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Abstract

The present study was designed to evaluate the larvicidal activity of aqueous and ethanol extract of Carica
papaya against the dengue vector Aedes aegypti. The 4™ instar larvae of Aedes aegypti were exposed to various
concentrations (1%, 2%,3%,4%, and 5%) for 12 and 24 hrs. Seed ethanol extract of Carica papaya against 4"
instar Aedes aegypti after 12 hrs and 24 hrs exposure reveals the most effective larvicidal activity than aqueous
extract. The lowest LCso and LCgy values of seed ethanol at 12 hrs exposures were 1.779 g/100ml and 5.855
9/100ml and 24hrs were 1.298 g /100ml 3.527 g/100ml, respectively. The composition of seed aqueous and
ethanol extract of Carica papaya was qualitatively analysed by using GC-MS. The major phytocomponents
identified were alcohol (34.68%), ester (39.18%) and Benenepropanoic acid alpha (26.09%),undeconoic acid
ethyl ester (8.86%). Results of the present study revealed that the phytocompounds which is present in agqueous
and ethanol extract of Carica papaya considered as a potent source for the production of predictable larvicides.
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Introduction

Mosquitoes cause more human suffering than any other organism. Nearly 700 million people get a mosquito
borne illness each year resulting in greater than one million dealth 1. Dengue ranks as the most important
mosquito borne viral disease in the world and outbreak exert a huge burden on populations, health systems and
economies in most tropical countries of the world. Some 1.8 billion (more than 70%) of the population at risk for
dengue worldwide live in member states of the WHO South-East Asia Region and Western Pacific Region,
which bear nearly 75% of the current global disease burden due to dengue [81,

Aedes aegypti is the main vector that transmits the viruses that cause dengue. It belongs to a family Culicidae, is
an insect closely associated with human and their dwellings where anthropogenic activities contribute to the
increase of larva in standing freshwater environments ?* 251, Dengue also known as breakbone fever caused by
genus flavivirus. The virus has five different types of serotypes M. Infection with one type usually gives life
long immunity to that type, but only short term immunity to the others. Subsequent infection with a different
type increases the risk of severe complications. As there is no commercially available vaccine, prevention is
sought by reducing the habitat and the number of mosquitoes and limiting exposure to bites.

Chemical pesticides like DDT, Malathion, Pyrethrois are used to control vectors in rural and urban areas. Along
with their useful effects, they also bring out severe destruction to human health as well. Furthermore, these
chemicals are expensive and are often toxic to both human and other animals and natural enemies . In order to
reduce these problems, it is an urge to search an alternate and safer control measures from plant based molecules
which are eco- friendly, biodegradable and target specific [*2.

Carica papaya commonly called pawpaw (English), belongs to a family Caricaceae. It is a mono sexual plant of
Central American origin. Due to their pharmacological properties, it is quite common in Asia. Papaya has
potential medicinal value and has been widely used in traditional Asian medicines remedy against variety of
diseases 1%, Various Pharmacological actions and medicinal uses of different parts of papaya are well reported
in the ancient literature 167 2, Papaya leaves made into decoction as a treatment for malarial and antiplasmodial
activity has been noted in some preparations of the plant I, Dry seeds of papaya used for skin irritant to lower
fever . The seed of papaya has antimicrobial activity against several enteropathogens 3. The papaya seed is
also used in the ethno veterinary practices [,

Objective of the study

= To evaluate the larvicidal activity of Carica papaya seed extracts against 4™ instar Aedes aegypti.
= To explore the phytochemical constituents of Carica papaya seed extracts by using GC-MS.
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Materials and Methods

Collection of seeds and Preparation of extract

Fresh seed were collected, washed thoroughly and were shade dried, pulverized in to a moderately coarse
powder. 20 grams of the powdered seed were extracted with ethanol (70%) and distilled water for aqueous
separately by using Soxhlet apparatus for 48 h 15, After extraction the aqueous and ethanol seed extract was
condensed under reduced pressure. The extract was stored in refrigerator until used.

