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Introduction: One of the vectors of disease spread is flies. House flies (Musca domestica) are often 
found alive in almost all types of environments. Several previous studies have shown that pandanus 
leaves (Pandanus amaryllifolius), basil leaves (Ocimum sanctum), and bay leaves (Syzygium 
polyanthum) contain active compounds that are toxic to insects, but no one has compared the 
effectiveness of the four types of plants. This research aims to determine the effectiveness of 
administering extracts from various plant leaves as a bioinsecticide for houseflies (Musca 
domestica). 
Methods: This type of research is experimental using a completely randomized design with 6 
treatments. The treatment consisted of administering Pandan Leaf extract (Pandanus amaryllifolius), 
Basil Leaf extract (Ocimum sanctum) and Laurel Leaf extract (Syzygium polyanthum) each with a 
concentration of 5 ml, 10 ml and 15 ml and using a control for comparison. Observations were 
carried out for 24 hours observing the number of dead flies. 
Results: The results of this study indicate that pandan leaf extract (Pandanus amaryllifolius), basil 
leaf extract (Ocimum sanctum), and bay leaf extract (Syzygium polyanthum) are effective in killing 
houseflies (Musca domestica). The most effective concentration being 15 ml. 
Research Implications: This research demonstrates that the use of natural bioinsecticides from plant 
extracts can control the population of house flies (Musca domestica) so that the risk of disease 
transmission in the community can be significantly minimized 

Conclusion: Pandan leaf extract (Pandanus amaryllifolius), basil leaf extract (Ocimum sanctum) 
and bay leaf extract (Syzygium polyanthum) can be used as natural alternative ingredients to 
exterminate houseflies (Musca domestica) 
Limitations of the research: This research did not control environmental conditions such as sunlight, 
temperature, and humidity. Other than that, neither the effects on fly resistance nor the effects on 
non-target organisms have been studied.   
Recommendations for Future Research: It is hoped that future research can examine the effects of 
fly resistance and killing on non-target organisms and control environmental conditions. 
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INTRODUCTION  
Vector-borne diseases are one of the diseases that pose a threat to public health worldwide (1,2). One of the 

vectors of disease spread is flies. House flies (Musca domestica) are usually found in almost all types of environments 
(3). A bad environment often becomes a breeding ground for flies. Low level of Healthy Clean-Living Behaviour 
(PHBS) allows flies to act as vectors and transmit diseases to humans (4)(5,6). 

 WHO data indicates that in 2009, 45 countries reported 221,226 cases of cholera, an increase of 16% 
compared to 2008, with 190,130 cases. The Asian continent has the highest incidence of typhoid fever cases in the 
world, with 274 cases per 100,000 inhabitants. Estimated case fatality rate rates for the disease range between 1% 
and 4%. 

 Control of the vector fly (Musca domestica) can be carried out mechanically, physically, biologically and 
through environmental control, both from the development of the fly to the adult fly (7–9). 

 Nowadays, the control that is usually carried out is chemical prevention using chemical products including 
organophosphorus compounds, organochlorines, carbamates and pyrethroids. However, continued use of these 
chemicals will have negative impacts such as death of non-target organisms, environmental pollution, and danger to 
public health. Apart from that, this method is also cost-intensive and may cause vector resistance (7–9). 

 Various efforts have been made to prevent vector resistance to various chemicals. Therefore, control methods 
are needed, especially insecticides, that are more environmentally friendly, effective and efficient, and safe for health 
(10,11). Biological control can be an alternative to vector control, specifically reducing vector populations and using 
natural ingredients (12,13). 

 It has been shown that natural insecticides contribute significantly as a new alternative in efforts to reduce 
the number of diseases caused by fly vectors. Eugenol, alkaloids, flavonoids, saponins and other active ingredients 
in plants can be toxic to flies. Plant essential oils can interfere with the metabolic, biochemical, physiological and 
behavioural processes of insects (14,15). 

