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 ABSTRACT 

 Dengue hemorrhagic fever (DHF) is an infectious disease caused by the 
dengue virus and transmitted through the bite of the Aedes sp. mosquito. 
This disease is one of the main problems in Indonesia. Sukabumi is one 
of the cities in West Java that has the highest case di DHF. Chemical 
larvicides were used to control the Aedes aegypti mosquito. But its cause 
resistance in mosquito larva, so the seek for alternatives larvicides from 
natural and environmentally friendly are sought. Many studies had 
carried out on alternatives larvicides derived from natural product 
(biolarvicides). Natural larvicides have one advantage, that they do not 
cause resistance in mosquitoes. Several studies on biolarvicides are 
summarized to obtain information on several plants planted by the 
community in Gunungpuyuh District, Sukabumi City, which have the 
potential as biolarvicides. Of the 343 species of plants planted by the 
community, seven species of plants have high effectiveness with an LC 
(Median Lethal Concentration) LC50 value of <750 ppm. Lemongrass, 
cucumber, soursop, and kaffir lime were plants that potencial as 
biolarvicides compared to the others with LC50 values of 1.553 ppm, 
189.261 ppm, 279.882 ppm, and 603 ppm. This plant is easy to cultivate 
and can be used as a biolarvicides by the community. 
. 

This is an open-access article under the CC-BY-SA license 

                                                          

Introduction 
 Dengue Hemorrhagic Fever 
(DHF) is an infectious disease caused by 
the Dengue virus and transmitted through 
the bite of the Aedes sp. mosquito. 
According to WHO (2014) dengue 
hemorrhagic fever was first reported in 
Southeast Asia in 1954, namely in the 
Philippines, then spread to various 
countries. Indonesia is a Dengue 

hyperendemic country where the four 
serotypes of the dengue virus spread across 
34 provinces. The Indonesian Ministry of 
Health noted that in 2022, the cumulative 
on dengue cases in Indonesia up to the 
22nd week has reported 45,387 cases. 
While the number of deaths from dengue 
reached 432 cases. (Ministry of Health, 
2022).  
 In the City of Sukabumi, there was 
a rapid increase in DHF cases, and has an 
endemic area with an incidence rate (IR) or 
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morbidity rate reaching 113/100,000 
population, far above the limit of 
49/100,000 population. Based on DHF IR, 
an area can be categorized as high risk if 
IR > 55 per 100,000 population. Based on 
data obtained from the Sukabumi City 
Health Office, it was recorded that until 
February 2022 the number of DHF cases 
had reached 264 cases. This number even 
exceeds the cumulative cases that occurred 
in 2021, namely 160 cases. This shows that 
there is a significant spread of DHF in 
early 2022 and there have even been 4 
(four) deaths. One of the areas with the 
highest number of DHF cases is Karamat 
Village, Gunungpuyuh District. From the 
data, it is necessary to have the more 
intensive treatment and prevention in 
controlling Dengue Hemorrhagic Fever 
(DHF). The condition of the tropical area 
entering the rainy season will support the 
development of dengue fever vectors. 
Other factors such as mobility, population 
density, behavior, society, and unhealthy 
environmental conditions will make the 
spread of Dengue Hemorrhagic Fever 
more widespread and become a breeding 
ground for mosquitoes (Ministry of Health 
RI, 2022). 

Dengue Hemorrhagic Fever (DHF) 
is an infectious disease caused by the 
dengue virus with clinical manifestations 
of fever, muscle aches, and joint pain 
accompanied by leukopenia, rash, 
lymphadenopathy, and thrombocytopenia. 
Dengue fever is caused by the dengue 
virus which is spread by the Aedes 
aegypti mosquito. Apart from carrying the 
dengue virus, Aedes aegypti is also a 
carrier of yellow fever and chikungunya 
viruses. Eradication of Aedes 
aegypti mosquitoes is very difficult 
because they can adapt to the environment 
which makes them very resilient, even 
after disturbances due to natural 
phenomena or human intervention. On the 
other hand, the use of synthetic 
insecticides is very effective in killing 
mosquito larvae. However, its continuous 

use can cause negative impacts such as 
environmental pollution, and insects 
becoming resistant, resurgent, or tolerant 
to pesticides (Muzayyanaturrodiyah, 
2019). Besides the eradication of the 
mosquito, an effort to form a healthy 
community and support the 
implementation of clean and healthy living 
behavior (PHBS) is one of the ways to 
prevent Dengue Hemorrhagic Fever 
(DHF).  
 The use of these synthetic 
insecticides to eradicate mosquitoes in the 
last 40 years has increased either in quality 
and quantity. It is because these synthetic 
insecticides are easier to use, more 
effective, and more profitable from an 
economic standpoint. As a result of 
excessive and uncontrolled use, it has 
caused unexpected effects, such as 
resistance to the Aedes aegypti L. 
Approximately 20,000 people die per year 
due to pesticide poisoning, but it also 
causes fatal effects, such as cancer, 
disability, and infertility. Other negative 
impacts include the death of natural 
enemies of mosquitoes, the death of 
beneficial organisms, disruption of the 
quality and balance of the environment due 
to residues, and the emergence of 
resistance in target animals (vectors) 
(Moehammadi, 2005). 

