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ABSTRACT 
Mosquitoes are the major vector for the transmission of malaria, dengue fever, yellow fever, filariasis, 
schistosomiasis and Japanese encephalitis (JE). In India, malaria is one of the most important causes of direct 
or indirect infant, child and adult mortality with approximately two to three million new cases arising every 
year. The traditional chemical pesticides used to control mosquito have many drawbacks, and natural products 
are more acceptable in this aspect. The bio-efficacy of Lemon grass aqueous and ethanolic leaves extracts was 
assessed against the fourth instars larvae of Aedes aegypti, under the laboratory conditions. Thereafter, the 
phytochemical profiles and the cellular toxicity of the extracts were evaluated. Both extracts shows larvicidal 
activity against Aedes aegypti Larvae. Ethanolic extract showed better effects as compared to aqueous extract. 
Overall, our findings indicate that the plant, Lemon grass, may prove to be highly promising alternatives as 
bioinsecticides. This is an eco-friendly and low-cost approach, may use to control Aedes aegypti. 
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INTRODUCTION 

Japanese encephalitis (JE), filariasis, schistosomiasis, dengue disease, yellow fever, and malaria are all primarily 
spread by mosquitoes [1]. With two to three million new cases each year, malaria is one of the leading causes 
of direct or indirect newborn, child, and adult mortality in India. Anopheles subpictus Grassi is found in Borneo, 
China, Malaysia, the Philippines, Sri Lanka, Java, Indonesia, Afghanistan, and India. In the states of Uttaranchal 
and Haryana, it is a prominent species [2]. Seventy-seven percent of Southeast Asia's malaria cases are caused 
by India [3,4]. The Japanese encephalitis (JE) virus is mostly transmitted by Cx. tritaeniorhynchus, which is 
found in Southeast and South Asia. According to Keiser et al., estimates of the annual global incidence and 
mortality of JE are 30,000 to 50,000 and 10,000, respectively. [5,6] The arbo-virus that causes dengue fever, 
which is indigenous to Southeast Asia, the Pacific Island region, Africa, and the Americas, is commonly known 
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to be carried by Aedes aegypti [7]. In West Africa, Central America, and South America, this mosquito also 
spreads yellow fever [8]. However, as more cases are reported, dengue fever has grown to become a significant 
public health concern. This is especially the case for more severe strains of the disease, such as dengue 
hemorrhagic fever and dengue shock syndrome, or for uncommon symptoms such central nervous system fever.  
A. aegypti is a cosmotropical species that proliferates in water containers in and around houses [9, 10].  

Because chemical insecticides contain neurotoxic and carcinogenic substances and are even absorbed down the 
food chain, they pose a health risk to humans through bioaccumulation. Furthermore, vectors may develop 
resistance to the same insecticide as a result of repeated application [11, 12]. Chemical insecticides are also 
hazardous for non-target animals like bees, butterfly etc., which have ecological relevance. Therefore, in order 
to reduce mosquito-borne diseases, alternative, environmentally benign methods of reducing mosquito larvae 
are crucial.  

About 55 species make up the genus Cymbopogon, which is native to tropical and semi-tropical regions of Asia 
and is grown in South and Central America, Africa, and other tropical regions. Similar to citrus flavour, these 
tufted perennial C4 grasses have several stiff stems that emerge from a short, rhizomatous rhizome [13]. They 
can be used fresh or dried and powdered. Lemongrass (C. citratus) has known for its harmful effect on mosquito 
larvae. This impact has to do with the chemical substance called citronella, which is found in the stem and leaves 
of lemongrass. When it reaches 35%, it becomes the densest chemical compound in the plant. Mosquitoes are 
directly impacted by citronella through touch. A mosquito exposed to citronella would lose bodily fluids and 
eventually perish [14, 15]. C. citratus inhibits growth and increases mortality in later developmental stages of 
A. aegypti, although it has no effect on larvae in their first instar [16, 17]. Methanol was used in this investigation 
to extract the leaves of lemongrass. To evaluate the extracts' larvicidal potential, fourth instar A. aegypti larvae 
were used as test subjects. In this work, we produced an ethanolic and aqueous extract of lemon grass leaves 
and evaluated their larvicidal effectiveness in a lab setting against Aedes aegypti. 

MATERIALS AND METHODS 

Collection of plant and preparation of extract: Plants leaves of Lemon grass was collected from cultivation 
field near Bareilly region. The voucher specimen kept in our research laboratory for further reference 
(PS/MJP/2024/010). The plant leaves were properly cleaned, allowed to dry in the shade at room temperature, 
and then blended into a powder using an electrical blender. Plant material was produced as an ethanolic extract 
in a 1:100 (w/v) ratio at room temperature. Whatman number 1 filter paper was used to filter the extracts via a 
Buchner funnel, and the filtrate was then allowed to air dry [18, 19]. Then, in order to create a stock plant extract 
with a final concentration of 1000 mgl-1, these metabolite extracts were dissolved in ethanol. The percentage 
of yield (w/w) was calculated using the following formula [20]: 

Percentage of yield = (Weight of dry extract)/(Weight of fresh plant material) × 100 

Phytochemical and Proximate analyses: The phytochemical screening and proximate analysis of the 
powdered leaves were done according to standard procedures [21, 22, 23]. 