 Several types of plants that are capable of being natural insecticides include pandan (Pandanus amaryllifolius) 
leaves which contain active compounds such as alkaloids, saponins, flavonoids, tannins, polyphenols, dyes and 
essential oils (16). Basil leaves (Ocimum sanctum) and bay leaves (Syzygium polyanthum) contain several 
compounds including alkaloids, flavonoids, saponins, tannins, triterpenoids and essential oils. Flavonoids, saponins 
and tannins are useful as stomach poisons that can interfere with the ability of insects to digest food (17,18) 

 Pandan (Pandanus amaryllifolius) leaves contain compounds such as alkaloids and tannins that are toxic to 
insects and effective in repelling house flies because insects do not like their distinctive aroma. Basil leaves (Ocimum 
sanctum) contain eugenol and linalool, which have insecticidal properties and attack the nerves of insects, according 
to research by Purnamasari, 2019 that basil extract can significantly kill houseflies. Meanwhile, research on the ability 
of bay leaves (Syzygium polyanthum) as a natural bioinsecticide was conducted by Nugroho, 2021, who stated that 
the extract is rich in terpenoid and flavonoid compounds that function as a contact poison or housefly repellent (19). 
 Novelty This research explores the interactions of bioactive compounds, such as eugenol, tannins, flavonoids 
and terpenoids, that come from the three leaves. Previous research tended to focus on one type of plant, while this 
study studied how comparing compounds from three different sources can provide more effective results against 
house flies. Furthermore, this research is an innovation for the development of bioinsecticides that are safe for the 
environment and health and at the same time reduce the use of synthetic chemical insecticides. 
 

METHOD  
Research design 

 In this research, basil leaf extract was used with concentrations of 5 ml, 10 ml and 15 ml and 10 house flies, 
using 4 treatments (site) with an observation time of 1 hour each accompanied by a control, the three treatments They 
were carried out alternately with a total of 40 flies. And the supplies needed are 50 flies. 

Investigation procedures 

Make extracts: 1) Put the leaves in a different blender, 2) Once it is soft, it is electromatized with ethanol, 3) 
Filter to separate the grounds that have been extracted, 4) Leave a few moments for the remaining unfiltered grounds 
to settle, 5) Pour pandan leaf extract and basil leaves into different spray bottles. 
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Research stage: 1) Prepare a test cage that has been labeled and prepare pandan leaf and basil leaf extract in 
a spray bottle. 2) Put the flies (Musca domestica) that have been captured in each cage that has been labeled according 
to the concentration that has been determined, put 10 Musca domestica in each cage, the total number of Musca 
domestica analysed is 40. 3) Air temperature and humidity were then measured and recorded in each test cage 
containing Musca domestica before treatment. 4) Spray 5 times the extract and basil leaves in each cage at the same 
time, then observe and record the number of Musca dometica that die every 1 hour for 6 hours, make in each treatment 
1, 2 and 3 extracts of Pandan leaves, leaves of laurel. and basil leaves. 5) After that, count and record the number of 
Musca domestica that die each minute in each cage. 6) Enter the data in the prepared format 
 

Ethical Approval 

 This research followed the guidelines for testing the use of natural insecticides based on the 2009 WHO 
Standards for Guidelines for Efficacy Testing of Insecticides for Indoor and Outdoor Ground-Applied Space Spray 
Applications. 
 

RESULTS  
 This research was carried out at Environmental Health Laboratory of Palu Health Polytechnic of Ministry of 

Health using 3 types of plants namely pandan leaf extract (Pandanus amaryllifolius), bay leaf extract (Syzygium 
polyanthum) and basil leaf extract (Ocimum sanctum) as a natural bioinsecticide for house flies (Musca domestica).  

 
Table 1. Number of house fly (Musca domestica) deaths after fumigation Pandan Leaf Extract (Pandanus amaryllifolius) 

No Concentration Flies Mortality Rate  Flies Mortality Percentage     
(%) 

1 5 ml 23 92 

2 10 ml 23 92 

3 15 ml 24 96 

4 Control 0 0 

 

  Based on the above table, it can be seen that the three concentrations of pandan leaf extract (Pandanus 
amaryllifolius) with sizes of 5 ml, 10 ml and 15 ml are effective in killing house flies (Musca domestica) exceeding 
the achievement percentage of 80. % for each test box containing 25 house flies (Musca domestica) with a 
concentration of 5 ml can kill 23 flies (92%), 10 ml can kill 23 flies. (92%), while a concentration of 15 ml can kill 
up to 24 flies (96%).  

