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ABSTRACT 
 

Mosquito control is a key method for managing diseases transmitted by these insects, and 

targeting their early life stages offers several advantages, such as ease of application and 

greater susceptibility to environmental and chemical factors. This study aimed to investigate 

the chemical constituents and the larvicidal effects of ethanolic extracts from the leaves and 

flowers of Ocimum basilicum on mosquito larvae. Fresh O. basilicum was harvested, dried for 

one week in the shade, and then extracted using ethanol. They were placed in containers and 

subjected to bioassays according to WHO guidelines. Mortality rates were recorded after a 24-

hour recovery period, and dead larvae were examined for any morphological changes. Probit 

analysis was performed using SPSS version 19. Phytochemical analysis of O. basilicum leaves 

revealed the presence of flavonoids, tannins, glycosides, and steroids, while saponins, 

alkaloids, and terpenoids were absent. For the flowers, tannins, steroids, terpenoids, and 

flavonoids were found, but saponins, glycosides, and alkaloids were not present. The LC50 

values for the leaf and flower extracts were found to be 17.78 ppm, 16.98 ppm, 15.48 ppm, 

and 15.84 ppm, with LC95 values at 56.23 ppm, 64.56 ppm, 66.06 ppm, and 50.11 ppm, 

respectively, for Anopheles arabiensis and Culex quinquefasciatus. Larvae treated with 

ethanolic extracts showed visible morphological changes, including discoloration and 

deformities in the digestive tract. 
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Introduction 
 

Mosquitoes, such as Anopheles, Culex pipiens, and Aedes, that belong to the Diptera: Culicidae family, are vectors 

for a variety of serious diseases. The use of chemical insecticides, while effective, is costly and poses significant 

environmental risks. Furthermore, the growing resistance of many mosquito species to these chemicals has 

become a major concern [1-3]. In recent years, there has been a growing focus on finding new, naturally occurring 

compounds from plants to replace chemical insecticides. Plants have proven to be valuable sources of novel 
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natural insecticides. Many plant-based mosquito repellents and insecticides have shown promising results as 

effective inhibitors of mosquito populations [4-9]. 

Ocimum basilicum L., commonly known as basil and belonging to the Lamiaceae family, is widely utilized in 

traditional medicine worldwide. Aedes aegypti has shown a high sensitivity to extracts from O. basilicum leaves, 

especially at concentrations ranging from 0.3% to 1.5%. When ethanol is used to extract basil leaf powder, its 

toxicity to insects increases, making it a recommended solution for controlling pests like the American cockroach 

[10-12]. Additionally, basil essential oils are particularly effective against the 3rd instar larvae of A. aegypti, 

yielding favorable LC50 and LC90 values in laboratory tests. These oils have also demonstrated 100% mortality 

rates while tested against mites. Furthermore, basil leaves have proven effective in controlling agricultural pests 

in rice, with high mortality rates observed [9-11]. This study aims to analyze the chemical components and 

evaluate the larvicidal properties of ethanolic extracts from the leaves and flowers of O. basilicum, contributing 

to the exploration of natural alternatives for mosquito control. 

Materials and Methods  

Plant collection 

Fresh O. basilicum plants were collected from the garden of the College of Science at Imam Mohammed Iben 

Saud Islamic University. The leaves were identified and processed by a faculty member. After collection, the plant 

parts were air-dried in a shaded area for one week. Once dried, they were ground into a fine powder and stored in 

sealed plastic containers until needed for further analysis and experiments. 

Phytochemical analysis of extracts 

To analyze the phytochemical composition, selected parts of O. basilicum (leaves and flowers) were subjected to 

preliminary screening using methods described by Mohamed Nour [13]. This screening was conducted to detect 

the presence of key chemical compounds, including alkaloids, tannins, saponins, flavonoids, steroids, glycosides, 

and terpenoids. 

 

Preparation of ethanolic extracts 

Ethanolic extracts were prepared by soaking the powdered plant parts in ethanol, following the method established 

by Hamid et al. [14]. The ethanol was allowed to extract the compounds for further analysis. 

 

Mosquito larvae 

Mosquito larvae, specifically A. arabiensis, and C. quinquefasciatus, were collected and cultured under controlled 

laboratory conditions at the Biology Department, Faculty of Science. The larvae were placed in plastic containers 

and provided with the required nutrients for growth and development. 

