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Abstract— Dengue fever is the one of danger disease caused by 

dengue virus which is infected through species of mosquito Aedes 

aegypti. Chemical insecticides has been concidered to the 

development of the resistance in the mosquito species as the impact 

in vector control. This research aims to analyze the potential of 

papaya (Carica papaya) leaf as larvacides. Phytochemical screening of 

metanolic extract Carica papaya leaf indicated, it has secondary 

metabolites contain such as plavonoids, terpenoids, saponins, and 

alkaloids which have been known as toxic to the most of insect 

include larva of Aedes aegypti. The effect of larvae have been 

investigated in 4th and 5th for 48 hours with five different 

concentrations 0,25% 0,5% 0,75% and 1%, abate as positive control 

and aquades negative control. Lethal concentration of larvae have been 

investigated and determined by probit analyze. The bioassay showed 

that LC50 methanolic extract of Papaya leaf (Carica papaya)  has an 

effect to Aedes aegypti LC50 2,5%.. 
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I. INTRODUCTION 

osquitoes is one type of insect belonging to the Order 

Diptera and Family Culicidae [1].Mosquitoes have two 

scaly wings, a slender body, and six legs. Mosquito has 

proboscis, both male and female have different function. In 

male mosquito proboscis has function to feed nectar, 

meanwhile female mosquito used proboscis to pierce and suck 

the blood to provide nutrient for egg[2]. 

 Mosquitoes are the vector mechanical cyclic diseases in 

humans and animals caused by parasites and viruses [3]. The 

vector is defined as an animal that carries pathogen from an 
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animal or human to animals or other humans [4]. One of the 

famous mosquito vector is Aedes aegypti. Aedes aegypty 

species is a vector causing dengue fever. Another hand, 

Aedes aegypti is also a vector of yellow fever virus, zika virus 

and chikungunya. Distribution of Aedes aegypti spreads 

covering all tropical areas of the world [2]. Dengue fever has 

become an important public health problem as the number of 

reported cases continue to increase. Dengue fever is spread 

through the bite of an infected A. aegypti mosquito[13]. 

 Using vector control is one of method to break down the 

spreading of vector-borne diseases such as yellow fever, 

dengue fever and zika which are transmitted by Aedes aegypti. 

For example is use larvacide to eliminate larva stage of 

mosquito. Larvacide activity was measured by larval mortality 

[5]. This observation is about natural larvacide or biolarvacide 

using papaya leaf that more friendly to environment than 

chemistry larvacide that caused water pollution and make 

resistant to mosquito [6]. 

Carica papaya is  member of Caricaceae Family. The leaves 

of papaya have been shown to contain many active 

components that can increase the total antioxidant power in 

blood and reduce lipid peroxidation level, such as papain, 

chymopapain,cystatin, à-tocopherol, ascorbic acid, flavonoids, 

cyanogenic glucosides, and glucosinolates[7]. Papaya (Carica 

papaya) leaf contains flavonoid, alkaloid, and papain enzyme 

that guess as potential biolarvacide [8]. With the papaya leaf 

compounds, we can do bioactive exploration to eliminate 

Aedes aegypti mosquitoes that caused many of vector-borne 

diseases.  

II.  MATERIAL AND METHOD 

A.  Time and Place of Research 

This research was conducted on September until February 

2017. Extraction of Carica papaya was done at Laboratory of 

Entomology, FALITMA Faculty of Biology and Faculty of 

Farmacy Universitas Gadjah Mada . 

Sample preparation 

Materials used larvae instar 3rd and 4th of Aedes aegypti, 

methanol 70 % and fish food for larva. In this research also 

used rotatory evaporator, Erlenmeyer 1000 mL, glass measure 
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1000 mL, and petridish. 

Papaya(Carica papaya) leaves obtained fresh from the 

garden community located in Bantul district, Yogyakarta, 

Indonesia. Leaves of  Carica papaya were washed and dried in 

room temperature without direct sunlight. After that, dried 

leaves blended until delicate. 200 grams of blended used for 

extraction added 1000 ml methanol for 6 x 24 hours in 

Erlenmeyer 1000 ml. Every three days, extract solution was 

filtered use filter paper and filled y 1000 ml methanol. the 

filtered extract was evaporated using a rotary evaporator at 

45O C in 60 rpm. Condensed extract were stored in a porcelain 

dish for maceration process. Few extract were taken to be 

analyzed for the phytochemical content using Thin Layer 

Chromatography (TLC) [14] [15].  

