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ABSTRACT
Aim and objectives: Mosquitoes are the transmitters of serious human diseases that cause millions of
deaths every year. The use of synthetic insecticides causes harmful side effects to the environment and
human health. So a natural alternative way is needed to solve this problem. Extracts from the various
parts of plants like leaves, seeds, barks and roots can be used to control mosquitoes. This study aims
to evaluate the larvicidal activity of ethanolic seed and leaf extracts of a traditionally used medicinal
plant Croton tiglium, against Aedes aegypti, the vector of dengue fever.
Material and methods: In this study, extracts from the dried leaf and seed powder of the Croton
tiglium plant were extracted using ethanol in a soxhlet apparatus. Different concentrations were
prepared from the extracts. Third instar larvae of Aedes aegypti were collected from the mosquito
culture laboratory of the Life Sciences Department of Dibrugarh University. Prepared concentrations
of the extracts were tested against the larvae of Aedes aegypti to evaluate the larvicidal activity by
calculating percent mortality.
Result: The ethanolic leaf and seed extracts of the selected plant were found effective against the
larvae of Aedes aegypti. The 250 ppm concentration of both leaf and seed extracts showed the highest
mortality of mosquito larva. The seed extract of this plant was found more effective in killing mosquito
larva.
Conclusion: From the study, it can be concluded that the ethanolic leaf and seed extracts of Croton
tiglium possess larvicidal activity against Aedes aegypti. Hence, it could be useful in controlling
mosquitoes without any harmful effects. However, further study and investigation will be needed to
isolate and characterize bioactive components from this plant with larvicidal activity and the
development of drugs for dengue from the components.
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1. Introduction
Mosquitoes transmit most vector borne diseases. They can
spread more diseases than any other group of arthropods and
cause millions of deaths worldwide. Pathogens of various
diseases such as malaria, dengue, Japanese encephalitis,
yellow fever etc. are transmitted by mosquito species
belonging to the genus Culex, Anopheles, Aedes etc. (Dhinman
et al., 2010). These mosquito-borne diseases cause high levels
of death in human beings. Enormous population growth, rapid
industrialization, and fast urbanization are the reason fowhich
these vector-borne diseases rise at an alarming rate (Ghosh
and Basu, 2009). Various technologies and tools have been
used to control these vector-borne diseases, but still, this
problem is not solved yet. The use of chemical insecticides is
one of the methods available for the control of mosquitoborne diseases. Still, the main drawback is that they are nonselective and can be harmful to humans and other non-target
organisms (Kumar et al., 2010). Mosquitoes may also develop
resistance to these synthetic insecticides. Due to the adverse
effects of synthetic pesticides and insecticides, an alternate
https://doi.org/10.54059/2021.4(2)crjpas_191

method for controlling mosquito vectors is essentially
preferred, undoubtedly biological control (Kumar, 2010).
Plant-based insecticides and larvicidal drugs can be an
alternative way to prevent these vectors as they are ecofriendly, cheaper, and leave no end product in the last. Plants
contain a variety of secondary metabolites or phytochemicals,
and some of them provide protection from phytophagous
insects (Hemant, 2011). Due to the insecticidal properties of
plant extracts, they have been used in eco-friendly biological
pesticides. According to reports, more than five thousand
plants have been tested for biopesticides to control the
vectors of diseases and other harmful pests of agricultural
importance (Sambashiva et al., 2015). Several plants have
been tested for larvicidal properties such as castor, neem,
Zanthoxylum etc. (Sharma et al., 2009).
Plants like Capsicum annum were reported to have larvicidal
activity
against
Anopheles
stephensi
and
Culex
quinquefasciatus. So extracts from medicinal plants with
larvicidal activity are an important way to control disease
causing mosquitoes in the breeding sites. It also does not have
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any harmful effects on the environment and non-target
animals. So in this study, ethanolic leaf and seed extracts of
Croton tiglium were taken to evaluate their larvicidal activity
against Aedes aegypti. Aedes aegypti can spread dengue,
chikungunya, zika fever and yellow fever. Croton tiglium is
traditionally used to treat various diseases like abdominal
distension constipation and is also used for detoxification.
However, its seeds have a toxicity effect (Zhang et al., 2015).
Although Croton tiglium is used to treat constipation, visceral
pain it can cause gastrointestinal disorders even death
following ingestion (Linna et al., 2009). The toxicity of Croton
tiglium is due to the presence of toxic protein and irritating
oils. Oral administration of Croton protein can cause
diarrhoea and strong toxicity to the digestive tract (Wang et
al., 2015).
2. Materials and Methods
2.1. Materials: Following chemicals were used in this study:
Ethanol, third instar larva of Aedes aegypti, yeast powder for
larvae feeding and chemicals for phytochemical analysis.
2.2. Collection of plants
The leaves and seeds of the Croton tiglium plant were
collected from Jokai Botanical Garden, Dibrugarh. Jokai
Botanical Garden cum Germplasm Center spreads over an
area of 1.2 hectares. It is 12 km from Dibrugarh town on
Mancotta-Khamtighat road.

