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Abstract

Aedes (Stegomyia) aegypti is the primary vector of the dengue virus and infects millions of people throughout the world. The
dengue vector has become resistant due to the extensive use of synthetic chemical insecticides and has greatly diminished
insecticide efficacy to control mosquito vectors. Thus, the search for new alternative control measures is essential, that can
prevent insecticide resistance or decrease the utilization of such chemicals. The aim of the present investigation was to
evaluate the larvicidal potential of Prunus persica (Thunb.) leaf extracts against the third instar of Aedes aegypti larvae. The
aqueous, ethanolic, and petroleum ether extracts of the leaf were successively tested against the dengue vector. The aqueous
extract of the leaf of Prunus persica exhibits the highest larvicidal activity at 500 ppm with LCso and LCgo values of 179.78
and 524.80 ppm, respectively. Similarly, the petroleum ether extract of the leaf exhibits the highest larvicidal potential at 150
ppm with LCsp and LCgp values of 48.97 and 93.32 ppm, respectively and the ethanolic extract of the leaf showed the highest
larvicidal activity at 300 ppm with LCs and LCqp values of 79.43 and 181.97 ppm, respectively within 24 h post-exposure. All
the treatments showed significant (P<0.05) larvicidal activity. Log probit analysis at 95% confidence level reveals the LCso
and LCgq, and the results of regression analysis were shown the mortality rate (Y- dependent variable) was positively
correlated with the concentration (X- Independent variable). In conclusion, the plant Prunus persica may be a good candidate

to be utilized in control programs against the dengue vector, Aedes aegypti.
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Introduction

Aedes aegypti is a primary vector of the viral disease dengue
and constitutes a severe public health threat on a global
scale (WHO, 2009) [°1. Globally, an estimated million
people get infected with dengue (WHO, 2021) B4 and about
ten lakh cases and three hundred deaths were reported in
India, in the last five years (MOHFW, 2021) [24],

Extensive use of chemical insecticides has led to Insecticide
resistance in mosquitoes and has greatly diminished
insecticide efficacy to control mosquito vectors (Fonseca-
Gonzalez et al., 2011; Grisales et al., 2013; David et al.,
2014) [13.15.101 - Chemical insecticides are nonbiodegradable
and cause environmental pollution (Benelli, 2015) [,
affecting the nontarget organism including human beings
(Sharma et al., 2016) . Thus, the search for alternative
control measures that can prevent insecticide resistance or
decrease the utilization of such chemicals in insect vector
control is essential. Plant-based bioinsecticides are good
alternatives to chemical insecticides, biodegradable, and less
toxic to non-target organisms (Sukumar et al, 1991) [,
Approximately 344 species of plants have been reported to
encompass diverse activities against mosquitoes (Ghosh et
al., 2012; Ali et al., 2015; Hikal et al., 2017) [4.2. 18],
According to previous research on different plants, using
different solvents, phytochemicals extracted from Argemone
mexicana (Warikoo and Kumar, 2014) B3 Asparagus
setaceus (Chakraborty, 2021) [l L. camara, H. suaveolens,
N. oleander and T. stans (Hari and Mathew, 2018) 7]
Maerua siamensis (Nobsathian et al., 2018) °! have been
shown to have larvicidal potential against the larvae of
different mosquitoes also including Aedes aegypti.

Prunus persica (L.) Batsch is a member of the family -
Rosaceae and the subfamily -Amygdaloidea and is mainly

found in India, China, and Spain. Commonly known as
peach, for its edible fruits largely grown in warm,
temperate, and subtropical climates. Peach has numerous
anti-disease qualities, including antimicrobial, antiallergic,
anticancer, antibacterial, antitumor, antioxidant, and anti-
inflammatory properties. The peach plant’s leaves are used
to cure leukoderma and whooping cough, as well as an
antihelmintic, insecticidal, vermicidal, sedative, and
laxative. (Dhingra et al., 2014; Kant et al., 2018; Haleema
et al., 2020; Catarina et al., 2022) [1% 20,16, 6],

With the aforesaid qualities and prospective mosquito
control potential of Prunus persica in mind, the leaves were
tested for their larvicidal activity against Aedes aegypti
larvae. The investigations were carried out with the goal of
fostering research aimed at the development of novel eco-
friendly alternatives for mosquito control based on
biologically active plant sources.