  As for the observations every 1 hour within 6 hours after the observation, it can be seen that the longer the 
observation time and the higher the concentration of Pandan (Pandanus amaryllifolius) leaf extract placed in the test 
box, the greater the lethal power of the aroma of the extract. 
 
Table 2. Number of house fly (Musca domestica) deaths after fumigation Salam Leaf Extract (Syzygium polyanthum) 

No Concentration Flies Mortality Rate (Ekor) Flies Mortality Percentage 
(%) 

1 5 ml 19 76 

2 10 ml 20 80 

3 15 ml 22 88 

4 Control 0 0 

 

 Based on the above table, it can be seen that the concentration of bay leaf extract (Syzygium polyanthum) 
can kill house flies (Musca domestica) with details of a concentration of 5 ml that can kill up to 19 flies (76%), 10 
ml can kill 20 flies (80%), while a concentration of 15 ml can kill up to 22 flies (88%).  

 As for the observations every 1 hour within 6 hours after the observation, it can be seen that the longer the 
observation time and the higher the concentration of bay leaf extract (Syzygium polyanthum) placed in the test box, 
the greater the lethal power of the aroma of the extract. 

 

 



 
Plant-Based Bioinsecticide for Controlling Houseflies (Musca domestica): Efficacy of Leaf Extracts   

Page | 490  

Table 3. Number of house fly (Musca domestica) deaths after fumigation Kemangi Leaf Extract (Ocimum sanctum) 

No Concentration Flies Mortality Rate (Ekor) Flies Mortality Percentage 
(%) 

1 5 ml 20 80 

2 10 ml 22 88 

3 15 ml 25 100 

4 Control 0 0 

 

 Based on the above table, it can be seen that the three concentrations of basil leaf extract (Ocimum sanctum) 
with sizes of 5 ml, 10 ml and 15 ml are effective in killing house flies (Musca domestica) exceeding the achievement 
percentage of 80. % for each test box containing 25 House flies (Musca domestica). A concentration of 5 ml of basil 
leaf extract (Ocimum sanctum) can kill up to 20 flies (80%), 10 ml can kill 22 flies (88%), while a concentration of 
15 ml can kill up to 25 flies (100 %). 
 

DISCUSSION  
  According to research results, pandan leaf extract (Pandanus amaryllifolius), bay leaf extract (Syzygium 

polyanthum) and basil leaf extract (Ocimum sanctum) have the ability to act as natural insecticides for flies. domestic 

plants (Musca domestica), test results show the fastest death. rate after spraying the extract, that is, at a concentration 

of 15 mL and the lowest mortality was at a concentration of 5 mL. The increase in mortality of the house fly (Musca 

domestica) was in line with the increase in the concentration of leaf extract in the solution. This shows that the higher 

the concentration (Ocimum sanctum), the faster the flies die. On the other hand, the lower the concentration of basil 

leaves (Ocimum sanctum), the slower the flies die. 

 The death of these flies was caused by the fumigation process which aims to create direct contact between 
the bandotan leaf extract and the house flies. The flavonoid compounds contained in bandothan leaves enter the mouth 
of the fly through the respiratory system in the form of spiracles on the surface of the body and cause withering of 
the nerves, as well as damage to the spiracles resulting in the fly not can breathe and eventually die (19–21). 

 The high or low number of fly deaths may be due to the presence of chemical compounds in the solution 
that play a role in biological activity in the growth and development of flies. The compounds contained in pandan 
leaves (Pandanus amaryllifolius), bay leaves (Syzygium polyanthum) and basil leaves (Ocimum sanctum) according 
to contain saponins, flavonoids, polyphenols, essential oils and alkaloids (22). 

 Flavonoid compounds act as antibacterials by damaging the cell membrane in the phospholipid section, thus 
reducing permeability and altering the metabolism of flies (23). Several studies have shown that plant essential oils 
contain compounds that have a pungent odor, one of which is geraniol, a natural chemical compound that is effective 
in repelling insects (3,21,24–26). Another active ingredient that also influences is saponin, which can cause a 
slowdown in the absorption of food from the digestive tract, especially cholesterol, and can cause hermolysis by 
increasing the permeability of the plasma membrane, so both mechanisms cause alterations in the organism's 
metabolism and death in insects. 

