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ABSTRACT: Filariasis control is carried out on a regional 

basis by implementing environmental management, vector 

control, curing or treating sufferers, providing medicine to 

healthy people infected with filarial worms and as a source of 

transmission of Filariasis as well as mass administration of 

preventive medicine. This study aims to evaluate the 

effectiveness of clove oil (Syzygium aromaticum) and 

lemongrass oil (Cymbopogon citratus) as natural larvicides 

against Culex sp mosquito larvae. The method used in 

conducting this research is the experimental method. Based on 

the research results, it shows that the results of clove leaf oil 

are more effective at concentrations (0.14 ml, 0.16 ml, 0.18 ml, 

and 0.20 ml) which can eradicate 50 Culex sp mosquito larvae 

with a percentage value of 50% compared to citronella oil 

(Cymbopogon citratus) which can only eradicate Culex sp 

mosquito larvae with the ability to eradicate not reaching 50 

mosquito larvae. With a percentage value below 50%. It is 

hoped that this research can be the basis for developing natural 

mosquito control that is safe for the environment while 

supporting the prevention of vector-borne diseases in the 

community. 
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INTRODUCTION 

According to WHO data, in 2021, 882.5 million people in 44 countries live in areas that require 

preventive chemotherapy to stop the spread of infection. The global baseline estimate of people 

affected by lymphatic filariasis is that 25 million men suffer from hydrocele and more than 15 

million men suffer from lymphedema. At least 36 million people still suffer from manifestations 

of this chronic disease (Who, 2023).  

Based on data collected in 2022, the Ministry of Health reports that there are 8,635 people in 

Indonesia who suffer from elephantiasis or filariasis. The Ministry of Health found that the five 

provinces with the most cases in the 2022 National Filariasis Situation Analysis were Papua with 

3,629 cases, West Papua with 620 cases, NTT with 1,276 cases, Aceh with 507 cases, and West 

Java with 424 cases (Health., 2022). 
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Tojo Unauna 4.3% (2009), Morowali 1.17% (2009), Banggai 1.1% (2009), Bangkep 1.16% (2002), 

Parigi Moutong 2.14% (2004), Poso 1.66% (2004), Sigi Regency 1.14% (2003), Donggala 1.14% 

(2003), and Buol. 1.52% (2015) are nine endemic districts in Central Sulawesi Province with 

Microfilaria Rates > 1%. Thus, filariasis is still a public health problem in Central Sulawesi Province 

(Department, 2022). 

The use of chemical insecticides from the mosquito larval stage is one of the methods currently 

used to control and eradicate mosquitoes. Continuous use of chemical pesticides can harm humans 

and may make mosquito larvae more resilient. Therefore, to reduce the negative impacts caused 

by synthetic insecticides, it is necessary to control methods that are effective in reducing mosquito 

populations and are safe for the environment. It is known that clove plants have the potential to 

be an insecticide because they contain eugenol and (vi) anti-insects (eugenol as a lavaricide can be 

used to control insects such as Aedes aegypti and Anopeles stephensi mosquitoes (Kelana, 2022). 

Control of adult mosquito vectors is also carried out using nebulization techniques. Continuous 

use of chemicals can harm living things, including humans, animals, plants and the environment. 

In addition, chemical control has apparently created resistance to mosquitoes and requires a lot of 

energy and money. Regarding the dangers of using chemicals to control mosquito vectors, 

mosquito vector control methods must use controls made from natural extracts or plant essential 

oils which are more environmentally friendly and safe for the survival of humans, animals, plants 

and the surrounding environment (Budiman et al., 2024).  

One plant that is considered to be able to be used as a natural insecticide is clove leaf oil (Syzygium 

aromaticum) because it contains eugenol, flavonoids, saponins, and tannins and (vi) anti-insects 

(eugenol as lavarside can be used to control insects such as Aedes aegypti and Anopeles stephensi 

mosquitoes (Screening et al., 2021). 