Indonesia is a developing country 
that has a lot of natural resources. A lot of 
research and development of natural 
larvicides or larvicides derived from 
plants. It is because the use of abate in the 
long term can cause resistance to mosquito 
larvae. In addition, natural larvicides are 
environmentally friendly because they are 
easy to decompose in nature. Some plants 
have a class of secondary metabolic 
compounds that can have an effect as 
larvicides, including alkaloids, saponins, 
tannins, and phenolic compounds. Some 
plants that can be use as biolarvicides in 
larvae mosquitoes are Bandotan (Ageratum 
conyzoides), Cucumber (Cucumis sativus), 
Kaffir lime (Citrus hystrix), Sambiloto 
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(Andographis paniculata), Soursop 
(Annona muricata), Lemongrass 
(Cymbopogon nardus), and Ciplukan 
(Physalis angulata). Therefore we are 
interested in analyzing the potential of 
larvicidal plants from the community yards 
of the Gunungpuyuh sub-district, 
Sukabumi City. This study aims to reveal 
the potential of larvicidal plants to Aedes 
aegypti larvae from the community yards 
of the Gunungpuyuh sub-district, 
Sukabumi City 
 
Materials and Methods 
Data on medicinal plants in the 
Gunungpuyuh sub-district were obtained 
directly from field survey results. The 
plants cultivated by the community around 
their homes were identified. The plant's 
metabolites and their benefits were study 
through a literature study. Based on the 
literature study, it was study which plants 
from the plants grown by the 
Gunungpuyuh community could be use as 
biolarvicides. 
 
Based on literatures studies effectiveness 
of plant compounds killed larvae can be 
seen from the lethal concentration of the 
compound LC50. LC50 means the 
concentration of a compound that can kill 
50% of the total population of testing 
animals. 

Results and Discussion 
The data obtained in the field showed that 
there were 343 species of plants planted by 
the Gunungpuyuh community. Based on 
literature studies, all types of these plants 
have active compounds. Several active 
compounds from these plants have been 
study for their effects on mosquito larvae. 
The effects of the compound on mosquito 
larvae were consider effective if the 
compound at concentration can kill 50% 
(LC50) of the total population. LC50 is 
express in ppm (parts per million) or mg/L 
concentrations. Natural compounds can be 

categorized as active as biolarvicides if 
their LC50 is less than 750 ppm 
(Komalamisra et al., 2005).  
From the 343 plant species were identified 
in the gunungpuyuh community, seven 
species had several active compounds 
against Aedes aegypti mosquito larvae 
(table 1). Based on table 1, it seen that the 
LC50 concentration of the compounds 
possessed by the seven species of plants is 
still more than 100 ppm, based on the 
categories put forward by Komalamisra et 
al. (2005), compounds in these plants are 
classiffy as active compounds as 
biolarvicides on Aedes aegypti. Cucumber 
has the lowest IC50 among the six plant 
species, so it said that the compounds in 
cucumber are more active as biolarvicides 
than other plants. Cucumber fruit contains 
saponins, alkaloids, and flavonoids 
(Syamsul et al., 2014; Nurhidayat et al., 
2018; Rahmayanti et al., 2021). 
Flavonoids, saponins, and tannins are 
disliked by insects. As is the case with 
research on the effects of mango leaf 
extract containing flavonoids, saponins, 
and tannins, at a concentration of 60% it 
was effective in inhibiting Aedes aegypti 
larvae within 24 hours, and effectively 
inhibiting Culex sp larvae within 24 hours 
(Suhaillah et al., 2019). 
 
