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ABSTRACT: Dengue Haemorrhagic Fever (DHF) is a rapid-
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onset infection caused by the Dengue virus that can lead to
Accepted  : Desember 25, 2023 severe shock and even death. Pometia pinnata, a plant found in
Published  : January 04, 2024 the Maluku region, possesses untapped therapeutic potential

despite the presence of secondary metabolite chemicals
believed to have larvicidal properties. This study aims to
evaluate the biolarvicidal efficacy of the leaf extract of Pomsetia
pinnata against Aedes aegypti's larvae, a DHF cartier. The
extraction process used the maceration technique employing
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ethanol as the solvent. A larvicidal experiment was performed
to evaluate the bioactivity against .Aedes aegypti larvae. The
findings indicated that the leaf extract of Pometia pinnata
possesses larvicidal properties against Aedes aegypti larvae, as
evidenced by an LC50 value of 0.101%. The results offer
insights into the possible utilisation of Pomsetia pinnata leat
extract as a viable source of active compounds for developing
biolarvicides to control dengue vectors.
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INTRODUCTION

In the present, infectious diseases continue to pose a significant challenge to public health.
Mosquitoes and other insects continue to be major factors in causing severe health issues. As a
tropical nation, Indonesia is susceptible to mosquito-borne diseases (Syahrani et al., 2022;
Wijayanti et al., 20106). Aedes aegypti is a mosquito species that serves as a carrier of severe diseases
such as chikungunya, yellow fever, zika virus, and dengue virus(Kraemer et al., 2019). Dengue
haemorrhagic fever (DHF) is a rapid-onset infection caused by the Dengue virus that has the risk
of inducing shock and mortality(Wang et al., 2020).

The global incidence of dengue disease is consistently rising on an annual basis. The annual
incidence of reported cases to the World Health Organisation (WHO) between 1996 and 2005
ranged from around 0.4 million to 1.3 million. In 2010, the number had increased to 2.2 million;
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by 2015, it had risen to 3.2 million. The nations with the most significant average number of dengue
cases reported to the World Health Organisation (WHO) in a single year between 2004 and 2010
were Brazil (447,446 cases), Indonesia (129,435 cases), Vietnam (91,321 cases), Mexico (75,353
cases), and Venezuela (61,612 cases) (Organization, 2020). The incidence of dengue in Indonesia
has surged to 95,893 cases, distributed throughout 472 districts and cities in 34 provinces.
Furthermore, fatalities have been reported in 219 districts and towns. The government promotes
preventative and promotive measures to enhance public health. Moreover, the government
exercises control over dengue vectors, employing insecticides. Using insecticides to eliminate 4edes
aegypti mosquitoes has resulted in broader distribution and escalated mortality rates(Aldridge et al.,
2024; Jaffal et al., 2023).

Abate, also known as temephos, is a commonly employed insecticide to manage or eliminate the
larvae of Aedes aegypti mosquitoes. Excessive use of pesticides can lead to environmental
contamination, the persistence of chemicals, and the development of resistance in the intended
insects(Martini et al., 2019). Using abate as a larvicide can lead to adverse effects such as human
poisoning, mainly due to the extensive application of abate, which can contaminate water sources,
especially drinking water(Choi et al., 2019). To promote illness prevention and control, one of the
measures taken is to harness the potential of natural substances derived from Indonesian plants,
which are recognised to possess diverse qualities. Various plant species have been demonstrated
to possess bioactive substances that efficiently decrease the population of Aedes aegypti larvae,
including matoa leaves (Pometia pinnata)(Aravinth et al., 2023; Penilla-Navarro et al., 2024).

Pomsetia pinnata, a plant with untapped therapeutic potential, is underutilised in the Maluku region.
The plant's fame primarily stems from its fruit, which possesses a particular flavour(Khu et al.,
2021; Suedee et al.,, 2013). In the past, researchers only concentrated on studying the secondary
metabolites of plants for their therapeutic properties. Matoa comprises saponins, triterpenoids,
tannins, and flavonoids(Razoki, 2023). The presence of flavonoids and saponins in Pomsetia pinnata
leaves is thought to possess the ability to harm the membranes of larvae, hinder endocrine
function, initiate chemical reactions that disturb the metabolic processes of the larval body, and
disturb the respiratory system in larvae. Consequently, this can diminish growth and lead to
mortality in mosquito larvae(Ananda et al., 2023; Bodlah et al., 2023).

