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Background: Dengue Hemorrhagic Fever (DHF) is an infectious
disease caused by one of the four serotypes of dengue virus
transmitted through mosquitoes, especially Aedes aegypti and Aedes
albopictus. As the Aedes aegypti mosquito-borne DHF illness is still
in its larval stage, it can be prevented by utilizing larvicides. A more
secure and efficient method to eliminate mosquitoes is by using
natural larvicides. Underutilized soursop leaves contain secondary
metabolite components that can potentially be larvicides, such as
annonins, saponins, flavonoids, and tannins. Objective: This study
was to determine the effectiveness of soursop leaf extract as a
larvicide in controlling Aedes aegypti vectors and to determine the
most effective concentration of soursop leaf extract as an Aedes
aegypti larvicide. Material and Method: The study was an analytic
observational study utilizing a cross-sectional methodology. This
study was carried out from March to May 2022. Soursop leaves were
extracted using the percolation method, employing a solvent of 96%
ethanol with alkaloids, flavonoids, saponins, and tannins. Result:
The soursop leaves extract yielded in this study was as much as
131.22 grams (13.12%). The most effective concentration of soursop
(Annona muricata L.) leaves was 3%, with a mortality value of
100%, not much different from the value resulting from 1%
temephos. The LC50 results obtained a value of 0.163%.
Conclusion: Soursop leaf extract was effective as a larvicide against
Aedes aegypti mosquito larvae.

How to cite:

Marcellia, S., Margareta, T. I., Retnaningsih, A. 2024. Effectiveness of the Larvacide Ethanol Extract of
Soursop Leaves (Annona muricata L.) against Aedes aegypti Larva. Majalah Biomorfologi-Biomorphology

Journal, 34(1): 45-51.

Majalah Biomorfologi (Biomorphology Journal) p.ISSN:0215-8833, e.ISSN: 2716-0920

doi: 10.20473/mbiom.v34i1.2024.45-51

@ ® Copyright: © 2024 by the authors. Open access publication under the terms and condition of
BY the Creative Commons Attribution 4.0 International license (CC.BY 4.0).

Highlights

1. Dengue fever, caused by mosquitoes known as Aedes aegypti, can be avoided by applying
larvicides while the insects are still in their larval stage.

2. The extract from soursop leaves at a concentration of 3% is the most effective for Aedes
aegypti larvae, resulting in 100% mortality.
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BACKGROUND

Dengue hemorrhagic fever (DHF) is an infectious disease caused by one of the four serotypes of
dengue virus transmitted through mosquitoes, especially Aedes aegypti and Aedes albopictus (Kularatne
& Dalugama, 2022). Dengue hemorrhagic fever (DHF) can be transmitted to humans through mosquito
bites from Aedes aegypti, which remains a significant public health issue in Indonesia and frequently
leads to outbreaks (Jumaina & Gani, 2019). The prevalence of DHF continues to rise, with a 30-fold
increase observed in 50 to 100 million cases of dengue across 100 nations where dengue is prevalent
(Soekiman, 2012). DHF emerges rapidly, which can lead to concern among Indonesians due to its
potential to cause fatalities and a quick spread. Therefore, it is crucial to provide appropriate medical
care for dengue fever patients in this situation (Minister of Health of The Republic of Indonesia, 2021).

Temephos is the predominant larvicide employed for managing Aedes aegypti L. larvae. Indonesia
has used temephos (Abate 1SG) as a mosquito control since 1976. Since 1980, temephos has been
widely utilized to manage Aedes aegypti mosquitoes (Adyatma, et al., 2021). Extensive utilization of
melatonin and temephos insecticides has been conducted in Indonesia for over 25 years to manage
Aedes aegypti, resulting in the rapid development of resistance in this species (Rahmayanti, et al., 2016).

Larvicides exhibit several adverse consequences, including the development of mosquito and larvae
resistance, the potential for water and food contamination, and the possibility of chemical residue
accumulation in flora, fauna, soil, and the surrounding environment (Bruhl, et al., 2020; Meier, et al.,
2022). Efforts to mitigate the adverse effects of chemical pesticides can employ safer alternative
methods. A more secure option is using natural larvicides as a more productive means of exterminating
mosquitoes. Aedes aegypti larvae can be derived from safe and environmentally friendly plants. These
plants can degrade specifically to the target. The larval phase has limited movement compared to adult
mosquitoes (Dhavan & Jadhav 2020).