Material and methodology

Collection and preparation of plant extracts

The plant Prunus persica was chosen based on its local
availability and known medicinal properties. The leaves
were collected from healthy plants from the district
Bulandshahr region, U.P, India, in the month of October
2021 and brought to the laboratory for subsequent
processing. The leave was washed through distilled water
and allowed to dry in a shaded place for three weeks at
30°C. An electric grinder was used to make a fine powder of
dried leaves. Prunus persica 500 g powder was extracted in
two solvents, ethanol, and petroleum ether by using the
glass Soxhlet extraction apparatus, separately. The
extraction was carried out for 24 h and the temperature of
the Soxhlet extractor was set according to the boiling points
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of the solvents (Kasiramar, 2018) 4. After 24 h, the
residual solvent evaporated to make the solvent-free extract.
The total residue of the leaf was weighed and redissolved in
distilled water to obtain the desired concentration. A stock
solution containing 2000 ppm was stored at 4°C for future
use. The control consisted of distilled water with 5%
ethanol. To prepare the aqueous extract, fresh leaves of the
plant were crushed in a Remi-Udyog glass homogenizer to
form a thick paste. Leaf paste diluted with distilled water
and stirred on a magnetic stirrer for 4 h at 30°C and allowed
to stand for 48 h. Later this suspension was well agitated
and filtered through a Whatman filter paper-1. A stock
solution of 20% concentration was prepared. The control
consisted of distilled water only.

Aedes aegypti larvae culture

Aedes aegypti eggs and larvae were collected with the help
of oviposition traps from district Bulandshahr and
subdistrict region Khurja, Utter Pradesh, India. Larvae
reared in the research laboratory of the department of
zoology, N.R.E.C. College, Khurja. Identification of Aedes
aegypti larvae was done morphologically (Christophers,
1960; Rueda, 2004) [* 271, Eggs were hatched into larvae in
500 mL of dechlorinated water for 30 to 60 minutes. A
plastic tray (20 cm x 15 ¢cm x 5 cm) was used to culture the
larvae and powdered brewer’s yeast, powdered rice, and
soybean powder in a ratio of 3:1:1 was used to feed the
larvae. Maintain at 27 £ 5°C, Relative humidity 75 + 5%. A
photoperiod of 14 h light and 10 h dark appears to allow the
best uniform development (Kamraj et al., 2009) 191,

Larvicidal bioassay

The larvicidal activity of the selected plant Prunus persica
was assessed by the protocol of WHO (WHO, 2005) [,
Five replicates of Aedes aegypti third-stage larvae were used
for the bioassay testing. Ten mL of Tween-20 (emulsifying
agent) was added to a 2000 ppm stock solution and desired
concentrations were prepared from this solution. Plant
extracts (from stock solution) that produced 100% larval
mortality during the initial testing were serially diluted (25,
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50, 75, 100, 125, 150 ppm and 25, 50, 100, 150, 200, 250,
300 ppm, and 50, 100, 200, 300, 400, 500 ppm) in distilled
water and LC50 determined. Twenty, third-instar larvae
were kept in 250 mL of a glass beaker with 150 mL of plant
extracts, for the bioassay. After 24 h post-exposure, the
mortalities of Aedes aegypti larvae were determined and
percentage mortality was computed from the five replicates.
Two control groups, one with distilled water and the second
with 5% ethanol and distilled water, were used for the
testing of aqueous and ethanolic extracts, respectively.

Statistical analysis

Probit analysis (Finney, 1952) [*2 was performed on Aedes
aegypti third instar larvae mortality data collected after 24 h
post-exposure to extracts from plant species using the
software MS-Excel 2021. The percentage of mortality was
corrected by using Abbott’s formula (Abbott, 1925) 11,

Result

The obtained results documented in table 1 revealed that the
aqueous, petroleum ether, ethanolic extract of Prunus
persica showed significant larvicidal action against the third
instar of Aedes aegypti larvae. The aqueous extract of the
leaf of Prunus persica exhibits the highest larvicidal activity
at 500 ppm with LC50 and LC90 values of 179.78 and
524.80 ppm, respectively (P<0.001, Y=2.6607x-0.9783).
Similarly, the petroleum ether extract of the leaf exhibits the
highest mortality at 150 ppm with LC50 and LC90 values of
48.97 and 93.32 ppm, respectively (P<0.009, Y=4.5831x-
2.7678) and the ethanolic extract of the leaf were showed
highest larvicidal activity at 300 ppm with LC50 and LC90
values of 79.43 and 181.97 ppm, respectively (P<0.002,
Y=3.5217x-1.6494). No mortality was observed in the
control group. The petroleum ether extract of the leaf was
shown the highest larvicidal potential than the aqueous and
ethanolic extracts (petroleum ether extract>ethanolic
extract>aqueous extract). The result of larvicidal bioassay at
different concentrations presented in figure 1-3, showed a
significant increase in mortality with the increase of
concentration in all treatments.