A natural ingredient that can also reduce mosquito larvae is the Lemongrass Leaf plant 

(Cymbopogon ciratus). Lemongrass contains essential oil components with components of 

geraniol (20-40%), citronellal (25-50%), and citronellol (10-15%) which produce an aroma, so it 

can be used as a mosquito repellent. Citronellol and geraniol are active ingredients that are disliked 

and avoided by insects, including mosquitoes, so using these ingredients is very useful as a 

mosquito repellent (Huda et al., 2022). 

It is hoped that this research can help reduce the spread of filariasis. And diseases resulting from 

disability caused by firasiasis every year. So with this the researcher took the research title about 

lemongrass leaf oil (Cymbopogon ciratus) and clove leaves (Syzygium aromaticum) as a repellent 

for Culex sp mosquito larvae(Jabeen et al., 2024; Sherif et al., 2023). 

 

METHOD 

The type of method used in this research is an experimental method using observation tests to 

determine the effectiveness of clove oil (Syzygium aromaticum) and lemongrass oil (Cymbopogon 

citratus) as a repellent for Culex sp mosquito larvae. 
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This research was conducted at the Laboratory of the Faculty of Public Health, Muhammadiyah 

University of Palu, Jalan Rusdi Toana, No. 01 Talise Village, Mantikulore District, Palu City, 

Central Sulawesi. The location for sampling Anopheles sp mosquito larvae is in a rice field area 

that is still in the irrigation stage which can be a breeding habitat for Culex sp mosquito larvae. 

The location of the rice fields is in the Sigi Biromaru District and Kalukubula Village, Sigi Regency. 

This location was chosen because when making initial observations for the first time, the 

researcher found the location of the rice field area. And after observing many Culex sp mosquito 

larvae were found that were breeding. This research was carried out from August to November 

2024. 

The research object used was 600 Culex sp mosquito larvae which were divided into two 

ingredients, namely clove leaf oil (Syzygium aromaticum) and citronella oil (Cymbopogon citratus) 

with a total of 300 each. Then 150 individuals were observed in six test containers by placing 25 

Culex sp mosquito larvae in six test containers, namely five larva observation test containers in 

which doses were added, namely 0.12 ml, 0.14 ml, 0.16 ml, 0.18 ml, 0.20 ml and one control 

container(Al-Janabi et al., 2023; Don et al., 2024). This observation was carried out in the same 

form in each repetition, namely in repetition I and repetition II which were observed once every 

hour for 24 hours. Observations on each material contained in the six treatment test containers 

were carried out twice.  

The data presented in this research is in the form of calculating the results of observations of the 

number of dead larvae and calculating the percentage value of larval death in each concentration 

and treatment dose of the test container which is made in the form of tables and narratives. 

Data analysis in this research was carried out using descriptive research. Where, the research 

method was carried out in a gradual observation process and using time calculations by counting 

the number of larvae that died. In determining the percentage of killing power of clove leaf oil 

(Syzigium aromaticum) and lemongrass leaf oil (Cymbopogon citratus) against Culex sp mosquito 

larvae, create an observation table for each ingredient from the five treatment doses to calculate 

each larva death in each hour of observation and determine the results of the total level of 

effectiveness(Abdullah et al., 2023; Khanem et al., 2025; Mao, 2024). 

 

RESULT AND DISCUSSION 

This research was carried out from August to November 2024 at the Laboratory of the Faculty of 

Public Health, Muhammadiyah University, Palu. This research used clove leaf oil (Syzigium 

aromaticum) and lemongrass leaf oil (Cymbopogon citratus) as a repellent for Culex sp mosquito 

larvae. With 5 different treatment doses in each container, namely 0.12 ml, 0.14 ml, 0.16 ml, 0.18 

ml, 0.20 ml and one control container(Du et al., 2024; Sawadogo et al., 2025). Then it was observed 

once every 1 hour of observation. This was done continuously for 24 hours of observation and 

repeated twice. 

