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Abstract

The use of synthetic chemical pesticides to control mosquitoes has resulted in a slew of issues, including
practical, ecological, insecticide susceptibility, financial, and toxicity to co-inhabitant organisms.
Therefore, new ways for eradicating Aedes aegypti using medicinal plant active bio compounds. The
purpose of this study was to assess the larvicidal effectiveness of Aegle marmelos and Coleus aromaticus
plants methanolic extracts against Ae. aegypti larvae and pupa. The 24 hour LCso values for I, I, IV
instars, and pupa for methanolic solvent leaf extracts of A. marmelos are 124.27ppm, 145.07ppm,
178.87ppm, and 225.99ppm, respectively. The LCso value for C. aromaticus plant extract was 62.46 ppm
in the 11 instar, 81.94 ppm in the 111 instar, 101.19 ppm in the IV instar, and 124.34 ppm in the pupa. A.
marmelos I, I1l, 1V instars, and pupa have LCo values of 222.74ppm, 283.43ppm, 354.02ppm, and
439.73ppm, respectively, after 24 hr. C. aromaticus, respectively, 162.87 ppm for the Il instar and
202.83ppm for the 111 instar.213.63 for the IV instar and 254.14ppm in the pupa.

Keywords: Larvicidal activity, insecticidal, Aegle marmelos, Coleus aromaticus, Aedes aegypti, plant
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1. Introduction

Mosquitoes spread many terrible diseases than other group of insect vectors, and world wild
millions of people affects every year 2, Ae. aegypti was a major vector for dengue fever, Zika
fever, Chikungunya and yellow fever 34,

To prevent and control the Ae. aegypti mosquitoes used by synthetic chemical insecticides
created a number of problems and were not successful due to technical, environmental,
insecticide resistance, economical and also toxic to co-inhabitant organisms 571,
Phytochemicals based mosquitocidal activity are now widely acknowledged as effective
alternatives to synthetic insecticides in mosquito control strategies [® °. In this time we need to
discover alternate strategies to eradicate Ae. aegypti use of plant based nature products. In this
study aimed to evaluate the larvicidal activity of two plant methanolic extracts tested against Ae.
aegypti larval stages and pupa.

The experimental plants were chosen based on a survey of the literature on preliminary
phytochemical, familial activity, and ethnopharmacological characteristics. A.marmelos has
antidiarrhoeal, antimicrobial, antiviral, radioprotective, anticancer, chemopreventive,
antipyretic, ulcer healing, antigenotoxic, diuretic, antifertility, and anti-inflammatory activities,
according to many experimental and clinical investigations [ 11,

C. aromaticus medicinal properties used in traditional, ayurvedic, and folklore medicine. This
plant has been shown to have antioxidant, antiepileptic, antiurolithic, antidiabetic, anticancer,
anthelmintic, antiprotozoal, and antiviral and antimycobacterial properties. The plant is useful
against cardiovascular illnesses, respiratory disorders, and digestive diseases [*> 231, The focus
of this research was to see how efficient A. marmelos and C. aromaticus leaves methanolic crude
extracts were as a larvicide against Ae. Aegypti.

2. Materials and methods

2.1 Extract collection and preparation

The leaves of A. marmelos (Linn) and C. aromaticus (Benth) were obtained in Pappanadu,
Thanjavur, Tamil Nadu, India. The plant leaves were cleaned with distilled water and shade
dried for 10-14 days at 27-37 °C 4, 900 gms powder of A. marmelos and C. aromaticus put in
Soxhlet extractor with methanol solvent.
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The solvent was evaporated from the crude extract using a
rotary evaporator, and the crude extract powder was kept at 4°C
115,161 A stock solution was made by combining 1 gram of crude
leaf extract with 100 ml of acetone. Various concentrations of

this stock were made and evaluated in a larvicidal experiment
[17, 18]

2.2 Maintenance of experimental animal

The eggs of Ae. aegypti (Lin) were procured from the vector
control research centre in Madurai, Tamil Nadu India. The eggs
hatched into the first instar, which was kept in the research lab
at ambient temperature (27+2 °C) and 75-85 percent humidity
levels [% 200, The larvae were fed a 3:1 mixture of dog biscuit
and yeast power 21, The second, third, and fourth instars, as
well as the pupa of Ae. aegypti were used in this experiment.

2.3 Larvicidal bio-assay

The larvicidal activity was assayed in accordance with WHO
guidelines, with minor modifications 2. Each 250ml jar
contains 200 mL of dechlorinated water. The test
concentrations of A. marmelos and C. aromaticus methanol
leaf extract range from 100 to 300ppm. A separate control was
also kept by adding 2ml of acetone to 200ml
of dechlorinated water in a 250ml container. Ten larvae were
used in each experiment. Dead larvae were removed as soon as
possible to avoid decomposition. The two plant extracts were
tested against a 24 hour larval stage and pupa mortality data.
The corrected mortality rate was calculated using Abbott's
formula.

2.4 Statistical analysis

Finney's 2% log probit analysis method was used to calculate
larval mortality data. SPSS was used to compute chi-square
values. A two-way ANOVA was used to determine the
differences in death rates as a combination of plant species and
larval stages.