Larval bioassay 

The larvicidal properties of the ethanolic extracts were tested according to the standard procedure approved by 

the World Health Organization (WHO) [15]. A set of 20 third- and early fourth-instar larvae from A. arabiensis 

and C. quinquefasciatus was placed in 250 ml of tap water in individual plastic cups. The extracts were tested at 

varying concentrations, and each concentration was replicated three times. Control groups, that did not receive 

any extract, were also included. Mortality was observed after 24 hours, and the dead larvae were analyzed for 

morphological changes under a microscope. 

Statistical analysis 

The data collected from the bioassay were calculated using SPSS version 19. Probit analysis was used to determine 

the LC50 and LC90 values for the larvae of A. arabiensis and C. quinquefasciatus. Additional statistical 

parameters, such as the regression coefficient (R²), slope, and x-coefficient, were calculated to assess the efficacy 

of the extracts. 

Results and Discussion 

Phytochemical Composition of O. basilicum Leaves and Flowers 
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The phytochemical analysis of O. basilicum leaves and flowers revealed varying amounts of different compounds 

(Table 1). 

Table 1. Phytochemical composition of O. basilicum leaves and flowers 

Plant Part Alkaloids Saponins Tannins Flavonoids Glycosides Steroids Terpenoids 

O. basilicum Leaves - - + + + + - 

O. basilicum Flowers - + - + ++ - + 

• “-” indicates the absence of the compound. 

• “+” indicates the presence of the compound. 

• “++” indicates the compound is present in relatively higher amounts. 

Effect of ethanolic extracts of basil leaves and flowers on mosquito larvae (24 Hours) 

The findings of the present study demonstrated that the ethanolic extract from basil leaves, when tested at varying 

concentrations, resulted in a lethal concentration (LC50) of 17.78 ppm for Anopheles arabiensis and 16.98 ppm 

for Culex quinquefasciatus larvae. On the other hand, the ethanolic extract from basil flowers showed an LC50 of 

15.48 ppm for Anopheles arabiensis and 15.84 ppm for Culex quinquefasciatus larvae (Tables 2 and 3; Figures 

1 and 2). 

The LC50 data revealed that the flower extract exhibited a stronger effect on Anopheles larvae than on Culex 

larvae. Moreover, the flower extract demonstrated greater efficacy and biological activity than the leaf extract. 

Table 2. The action of ethanol extract of leaves on mosquito larvae  (24 hrs) 

C.  quinquefasciatus A. arabiensis 
Log- Conc 

Conc. 

(ppm) Probit Mortality (%) Probit Mortality (%) 

6.41 92 6.88 97 1.773 59.3 

6.13 87 5.92 82 1.676 47.44 

5.84 80 5.07 75 1.551 35.58 

5.05 52 5.18 57 1.375 23.72 

4.53 32 4.92 47 1.074 11.86 

0.97 0.64  R2 

2.79 2.36  slope 

1.43 2.07  x-coefficient 

16.98 ppm 17.78 ppm  LC50 

64.56 ppm 56.23 ppm  LC95 

 

 

Figure 1. Log- Probit curve of action of ethanol extract of leaves on mosquito larvae  (24hrs) 
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Table 3. The action of ethanol extract of flower on mosquito larvae (24hrs) 

C.  quinquefasciatus A. arabiensis 
Log- Conc 

Conc. 

(ppm) Probit Mortality (%) Probit Mortality (%) 

6.88 97 6.28 90 1.76 58.56 

6.13 87 6.04 85 1.67 46.86 

5.74 77 5.58 72 1.54 35.15 

5.31 62 5.18 57 1.36 23.43 

4.48 30 4.61 35 0.76 5.86 

0.88 0.912  R2 

2.12 1.60  slope 

2.69 3.25  x-coefficient 

15.84 ppm 15.48 ppm  LC50 

50.11 ppm 66.06 ppm  LC95 

 

 
Figure 2. Log- Probit curve of action of ethanol extract of flower on mosquito larvae  (24hrs) 

 

Damage to Mosquito Larvae Caused by Basil Plant Extracts 

Mosquito larvae exposed to basil plant extracts exhibited several deformities. Notable changes included 

discoloration (bright coloration), detachment of the alimentary canal, and swelling of the alimentary canal, which 

was not properly connected to the head (Figure 3). 