The samples of Anopheles sp mosquito larvae that were observed were 600 individuals, divided 

into two ingredients, namely clove leaf oil (Syzygium aromaticum) and lemongrass stem oil 

(Cymbopogon ciratus) with a total of 300 individuals each. Then 150 individuals were observed in 



Effectiveness of Clover Oil (Szygium Aromaticum) and Citraf Oil (Cymbopogon Citratus) as 

Removal of Culex Sp Mosquito Larms 

Budiman, Hamidah and Maharani 

 

20 | Journal of Health Literacy and Qualitative Research 

six test containers by placing 25 Anopheles sp mosquito larvae in six test containers, namely five 

larva observation test containers that were dosed and one control container. This observation was 

carried out in the same form in each repetition, namely in repetition I and repetition II which were 

observed once every hour within 24 hours of observation. 

The following are the results of observations from the two materials used in the research and each 

treatment in table form as follows: 

Table 1. The number of Culex sp mosquito larvae used was 300 and divided by 150 in each 

repetition I and II by inserting 25 larvae into each test container. 

Concentration Dose Number of Larvae Per Treatment 
Container 

Number of Dead/Repetitive 
Larvae 

 Die 
Everytime 

Treatment 
Flat 

Average 
Value 

Total 
flick 

Presentation Death (50%) 

150 
Repetitions I 

150 
Repetitions II 

0,12 ml 25 tails 25 23 48 heads 24 48% 
0,14 ml 25 tails 25 25 50 heads 25 50% 
0,16 ml 25 tails 25 25 50 heads 25 50% 
0,18 ml 25 tails 25 25 50 heads 25 50% 
0,20 ml 25 tails 25 25 50 heads 25 50% 

Control 25 Tail 0 0 0 0 0% 

Source: Primary Data 2024 

Based on the results of observations in the table above, it shows that the control treatment using 

Clove Leaf Oil (Syzigium Aromaticum) in treatments I and II with a dose of 0.12 ml can kill 48 

mosquito larvae with a percentage value of 48%. At a concentration of 0.14 ml, it can kill 50 

mosquito larvae with a percentage value of 50%. At a concentration of 0.16 ml, it can kill 50 

mosquito larvae with a percentage value of 50%. At a concentration of 0.18 ml, it can kill 50 

mosquito larvae with a percentage value of 50%. And a concentration of 0.20 ml can kill 50 

mosquito larvae with a percentage value of 50%. within 24 hours of observation of Culex sp 

mosquito larvae.  

The number of Culex sp mosquito larvae used was 300 individuals and divided into 150 individuals 

in each iteration I and II by inserting A total of 25 larvae in each test container. 

Table 2. Number of Deaths of Culex sp Mosquito Larvae Using Lemongrass (Cymbopogon 

citratus) Oil in Each Concentration for 24 Hours in Repetition I and Repetition II 

Concentration 
Every Repetition 

 

Number of Flicks in Each 
Treatment 

Number of dead larvae 

 Die 
Everytime 

Treatment 
Flat 

Average 
Value 

Total 
flick 

Presentation death (50%) 

150 
Repetitions I 

150 
Repetitions II 

0,12 ml 25 tails 1 2 3 heads 1,5 3% 
0,14 ml 25 tails 2 1 2 heads 1,5 3% 
0,16 ml 25 tails 2 0 2 heads 1 2% 
0,18 ml 25 tails 0 1 1 heads 0,5 1% 
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0,20 ml 25 tails 1 1 2 heads 1 2% 

Control 25 Tail 0 0 0 0 0% 

Source: Primary Data 2024 

Based on the results of observations in the table above, it shows that the control treatment using 

lemongrass leaves (Cymbopogon citratus) in repetitions I and II with doses of 0.12 ml and 0.14 

ml can kill 3 mosquito larvae with a percentage value of 3%. At a concentration of 0.16 ml, it can 

kill 2 mosquito larvae with a percentage value of 2%. At a concentration of 0.16 ml, it can kill 2 

mosquito larvae with a percentage value of 2%. At a concentration of 0.18 ml, it can kill 1 mosquito 

larva with a percentage value of 1%. And a concentration of 0.20 ml can kill 2 mosquito larvae 

with a percentage value of 2%. within 24 hours of observation of Culex sp mosquito 

larvae(Almutairi et al., 2024; Falcon et al., 2024). 