Mosquito Larvicidal assay

Aedes aegypti Mosquito colonies were collected from ICMR (Centre for Medical and Entomology Research
Institute) Madurai. It was maintained at 26 + 2°C, 70 + 10% relative humidity and a photoperiod of 12:12, Light:
Dark at the PG and Research Department of Zoology, Periyar E.V.R College, Tiruchirappalli, Tamil Nadu,
India.

One gram of Papaya seed aqueous and seed ethanol extract dissolved in 100 ml of respective solvent and kept as
stock. From the stock five different concentrations (1%, 2%, 3%,4% and 5%) were prepared to test the larval
mortality [*°1. The larvicidal bioassay was done using standard WHO Protocols 7). Twenty numbers of 41" stage
larvae were introduced in each test. For each concentration three replicates were performed. Mortality of larvae
of the treated and control was observed over a period of 12 and 24 hours. LCsy, LCq Were calculated from
toxicity data by using probit analysis [,

Statistical analysis
Statistical analysis of the experimental data was executed using the computer software SPSS 17.0 to find the
LCso, and LCgo.

Gas Chromatograph-Mass Spectrometer (GC- MS) analysis
Gas chromatography-mass spectrometry (GC-MS) analysis of Carica papaya was passed out by Turbo gold
mass detector (Perkin Elmer) with the aid of the Turbo mass 5.1 software.

Identification of Compounds
The identification of compounds was founded on the associations of their mass spectra with NIST Library 2008.
Each component was calculated by comparing its average peak area to the total areas.

Result and Discussion

Percentage mortality and lethal concentrations (LCsp and LCgp) Values of aqueous and ethanol extract of Carica
papaya against Aedes aegypti for 12 and 24 hrs are summarized in (Table 1). In the present analysis 4" instar
larvae of Aedes aegypti were exposed to 1% to 5% of seed aqueous and ethanol extract of Carica papaya. The
larval mortalities were noticed after 12 and 24 hours and larval mortality was concentration dependent. Seed
ethanol extract of Carica papaya against 4™ stage Aedes aegypti after 12 hrs exposure reveals the lowest LCso
and LCq values of 1.779 g/100ml and 5.855 g/100ml, respectively. It shows that Carica papaya seed ethanol
extract is the most active in terms of mosquito larvicidal activity compared to aqueous extract. This result was
closely like the previous work conducted by 9. On the other side aqueous extract shows the minimum effective
when compared to ethanol extract of Carica papaya. It has highest LCsp and LCq values of 3.334 g/100ml and
12.486 g/100m, respectively. Seed ethanol extract against 4™ stage Aedes aegypti after 24 hrs exposure shows the
LCs and LCg values of 1.298 g /100ml and 3.527 g/100ml, respectively. Aqueous extract reveals the LCso and
LCy values of 1.733 g/100ml and 8.212 g/100ml, respectively.

The findings of the present investigation revealed that the seed extract of Carica papaya possess significant
larvicidal, activity against Aedes aegypti mosquito. The result of the present study is similar to that of the study
conducted by [, Insecticidal activity of seed powder of the Hawaiian, Mamey, Maradol, and Yellow varieties of
Carica papaya caused high levels of larval mortality against S. frugiperda was reported by . Similar reports
have also been observed in the study conducted by %1, The effect of the seed extract was comparable to various
seed extracts, which are reported to be effective against Aedes aegypti mosquito larvae.

The chemical constituents of aqueous extract of Carica papaya were analyzed by Gas Chromatography Mass
Spectrum (GC-MS). Chemical components are listed in the (Table. 2 and Figure 1). In addition 12 components
were identified with the retention time were methional, 2,3-butanediol, butanoic acid, butane, 2-isothiocyanato,
1, 3-propanediol, phosphonic acid, hexaethylene glycol monododecyl ether, n-hexadecanoic acid, glycerine,
heptanediamide, N, N’- di-benzoyloxy, 3-0xo0-4-phenylbutyronitrile, niacin.