 

 

a) b) 
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c) d) 

Figure 3. The damage to mosquito larvae caused by basil plant extracts. a) Control larva, b) Bright 

color larva, c) Larvae swollen alimentary canal that was not attached to the head, d) Larva  

disconnected the alimentary canal 

Mosquitoes, recognized as key vectors for transmitting diseases, present a significant challenge in both public 

health and entomological research [16]. Recently, there has been growing interest in the use of plant-based 

products as alternatives for pest control. Unlike synthetic insecticides, plant extracts offer a rich source of 

bioactive compounds that are generally less toxic to mammals and biodegradable [17, 18]. This shift is crucial 

due to concerns over the increasing resistance of mosquitoes to synthetic chemicals and the environmental and 

food safety risks posed by traditional insecticides [19]. 

Ocimum basilicum, known for its diverse phytochemical content, is rich in compounds such as terpenoids, 

flavonoids, alkaloids, tannins, and glycosides, which contribute to its pharmacological benefits [20]. In this study, 

the phytochemical analysis of O. basilicum leaves revealed the presence of glycosides, tannins, steroids, and 

flavonoids, with alkaloids, saponins, and terpenoids absent. In contrast, the flowers contained tannins, steroids, 

terpenoids, and flavonoids, but lacked alkaloids, glycosides, and saponins. 

The study found that the phytochemicals in basil have significant larvicidal effects on mosquito larvae. The 

findings are in line with the research of Azhari et al. [9], which demonstrated the larvicidal and repellent properties 

of O. basilicum against the dengue vector (A. aegypti). Basil has also been shown to have insecticidal properties 

against Culex quinquefasciatus larvae under laboratory conditions, with aqueous plant extracts exhibiting 

effective LC50 values of 5.32% [21]. These results further support the potential of basil as an effective mosquito 

control agent when used in water extracts and other solvents. 

In another study, hexane extracts of basil leaves were tested against Anopheles arabiensis larvae, demonstrating 

excellent repellent activity against adult mosquitoes for up to two hours [22]. Although the current study focused 

on larval stages, the efficacy of ethanol extracts corroborates previous findings. Ethanol extracts of O. basilicum 

exhibited significant repellency and larvicidal activity against A. aegypti and C. quinquefasciatus, supporting the 

consistency of these results with prior studies [23]. 

Furthermore, basil’s essential oils, when used as larvicides, show promising effects against Anopheles arabiensis 

larvae, with an LC50 value of 58 mg/l and LC90 of 143 mg/l, contributing to malaria control efforts [24]. These 

findings align with the current study's results and emphasize the potential of plant-based bio-agents in mosquito 

control programs. Many studies have suggested that essential oils of O. basilicum could serve as a natural repellent 

[25-27], with Anopheles larvae proving more susceptible than Culex species [28]. Basil leaf essential oils have 

also been recommended as an efficient repellent and a moderate larvicide against A. aegypti [29, 30]. 

The current study also highlighted the morphological changes induced by basil extracts in mosquito larvae, 

including discoloration, swelling, and detachment of the alimentary canal. These deformities are consistent with 

observations in other studies, where plants like L. camara and A. indica caused similar morphological changes in 

mosquito larvae [14, 31]. These findings confirm the effectiveness of O. basilicum as a potential bio-pesticide for 

mosquito control. 

Conclusion 

The study found that the ethanol extract of O. basilicum demonstrated greater effectiveness against Anopheles 

arabiensis larvae compared to Culex quinquefasciatus larvae, with the flower extract showing higher mortality 
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rates than the leaf extract. Based on these findings, the study recommends O. basilicum ethanol extract as an 

effective, eco-friendly natural larvicide. 

Acknowledgments: None 

Conflict of Interest: None 

Financial Support: None 

Ethics Statement: None 

References 

1. El Ouali Lalami A, El-Akhal F, Ez Zoubi Y, Taghzouti K. Study of phytochemical screening and larvicidal 

efficacy of ehtanolic extract of Salvia officinalis (Lamiaceae) from north center of morocco against Culex 

pipiens (Diptera: Culicidae) vector of serious human diseases. Int J Pharmacog Phytochem Res. 

