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ABSTRACT

Mosquitoes are known vectors for transmitting malarial parasites. To prevent proliferation of mosquito
borne diseases and to improve public health, mosquito control has been employed using unfriendly
synthetic insecticides which cause side effects and environmental pollution. Alternative to these synthetic
agents are natural products derived from various plant sources. The present study was designed to
investigate the larvicidal activity of the Petroleum ether crude extract of the leaves of Gliricidia sepium
(Cheemakonna) against the fourth instar larvae of Anopheles mosquitoes and also check its effect on non
targeted organisms; tadpole and guppy fry (Poecilia reticulata). A quantity of the powdered leaves was
exhaustively extracted by the Soxhlet extraction method using petroleum ether (80%). Samples of larvae
were transferred into the extract at the various concentrations (0, 25, 50, 100, 150, 200, and 250 ppm).
The mortality was observed and the dead larvae counted after 15 min., 30 min, 1 hr, 3 hrs, 4 hrs, 5 hrs and
6 hrs. There were progressive increases in the lethal effect on the Anopheles larvae with respect to time
and concentration. Lethality was observed from 1 hr, at a concentration of 200 ppm and by the 6th hour,
all the concentrations were lethal. After probit analysis, the calculated LC50 (larvae) was 70.68 ppm/6
hrs. No lethal effects on non-targeted organisms were observed. Gliricidia sepium leaf extract has potent
effect on controlling mosquito larvae which can be explored further.
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INTRODUCTION

Mosquitoes are the major vectors of many diseases and it alone transmits disease to more than 700
million peoples annually (Cancrini et al., 1997; Waterhouse et al., 2007; Sardelis et al., 2001; Nene et al.,
2007). Mosquitoes borne diseases currently represents a greater health problem in tropical and subtropical
climates of the world (Taubes, 1997; Shell, 1997; Fradin and Day, 2002). Mosquitoes transmit many
serious diseases like Dengue fever and Yellow fever which recently struck most part of Pakistan and
turned up to an endemic proportion. Mosquito can thrive urban and suburban regions due to ideal
conditions for breeding (Ramson et al., 2001).

Mosquito control is essential for the proliferation of mosquito borne diseases, environmental quality and
public health. Synthetic insecticides have been not very successful due to human, technical, operational,
ecological and economic factors. This may resulted to the development of resistant strains of mosquitoes.
One of the major drawbacks of chemical insecticides is that they are non-selective and could be harmful
to other organisms in the environment (Lee and Kim, 2001). So there is an urge to look for an
environment friendly, cost effective, biodegradable and target specific insecticides against mosquitoes
(Gbolade, 2001).

Many of the organic insecticides are based on single ingredient, but plant products comprises of a number
of chemicals which can act on the physiological process of mosquitoes. It was reported that more than
two hundred plant species belonging to different families and genera have toxic components which are
effective against insects (Govindarajan and Jebanesan, 2008). Extracts from various part of the plant such
as leaves, roots, stem and fruits are shown mosquitocidal (larvicidal) activities (Kalyanasundaram and
Dass, 1985; Gholade, 2001).

In India many compounds (Phytochemicals) derived from plants has been recognized as an important
source of insecticide (Gbolade and Oyedele, 2000) and many of them exhibit harmful effect on
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mosquitoes (Kuo, 2007; Ghosh, 2008, Rahuman, 2009). Gliricidia sepium is a medium sized tree found in
most part of India and it was observed that it is relatively free from insects and disease problems (Boa and
Lenne, 1996). It was also found that the tinctures made from Gliricidia sepium inhibit the growth of
various strains of Neisseria gonorrhoea invitro test (Caceres et al., 1995). The presence of Gliricidia
sepium in the field reduces incidence of some fungal and insect attack (Glover, 1989).

Given lacking qualitative and quantitative data on various biological larvicidal agents in Kerala, objective
of this study were to assess the potential of the extracts of Gliricidia sepium leaves on mosquito larvae
and its effect on non-targeted organisms.

MATERIALS AND METHODS

Sample Collection

Gliricidia sepium leaves were collected from different places of Wayanad district of Kerala state, India.
The fresh leaves were collected in poly ethylene zipper bags, later washed two times with distilled water.
The plant materials were thoroughly washed with distilled water and fresh weight were determined. The
samples are then oven dried (KOA4, KEMI lab equipments, Ernakulam, India) at 60°C for 24 h. The
dried samples were powdered using a waring blender (Magic V2, Preethi Kitchen Appliances Pvt Ltd,
Chennai, India) and stored in air-tight polyethylene bottles until further analysis.