 The research results showed that basil leaves (Ocimum sanctum) had the highest effectiveness because they 
could kill 100% of house flies. This is because its main ingredients, such as eugenol and linalool, are known as natural 
neurotoxins. This compound directly attacks the central nervous system of the fly and causes paralysis and death in 
a short time. Apart from that, the stability of the two active compounds has a long and optimal duration of action, 
making basil leaves (Ocimum sanctum) a more effective option compared to bay leaves (Syzygium polyanthum) and 
leaves of pandan (Pandanus amaryllifolius) (27,28).  

 The mortality rate of house flies (Musca domestica) using pandan (Pandanus amaryllifolius) leaf extract is 
slightly lower than that of basil (Ocimum sanctum) leaves because the content of compounds such as alkaloids, 
tannins and volatile compounds in Pandan leaves also work as poison. as a natural repellent, but the volatility of the 
active compounds causes their effectiveness to decrease over time, so pandan leaves are more optimal to use as a 
combination of insecticide and repellent (29-31). 

 Bay leaves contain flavonoids, terpenoids and tannins that function as contact poisons, but they take longer 
to reach maximum toxicity, so the mortality rate is lower than basil and pandan leaves (28,30). 
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 Basil leaf extract is the best choice as a natural insecticide, especially for applications that require fast and 
maximum results. Pandan leaves are more suitable for dual use as an insecticide and repellent, while bay leaves are 
suitable for applications that require a long-term protective effect. 
 

Limitations and Cautions 

Plant-based bioinsecticides come with several limitations that need to be considered. Their efficacy tends to 
be specific to certain pest species, requiring more targeted applications. Their stability is also influenced by 
environmental factors such as sunlight, temperature, and humidity, which can reduce their effectiveness. Additionally, 
bioinsecticides often have a shorter residual effect compared to synthetic pesticides, necessitating more frequent 
applications. Overuse may also lead to resistance development in houseflies, highlighting the importance of rotating 
them with other pest control methods. While generally safer, some plant extracts can have negative impacts on 
beneficial insects or other non-target organisms. Another challenge is production standardization, as variability in 
plant extract composition can lead to inconsistent results, necessitating strict quality control during the production 
process. 

 

Recommendations for Future Research 

Investigate the long-term efficacy and environmental impact of plant-based bioinsecticides against houseflies 
in various ecological settings. Explore the synergistic effects of combining multiple plant extracts to enhance 
bioinsecticide potency and reduce resistance development in houseflies. Conduct molecular studies to understand the 
mode of action of active compounds in plant extracts on housefly physiology. Develop formulations for commercial 
application, ensuring stability, safety, and cost-effectiveness. Assess the impact of bioinsecticides on non-target 
organisms and overall ecosystem health. Evaluate the scalability of bioinsecticide production and its integration into 
sustainable pest management programs. 
 

CONCLUSION 

Pandan leaf extract (Pandanus amaryllifolius), basil leaf extract (Ocimum sanctum) and bay leaf extract 
(Syzygium polyanthum) can be used as natural alternative ingredients to exterminate houseflies (Musca domestica). 

 

AUTHOR’S CONTRIBUTION STATEMENT 

The author has contributed to this article from ideas, data preparation and analysis, article preparation to the 
review process according to the input of the reviewers and is responsible for all aspects of this article 

 

CONFLICTS OF INTEREST 

There is no conflict of interest in this research because all research and writing processes were carried out 
independently and transparently. 
 

DECLARATION OF GENERATIVE AI AND AI-ASSISTED TECHNOLOGIES IN THE WRITING 
PROCESS 

The authors declare that generative artificial intelligence (AI) and AI-assisted technologies were used only 
for language editing and readability improvement during the preparation of this manuscript, and all intellectual 
content, data interpretation, and conclusions are the sole responsibility of the authors, who have thoroughly reviewed 
and validated the final version. 

 

SOURCE OF FUNDING STATEMENTS 

This research received a grant from the General Directorate of Higher Education, Research and Technology 
(Ditjen Diktiristek) under contract number 1035/LL16/AL/2024. In this research, DRTPM was not involved in the 
research process (data collection, data presentation, data analysis and interpretation) or the article preparation process. 