Soursop leaves are frequently utilized in Indonesia as a potential source of larvicides. Scientific
evidence has demonstrated the efficacy of soursop plants in eliminating mosquito larvae. Moreover,
soursop leaves do not harm humans or other organisms (Parthiban, et al., 2020). Furthermore, soursop
leaves are readily accessible and anticipated to exert a beneficial influence on human well-being.
Soursop leaves possess insecticidal and larvicidal properties, making them effective insect repellents
(Santos, et al., 2023).

In a previous study by Bestari, et al., (2020), the effectiveness of soursop leaf extract in eliminating
Aedes aegypti mosquito larvae was demonstrated. The results showed that using soursop leaf extract at
a dosage of 0.6% successfully eradicated Aedes aegypti larvae. In addition, a concentration of 0.12%
showed a notable 100% effectiveness rate.

OBJECTIVE

The objective of this study was to determine the concentration of soursop leaf extract that was effective
as a larvicide for controlling Aedes aegypti vectors and the LCso value of soursop leaf extract for
exterminating Aedes aegypti larvae.

MATERIAL AND METHOD

The study was an analytical observational study with a cross-sectional design. The research was
carried out from March to May 2022. The collection and analysis of larvicides were conducted in the
FMIPA Chemical Laboratory of The University of Lampung, Indonesia. The sample in this study used
1000 g of soursop leaves.

The population in this study consisted of Aedes aegypti larvae in their third and fourth developmental
stages. Aedes aegypti eggs were obtained in dry form and on paper media. Aedes aegypti mosquito
larvae eggs were obtained from the Research Center and Pangandaran Health Development (-
7.666884816624908, 108.68046687514536). The sample used in this study was collected from young
soursop leaves (Annona muricata L.). Three leaves were counted, starting from the stem of the soursop
plant. Soursop leaves were collected from plantations in the Gedongtataan area, Pesawaran. Soursop
leaves were in good condition and free from pests, and the undamaged/fresh leaves were chosen.
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Meanwhile, during the early stage of development of Aedes aegypti, known as instar I, the larvae are
usually 3-5 days old and are actively living (Hermawan & Amirullah, 2016; Anggrain & Cahyati, 2017).

The equipment utilized for testing a beaker glass includes a measuring glass, an Erlenmeyer flask, a
pipette for measuring drops and volume, a stirrer, paper strain stems, a paper label, a plastic vessel, an
oven, a blender for simplistic, a tray, spatula, and funnel. Additionally, analytical scales and rotary
evaporators are also considered essential tools.

The materials utilized in this study included leaves from the Soursop plant (Annona muricata L.),
larvae of the Aedes aegypti mosquito, and 96% Ethanol made in Indonesia by PT. Karya Muda
Indochem (210114.001), the Abate, distilled water, HCL made in Indonesia by Braco (2208195445),
FeClsmade in Indonesia by Merck (1.07174.1000), the Mg made in Indonesia by Braco (263/MP/0617),
H>SO4 made in Indonesia by PT. Smart Lab Indonesia (109502072001), Mayers reagent, Dragenroff’s
reagent, Wagner’s reagent made in Indonesia by PT. Palapa Muda Perkasa (8085038811), Chloroform
and Ammonia.

The method employed in this study was the maceration method for extraction. The extraction
procedure was carried out by soaking the powdered plant material in a liquid and gently stirring it at
average room temperature. The maceration method was chosen because of its benefits, such as its
straightforward work procedure, simple tools, and compatibility with materials that cannot withstand
heat (Wilson, et al., 2022).

The results of this study were analyzed using the Shapiro-Wilk, Probit test, and ANOVA statistical
tests. The significant level is considered if p<0.000 The hypothesis was examined statistically using
IBM SPSS Statistics for Windows, version 25 (IBM Corp., Armonk, N.Y., USA). The Shapiro-Wilk
test is used for valid and efficient normality tests on small samples. The probit test is used to determine
the LCso value obtained from the results of this study. In this case, ANOVA is used to analyze
independent and dependent variables to determine the efficacy of ethanol extracts as Aedes aegypti
larvicides.