2.6. Larvicidal activity
The larvicidal activity of leaf and seed extracts against the
selected mosquito species was evaluated as per the protocol
described by WHO (WHO, 2012). Five test concentrations
from the stock solution (50 ppm, 100 ppm, 150 ppm, 200 ppm
and 250 ppm) were prepared and tested against the collected
third instar larvae of Aedes aegypti. The test medium (500 ml
plastic cups) was prepared by adding 1 ml of appropriate
dilution of test concentrations and mixed with 249 ml of
dechlorinated water to make up 250 ml of test solution. Then
the other concentrations were prepared. The larvae were fed
with dry yeast powder on the water surface (50 mg/L). The
control (without leaf and seed extracts) experiments were
also run parallel with each replicate. Synthetic drug
deltamethrin was used for comparison. For each experiment,
three replicates were maintained at a time. A minimum of 25
larvae per concentration was used for all the experiments. The
larval mortality was observed and recorded after 24 hrs posttreatment. From the mortality data percent mortality was
calculated.
The formula for counting percent mortality:
Percent mortality =

Number of dead larva
x 100%
Number of larvae introduced

2.7. Statistical Analysis

The local people identified the collected samples and at the
Department of Life Sciences, Dibrugarh University. The
herbarium of the plant leaves was deposited to Life Sciences
Department, Dibrugarh University. Herbarium deposition
number is DuLsc456.

Statistical analysis was performed using Graph Pad
Prism version 7 (USA). All experiments were conducted in
triplicate, and results were expressed as the mean±SE. Data
from each experiment were analyzed statistically by one-way
ANOVA. Differences were considered significant when the pvalue was less than 0.05 (p <0.05).

2.3. Plant processing and extraction method

3. Result and Discussion

Collected leaves and seeds were washed thoroughly with
clean water and air-dried in the shadow for 7-days. The dried
leaves and seeds (40 g) were powdered using a commercial
electrical stainless steel blender. Then extracts from the dried
leaf and seed powder were extracted sequentially with
ethanol (200 ml, Ranchem) in a Soxhlet apparatus. The
extracts were concentrated under reduced pressure 22 – 26
mm Hg at 45 °C by Rota-vapour. After concentration, the
residue was stored at 4°C in the refrigerator.

Mosquitoes are the major vectors of several life-threatening
diseases. In developing countries, it became a burden on
human communities. Most debilitating diseases are malaria,
dengue, chikungunya, elephantiasis, lymphatic filariasis,
japanese encephalitis, visceral leishmaniasis (Kala azar), etc.
caused by the pathogens that are carried by mosquitoes.
Insect-vector borne diseases are the causes of decrease in
productivity, irritation of poverty, school absenteeism, and
high expenses for health care. It became an extra load on
public health (Abbot, 1925). Every year thousands of people
die in our country due to mosquito-borne diseases. Due to
favourable climatic conditions, dense population, and lack of
cleanliness, mosquitoes and mosquito-borne diseases are high
in our country (Benelli, 2016). The chemical insecticides
which have been used to control mosquitoes adversely affect
our environment as well as our health. So an eco-friendly way
of controlling mosquitoes became a necessity. Biologically
active plants showed great promise for their potential as
larvicides. Utilization of plant-derived or plant-based products
in mosquito control, especially for mosquito larvae, as an
alternative to synthetic insecticides. It could be a solution to
mosquito-borne diseases and management of them (Kovedan
et al., 2014).

2.4. Phytochemical analysis
Phytochemical screening was done following the standard
procedure as described by Sofowora (1993).
2.5. Collection of third instar larvae
The third instar larvae of Aedes aegypti, were collected from
the Mosquito culture laboratory of the Life Sciences
Department, Dibrugarh University. They were brought to a
small room enclosed with a mosquito net and then transferred
to plastic trays with clear tap water. The larvae were provided
with dry yeast powder at a concentration of 50 mg/L at two
intervals until mortality counts were made. All the
experiments were carried out at 27 ± 2°C and 75–85%
relative humidity.