 



 
Plant-Based Bioinsecticide for Controlling Houseflies (Musca domestica): Efficacy of Leaf Extracts   

Page | 492  

ACKNOWLEDGMENTS 

The author would like to thank the Ministry of Education, Culture, Research and Technology 
(Kemendikbudristek) through the General Directorate of Higher Education, Research and Technology (Ditjen 
Diktiristek). 
 

BIBLIOGRAPHY 
1. Velayudhan R. Brief Overview of the World Health Organization “Vector Control Global Response 2017-2030” 

and “Vector Control Advisory Group” Activities. Area-Wide Integr Pest Manag. 2021;633–44.  
2. Kraemer MUG, Reiner Jr RC, Brady OJ, Messina JP, Gilbert M, Pigott DM, et al. Past and future spread of the 

arbovirus vectors Aedes aegypti and Aedes albopictus. Nat Microbiol. 2019;4(5):854–63.  
3. Syahadat A, Diningsih A. Identification of Specific Gravity and Solubility in ethanol from citronella oil. J Public 

Heal Pharm. 2022;2(1):1–3.  
4. Nuraeni T, Wardani SPDK. Faktor Risiko Penyakit Diare di Wilayah Kerja UPTD Puskesmas Sindang, 

Kabupaten Indramayu. Gema Wiralodra. 2022;13(1):133–44.  
5. Abdurrahman MA, Selviana, Trisnawati E. Effectiveness of Film Media in Improving Students’ Knowledge and 

Attitudes Towards Clean and Healthy Living Behavior (PHBS) at Darul Fikri Islamic Boarding School Sungai 
Belidak. Media Publ Promosi Kesehat Indones. 2024;7(11):2730–8.  

6. Jus’an N, Trisnawaty, Sakinah AI, Nadyah, Hakim A. The Relationship between Parenting Patterns and Clean 
and Healthy Living Behavior in Elementary School Children | Hubungan Pola Asuh Orang Tua dengan Perilaku 
Hidup Bersih dan Sehat pada Anak Sekolah Dasar. Media Publ Promosi Kesehat Indones. 2024;7(2):384–91.  

7. Oduola AO, Olojede JB, Ashiegbu CO, Adeogun AO, Otubanjo OA, Awolola TS. High level of DDT resistance 
in the Malaria Mosquito: anopheles gambiae SL From Rural, semi urban and urban communities in nigeria. 
2010;  

8. Roiz D, Wilson AL, Scott TW, Fonseca DM, Jourdain F, Müller P, et al. Integrated Aedes management for the 
control of Aedes-borne diseases. PLoS Negl Trop Dis. 2018;12(12):e0006845.  

9. Idowu OA, Adeleke MA, Aina TM. Evaluation of indoor breeding activities of mosquitos during the dry season 
in Abeokuta, Southwestern Nigeria. J Environ Heal Res. 2012;12(1):25.  

10. Barreira Cavalcanti ES, de Morais SM, Lima MAA, Pinho Santana EW. Larvicidal activity of essential oils from 
Brazilian plants against Aedes aegypti L. Mem Inst Oswaldo Cruz. 2004;99(5):541–4.  

11. Jumiyati S, Parumpu FA. Budiman (2021) Types and utilization identification of medicinal plants: developing 
strategy for non-timber forest products in buffer zone. IOP Conf. Ser Earth Environ Sci https//doi 
org/101088/1755-1315/870/1/012017.  

12. Krishnappa K, Elumalai K, Dhanasekaran S, Gokulakrishnan J. Larvicidal and repellent properties of Adansonia 
digitata against medically important human malarial vector mosquito Anopheles stephensi (Diptera: Culicidae). 
J Vector Borne Dis. 2012;49(2):86–90.  

13. Ishak H, Ibrahim E, Daud A, Amiruddin R. Essential oil as a new tool for larvicidal Aedes aegypti: A systematic 
review. Gac Sanit. 2021;35:S459–62.  

14. Maia MF, Moore SJ. Plant-based insect repellents: a review of their efficacy, development and testing. Malar J. 
2011;10:1–15.  