Larval toxicity test: For the larvicidal bioassay, a colony of A. aegypti larvae raised in a laboratory was utilised. 
The larvicidal activity was carried out with adjustments in accordance with World Health Organisation 
recommendation 14. To put it briefly, twenty fourth instar mosquito larvae were kept at room temperature with 
a 12/12 h light/dark cycle in a conical flask filled with 249 ml of phosphate buffered saline. Different quantities 
of plant extract from a 1000 mgl-1stock were applied to the mosquito larvae. [24] The following formula was 
used to compute the number of dead larvae and mortalities after a 24- and 48-hour count, compared to an 
untreated control [25, 26, 27]. 

% of Mortality = (Mortality in treatment/ Mortality in control) × 100 

The experiment was run three times, and the average of the three runs is given as the outcome. 

RESULTS AND DISCUSSION: 
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Proximate and phytochemical analyses: A pharmacopoeia standard for verifying the authenticity of 
unprocessed powdered plant material is proximate analysis. It speaks about figuring out what the main 
ingredients are in feed and other unprocessed plant components. It is employed to determine whether the feed 
has been tampered with or is within its typical compositional bounds. The proximate parameters of the powdered 
Cymbopogon citratus leaf, such as its moisture content, ash content, alcohol content, and water extractive 
values, were determined in this study. The results showed that C. citratus leaf has moisture (12.65 ± 1.28%), 
ash (8.11 ± 0.44%) and extractive value (13.65 ± 1.43 and 10.11 ± 2.76) (Table 1). The phytochemical 
constituents of the leaf of Cymbopogon citratus are presented in Table 2. The result revealed the presence of 
tannins, saponins, flavonoids and other phenolics compounds. 

Table 1: Proximate analysis of the leaves of Cymbopogon citratus 

S. No. Parameters Mean ± SD 

1 Moisture content 12.65 ± 1.28 

2 Total ash 8.11 ± 0.44 

3 Acid insoluble ash 4.00 ± 1.08 

4 Water soluble ash 6.13 ± 0.48 

5 Alcohol soluble extractive value 13.65 ± 1.43 

6 Water soluble extractive value 10.11 ± 2.76 

Table 2: Phytochemical Composition of the Leaves of Lemon grass extracts 

S. No. Phytochemical Ethanol extract Aqueous extract 

1 Alkaloids - - 

2 Tannins + - 

3 Carbohydrates + + 

4 Flavonoids + + 

5 Essential oil + + 

6 Saponins - + 

7 Phenolics compounds + - 

+: indicates presence of component; –: indicates absence of component  
 

Larval toxicity test: Table 3 displays the mortality rate of A. aegypti following treatment with ethanolic and 
aqueous extract. In this investigation, larvae treated with aqueous and ethanolic leaf extract for 24 hours 
demonstrated 38% and 68% mortality, respectively, at a concentration of 100µgml-1 (Figs. 1 and 2). It rose to 
61% and 70%, respectively, after 48 hours. Therefore, there is no relevance when using both extracts of leaf 
extract alone. This outcome unequivocally shows that lemon grass ethanol leaf extract has the capacity to 
operate as a larvicidal agent against A. aegypti larvae and has also shown a synergistic effect. 

Table 3: Results Of The Mortality Of Iv Instar A. Aegypti Larvae After The Treatment Of Plant Extract 
At Different Concentrations And In Different Period 

S. No. Extract Concentration 
(µgml-1) 

% of Mortality (24 
h) 

% of Mortality (48 
h) 
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1 Aqueous 25 10 22 

50 25 35 

75 32 47 

100 38 61 

2 Ethanolic 25 10 35 

50 40 49 

75 38 75 

100 68 70 

 

 

Figure 1. Larvicidal Activity Of Lemon Grass Leaf Aqueous Extract. Mortality After 24h Treatment and 
Mortality After 48h Treatment.  
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Figure 2. Larvicidal Activity Of Lemon Grass Leaf Ethanolic Extract. Mortality After 24h Treatment 
and Mortality After 48h Treatment.  

CONCLUSION 

The stages of a mosquito's life cycle are eggs, larvae, pupae, and adults. Since they can walk on water at this 
stage, making it easier to deal with them in their natural habitat, the larval stage is a more appealing target for 
death. Additionally, certain fish eat these larvae. In the end, using traditional chemical pesticides in water 
sources puts both human health and the ecosystem at danger. In this sense, insecticides made from plants are 
more acceptable.  The dengue vector could be managed with the current approach. This strategy may lessen the 
likelihood that the mosquito population may develop physiological resistance. Prior to that, it is important to 
assess the two plant extracts' larvicidal effectiveness and mode of action in the field. Besides, further 
investigation is required regarding the effect on non-target organism, which is extremely important. 