The major constituents recognized in ethanol extract of Carica papaya were listed in (Table 3 and Figure 2).
There are 12 components were identified with retention time. The suggested compound includes: Furfural,
Benzaldehyde, 2,4,6 —Cycloheptatrien, Cyclohexanone, Benzenepropanoic acid, alpha-(hydroxyimino), 1
Cyclohexyl-N-(2,5-dichlorophenyl)-2-oxo-pyrolidine-4-carboxamide, Thiocyanic acid, phenyl methyl ester,
Undecanoic acid,ethyl ester, Diglycolic acid, Benzeheacetic acid, Benzeneacetamide at, Formamidine, N,N’-
dibenzyl. The presence of fatty acid esters and phenolic compounds would be the probable reason for mosquito
larvicidal activity. These phytochemicals would be the very ideal preliminary role on mosquito larvicide which

was reported on the aqueous and ethanolic extracts of Carica papaya seeds. Our study report similar to that of 2
22, 23]

142



International Journal of Entomology Research

www.entomologyjournals.com

Table 1: Toxicity of aqueous and ethanol effect of Carica papaya against 4" instar Aedes aegypti

12hrs 24hrs
Extracts | concentration | Mortality LCso LCwp Mortality LCso LCawo
(%) (9/200ml) | (g/100ml) (%) (9/200ml) | (g/100ml)
1% 20 40
2% 20 50
3% 40 50
Aqueous 2% 50 3.334 12.486 30 1.733 8.212
5% 80 90
Control 0 0
1% 30 1%
2% 50 2%
3% 70 3%
Ethanol 2% 80 1.779 5.855 2% 1.298 3.527
5% 90 5%
Control 0 Control
Table 2: Major phytocompounds identified in aqueous extract of Carica papaya
Name of the compound Molecular formula | MW | Peak Area (%)
10.871 Methanol C4H80S 104 0.077
12.374 2,3 —Butanediol C4H1002 90 1.084
12.920 Butanoic acid C4H802 88 1.844
13.328 Butane,2-Isothiocyanato C5HINS 115 0.486
14.839 1,3-Propanediol C3H802 76 3.033
17.162 Phosphonic acid (p-hydroxyphenyl) C6H704P 174 1.717
18.973 Hexaethylene glycol monododecyl ether C24H5007 450 1.971
19.942 n-Hexadecanoic acid C16H3202 256 2.248
20.411 Glycerin C3H803 92 34.682
21.050 Heptanediamide,N,N’-di- benzoyloxy C21H22N206 398 2.293
22.275 3-Ox0-4-phenylbutyronitrile C10H9NO 159 3.548
24.310 Niacin C6H5NO2 123 1.818
Table 3: Major Phytocompounds identified in ethanol extract of Carica papaya
RT Name of the compound Molecular Formula | MW | Peak Area (%)
10.725 Furfural C5H402 96 1.133
11.627 Benzaldehyde C7H60 106 0.345
13.186 2,4,6 —cYCycloheptatrien C8H80 120 0.978
14.667 Cyclohexanone C6H100 98 0.239
16.388 _ Benzenepropanoic COHINO3 179 26.097
acid,alpha-(hydroxyimino)-
1 Cyclohexyl-N-(2,5- dichlorophenyl)-2-oxo-
17.029 pyrolidine-4-carboxamide C17H20C12N202 354 0.166
18.084 Thiocyanic acid phenyl C8H7NS 149 1.774
methyl ester
19.375 Undecanoic acid,ethyl ester C13H2602 214 8.862
20.631 Diglycolic acid C4H605 134 39.186
22.287 Benzeheacetic acid C8H802 136 2.337
24.581 Benzeneacetamide C8HINO 135 1.272
25,628 Formamidine, N,N"- C15H16N? 224 0.099
dibenzyl
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Fig 1: GC-MS Chromotogram of Carica Papaya Seed Aqueous
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Fig 2: GC-MS Chromotogram of Carica papaya seed ethanol

Conclusion

The current study revealed that, the extracts of Carica papaya seed contains lots of phytocompounds and
substances. Further isolation and purification of these extracts are in progress and assessment of these active
phytocompounds involved, and their mode of action and field trials are needed, to endorse Carica papaya as an
mosquitocidal product against Aedes aegypti (dengue) vector.
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