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ABSTRACT 

 

 
ARTICLE DETAILS 

 
ABSTRACT: Using natural plants to combat diseases offers an alternative strategy for managing 

disease vectors transmitted by mosquitoes. One such beneficial plant is Pometia pinnata. 

Although some research has been conducted on the biological activity of P. pinnata, its potential 

as a mosquito larvicide remains unexplored. This study investigates the larvicidal efficacy of 

hexane extract from the skin of P. pinnata fruit against mosquito larvae. The fruit skin of P. 

pinnata was extracted using n-hexane solvent, followed by phytochemical screening. The 

larvicidal effectiveness of the extract was tested at concentrations of 25 ppm, 50 ppm, 75 ppm, 

100 ppm, 200 ppm, 500 ppm, and 1000 ppm. The LC50 value of the n-hexane extract 

demonstrated significant larvicidal activity. The results indicate that the n-hexane extract of P. 

pinnata fruit skin has the potential to serve as a natural larvicide, providing an eco-friendly 

solution for mosquito control. 
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INTRODUCTION 

Indonesia, a country plagued by tropical diseases 

transmitted by various insect vectors, faces significant health 

challenges. Among these vectors, the Anopheles mosquito is 

the primary carrier of malaria, while Aedes aegypti spreads 

dengue fever, chikungunya, and yellow fever. These disease 

vectors have become increasingly difficult to eradicate due to 

their adaptability to environmental conditions, enhancing 

their survival capabilities [1].  Despite intensified mitigation 

efforts, challenges persist. The increasing resistance of 

Plasmodium species to anti-malarial drugs and the rising 

number of insecticide-resistant Anopheles mosquitoes 

underscore the need for alternative control strategies [2–6]. 

Consequently, scientific focus has shifted towards larvicidal 

activities as a means of disease vector control. 

Prevention strategies include avoiding mosquito 

bites, treating infected individuals to eliminate infection 

sources, and eradicating mosquitoes and their larvae. 

Traditional methods, such as spraying, are less effective in 

eradicating adult mosquitoes due to their mobility and ability 

to hide in inaccessible places. Therefore, targeting 

mosquitoes at the larval stage, before they mature into adults, 

proves to be a more effective eradication strategy. One 

promising approach to controlling mosquito-borne diseases is 

the use of biological agents, including natural enemies, 

predators, and pathogens derived from plants [7,8]. 

The matoa plant (Pometia pinnata), an endemic 

species in Papua, has shown potential as a natural larvicide. 

Matoa fruits are seasonal, and literature indicates that the 

plant possesses various biological activities, including 

antioxidant, antibacterial, antidiabetic, toxic, analgesic, and 

α-glucosidase inhibitory properties [9–15]. Phytochemical 

studies have isolated several compounds from P. pinnata, 

including pometia, kaempferol-3-O-rhamnoside, quercetin-3-

O-rhamnoside, proanthocyanidin A2, epicatechin, and 

stigmasterol-3-O-glucoside. Additionally, a glycolipid, a 

steroid glycoside, and a pentacyclic triterpenoid saponin have 

been identified. These compounds contribute to the plant's 

diverse biological activities [16–19]. 

https://doi.org/10.47191/ijpbms/v4-i7-06
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Observations from Papuan village communities 

suggest that P. pinnata sawdust pulp can lethally affect fish 

and shrimp in river ecosystems, indicating potential 

bioactivity. However, its efficacy as a larvicide from hexane 

extract has not been reported. Therefore, this study aims to 

investigate the larvicidal potential of P. pinnata bark hexane 

extract against mosquito larvae at various concentrations. By 

exploring the larvicidal properties of P. pinnata, this research 

seeks to provide an eco-friendly solution for mosquito 

control, contributing to the broader efforts of managing and 

preventing tropical diseases in Indonesia. 