Based on phenomeme on, researcher take title about” Pometia pinnata leaf extract as a natural
larvicide for aedes aegypti mosquitoes, a vector of Dengue Haemorrhagic Fever (DHF) Disease”.
This study aims to evaluate the biolarvicidal efficacy of the leaf extract of Pometia pinnata against
the larvae of Aedes aegypti L, which is the carrier of dengue fever(Janatiningrum et al., 2024;
Mohammad et al., 2012). The results of this research can also serve as a basis for further studies
regarding the mechanism of action of Powmetia pinnata leaf extract as a bio larvicide and its potential
in field applications. Additionally, it can drive practical implementation efforts in disease vector

control programs, whether through government or private initiatives (Asgari, 2023).
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METHOD

Type of Research

This research is an experimental research with a post-test-only control group design.

Research Design

This study employed a Completely Randomised Design (CRD) using five treatments and three
replications. The division of groups in this study is as follows.

a.  Group I: ethanol extract of Pometia pinnata leaves with a concentration of 0 g/L.

Group II: ethanol extract of Pometia pinnata leaves with a concentration of 2.5 g/L.

Group IIL: Pometia pinnata leaf ethanol extract concentration of 5 g/L.

Group IV: Pometia pinnata leaf ethanol extract concentration of 10 g/L.

o po T

Group V: Pometia pinnata leaf ethanol extract concentration of 20 g/L.

Tools and Materials

The equipment utilised in this study comprised an analytical balance, pipette, 1000cc measuring
cup, plastic tray, 15 plastic containers (as receptacles), glass jar, cloth (as a safeguard to prevent
adult mosquitoes from escaping), blender or juicer, glass stirring rod, extractor (maceration
apparatus), evaporator, label paper, and knife. The ingredients utilised comprise ethanol, leaves of
Pomsetia pinnata, purified or distilled water, Aedes aegypti larvae, and fish food as nourishment for the
larvae(Rao et al., 2023; Rodrigues dos Santos et al., 2023).

Working Procedure

Mosquito larvae preparation

The Aedes aegypti eggs were acquired from the Laboratory of Animal Sourced Disease Control
(P2B2) of the Health Research and Development Agency (Balitbangkes) in Banjarnegara. The eggs
were placed in plastic trays filled with approximately 1000cc of purified water. Following the
hatching process, the larvae were provided with fish food daily. The larvae were cultivated until
stage III, which took around six days, before being utilised in the research.

Test Material Preparation

The leaves of Pometia pinnata were collected and subjected to a drying process by aeration at
ambient temperature. After drying, the leaves were pulverised using a blender, and the resulting
powder was measured by weight. The powder was subsequently extracted using maceration
utilising ethanol solvent to get a liquid extract. The ethanol solution of Pometia pinnate leaves was
obtained by collecting and evaporating the liquid extract using a rotating evaporator (rotavapor) at
400C. This process resulted in the concentrated ethanol extract from Pometia pinnate leaves.
Subsequently, the ethanol extract, which had been concentrated, was measured and then mixed
with distilled water to provide the required dosage for the study.

Removal of Larvae in Containers

1. Larvae in plastic trays are transferred to glass containers

2. Using a pipette, take ten larvae and place them into each container

3. After all larvae were transferred to the containers, each group of containers was covered with
a cloth.

4. Larvae were fed fish food throughout the study.
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Larvicidal Activity Testing

Ten larvae of Aedes aegypti mosquitoes were moved from the container to a glass cup holding the
correct extract concentration. During 24 hours, observations were conducted, commencing the
time count after the larvae were introduced into the goblets.

Data Collection

The data acquired entailed quantifying the mortality rate of larvae in each container throughout
the observation period. The counts were documented in a table, with larvae being classified as
deceased if they sank to the bottom of the container, displayed no movement, were visibly
separated from other mobile larvae, and did not react to any stimuli.

Subsequently, the death rate of mosquito larvae was determined by applying the formulated
equation to the prepared concentration.