This study was undertaken to evaluate the larvicidal activity
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Table 1: Phytochemicals present in the leaf and seed extracts of Croton
tiglium

Phytochemicals

Leaf extracts of
Croton tiglium

Seed extracts
of Croton
tiglium

Phenolics

+++

+++

Flavonoids

+++

+++

Tannin

++

++

Glycosides

--

++

Alkaloids

++

+++

Steroids

++

+++

Saponin
Anthraquinone

++
--

+++
+++

of ethanolic leaf and seed extracts of Croton tiglium plant
against the larva of Aedes aegypti mosquito. The larvicidal
effect of leaf and seed extract of Croton tiglium was determined
in five concentrations viz., 50 ppm, 100 ppm, 150 ppm, 200
ppm and 250 ppm. Phytochemical analysis of leaf and seed
extracts of the plant showed the presence of phytochemicals
like phenol, flavonoid, tannin, saponin, steroid, and alkaloids in
both extracts (Table 1). However, glycosides and
anthraquinone were found only in the seed extract of the plant.
The larvicidal activity of ethanolic leaf and seed extract of
Croton tiglium against the larvae of Aedes aegypti, is given in
Table 2 and Table 3. It was observed that the increase in the
concentration of leaf and seed extracts increases the larvicidal
activity of the extracts against the mosquito larvae. It was
found that the larvicidal activity of both leaf and seed extracts
were highest at the concentration of 250 ppm. It was also
noticed that the ethanolic seed extract of this plant is more
effective against the larvae of Aedes aegypti than the leaf
extract. Significantly it was found that the larvicidal activity of
seed extract of Croton tiglium was higher when compared with
values of leaf extract of the plant and synthetic drug. The
mortality rate of larvae was higher in the seed extracts of the
plant than the leaf extract may be due to the presence of
anthraquinone in the seed extract. Anthraquinone possesses
toxicity effect, and hence seed extract showed higher mortality
of mosquito larvae than the leaf extract (Cheng et al., 2008).
Table 2: Larvicidal activity of ethanolic leaf extract of Croton tiglium
against Aedes aegypti

Mosquito
larva
Aedes
aegypti

n=3

50

Initial
count
of
larvae
25

100

25

150

25

200

25

250

25

Control
Synthetic drug
(Deltamethrin)

25
25

Concentration
leaf extract
(in ppm)

End count
(Mean
mortality)
8.6
±0.67
14.67
±0.67
17.33
±0.33
19.33
±0.33
22.33
±0.33
0
22.33
±0.33

Mortality
rate (%)
34.4 %
57.32 %
69.32 %
87.86 %
89.32 %
0%
89.32 %

Leaf, bark, seed, root extracts plants have potential larvicidal
activity. The secondary compounds of plants are a vast
repository of compounds with a wide range of biological
activities. Many researchers have studied the larvicidal activity
of plant extracts. Ke-Xin Yu and Ching-Lee Wong (Ke Xin et al.,
2015) reported that the n-hexane, chloroform, methanol,
aqueous extracts of seaweed Bryopsis pennata possess
larvicidal and insecticidal activity against Aedes aegypti and
Aedes albopictus. Kamakshi and his co-workers (Kamakshi et
al., 2015) investigated hexane, petroleum ether, ethyl acetate,
carbon tetrachloride and aqueous extracts of Cereus
hildmannianus for ovicidal and repellent activity against Aedes
aegypti and found positive results. Leaf extracts of Annona
senegalensis showed a larvicidal effect on malarial and filarial
mosquitoes (Younoussa et al., 2015). Dohutia and his coworkers (Dohutia et al., 2015) studied the larvicidal activity of
Linostoma decandrum, Derris elliptica and Croton tiglium
plants of Northeast India against Anopheles stephensi.
Table 3: Larvicidal activity of ethanolic seed extract of Croton tiglium
against Aedes aegypti

Mosquito
larva
Aedes
aegypti

50

Initial
count
of
larvae
25

100

25

150

25

200

25

250

25

Control
Synthetic drug
(Deltamethrin)

25

Concentration
seed extract
(in ppm)

25

End count
(Mean
mortality)
11.33
±0.67
13.33
±0.67
17.33
±0.67
20.33
±0.33
23.33
±0.33
0
22.33
±0.33

Mortality
rate (%)
45.32 %
53.32 %
69.32 %
81.32 %
93.32 %
0%
89.32 %

n=3
Researchers (Essam et al., 2015) evaluated the larvicidal
activity of methanolic extracts of aerial parts of Ruta
chalepensis, Withania somnifera, Dunal Cleome paradoxa and
Heliotropium longiflorum against Culex pipiens. An
investigation has been made on the expediency of using
phytochemicals from different parts of plants as a larvicidal
agent against Culex sitiens (Rathy et al., 2015). Sakthivadivel et
al. (Saktivadivel et al., 2015) investigated the mosquito
larvicidal activity of Hyptis suaveolens petroleum ether,
chloroform
and
acetone
extracts
against
Culex
quinquefasciatus.
4. Conclusion
From this present study, it can be concluded that the ethanolic
leaf and seed extracts of Croton tiglium had shown promising
larvae inhibitory activity against Aedes aegypti. Since this
mosquito is the vector of various life-threatening diseases like
dengue, extracts from leaves and seeds of Croton tiglium could
be a natural way of controlling them. So further study and
investigation will be needed to isolate and characterize
bioactive components from this plant with larvicidal activity.
Moreover, there is a scope of inquiry on this larvicidal
component for the development of drugs for dengue.
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