 

METHODS 

Preparation of Simplicia 

The fruit skin of the matoa plant (Pometia pinnata) 

was obtained from Jayapura, Papua Province, Indonesia. The 

fruit skin was collected, air-dried, and then further dried in an 

oven at 50°C. Once dried, the fruit skin was blended into a 

fine powder to obtain simplicia. The extraction of P. pinnata 

skin was performed using the maceration technique with 70% 

n-hexane as the organic solvent [20]. 

Larvicide Evaluation 

This study employed a post-test only group design. 

A total of 210 mosquito. The larvae were divided into seven 

treatment groups [21–24]. One positive control group was 

treated with 100 ppm of abate, while one negative control 

group was treated with distilled water. The remaining five 

groups were treated with different concentrations of P. 

pinnata skin extract: 25 ppm, 50 ppm, 75 ppm, 100 ppm, 200 

ppm, 500 ppm, and 1000 ppm. The mortality of the mosquito 

larvae was observed 24 hours after treatment with abate, 

distilled water, and the P. pinnata skin extract. Each treatment 

was replicated three times to ensure accuracy and reliability 

of the results (Figure 1).

 

 

Figure 1. Research Procedure Schem 

 

RESULTS AND DISCUSSION 

Preparation of Sample 

The extraction process yielded 0.28 grams of hexane 

extract from the skin of P. pinnata, resulting in a soft-textured 

solid. The hexane solvent facilitated the breakdown and 

expansion of the P. pinnata skin cells, allowing for the 

extraction of compounds through internal osmosis and 

withdrawal from the cell membrane. According to literature, 

the Pometia genus contains secondary metabolites from the 

terpenoid triterpene group [10,15]. A phytochemical 

screening of the n-hexane extract from P. pinnata skin was 

conducted, focusing specifically on detecting terpenoids and 

unsaturated steroids [13,25]. The results of this screening, as 

illustrated in Figure 2, indicated the presence of these 

metabolites. The screening test for terpenoids should show a 

color change in the sample before and after the addition of the 

n-hexane extract. Typically, a yellow color changes to 

reddish, suggesting the presence of terpenoids. This color 

change is attributed to the reaction between the Liebermann-

Burchard reagent and the active groups within the extract, 

resulting in the observed color transformation. 

 

 

 

 

 



Eco-Friendly Larvicidal Activity of Matoa (Pometia Pinnata) Skin Extract against Mosquitoes 

Yuliana Ruth Yabansabra :Author Corresponding                                                  July 07 Issue 04 Volume    627 

                                       

 

Figure 2. Results of Steroid Screening on n-Hexane Extract of P. pinnata Skin 

 

Biolarvicide Test Results 

The hexane extract of Pometia pinnata skin contains 

terpenoid compounds, which are known for their toxic 

properties. This toxicity has been reported in various studies 

on plants and is particularly harmful to fish and other cold-

blooded animals such as frogs (Sirait, 2007). The biolarvicide 

test results for the hexane extract of P. pinnata skin, at 

concentrations ranging from 25 to 1000 µg/mL, are shown in 

Table 1. The extract exhibited a significant mortality rate, 

with an estimated 50% mortality at 200 µg/mL. 

 

Table 1. Biolarvicide Test Results for Hexane Extract of P. pinnata Skin 

Concentration Solution Test 

(µg/mL) 

Average number of dead larvae Average Larval Mortality (%) 

Control 0 0 

25 0.33 3 

50 1.00 10 

75 2.67 26 

100 1.1 36 

200 5.33 53 

500 9.33 93 

1000 10 100 

 

The relationship between the concentration of the extract solution and larval mortality is depicted in Figure 3. 

 
Figure 3. Relationship Between Extract Concentration and Larval Mortality 
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The data presented in Figure 3 demonstrate that even 

at low concentrations, the hexane extract of Pometia pinnata 

skin exhibits significant toxicity to mosquito larvae. As the 

concentration of the extract increases, there is a notable rise 

in larval mortality. At a concentration of 500 µg/mL, the 

extract achieved an 80% mortality rate, underscoring its 

potential as a potent biolarvicide capable of disrupting the 

mosquito life cycle. To determine the LC50 value, the 

relationship between the log concentration of the extract 

solution and the percentage of larval mortality was analyzed. 

