquatic insects as larvae a grouping of two charac-
ters. The thorax is wider, and they don’t have a leg
than the head or abdomen. Head, thorax and abdo-
men are the main body part of the mosquito larvae.
Body regions act as basis finding for the larvae. The
larvae stages were determined by using the com-
pound microscope. In order to look at the specimen,
water with larva was putting on the slide under the
microscope. The study was focusing on the 3rd in-
star larvae of dengue-carrying mosquito. It can be
distinguished the Aedes aegypti larvae from other
larvae stages since it has a 3-branch hair tufts on
each the air tube side and a single hair. While the
hair tufts have 2 or more than 2 branches, the whole
branches rise of the same socket. Additional, species
have extra hairs, hair tufts and branches on the side
of siphon or air tube (Hayes et al., 1985; Bruce, 2005).

Results and Discussion

The results showed that Ethanolic extract of C.
maxima was indicated larvicidal activity on the lar-
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vae stages examined at different doses which
ranged from 10- 40 mg/mL for cortex. Furthermore,
the larvae dead were influenced by rising plant ex-
tracts concentrations. Table 1, showed that the per
cent mortalities of the plant extract increased with
increasing of the concentrations. So, these extract ef-
fects have great effects at high concentrations on
mosquito larvae. No change was noticed in the con-
trol. The study showed that C. maxima have highest
percent mortalities on mosquitoes with 93.3%,
73.3% and 60.0% mortality at 40 mg/mL, 30 mg/
mL, 20 mg/mL respectively. The study agreed with
the researchers who tested different plant extracts
against mosquito larvae, the observations of

(Akram et al., 2010), who noticed that the lemon ex-
tracts and the rough lemon extracts were efficient
and effective as larvicides at the lowest values of
LC50 of 119.993 and 137.258 ppm respectively, 24h
after the treatment. The higher concentration of
plant extracts, the greater effects of larvicides. Also,
the research of Mya et al., 2015 was observed that
the Citrus hystrix leaves ethanol extract concentra-
tions at 2.4%, 2.1%, 1.8%, 1.5% and 1.2% caused the
mortality of Aedes larvae in 24 h (99.5%, 85.5%,
62.5%, 26.5% and 2%) respectively. Nevertheless,
1.2% concentration proved negligible larvicidal ef-
fect. Also, indicated that the higher concentration of
C.hystrix leave ethanol extract could be applied in
order to eradication of Aedes aegypti.

In a study about seed extracts from remaining
citrus varieties against Aedes.  albopictus was the
notice that seed extracts were less effective at low
doses; nevertheless, the higher doses of seed ex-
tracts were biologically effective against Aedes
albopictus.

The conclusion and recommendation

The conclusion

1. The larvicidal activity of the Citrus- maxima ex-
tract showed that the larvae are demonstrated
by a high levels of mortality comparison with
the control treatment.

2. Citrus- maxima extract is eco-friendly. This
group can be applied for controlling mosquito
larvae.

3. The plant derivatives are possible sources of
some bio active agents for control many species
of mosquito in the future.

The recommendation

We are recommending using this plant extract
against another organism, because of its larvicidal
activity against mosquito and it was economic, en-

Table 1. The per cent mortality of ethanol cortex extract of Citrus maxima on the larvae 12h after treatment.

Concentrations (mg/mL) Total no. of the No. of the Death (%)
larvae treated larvae dead

W3Control 30 0 0.0
10 30 12 40.0
20 30 18 60.0
30 30 22 73.3
40 30 28 93.3
L.S. D 8.3 7.3 10.6

Fig. 1. Mosquito Life cycle.
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vironment-friendly, easily available biodegradable
and safe.
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