Mortality — Number of animals that died < 100%

Total number of test animals

Data Analysis

The observation data will undergo analysis utilising Analysis of Variance (ANOVA) through the
SPSS 24.00 software. If a statistically significant difference is observed, additional tests will be
conducted using the Least Significant Difference Test (BNT) with a confidence level of 0.05%.

RESULT AND DISCUSSION

Mortality of Aedes aegypti Mosquito Larvae
The results of observations on the average mortality of Aedes aegypti mosquito larvae during 24
hours of observation can be seen in Table 1.

Table 1. Average mortality of Aedes aegypti mosquito larvae

Concentration 1 Reg cat 3 Total Aver;%itzﬁiﬂ):r of Mo(f);:l)hty
0% 3 4 3 10 3,33 33,3
2,5% 10 10 10 30 10° 100
5% 10 10 10 30 10° 100
10% 10 10 10 30 10° 100
20% 10 10 10 30 10° 100

Table 1 reveals that the average mortality rate of Aedes aegypti mosquito larvae is 3.33 individuals
(33.3%) at a concentration of 0%. At concentrations of 2.5%, 5%, 10%, and 20%, the mortality
rate of mosquito larvae is ten individuals (100%0).

The Analysis of Variance (ANOVA) findings indicated the F value > F table value. This implies
that the Pometia pinnata leat extract significantly impacts the mortality of Aedes aegypti mosquito
larvae(Finetti et al., 2023; Thambi et al., 2024). The subsequent tests utilising the Least substantial
Difference (BNT) test revealed a significant difference in the average mortality rate of Aedes aegypti
mosquito larvae when exposed to Pometia pinnata leaf extract at a concentration of 0% compared

to doses of 2.5%, 5%, 10%, and 20%. However, there was no significant difference in the average
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mortality of Aedes aegypti mosquito larvae when exposed to Pometia pinnata leaf extract
concentrations of 0.75%, 1%, 2%, and 2% (Krokovsky et al., 2023).
The mean death rate of Aedes aegypti mosquito larvae in Table 1 can be observed with greater

10 10 10 10
- I I I l

0% 2,50% 5% 10% 20%
Concentration

clarity in Figure 1.

Average number of mortalities

Figure 1: Mortality graph of Aedes aegyp?i mosquito larvae after being treated with Pometia pinnata
leaf extract.

Table 1 demonstrates that the ethanol extract derived from Pometia pinnata leaves can induce
mortality in Aedes aegypti mosquito larvae, which are the carriers of the dengue disease. Overall
death of mosquito larvae was seen at doses of 2.5%, 5%, 10%, and 20%. The findings indicated
that during the initial 2-hour period of observation, the mean mortality rate of Aedes aegypti
mosquito larvae was eight individuals (80%) at 2.5% and 5% concentrations, 8.67 individuals
(86.7%) at 10% concentration, and 8.33 individuals (83.3%) at 20% concentration. As per
Kusumawati et al. (2018), an increase in the concentration of the extract leads to a corresponding
increase in the number of active chemicals present in the extract, which in turn affects the mortality
rate of mosquito larvae.

The ANOVA test reveals a significant impact of administering Pometia pinnata extract on the death
rate of Aedes aegypti mosquito larvae. Following the observed effect, the LSD statistical test is
employed to ascertain the disparity in impact among the treatments. According to the LSD test, it
has been determined that the average death rate of Aedes aegypti mosquito larvae in Pometia pinnata
leaf extract at a concentration of 0% is substantially distinct from the concentrations of 2.5%, 5%,
10%, and 20%. However, there was no significant difference in the average mortality rate of Aedes
aegypti mosquito larvae when exposed to Pometia pinnata leaf extract concentrations of 0.75%, 1%,
2%, and 2%.

The mortality of Aedes aegypti larvae in this study was caused by the presence of secondary
metabolite chemicals in the extract of Pometia pinnata. Bach of these secondary metabolite
molecules plays a distinct role in facilitating the effectiveness of natural larvicides (Lim et al., 2023;
Souza Whuillda et al., 2019). The presence of flavonoids in Pometia pinnata acts as a receptor
antagonist in the oral region of the larvae, impairing their ability to perceive taste stimuli.
Consequently, the larvae cannot perceive the food in their vicinity, impeding their ability to attain
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the optimal weight necessary for advancing to the subsequent phase. Furthermore, secondary
metabolite chemicals, including saponins and tannins, function as gastric toxins, leading to
decreased growth rates and nutritional problems in larvae (Divekar ez al., 2023).