Mosquito larvae were collected from rubber plantations, from the natural habitat along with their
immediate surrounding water. The collected larvae were carried to the lab for further experiments.
Sufficient quantity of pond or stagnant water was drawn from the marsh environment and taken to the
laboratory for investigation. Hand lens was used to observed stream of larvae moving in the water and for
the counting. Only lively, highly motile larvae were used after allowing them to acclimatize to the
laboratory conditions. The tadpole was collected from the pond of situated in the garden of Mar
Augusthinose College Ramapuram, Kottayam district in Kerala state. Guppy fry were collected from a
local aquarium.

Extraction Method

About 40 g weight quantity of the Gliricidia sepium leaf powder was extracted in 600 ml petroleum ether
(80%) by Soxhlet (KHM3, KEMI lab equipments, Ernakulam, India) extraction technique for 48 hours
(Figure 1). The final extract ants were filtered using a Whatman filter paper 42 (GE Healthcare UK Ltd,
Buckinghamshire, UK) and transferred to an airtight polyethylene bottles which were stored on
refrigerator for further inhibition studies.

Working Solution of Extract

Stock solution was prepared by dissolving 1 g of crude extract in 10 ml petroleum ether (Merck, Mumbai,
India) and volume made up to 100 ml with distilled water. Seven different dilutions of 0 ppm 25 ppm, 50
ppm, 100 ppm, 150 ppm, 200 ppm and 250 ppm were prepared in 200 ml de-ionized water in 250 ml
bottles and specified amount of larvae (25) were released into each. The number of death against time was
taken at 15 min, 30 min, 1hr, 2hr, 3hr, 4 hr, 5 hr and 6 hrs respectively. The beakers were kept in room
temperature at 30 °C £ 2 °C. The mortality data were subjected to probit analysis to determine the lethal
concentration to kill 50% of the treated larvae (Randhawa 2009). For the control experiment, the same
numbers of larvae used above were placed in 200 ml water containing 0.1 ml of petroleum ether in a 250
ml beaker and observed. Each treatment was replicated three times.

Larvicidal Activity Determination

The larvicidal activity of plant crude extract was assessed by using the standard method as prescribed by,
WHO, 2005. From the stock solution, seven different test concentrations (0, 25, 50, 100, 150, 200 and
250 ppm) were prepared and tested against the freshly moulted (0-6 h) third instar larvae of mosquito and
Guppy Fry). A control also maintained. The larvae of test species (25) were introduced in bottles
containing 200 ml of aqueous medium and the required amount of plant extract was added. The larval
mortality was observed and recorded after 6 h of post treatment. For each experiment, three replicates
were maintained at a time. The larval mortality was observed and recorded.
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Statistical Analysis

The survey results were analyzed and descriptive statistics were done using SPSS 12.0 (SPSS Inc., an
IBM Company, Chicago, USA) and graphs were generated using Sigma Plot 7 (Systat Software Inc.,
Chicago, USA).

"

Figure 1: Gliricidia sepium plant in the field (top left); Gliricidia sepium leaves (top right); young
leaves collected (middle left); Soxhlet apparatus extraction of dry leaves (bottom right); extracts
action on mosquito larvae (bottom right)

RESULTS AND DISCUSSION
The result shows there was no lethal effect was observed after an hour in all the concentrations. There

were progressive increases in the lethal effect on the larvae after about three hours of exposure to the
extract. The percent mortality and lethal concentration were calculated (Table 1 to 6). At the
concentration of 150, 200 and 250 ppm, mortality was 70.68, 84.00 and 93.00% respectively. The lethal
concentration for 50% mortality (LC50), after probit analysis, was found to be 70.68 ppm at 6 hours.

It was also observed that the crude extract was no lethal effect on untargeted organisms that present in the
water body. Table 3, 4, 5 and 6 shows respectively that there was no lethal effect of Gliricidia sepium
extract on freshly moulted tadpole and guppy fry. The crude extract of Gliricidia sepium had no effect on

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)



CIBTech Journal of Biotechnology ISSN: 2319-3859 (Online)
An Open Access, Online International Journal Available at http://www.cibtech.org/cjb.htm
2015 Vol. 4 (2) April-June, pp.13-19/Mathew et al.

Research Article

the life of guppy fry, the fish that commonly consumes mosquito larvae for their food. From the control it
was clear that petroleum ether had no direct effect on these organisms. The result shows that the crude
extract of the leaves of the Gliricidia sepium plant has activity against the larvae of mosquitoes. The toxic
effects of the extract on the larvae depend on the concentration and duration of exposure. This indicated
that the toxicity levels of the extract are dependent on time of exposure of the larvae and the applied
concentration.