The results of observations of the two concentration materials carried out in the research are as 

follows 

1. The use of clove leaf oil (Syzigium Aromaticum) on the death of Culex sp mosquito larvae can 

be seen at concentrations of 0.14 ml, 0.16 ml, 0.18 ml and 0.20 ml within a 24 hour observation 

period which can kill 50 Culex sp mosquito larvae in repetition I and repetition II, with a 

percentage value of 50%. 

2. Using lemongrass (Cymbopogan citratus) oil at a dose of 0.12 and 0.14 ml in repetition I and 

repetition II can eradicate as many as 3 Culex sp mosquito larvae with a percentage of 3%. At 

a dose of 0.16 ml and in repetition I and repetition II it can eradicate as many as 2 Culex sp 

mosquito larvae with a percentage of 2%. at a dose of 0.18 ml in repetition I and repetition II 

can eradicate 1 Culex sp mosquito larva with a percentage of 1% and a dose of 0.20 ml in 

repetition I and repetition II can eradicate 2 Culex sp mosquito larvae with a percentage of 2%. 

 

Comparison with Further Research 

This research is in line with research conducted by Budiman, et al in 2024 regarding the 

Effectiveness of Removing Anopheles Spp Larvae from Clove Leaves (Syzygium aromaticum). As 

an exterminator of Anopheles spp. This research used experimental methods carried out at the 

Entomology Laboratory of the Donggala Health Center and Development Institute using 

Anopheles spp larvae. The solutions used to kill Anopheles sp larvae were in different 

concentrations, namely 0.006%, 0.007%, 0.008%, 0.009% and 0.01%. The results of this research 

show the ability of clove leaf oil waste (Syzygium aromaticum) to eradicate Anopheles sp larvae 

with lethal power at a concentration of 0.005%. (Budiman et al., 2022). 

This research is in line with previous research conducted by Christina. The conclusion of this 

research is that the five concentrations of the test materials did not have a significant difference in 

their effect as biolarvicides.  This shows that the essential oils of citronella and clove leaves, 

whether applied singly or in combination, have the same larvicidal effectiveness as temephos in 

killing Ae mosquito larvae.  aegypti.  The death time (LT50) of lemongrass extract was 12.72 hours, 

clove leaf 6.71 hours and the combination was 6.38 hours (Salaki, Wungouw, and Makal 2021). 
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Limitations And Cautions 

The drawback in conducting research was that it was hampered by rainy weather when taking 

samples. Then the distance from the sampling location to the research location is quite far. 

 

Recommendations For Future Research 

It is hoped that this research will develop environmental health knowledge regarding efforts to 

control Culex sp mosquito larvae vectors using natural ingredients derived from clove leaf oil 

(Syzigium aromaticum) and lemongrass oil (Cymbopogon citratus)(Alvarado-García et al., 2023; 

Yang et al., 2025). It is hoped that this research can be applied to researchers and the public to be 

able to use natural alternative materials as a Culex sp mosquito larva repellent that is safe for the 

environment(Baruah et al., 2023; Kaitana et al., 2023). 

 

CONCLUSION 

Based on the results of research that has been carried out on the process of observing natural 

ingredients for eliminating Anopheles sp mosquito larvae, it can be concluded as follows: 

1. The use of clove leaf oil (Syzigium Aromaticum) on the death of Culex sp mosquito larvae can 

be seen at concentrations of 0.14 ml, 0.16 ml, 0.18 ml and 0.20 ml within a 24 hour observation 

period which can kill 50 Culex sp mosquito larvae in repetition I and repetition II, with a 

percentage value of 50%. 

2. Using lemongrass (Cymbopogan citratus) oil at a dose of 0.12 and 0.14 ml in repetition I and 

repetition II can eradicate as many as 3 Culex sp mosquito larvae with a percentage of 3%. At 

a dose of 0.16 ml and in repetition I and repetition II it can eradicate as many as 2 Culex sp 

mosquito larvae with a percentage of 2%. at a dose of 0.18 ml in repetition I and repetition II 

can eradicate 1 Culex sp mosquito larva with a percentage of 1% and a dose of 0.20 ml in 

repetition I and repetition II can eradicate 2 Culex sp mosquito larvae with a percentage of 

2%. 