Saponins exert their effects through two primary pathways. Saponins initially activate the mucous
membranes of the digestive tract, inducing a bitter sensation that diminishes the larval appetite and
ultimately results in mortality(Francis et al., 2002; Mikolajczyk-Bator, 2022). Furthermore,
saponins can harm the protective layer of wax that covers the insect's body, causing substantial
loss of fluids and ultimately causing the death of the larvae. Consequently, as the concentration
increases, the larvae ingest a more significant number of secondary metabolite chemicals, resulting
in an elevated death rate of the larvae(Cui et al., 2019).

Tannin molecules are crucial in suppressing enzyme activity and eliminating substrates, particularly
proteins(Divekar et al., 2022; Huang et al., 2018). Tannins hinder the regular functioning of
enzymes by attaching to them, causing disruptions in cellular metabolic processes and leading to
nutritional deficits in larvae. Stunted larval growth is the outcome, and if this progression persists,
it might result in larval mortality(Delimont et al., 2017).

Lethal Concentration 50 (LCs) value

The efficacy of the ethanol extract derived from Powmsetia pinnataleaves in causing the death of Aedes
aegypti mosquito larvae is assessed by determining the L.Csy value. The L.Cs, value represents the
concentration required to kill 50% of the Aedes aegypti mosquito larvae. This determination is made
using Probit analysis. Table 2 displays the outcomes of the probit analysis.

Table 2. L.Cs value of ethanol extract of Pometia pinnata leaves

95% Confidence Interval for Treatment
Lower Bound Upper Bound

50 0,101 0,007 0,382

Probability Estimate

The data presented in Table 2 indicates that the L.Csy value of the ethanol extract derived from
Pomsetia pinnata leaves is 0.101%, with a lower confidence limit of 0.007 and an upper confidence
limit of 0.382. A concentration of 0.101% ethanol extract derived from Pometia pinnata leaves can
cause mortality in 50% of Aedes aegypti mosquito larvae. According to Tanamatayarat's (2016)
toxicity categorisation, the Pometia pinnata leaf extract is poisonous based on its LCs, value below
ten ppm(Tanamatayarat, 2016). Furthermore, according to Clarkson, L.Csy values exceeding 1000
ppm are classified as non-toxic based on the toxicity classification. .C* levels ranging from 0 to
100 ppm are highly hazardous. Based on the LCs value of 0.101% for the Pometia pinnata leat
extract, it may be inferred that the extract falls into the very hazardous classification according to
the criteria established by Clarkson(Meena et al., 2020).

The findings of this study suggest that the leaf extract of Pometia pinnata has significant promise as
a larvicide for effectively managing the larval population of Aedes aegypti mosquitoes, which are
responsible for transmitting dengue fever. The positive meaning of this capability can be harnessed
in the development of bio-larvicides as a substitute in Aedes aegypti mosquito control programmes
and endeavours to mitigate the proliferation of dengue disease. However, additional study is
necessary to identify the active chemicals, comprehend the mechanism of action, and ensure safety
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issues. This is crucial to fully maximise this approach's potential before implementing it on a larger
scale.

CONCLUSION

Based on the findings and analysis, the leaf extract of Pometia pinnata demonstrated promise as a
biolarvicide against the larvae of Aedes aegypti, the carrier of Dengue Fever (DHF). The larvicidal
activity exhibited a notable efficacy in suppressing the development of mosquito larvae, as
evidenced by the considerable L.Cs value of 0.101%. The results suggest that the leaf extract of
Pomsetia pinnata contains secondary metabolite chemicals that possess larvicidal capabilities, which
can be effectively used in efforts to control dengue vectors(Khoo et al., 2023; Sujatmiko et al.,
2021).

The implications of this research drive the development of bio larvicide products based on the
extract of Pometia pinnata leaves to control the population of Aedes aegypti mosquito larvae. These
products can be considered environmentally friendly alternatives and safe for humans in efforts to
prevent the transmission of Dengue Hemorrhagic Fever (DHE).
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