RESULT

In the control group, alternative names were used for the negative and the positive control groups for
the temephos dissolved in water until it reached a volume of 100 ml. The experimental group utilized a
4% concentration (b/v) of ethanol extract derived from soursop leaves, with concentrations of 0.50%,
0.75%, 1%, and 3%. The dissolved component was added to the distilled water slowly until the amount
reacheed 100 ml. Every time, there were 25 immature Aedes present in the solution.

Table 1. Treatment plan for 96% ethanol extract of soursop leaves on Aedes aegypti larvae.

Treatment Concentration  Number of larvae x repetition  Total
% Control (-) Aquades 25 larvae x 5 125 larvae
% Control (+) Temefos 1% 25 larvae x 5 125 larvae
P1 0.50% 25 larvae x 5 125 larvae
P2 0.75% 25 larvae x 5 125 larvae
P3 1% 25 larvae x 5 125 larvae
P4 3% 25 larvae x 5 125 larvae
Total 750 larvae

An ethanol-free test was performed on soursop leaf extract (Annona muricata L.) to release the extract
from ethanol and yield a pure extract free of contamination. It is ethanol-free if the extract does not
smell like lodoform and no yellow precipitate occurs (Sumiati, 2014). This was also found in this study,
as can be seen in Table 2, that the ethanol-free experiment involved the combination of the extract with
NaOH 1 N and iodine 0.1 N.
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Table 2. Ethanol-free test results on ethanol extract of soursop leaves.

Identification Procedure Result
Ethanol-free Extraction + NaOH 1 N + lodine 0.1 It did not produce an iodoform odor or form a yellow
test N precipitate.

Table 3 shows the phytochemical screening testing of the soursop (Annona muricata L.) leaves using
ethanol solvent, indicating that this sample has an Alkaloid, Flavonoid, Tannin, and Saponins.
Phytochemical tests on soursop leaf extract were done to determine the presence of secondary
metabolites (Asfahani, et al., 2022).

Table 3. Phytochemical test results of ethanol extract of soursop leaves (Annona muricata L.).

Qualitative Test Observation Result
Alkaloids The solution was red-brown, and there was a white residue  Positive
Flavonoids Brick-red solution Positive
Saponins The solution was brick-red, and stable foam was formed Positive
Tannins Greenish-black solution Positive

The toxicity test extract of soursop leaves (Annona muricata L.) was processed, and the LCs value of
the data was obtained (Table 4). Regarding the larvae of Aedes aegypti, the results demonstrated that
the lethal concentration required to kill 50% of the test animals was 0.163%. Larvicide concentration is
deemed effective when it results in 10-95% mortality rates for the larvae (World Health Organization,
2011). Based on the test results, it can be concluded that the extract from soursop leaves is an effective
larvicide. This effectiveness was demonstrated at concentrations of 0.50%, resulting in a larval mortality
rate of 94.4%. An ANOVA test yielded a statistically significant result (p<0.000). This indicated a
statistically significant difference (p< 0.05) in the number of deaths among the Aedes aegypti larvae in
each treatment. LSD test results showed that a 0.50% concentration had better larvicide effectiveness.

Table 4. Test results for the effectiveness of larval mortality.
Mortality (%) LCso (%) p-value

Concentration (%) Death of larvae (tail)

(10 Hours)
0.50% 118 94.4% 0.000
0.75% 121 96.8% 0.000
1% 122 97.6% 0.163% 0.000
3% 125 100% 0.000
Control + 125 100% 0.000
Control - 0 0 0.000

The result of the LSD (Least Significant Differences) test showed that concentrations of 0.50% had
better effectiveness for the larva. This can be seen at a concentration of 0.50%), which has significant
differences when compared to concentrations of 0.75%, 1%, and 3% in killing the larvae of the Aedes
aegypti mosquito. 0.50% concentration has better larvicide effectiveness.