2016;8(10):1663-8. Available from: www.ijppr.com 

2. Krishnappa K, Pandiyan J, Elumalai K, Baranitharan M, Jayakumar S, Gokulakrishnan J. GC–MS analysis 

and mosquitocidal properties of Loranthes pentandrus Linn. (Loranthaceae) against human vector 

mosquitoes (Diptera: Culicidae). Acad J Med Plants. 2019;7(12):261-8. doi:10.15413/ajmp.2019.0154 

3. Lupi E, Hatz C, Schlagenhauf P. The efficacy of repellents against Aedes, Anopheles, Culex aIxodes spp. a 

literature review. Trav Med Infect Dis. 2013;11(6):374-411. 

4. Asadollahi A, Khoobdel M, Zahraei-Ramazani A, Azarmi S, Mosawi SH. Effectiveness of plant-based 

repellents against different Anopheles species: a systematic review. Malar J. 2019;18(1):1-20. 

doi:10.1186/s12936-019-3064-8 

5. Sukumar K, Perich MJ, Boobar LR. Botanical derivatives in mosquito control: a review. J Am Mosq Control 

Assoc. 1991;7(2):210-37. 

6. Miele M, Dondero R, Ciarallo G, Mazzei M. Methyleugenol in Ocimum basilicum L. Cv. genovese gigante. 

J Agric Food Chem. 2001;49(1):517-21. 

7. Husna I, Setyaningrum E, Handayani TT, Kurnia Y, Palupi EK, Umam R, et al. Utilization of basil leaf 

extract as anti-mosquito repellent: a case study of total mosquito mortality (Aedes aegypti 3rd Instar). J Phys: 

Conf Ser. 2020;1467(1):012014.  

8. Ukoroije BR, Island W, Island W, Island W. The efficacy of Ocimum gratissimum leaf powder and ethanol 

extract on adult Periplanata Americana under laboratory condition. Open Access Libr J. 2018;5(04):1. 

doi:10.4236/oalib.1104455 

9. Azhari H, Abdurahman H, Mashitah M, DO SJ. Bioactive compounds from Basil (Ocimum basilicum) 

essential oils with larvicidal activity against Aedes aegypti larvae. 3rd Int. Conf Bio, Env Chem, Singapore. 

2012;46:21-4. 

10. Amer A, Mehlhorn H. Larvicidal effects of various essential oils against Aedes, Anopheles, and Culex larvae 

(Diptera, Culicidae). Parasitol Res. 2006;99(4):466-72. 

11. Perumalsamy H, Kim JY, Kim JR, Hwang KN, Ahn YJ. Toxicity of basil oil constituents and related 

compounds and the efficacy of spray formulations to Dermatophagoides farinae (Acari: Pyroglyphidae). J 

Med Entomol. 2014;51(3):650-7. 

12. López MD, Jordán MJ, Pascual-Villalobos MJ. Toxic compounds in essential oils of coriander, caraway and 

basil active against stored rice pests. J Stored Prod Res. 2008;44(3):273-8. 

13. Mohamed Nour AA. Chemical component of the essential oil of basil (Ocimum basilicum L.) active against 

Salmonella typhi [Doctoral dissertation, M. Sc. Thesis]. Sudan: University of Gezira; 2009. 

14. Hamid NS, Kehail MA, Ibrahim NA, Abdel-Rahman EH. Larvicidal activity of ethanol extracts of 

Azadirachta indica (Neem) against Anopheles Arabiensis and Culex quinquefasciatus larvae, Gezira state, 

Sudan. Int J Entomol Res. 2021;6(1):138-41. 

15. World Health Organization. Pesticides and their application: for the control of vectors and pests of public 

health importance. Geneva: World Health Organization; 2006. Report No.: 

WHO/CDS/WHOPES/GCDPP/2006.1. 



 

 

 
18 

16. Yousif HY. Susceptibility of Anopheles arabiensis Patton and Culex quinquefasciatus say larvae to Ixora 

(Ixora coccinea L.) leaves and flowers extracts [dissertation on the internet]. Sudan: university of Gezira; 

2013.  [cited 2013 May 16]. Available from: http://repo.uofg.edu.sd/handle/123456789/2165 

17. Aouati A, Roubhi AH, Boudjahem I, Berchi S. Study of toxicological activity of the essential oil of Ocimum 

basilicum L. against Culicidea larvae in Algeria. AIP Conf Proc. 2019;2190(1):020073. 

doi:10.1063/1.5138559  

18. Madhumitha G, Rajakumar G, Roopan SM, Rahuman AA, Priya KM, Saral AM, et al. Acaricidal, 

insecticidal, and larvicidal efficacy of fruit peel aqueous extract of Annona squamosa and its compounds 

against blood-feeding parasites. Parasitol Res. 2012;111(5):2189-99. doi:10.1007/s00436-011-2671-2 

19. Shaalan EA, Canyon D, Younes MW, Abdel-Wahab H, Mansour AH. A review of botanical phytochemicals 

with mosquitocidal potential. Environ Int. 2005;31(8):1149-66. doi:10.1016/j.envint.2005.03.003 

20. Al-Snafi AE. Chemical constituents and pharmacological effects of Ocimum basilicum-a review. Int J Pharm 

Res. 2021;13(2):2997-3013. 