The mechanism of flavonoids in killing 
mosquito larvae is by interfering with the 
nerve and respiratory systems of the 
larvae, so that the larvae cannot breathe. 
The mechanism of saponins in killing 
larvae is by inhibiting the action of the 
cholinesterase enzyme in the digestive 
system of the larvae (Cania et al, 2013). In 
addition, saponins can bind to proteins and 
lipids in the cell membrane resulting in 
damage to the membrane structure. 
Membrane damage causes an imbalance in 
cell homeostasis and affects cell lysis 
(Ahdiah et al, 2015). The tannin 
mechanism in killing larvae is by reducing 
the activity of the digestive enzyme 
protease and amylase (Ahdiah et al., 2015). 
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Saponins and alkaloids found in marigold 
leaves (Tagetes erecta) also have the same 
effect on Aedes aegypti mosquito larvae 
(Marini et al., 2018; Pramudya et al., 
2020). Flavonoids are also present in noni 

leaves (Moringa citrifolia) which can kill 
Aedes aegypti larvae with an LC50 of 7.96 
ppm with an exposure time of 24 hours 
(Ati et al., 2022).

 
 

Table 1. Plant metabolites that active as biolarvacides in Aedes aegypti 
Spesies Local name Part of plant 

use Compound LC50 (ppm) LC90(ppm) Ref 

Ageratum conyzoides L Bandotan leaves Saponins, flavonoids, 
polyphenols, and 
essential oils 

2528.7 
 

2528.47 
 

 

Cucumis 
sativus L. 

Mentimun fruit phenolics, flavonoids 
and 
terpenoids 

189.261 
 

- Nurhidayat et 
al., (2018) 

Citrus hystrix Jeruk purut leaves Essential oil, 
flavonoids, saponins and 
terpenes 

279.882 
 

4000 
 

Ansori et al., 
(2018) 

Andographis 
paniculata 

Sambiloto leaves flavonoids, alkaloids 
and essential oil 

1373.6 
 

- Imanta et al., 
(2017) 

Annona muricata L Sirsak seed Acetogenin, palmitic 
acid, tannins, phytates 
and cyanide 

603  1641 
 

Ni Putu 
(2022) 

Cymbopogon    nardus L Serai leaves Essential oils (citronella, 
citronellol, 
and geraniol) 

1.553  - Novitarani et 
al., (2021) 

Physalis angulata L Ciplukan leaves Alkaloids, flavonoids, 
saponins, tannins, 
steroids and terpenoids 

3303 - Rindahayeni 
(2019) 

  
 
The lime leaves (Citrus hystrix) which 
contain limonoids can kill Aedes aegypti 
larvae at LC50190.55 ppm (Risti et al., 
2014). Limonoids are essential oils in 
oranges that can eliminate the coordination 
system of mosquito larvae (Lestari et al., 
2016; Musiam et al., 2018; Ansori, 2018). 
Lime leaf extract can also kill Aedes 
aegypti larvae by 76.7% (Mangampa et al., 
2017). Limonoids are included in the 
terpenoid group, as are the terpenoids 
found in bitter leaf (Andrographis 
paniculata) which affect the digestive 
system of Aedes aegypti larvae (Imanta et 
al., 2017). Terpenoids can inhibit feeding 
on the larvae so that the larvae starve and 
die. Like the research by Lestari et al. 
(2016), flavonoids, terpenoids (limonoids, 
citronellal, linalool, citronellol, citronella 
acetate, caryophyllene geraniol), and 
saponins in kaffir lime leaves can kill 
Aedes aegypti larvae with LC50 279.882 
ppm. 

 
The content of terpenoids (linalool, 
eugenol, and 1,8-cineol), flavonoids, 
alkaloids, essential oils, and tannins in the 
leaves of Ocimum sanctum and Ocimum 
basilicum are also able to kill Aedes 
aegypti mosquito larvae (Firmansyah et al., 
2019; Cristella et al., 2020). These 
compounds cause damage to the intestinal 
epithelium of Aedes aegypti larvae so that 
the larvae starve and die. Likewise, 
acetogenin compounds such as annonin, 
annonacin, Bulatasin, Bulatasinon, 
squaamosin asimisin, and annonastatisn in 
soursop leaf extract (Annona muricata) can 
kill larvae up to 96.66% (Kolo et al., 
2018). Likewise, terpenoids in celery 
leaves (Avium graveolens) are able to kill 
Aedes Aegypti larvae (Kartika et al., 2020). 
 
In general, the active compounds contained 
in plants cultivated by the Gunungpuyuh 
community can kill Aedes aegypti larvae. 
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These plants can be used as biolarvicides. 
These active compounds can inhibit 
growth, affect the nervous system, inhibit 
the reproductive development of insects, 
inhibit breathing, damage the digestive 
system so that they can cause death (Kolo 
et al., 2018). The active compound will 
increasingly affect the death of the larvae 
as the concentration of the compound used 
increases and the length of time the 
compound is exposed to the larvae. 
 
Conclusions 
Several plants planted by the 
Gunungpuyuh community in Sukabumi 
City can be developed and utilized as 
biolarvicides. 
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