 

REFERENCES 

Abdullah, R., Zaheer, S., Kaleem, A., Iqtedar, M., Aftab, M., & Saleem, F. (2023). Formulation of 

herbal tea using Cymbopogon citratus, Foeniculum vulgare and Murraya koenigii and its anti-

obesity potential. Journal of King Saud University - Science, 35(6). 

https://doi.org/10.1016/j.jksus.2023.102734 

Al-Janabi, A. A. F., Alsalami, M. S., & Noaman, A. I. (2023). The effect of lemongrass, 

Cymbopogon citratus, on some physiological parameters in male Awassi lambs. Iranian Journal 

of Ichthyology, 10(Special Issue 1), 47–54. https://www.scopus.com/inward/record.uri?eid=2-

s2.0-85148526948&partnerID=40&md5=620866416de970859de421d63d2db851 



Effectiveness of Clover Oil (Szygium Aromaticum) and Citraf Oil (Cymbopogon Citratus) as 

Removal of Culex Sp Mosquito Larms 

Budiman, Hamidah and Maharani 

 

23 | Journal of Health Literacy and Qualitative Research 

Almutairi, B. O., Almutairi, M. H., Al-Dahmash, B. A., Alkahtani, S., Alarifi, S., & Rady, A. (2024). 

Phytochemical profiling and anticancer potential of Cymbopogon citratus extract. Asian 

Pacific Journal of Tropical Biomedicine, 14(10), 448–460. 

https://doi.org/10.4103/apjtb.apjtb_395_24 

Alvarado-García, P. A. A., Soto-Vásquez, M. R., Rosales-Cerquin, L. E., Benites, S. M., Cubas-

Romero, T. L., & Ramírez-Roca, E. G. (2023). Anxiolytic-Like Effect of Cymbopogon 

Citratus (Lemongrass) Essential Oil. Pharmacognosy Journal, 15(4), 674–679. 

https://doi.org/10.5530/pj.2023.15.136 

Baruah, H., Boro, H., & Swargiary, A. (2023). Study of Antioxidant and Larvicidal Properties of 

Selected Medicinal Plants of Fringe Villages of Manas National Park, Assam, India. Biomedical 

and Pharmacology Journal, 16(3), 1751–1760. https://doi.org/10.13005/bpj/2753 

Budiman, H., Rajindra., A., Y., & Miswan, S. J. (2024). Effectiveness of Exterminator Anopheles 

Spp Larvae from Clove Leaf Waste (Syzygium Aromaticum. Journal of Medicinal and Chemical 

Sciences, 7(4). 

Department, C. S. H. (2022). Central Sulawesi Province Health Profile. Central Sulawesi Province 

Health Profile. 

Don, S. M., Rambli, M., & Nore, B. F. (2024). Fermented beverages of natural herbs: Cymbopogon 

citratus, Zingiber officinale, Moringa oleifera, Mentha, and Curcuma longa. Biocatalysis and 

Agricultural Biotechnology, 58. https://doi.org/10.1016/j.bcab.2024.103201 

Du, X., Zhang, M., Wang, S., Li, J., Zhang, J., & Liu, D. (2024). Ethnopharmacology, chemical 

composition and functions of Cymbopogon citratus. Chinese Herbal Medicines, 16(3), 358–374. 

https://doi.org/10.1016/j.chmed.2023.07.002 

Falcon, R. M. G., Fahrenbach, S. U., Feliciano, J. F., Flores, B. M. B., Dida-Agun, A. S., Domingo, 

E. J. V, Domingo, F. K. S., Duran, H. E. T., Dungala, D. B., Dychiao, G. R. K., Evangelista, 

P. E. D., Facon, H. E. L., FlorCruz, F. E. R., Florita, M. H. B., Giron, M. S. T., & Yabes, A. 

M. (2024). Antifungal properties of Cymbopogon citratus (DC.) Stapf—A scoping review. 

South African Journal of Botany, 170, 425–442. https://doi.org/10.1016/j.sajb.2024.05.042 

Health., R. (2022). Ministry of Health of the Republic of Indonesia. Indonesian Ministry of Health, 

VIII(23), 2–13. 