21. Iqbal J, Ishtiaq F, Alqarni AS, Owayss AA. Evaluation of larvicidal efficacy of indigenous plant extracts 

against Culex quinquefasciatus (Say) under laboratory conditions. Turk J Agric For. 2018;42(3):207-15. 

doi:10.3906/tar-1711-69 

22. Elsiddig FEI, Khei SEM. Effect of Neem, Cafure, and Rehan organic extracts compared to other chemical 

and biological standard insecticides on Anopheles arabiensis Patton mosquito. [dissertation on the internet]. 

Agricultural studies college of agricultural studies: Sudan University of science and technology; 2007. [cited 

2007 April 1]. Available from: http://repository.sustech.edu/handle/123456789/3504 

23. Phasomkusolsil S, Soonwera M. Comparative mosquito repellency of essential oils against Aedes aegypti 

(Linn.), Anopheles dirus (Peyton and Harrison) and Culex quinquefasciatus (Say). Asian Pac J Trop Biomed. 

2011;1(1):S113-8. doi:10.1016/S2221-1691(11)60136-6 

24. Ali HE. Effect of basil (Ocimum basilicum L.) leave powder and ethanolic extract on the 3rd larval instar of 

Anopheles arabiensis (Patton,1905) Culicidae: Diptera. [dissertation on the internet]. Sudan: university of 

Gezira; 2013. [cited 2013 January 31]. Available from: http://repo.uofg.edu.sd/handle/123456789/2171 

25. Panneerselvam C, Murugan K, Kovendan K, Kumar PM, Subramaniam J. Mosquito larvicidal and pupicidal 

activity of Euphorbia hirta Linn. (Family: Euphorbiaceae) and Bacillus sphaericus against Anopheles 

stephensi Liston.(Diptera: Culicidae). Asian Pac J Trop Med. 2013;6(2):102-9. doi:10.1016/S1995-

7645(13)60003-6  

26. Ileke KD, Adesina JM. Toxicity of Ocimum basilicum and Ocimum gratissimum extracts against main 

malaria vector, Anopheles gambiae (Diptera: Culicidae) in Nigeria. J Arthropod Borne Dis. 2019;13(4):362. 

27. Adam AA, Ahmed SA, Mohamed TA, Azrag RA, Mustfa SE, Hamdi AA. Evaluation of repellent activities 

of the essential oil of Ocimum basilicum against anopheles mosquito and formulation of mosquitoes 

repellent cream. Biomed Res Clin Prac. 2019;4(2):2-5. doi:10.15761/BRCP.1000184 

28. Abdalla AI, Kehail MA, Abdelrahim YM, Ibrahim NA. Phytochemical screening of Calotropis procera ait 

flower parts and their larvicidal potentialities against anopheles and Culex larvae, Gezira state, Sudan. Int J 

Biol Res. 2017;2(2):88-92. 

29. Govindarajan M, Rajeswary M. Ovicidal and adulticidal potential of leaf and seed extract of Albizia lebbeck 

(L.) Benth. (Family: Fabaceae) against Culex quinquefasciatus, Aedes aegypti, and Anopheles stephensi 

(Diptera: Culicidae). Parasitol Res. 2015;114(5):1949-61. doi:10.1007/s00436-015-4384-4 

30. Kumar S, Warikoo R, Mishra M, Samal RR. Impact of Ocimum basilicum leaf essential oil on the survival 

and behaviour of an Indian strain of dengue vector, Aedes aegypti (L.). Vector Biol J. 2017;2:2. 

doi:10.4172/2473-4810.1000122 

31. Alghamdi AA, Basher NS. Efficacy of leaves and flowers ethanol extracts of the invasive species lantana 

camara Linn as a mosquito larvicidal. Int J Mosq Res. 2020;7(5):43-7. 

 