3. Results

The larvicidal activity of methanolic solvent leaves extracts of
A. marmelos, the 24 hr LCs values for II, 111, 1V instars, and
pupa are 124.27ppm, 145.07ppm, 178.87ppm, and

225.99ppm,. Accordingly the LCso value for C. aromaticus
plant extract was 62.46 ppm in the Il instar, 81.94 ppm in the
I11 instar, 101.19 ppm in the IV instar, and 124.34 ppm in the
pupa Similarly, the 24 hr LCqy value for A. marmelos 11, 111, IV
instars, and pupa is 222.74ppm, 283.43ppm, 354.02ppm, and
439.73ppm, respectively, after 24 hr. C. aromaticus,
respectively, 162.87 ppm for the Il instar and 202.83ppm for
the 111 instar.213.63 for the 1V instar ppm, 254.14ppm in the
pupa given in the table 1.The ANOVA test was used to
determine the connection between plant species and larval and
pupal mortality (Table 2).

The present investigation exhibited dose dependent larval
mortality; that is, as the concentration increased, larval
mortality also increased. These plant based natural products are
safe for the environment and co-inhabitant organisms.
Following a preliminary screening with crude leaf extracts,
significant larvicidal activity against Ae. aegypti were found in
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this study.

Furthermore, more research is required to do crude extract
fractionation, which will aid in the identification of active toxic
compound(s) responsible for larval mortality.

4. Discussion

Several researchers have discussed the insecticides derived
from various plant parts, the plant parts exist naturally play an
important role in mosquito control. According to a study
conducted by Kaushik and Saini 4 Millingtonia hortensis leaf
extract is effective against An. stepensi, Ae. aegypti, and Cx.
quinquefasciatus larva.

Vepris soyauxii (Rutacea) and Momordica foetida, Gnidia
glauca aqueous and methanol extracts shown good biological
effects against malaria vector species, An. gambiae and An.
coluzzii %%,

According to Aziz experiments, the crude extract of Vitex ovata
bioactive compounds could be produced as biolarvicides for
Ae.aegypti [261,

The effect of two plant extracts (Spilanthes acmella and
Andrographis paniculata) on distinct larval instars and pupae
of the mosquito vector Ae.aegypti has been studied. Spilanthes
acmella flower extract outperformed Andrographis paniculata.
These plants with insecticidal capabilities appear to be more
effective vector control agents than synthetic insecticides 71,
Clausena anisata acetone, dichloromethane, and hexane crude
leaf extracts were tested against Ae.aegypti. The findings of this
investigation suggest that C. anisata hexane extracts have the
potential to be used in the control of mosquito populations 281,
The larvicidal and ovicidal activity of Clausena excavata
(Rutaceae) extracts hexane, diethyl ether, dichloromethane,
ethyl acetate, and methanol against Ae.aegypti, An. stephensi
(Diptera: Culicidae), and Cx. quinquefasciatus. The study
concludes that C. excavata may be a source of natural larvicidal
and ovicidal activity against vector insects [,

Citrus sinensis and Murraya koenigii leaves extracts were
tested independently on Ae.aegypti and Cx. quinquefasciatus
third instar larvae. This study validates and suggests that the
usage of C. sinensis and M. koenigii is safe and
environmentally friendly, and that it could be used as an
alternative to synthetic pesticides in vector control %,

The current study's findings indicate that using crude extract of
C. aromaticus larvicide against Ae. aegypti as a potential
larvicide and isolating bioactive components from these plants
will aid in mosquitoes population management.

5. Conclusion

This finding contributes to the current search for new bio-active
elements that can be used as alternatives to synthetic pesticides
in plants. According to the findings of this study plant leaves
have a high larvae potential and are safe for the environment.
The methanol leaf extracts of A. marmelos and C. aromaticus
can contribute immensely to reduction of Ae.aegypti
population density. Furthermore, the harmful effects of specific
plant chemicals on larvae must be investigated before they can
be deemed environmentally benign. The death rate of the larvae
increases as the concentration of the plant extract rises.
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Table 1: The LCso and LCao values of A. marmelos and C. aromaticus leaves were determined against the 11, 111, IV instars, and pupa of A.
aegypti after 24 hr of exposure.

Plant species Larval stages LCso (ppm)(LCL-UCL) LCoo (ppm)(LCL-UCL) x2
I 124.47(80.57-152.87) 222.74(162.78-348.37) .840
A marmelos 11 145.07(107.59-174.92) 283.43(182.71-398.98) 2.011
' I\ 178.87(148.19-250.43) 354.02(274.57-502.30) 1.364
Pupa 225.99(191.55-277.88) 439.7 (330.66-543.30) .765
I 62.46(48.46-90.95) 162.87(132.78-154.98) 1.388
C. aromaticus 11 81.94(70.17-108.22) 202.83(148.93-363.81) .355
' I\ 101.19(88.68-131.79) 213.63(175.31-379.94) 2.260
Pupa 124.34(101.13-192.19) 254.14(197.08-448.84) 1.440

Table 2: ANOVA was used to evaluate the reliability of the

connection between mortality (LCso) and plant extracts and larval

stages.
Source of Variation SS |df| MS F P-value 12.
Plant species 7457 | 3| 2485.66 | 15.438 | 0.02500
Larval stages 11552 | 1| 11552 | 71.751 | 0.00345
Error 483 |3 161
Total 19492 | 7

***P< 0.001; **P< 0.001
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