Huda, H., Fathoni, R., & Larasati, T. D. (2022). Utilization and Information on Lemongrass as an 

Anti-Mosquito Spray for the Community. ReTII Service Proceedings (x, 87–92. 

Jabeen, A., Khan, A., Ahmad, P., Khalid, A., Ibrahim Wizrah, M. S., Anjum, Z., Alotibi, S., Aloufi, 

B. H., Alanazi, A. M., Jefri, O. A., & Ismail, M. A. (2024). Biogenic synthesis of levofloxacin-

loaded copper oxide nanoparticles using Cymbopogon citratus: A green approach for 

effective antibacterial applications. Heliyon, 10(6). 

https://doi.org/10.1016/j.heliyon.2024.e27018 



Effectiveness of Clover Oil (Szygium Aromaticum) and Citraf Oil (Cymbopogon Citratus) as 

Removal of Culex Sp Mosquito Larms 

Budiman, Hamidah and Maharani 

 

24 | Journal of Health Literacy and Qualitative Research 

Kaitana, Y., Kurnia, N., Tulung, M., Tuda, J. S. B., Mamahit, J. M. E., & Tallei, T. E. (2023). The 

potentials of pangi leaf extract for Aedes spp. mosquito control. Journal of Advanced 

Biotechnology and Experimental Therapeutics, 6(1), 133–139. 

https://doi.org/10.5455/jabet.2023.d112 

Kelana, S. D. (2022). Appropriate Technology to Control Mosquito Larvae Using Local Wisdom Methods 

(Vol. 30, Issue 10, pp. 1–10). 

Khanem, A., Karim, N., Ullah, I., & Younas, F. (2025). Essential oils of Citrus limon, 

Cymbopogon citratus, and Lavandula officinalis disrupt E. coli biofilms by inducing cellular 

damage. Biologia Futura. https://doi.org/10.1007/s42977-025-00255-5 

Mao, X. (2024). Cymbopogon citratus (DC.) Stapf (Poaceae). In Grow Your Own Medicine: Edible 

Healing Plants In your Garden (pp. 28–30). https://www.scopus.com/inward/record.uri?eid=2-

s2.0-85195356845&partnerID=40&md5=4f4a37e12c5606ac3edaa4c58458b8ad 

Sawadogo, H., Ouilly, J. T., & Bassolé, I. H. N. (2025). Antimicrobial activity of paired 

combinations of the essential oils of Cymbopogon citratus, Cymbopogon giganteus, and 

Lippia multiflora on Listeria monocytogenes, Staphylococcus aureus and Escherichia coli in 

roselle and tamarind-based drinks. CYTA - Journal of Food, 23(1). 

https://doi.org/10.1080/19476337.2025.2484020 

Screening, S., Supryatno, A., Yunus, R., & Supiati, S. (2021). Factors Related to the Presence of 

Mosquito Eggs Trapped in Ovitraps DHF-Endemic Areas in Kendari City, Indonesia. Public 

Health of Indonesia, 7(4), 159–165. 

Sherif, A. E., Amen, Y., Rizk, D. E., & Abdelwahab, G. (2023). Chemical compositions and 

antimicrobial activities of three lemon odor essential oils of Cupressus macrocarpa, 

Cymbopogon citratus. and Citrus limon. Egyptian Journal of Basic and Applied Sciences, 10(1), 

894–905. https://doi.org/10.1080/2314808X.2023.2291245 

Who. (2023). Filariasis limfatik” world healths organization. 

Yang, L., Xu, H., Li, D., & Chen, W. (2025). Antibacterial Stability and Antioxidant Activity 

of Essential Oils from Cymbopogon citratus. Science and Technology of Food Industry, 46(6), 

179–186. https://doi.org/10.13386/j.issn1002-0306.2024030409 