This data is presented in Table 2 and illustrated in Figure 4. 

 

Table 2. Log Data of Extract Solution Concentration and Percent Larval Mortality for Hexane Extract of P. pinnata Skin 

Concentration Concentration Log i % Death 

0 0 0 

25 1,40 3 

50 1,70 10 

75 1,88 26 

100 2,00 36 

200 2,301 53 

500 2,699 93 

1000 3,000 100 

 

Based on the data, a graph was constructed to depict 

the relationship between the log concentration of the extract 

solution and the percentage of larval mortality (Figure 4).

 

 
Figure 4. Relationship Between Log Concentration of Extract Solution and Percent Larval Mortality for Hexane 

Extract of P. pinnata Skin 

 

As shown in Figure 4, there is a linear relationship between 

the log concentration of the extract solution and larval 

mortality. The linear regression equation y = 67.082x – 

97.621, with an R² value of 0.9761, indicates a strong 

correlation between the concentration of the extract and the 

observed mortality rate. This linear relationship suggests that 

the hexane extract of P. pinnata skin has significant larvicidal 

activity, with a calculated LC50 value of 158.7103 ppm. 

Biolarvicides are generally biodegradable, making them an 

environmentally safe option for controlling mosquito 

populations. Although the specific species of mosquito larvae 

used in this study were not identified, the method of 

colonization using clear water in an open area suggests they 

are likely Aedes aegypti. This species is known to thrive in 

clean, open water sources such as bathtubs and flower pots 

and is a primary vector for dengue fever. From other research, 

it was found that leave ethanol extract  of Pometia  pinnata 

possesses  larvicidal  properties  against Aedes  aegyptilarvae,  

y = 67.082x - 97.621
R² = 0.9761
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as evidenced  by  an  LC50  value  of  0.101%.  The  results  

offer insights  into  the  possible  utilisation  of Pometia  

pinnata leaf extract as a viable source of active compounds 

for developing biolarvicides to control dengue vectors [26]. 

 Based on these findings, the hexane extract of P. 

pinnata skin shows considerable promise as an effective 

biolarvicide. Similar to ABATE, it can be used in locations 

where mosquitoes lay their eggs, such as bathtubs and flower 

beds, to control mosquito populations and reduce the 

incidence of mosquito-borne diseases. Understanding the 

concentration-response relationship is crucial for evaluating 

the interaction between a toxic substance and its effects. This 

relationship, often expressed as LD50 or LC50 values, helps 

determine the dose required to achieve 50% mortality. 

Although probit analysis is commonly used to handle toxicity 

data, deviations from the log concentration model can occur 

[8]. Nonetheless, the findings of this study suggest that the 

hexane extract of P. pinnata skin is a promising natural 

solution for mosquito control. 

 

CONCLUSION 

 The hexane extract of Pometia pinnata skin has 

demonstrated significant potential as a biolarvicide, 

exhibiting high toxicity against mosquito larvae. The 

phytochemical screening confirmed the presence of 

secondary metabolites, particularly terpenoids and 

unsaturated steroids, which contribute to its larvicidal 

properties. The extract showed a strong larvicidal effect, with 

an LC50 value of approximately 158.71 ppm. This highlights 

its potential as a natural and eco-friendly alternative to 

chemical insecticides. The findings suggest that the hexane 

extract of P. pinnata skin can be effectively used to control 

mosquito populations, particularly Aedes aegypti, which is 

known to transmit dengue fever. The extract's 

biodegradability further supports its use in various 

environments without posing significant environmental risks. 

Future research should focus on field trials to evaluate the 

practical applications of this extract in different 

environmental settings. Additionally, investigating the long-

term effects and potential resistance development in mosquito 

populations would be valuable. 
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