This is comparable to previous reports on larvicidal activities of plant extracts. Kamaraj et al., (2011)
reported LC50 values of 93.80 and 104.94 for the methanol extract of Annona squamosa leaves and
methanol extract of the leaves of Chrysanthemum indicum L, respectively, against Anopheles subpicus.
Other similar reports include the larvicidal study on the components of the leaves of Azadirachta indica
and Artemisia annua Linn, where the LC50 of crude extracts were to be 19.9 and 69.0 ppm, while LC50
of 72 ppm and 136 ppm for crude extracts of Vitex negundo and Nerium oleander leaves. The crude
extract of the leaves of Gliricidia sepium could be used as one of the source of finding chemical
substances to design insecticidal agents, especially anti-mosquito agents.

Table 1: Larvicidal activity of Gliricidia sepium crude extract against freshly moulted larvae of
mosquito

Treatment Concentration Larvae mortality (ml) Mortality (%)
C 0 1.33 £0.46 5.3

S1 0 1.00 + 0.46 4.0

S2 25 6.00 + 0.69 24.0

S3 50 8.33+0.05 333

S4 100 10.33 £0.05 41.3

S5 150 13.33 £0.05 53.3

S6 200 21.00+0.28 84.0

S7 250 23.30 £ 0.05 93.2

Table 2: Bioassay testing of Gliricidia sepium crude extract at different concentrations against
freshly moulted larvae of mosquito at various time intervals

g)(:)r;ggzntratlon 15 min 30min lhr 2hrs 3hrs 4hrs 5hrs 6hrs

25 - - - - -
50 - - - -

100 - -
150 - -
200 - -
250 - - + +
Key: - = no noticeable lethal effect + = lethal effect observed

+ +
+ +

+ 4+ 4+ +

+ + + +

+ 4+ 4+ 4+ o+

+ 4+ 4+ + + +

Table 3: Larvicidal activity of Gliricidia sepium crude extract against freshly moulted tadpole

Treatment Concentration Larvae mortality (ml) Mortality (%)
C 0 1.50 + 0.46 6.0

S1 0 1.50 + 0.46 6.0

S2 25 1.33+0.69 5.3

S3 50 1.00 + 0.05 4.0

S4 100 2.00 £0.05 8.0

S5 150 1.60 + 0.05 6.4

S6 200 2.00£0.28 8.0

S7 250 3.00£0.05 12.0
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Table 4: Bioassay testing of Gliricidia sepium crude extract at different concentrations against
tadpole at various time intervals

Concentration 15 min 30min 1lhr 2hrs 3hrs 4hrs 5hrs 6hrs
(ppm)

25 - - - - -
50 - - - -
100 - -
150 - -
200 - -
250 - - +
Key: - = no noticeable lethal effect + = lethal effect observed

+ +
+ + 4+ +
+ + + o+
+ + + + 4+
+ + 4+ + + +

+
+
+

Table 5: Larvicidal activity of Gliricidia sepium crude extract against freshly moulted guppy fry

Treatment Concentration Larvae mortality (ml) Mortality (%0)
C 0 0.67 +0.46 6.7

S1 0 0.67 £0.46 6.7

S2 25 1.00 +0.69 10.0

S3 50 1.00 £ 0.05 10.0

S4 100 1.00 £ 0.05 10.0

S5 150 2.00 £0.05 20.0

S6 200 3.33+0.28 333

S7 250 4.67 +£0.05 46.7

Table 6: Bioassay testing of Gliricidia sepium crude extract at different concentrations against
guppy fry at various time intervals

(C;)%rr\]i?ntratlon 15 min 30min lhr 2hrs 3hrs 4hrs 5hrs 6hrs

25 - - - - - - - -
50 - - - - - - - -
100 - - - - - - - -
150 - - - - - - - -
200 - - - - - - + +
250 - - - - - - + +
Key: - = no noticeable lethal effect + = lethal effect observed

It can be concluded that the crude extracts of the leaves of the Gliricidia sepium plant have insecticidal
activity, especially mosquitocidal activity, against the larvae of the mosquitoes. It was also proved that the
extract has no lethal effect on non-targeted organisms. Therefore, it could be formulated and used as an
ecological friendly natural product for anti-mosquito activity.

Conclusions

Plant derived mosquitocidal agents have promising results and eco-friendly. However the full potential of
various plants are still underutilized or explored. Research should also focus on the enhancing the activity
by different formulations. These agents are very economical for mosquito control in developing and under
developing countries.
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