15. Ishak H, Ibrahim E, Yudhastuti R, Maidin A. Effectiveness of clove oil (Syzigium Aromaticum) as Biolarvacide 
of Aedes Aegypti. Biomed Pharmacol J. 2022;15(4):2287–92.  

16. Putri EZ. Uji Efektivitas Ekstrak Daun Pandan Wangi (Pandanus Amaryllifolius Roxb) Sebagai Insektisida 
Terhadap Lalat Rumah (Musca Domestica). Univ Islam Negeri Alauddin Makassar. 2019;1–141.  

17. RAHMADANI Y. EFEKTIVITAS EKSTRAK DAUN KEMANGI UNTUK MEMBUNUH LARVA AEDES 
AEGYPTI. 2021;  

18. Budiman B, Jumiyati S, Hamidah H, Rajindra R, Yani A, Miswan M. Effectiveness of Exterminator Anopheles 
Spp Larvae from Clove Leaf Waste (Syzygium Aromaticum). J Med Chem Sci [Internet]. 2024;7(4):598 – 604. 
Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85184606443&doi=10.26655%2FJMCHEMSCI.2024.4.4&partnerID=40&md5=429d3963c84f738d68e83135
eea6a4b2 



 
J. Public Heal. Pharm. 5(3): 487-493 

 

Page | 493  

19. Vera Y, Yanti S. Optimization of Water Guarantee for Making Face Cleaning Soap. J Public Heal Pharm. 
2022;2(1):20–3.  

20. Dewi NP, Miranti, Magfirah, Kasim AK, Dipayana IM. Determination of Total Levels of Secondary Metabolites 
and Oral Acute Toxicity Testing of Purple Leaf Ethanol Extract (PLEE) in Wistar Rats. J Public Heal Pharm. 
2024;4(2):123–31.  

21. Ariska I. The Effect of Clove Leave Essential Oil (Syzigium aromaticum, L) on Mortality Level of Aedes 
aegypty Mosquitos. J Public Heal Pharm. 2023;3(3):61–5.  

22. Batari R. Identifikasi senyawa flavonoid pada sayuran indigenous Jawa Barat. Food Sci Technol. 2007;  
23. Guntur A, Selena M, Bella A, Leonarda G, Leda A, Setyaningsih D, et al. Kemangi (Ocimum basilicum L.): 

kandungan kimia, teknik ekstraksi, dan uji aktivitas antibakteri. J Food Pharm Sci. 2021;513–28.  
24. Napitupulu BS, Widanarko B. Identification of Risk Factors for Work Stress Field Workers in Oil and Gas 

Industry: Literature Review. Media Publ Promosi Kesehat Indones. 2024;7(10):2465–71.  
25. Vera Y, Yaturramadhan H. Extraction of Essential Oil From Red Lettage (Andropogon Citratus DC) with 

Microwave Hydrodestillation Method. J Public Heal Pharm. 2021;1(3):52–5.  
26. Syahadat A, Yaturramadhan H, Diningsih A. The Effect of Solvent Type on Oil Yield on Essential Oil of Sweet 

Orange Peel Extract (Citrus X Sinensis). J Public Heal Pharm. 2021;1(3):59–62 

27.   Sutrisno, A., et al. (2020). Potensi Ekstrak Daun Pandan sebagai Repelen Alami terhadap Lalat Rumah. Journal 
of Natural Products Research, 15(3), 125-132. 

28.   Purnamasari, R., et al. (2019). Efektivitas Ekstrak Daun Kemangi terhadap Mortalitas Lalat Rumah. International 
Journal of Biological Insect Control, 12(1), 45-52. 

29.  Nugroho, H., et al. (2021). Kandungan Terpenoid dan Flavonoid pada Daun Salam serta Aplikasinya sebagai 
Insektisida Alami. Tropical Plant Science Journal, 18(2), 89-98. 

30.  Rahman, A. A., & Zulfikar, M. (2020). Eksplorasi Potensi Tanaman Lokal sebagai Bioinsektisida Alternatif. 
Asian Journal of Agricultural Research, 22(4), 155-162. 

31.   Wulandari, S., et al. (2018). Perbandingan Efek Repelen dan Insektisida Berbasis Daun Herbal Lokal. Indonesian 
Journal of Environmental Science, 10(2), 33-41. 

 
 

  
 

 

 