Table 1: Larvicidal action of leaf extract of Prunus persica against the third instar of Aedes aegypti larvae.

. LC50(LC90 . . .
0, 0, -
Mosquito species Solvents ((;g?\;) Mortal'ty(/o)(PPM)(PPM) 95% confidence interval Reegl:ziis(;(r)]n R? (I;;/gléjse)
24 h 24 h | 24 h |Lower bound|Upper bound q '
500 100+0.0 |173.78/524.80]  1.6897 3.3631  |Y=2.6607x-0.9783| 0.94 | 0.001
Aqueous extract|Control 00+00
Aedes aegypti 150 100+0.0 |48.97/93.32 1.8712 7.2950  |Y=4.5831x-2.7678| 0.85 | 0.009
Petroleum ether [Control 00+00
300 100+0.0 [79.43181.97] 1.9451 5.0984 |Y=3.5217x-1.6494| 0.87 | 0.002
Ethanolic extract/Control 00+00
Discussion available throughout the world (Sukumar et al., 1991;

Plants are a rich source of complex phytochemicals, act
synergistically and exhibit different biological activities on
mosquitoes (Maurya et al., 2012) 2% This involves the
development of bioactive substances that interact at various
stages of an insect's life cycle, which includes the egg, larva,
pupa, and adult stages. Plant-derived bioinsecticides rarely
cause the insect to become resistant. Phytochemicals may
serve as a suitable alternative to synthetic chemical
insecticides and are eco-friendly, inexpensive, and readily

Ghosh et al., 2012) 3214,

This study showed that the Prunus persica aqueous,
petroleum ether, and ethanolic extract of leaves might have
larvicidal properties that can kill Aedes aegypti larvae.
Aqueous, petroleum ether and ethanolic extracts achieved
the highest larval mortality at 500, 150, and 300 ppm, and
the least larvicidal activity was observed at 50, 25, and 25
ppm respectively (figure 1-3). In comparison, petroleum
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ether extract showed more larvicidal potential at a lower ppm, respectively in 24 h (Shehata, 2019) B%. In another
concentration than the ethanolic and aqueous extracts. example, extracts prepared from Prunus persica have
Previous studies on Prunus domestica have reported that the previously been tested against the house fly Musca
petroleum ether, chloroform, and methanolic extracts of leaf domestica (L.), which showed moderate larvicidal activity

demonstrated larvicidal activity against C. pipiens third (Seo and Park, 2011) (281,
instar larvae with LC50 values of 33.30, 70.8, and 132.70

Larvicidal action of aqueous extract of leaf against the
third instar of dedes aegyptilarvae
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Fig 1: Larvicidal action of aqueous extract.
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Fig 2: Larvicidal action of Petroleum ether extract.
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Fig 3: Larvicidal action of ethanolic extract.

However, many researchers have found that phytochemicals
derived from different plants showed larvicidal potential
against different medically significant mosquito species
including Aedes aegypti (Kumar et al., 2012) 4, Vitex
ovata methanolic extract at 5000 ppm and 10000 ppm
achieved 76% and 84% larval mortality within 24 h, against
Aedes aegypti (Aziz, 2021) Bl, and the leaf and seed extracts
of Ricinus cummunis prepared in solvent methanol exhibit
larvicidal potential with LC50 and LC90 values of 9.37,
31.1 ppm, and 15.52, 45.24 ppm respectively against Aedes
aegypti (Sogan, 2018) Y. Furthermore, Chandrasekaran
(2019) M reported that V. trifolia oils have good larvicidal
potential against Aedes aegypti and C. quinquefasciatus.
And methanolic extract prepared from the flower of Clitoria
ternatea was shown to have larvicidal activity against Aedes
aegypti (Ravindran, 2020) 261,

Conclusion

In conclusion, the plant Prunus persica here studied,
ethanolic and petroleum ether extracts of leaf showed
significant larvicidal potential. Maybe a good candidate to
be utilized in vector control programs against the dengue
vector, Aedes aegypti. Nowadays, environmental protection
is seen as critical. Eco-friendly insecticides with adequate
mortality on target species to keep insect populations below
the threshold level should be encouraged. However, the
mechanism involved in causing the mortality of mosquito
larvae is still unknown and needs to be studied further and
needed to identify, purify, and isolate the key chemicals that
kill mosquitos.
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