B.  Examination 

This research used different solution concentration 0,25%; 

0,5%; 0,75%; 1% Carica papaya leaf extraction, distilled water  

as negative control and 1% abate as positive control. Solution 

pour in plastic glass,  and glass consist of 25 larva Aedes 

aegypti 3rd and 4th instar. Each treatment have 4 repeating 

[9].Before we got larva 3rd – 4th  instar, we hatched and gave 

nutrition with fish food.  

C.  Mortality larvae observation 

Larval death registration was done in 48 hours, then 

counted and calculated according  to Abbott’s formula[6][12]. 

 

 

D.  Data Analysis 

Data which were obtained will determine the significance   

between treatment outcomes with control test conducted One 

Way ANOVA and Lethal concentration (LC50) was determined 

using probit analysis by linear regression equation between 

log concentration and probit mortality using SPSS 21.0 

software. 

III.  RESULT AND DISCUSSION 

The results of bioactive compounds Carica papaya leaves 

can be seen in the picture below 
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Fig1. Chromatography test for Secondary metabolites compounds 

a) Alkaloids b) Flavonoids c) Saponins d) Terpenoid in Methanolic 

Extract Carica papaya 

Larvae mortality during 48 hours showed in the graph below 

 

 

Fig2.Persentage of  Aedes aegypti larvae mortality against 

methanolic extract Carica papaya 

Based on Fig. 1 , it is known Carica papaya leaf extract has 

the ability to kill the larvae. it can be seen the concentration of 

Carica papaya leaf extract with the highest ability to kill the 

larvae is 1% as much as 93% of the larvae and the lowest is 

0.25% concentration as much as 55% of the larva. 
 

TABLE I.  

ANALYSIS OF CARICA PAPAYA LEAF EXTRACT TREATMENT AGAINST 
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AEDES AEGYPTI LARVAE 

In this study found the value Lethal concentration (LC50 )  

0.225 %. The result of the regression test showed there results 

a very strong correlation between the concentration of papaya 

leaf extract with the death of the larvae of Aedes aegypti. 

The purpose of this study was to evaluate the efficacy and 

effect of the methanol extract leaf  papaya to larvae of the 

Aedes aegypti mosquito. The experiments were conducted to 

test the content of secondary metabolites in leaves of papaya. 

Secondary metabolites are bioactive compounds in plants. In 

general, the content of secondary metabolites in plants has a 

function as a protection from predators and also microbial. The 

test results of secondary metabolites done by Thin Layer 

Chromatography (TLC) the results can be seen in the figure (1). 

There are four main compounds in papaya leaf and potentially 

as larvicides there are flavonoids, terpenoids, saponins and 

alkaloids. Each compound has different role and function as 

toxic to most of insects. 

The effect of larvae have been investigated in the 3rd  and 

4th  instar for 48 hours with five different concentrations of 

0.5% 0.25% 0.75% and 1%, abate, distilled water as positive 

control and a negative control. Based on the analysis of 

significance difference using SPSS 21.0 software, the result 

shows there is significance of difference between the negative 

control and treatment, whereas not Significantly difference 

within positive control. Based on the results obtained the 

highest mortality is the treatment concentration of 1% has the 

percentage of deaths  93% while the lowest mortality are at a 

concentration of 0.25% that had  percentage of 55%. 

 Lethal concentration determined by Probit analyze. The 

bioassay showed that LC50 methanolic extract of Papaya 

(Carica papaya) leaf has an effect to an Aedes aegypti LC50 of 

0.25%. It’s mean that when the larvae are laid out in the interval 

48 hours then it will require the concentration of papaya leaves 

is 0.25 % to kill 50 % larvae[6]. 

The number of deaths is high on the concentration of 1% 

and a low LC50 value could mean that papaya leaf extract is 

effective as larvicides. Concentration of  0.25% extract has 

been able to kill the larvae by  50%. The content of secondary 

metabolites in papaya is the leading cause death of the larvae  

Aedes aegypti mosquito. Flavonoids and alkaloids are 

phenolic which are plant defense compounds that work by 

inhibiting digestion insects, inhibiting respiration system of  

insect and toxic for insect [10][11]. Terpenoids are compounds 

that have a carbon chain. The role of terpenoids against 

insects by inhibiting insect feeding or reduce the ability of the 

insect to digest food [11]. Saponins in the leaves of papaya 

also have potential as larvicides. Insects that consume 

saponins can reduce the activity of the enzyme digestion and 

absorption of food. 

IV. CONCLUSION 

Methanol extract of Carica papaya leaf contain chemical 

compound s  such as flavonoids, terpenoids, saponins and 

alkaloids which made this extract to be potential as 

biolarvacide. LC 50 value in concentration 0,225%..  
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