Table 5. Results of Least Significant Differences (LSD) at 10'" hours.
Treatment 0,5% 0.75% 1% 3% K+ K-
0.081 0.012 0.000 0.000 0.000

0.75% 0.081 0.372 0.012 0.012 0.000
1% 0.012 0.372 0.081 0.081 0.000
3% 0.000 0.012 0.081 1.000 0.000
K+ 0.000 0.012 0.081 1.000 0.000
K- 0.000 0.000 0.000 0.000 0.000
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DISCUSSION

The alkaloid compound supposedly inhibits the AchE enzyme, which causes acetylcholine to
accumulate, disrupting the impulse transmission system to muscle cells. This results in larvae
experiencing constant convulsions and eventually paralysis, and if this condition continues, it can lead
to larval death. Flavonoids work by entering the larva's body through the respiratory system, resulting
in nerve swelling and damage to the breathing system, causing larvae to be unable to breathe and
eventually die. Saponins work by interfering with the development and disturbance of the molting of
the larvae so that they will not be able to develop to the next stage. Tanin compounds can bind protease
enzymes to the enzyme by the tannin. The work of the enzyme will be inhibited so that the metabolism
of the cells can be disrupted, and the larva will lack nutrients, resulting in the inhibition of larval growth.
If this process occurs continuously, it will affect larval death (Rahmayanti, et al., 2016).

This study used Aedes aegypti larval instars 111 and IV. The third and fourth instar larvae were chosen
because they were similar in size and structure to those in Trisnawati & Rahayuningsih, (2009) which
found that instar larvae | and Il were developing digestive tract cells, particularly in the middle intestine,
almost identically to instars Il and IV. Third and fourth-stage larvae have structures and complete
components such as the number of internal epithelial cells and digestive tracts. This makes the larvae
more resistant to toxin attack, and they are also almost the same size. Therefore, choosing third- and
fourth-stage larvae is important to avoid mistakes when selecting test larvae. In this study, the larvae
were separated into six groups: the positive control group with a 1% concentration of temephos, the
negative control group, and the soursop leaf extract treatment groups with concentrations of 0.50%,
0.75%, 1%, and 3%. Every treatment group included 25 Aedes aegypti mosquito larvae, with the amount
of larvae established by the (World Health Organization, 2011).

The LCso test measured the lethal dose at which 50% of the larvae in the test population died. The
LCso probit analysis demonstrated that the ethanol extract of soursop leaves (Annona muricata L.) was
effective at 0.163%. These findings indicate that the soursop leaf extract can eradicate 50% of Aedes
aegypti mosquito larvae when used at this dose. Hence, the extract derived from soursop leaves has
highly toxic characteristics against Aedes aegypti larvae. According to Ismatullah, (2014) the level of
toxicity was categorized as highly hazardous if below 1%, toxic if between 1-10%, moderately harmful
if between 10-50%, slightly hazardous if between 50-99%, and non-toxic if beyond 100%. Value is
more effective in killing experimental animals since it takes a lower dosage to deliver deadly effects
over a more extended period (Erhirhie, et al., 2018).

In a study conducted by Bestari, et al., (2020) the effectiveness of the extracts from soursop leaves
(Annona muricta L.) and ketapang leaves (Terminalia catappa L.) in eliminating Aedes aegypti larvae
was examined. The chemicals present in these extracts include alkaloids, flavonoids, saponins, and
tannins. The LCso findings were obtained at a concentration of 0.015%. These findings indicate that the
research conducted on the extraction of leaves from the soursop fruit has revealed a higher toxicity level
than prior studies. The variability in the LCso results is attributable to differences in the larvae's ability
to withstand the effects of the test chemical. Additionally, a number of plant-derived factors may also
be relevant, including the plant's geographical origin, the time of harvest, the storage conditions of the
plant material, the type and quantity of active chemicals the plant contains, and the extraction techniques
used (Rosmayanti, 2014).

Strength and limitations

This research was helpful as a reference regarding larvicide against mosquito larvae. For this study,
we utilized a low concentration of mosquito larvae. In future studies, we recommend using greater
dosages to accelerate the death rate of mosquito larvae.

CONCLUSION

Soursop (Annona muricata L.) leaf extract has a larvicidal activity against Aedes aegypti larvae. It has
a larvicidal efficacy class based on the LCsp value produced.
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