REFERENCES 

1. Vishvakrama P, Sharma S. Liposomes: an overview. Journal of Drug Delivery and Therapeutics. 2014 
Jun 24:47-55. 

2. Vishvakarma P. Design and development of montelukast sodium fast dissolving films for better 
therapeutic efficacy. Journal of the Chilean Chemical Society. 2018 Jun;63(2):3988-93. 

3. Vishvakarma P, Mandal S, Verma A. A review on current aspects of nutraceuticals and dietary 
supplements. International Journal of Pharma Professional’s Research (IJPPR). 2023;14(1):78-91. 

4. Prabhakar V, Agarwal S, Chauhan R, Sharma S. Fast dissolving tablets: an overview. International 
Journal of Pharmaceutical Sciences: Review and Research. 2012;16(1):17. 

5. Mandal S, Vishvakarma P, Verma M, Alam MS, Agrawal A, Mishra A. Solanum Nigrum Linn: an 
analysis of the Medicinal properties of the plant. Journal of Pharmaceutical Negative Results. 2023 Jan 
1:1595-600. 

6. Vishvakarma P, Mandal S, Pandey J, Bhatt AK, Banerjee VB, Gupta JK. An Analysis Of The Most 
Recent Trends In Flavoring Herbal Medicines In Today's Market. Journal of Pharmaceutical Negative 
Results. 2022 Dec 31:9189-98. 

7. Mandal S, Vishvakarma P, Mandal S. Future Aspects And Applications Of Nanoemulgel Formulation 
For Topical Lipophilic Drug Delivery. European Journal of Molecular & Clinical Medicine. 
2023;10(01):2023. 

8. Mandal S, Vishvakarma P. Nanoemulgel: A Smarter Topical Lipidic Emulsion-based Nanocarrier. 
Indian J of Pharmaceutical Education and Research. 2023;57(3s):s481-98. 

9. Prabhakar V, Agarwal S, Chauhan R, Sharma S. Fast dissolving tablets: an overview. International 
Journal of Pharmaceutical Sciences: Review and Research. 2012;16(1):17. 

10. Das MK, Ansari MA. Evaluation of repellent action of Cymbopogan martinii martinii Stapf var Sofia 
oil against Anopheles sundiacus in tribal villages of Car Nicobar Island, Andaman & Nicobar Islands, 
India. J Vect Borne Dis. 2003;40:101–4.  

11. Nagpal BN, Sharma VP. Indian anophelines. New Delhi: Oxford & IBH Publishing Co. Pvt. Ltd; 1995. 
pp. 1–416.  

12. Kumar A, Valecha N, Jain T, Aditya P. Dash burden of malaria in India: retrospective and prospective 
view. Am J Trop Med Hyg. 2007;77:69–78.  

13. Keiser J, Maltese MF, Erlanger TE, Bos R, Tanner M, Singer BH, et al. Effect of irrigated rice 
agriculture on Japanese encephalitis, including challenges and opportunities integrated vector 
management. Acta Trop. 2005;95:40–57.  

14. Bhatt S, Gething PW, Brady OJ, Messina JP, Farlow AW, Moyes CL, Drake JM, Brownstein JS, Hoen 
AG, Sankoh O, Myers MF: The global distribution and burden of dengue. Nature 2013; 496(7446):504 
- 7. 

15. Karunamoorthi K: Vector control: a cornerstone in the malaria elimination campaign. Clinical 
Microbiology and Infection 2011;17(11):1608-16. 



 
 
 
Frontiers in Health Informatics ISSN-Online: 
2676-7104  

www.healthinformaticsjournal.com 

2024; Vol 13: Issue 3   Open Access 
 

5436 
 

16. Zhang H, Zhou YP, Peng HJ, Zhang XH, Zhou FY, Liu ZH, Chen XG: Predictive symptoms and signs 
of severe dengue disease for patients with dengue fever: a meta-analysis. BioMed research international 
2014; 1 - 10. 

17. Gubler DJ, Ooi EE, Vasudevan S, Farrar J: Dengue and dengue hemorrhagic fever. CABI, 2014. 
18. Guha-Sapir D, Schimmer B: Dengue fever: new paradigms for a changing epidemiology. Emerging 

themes in epidemiology 2005;2(1):1-10. 
19. Gunasekaran K, Vijayakumar T, Kalyanasundaram M: Larvicidal & emergence inhibitory activities of 

NeemAzal T/S 1.2 per cent EC against vectors of malaria, filariasis & dengue 2009;130:138–45. 
20. Murugan K, Hwang JS, Kovendan K, Kumar KP, Vasugi C, Kumar AN: Use of plant products and 

copepods for control of the dengue vector, Aedes aegypti. Hydrobiologia 2011; 666(1):331-38. 
Ravindran PN, Babu KN: Ginger: the genus Zingiber. CRC press, 2016. 

21. Khanra K, Panja S, Choudhuri I, Bhattacharyya N: Antibacterial, Insecticidal Activity and cytotoxicity 
of Methanol, Ethanol, Hot aqueous and Cold aqueous extracts of Crotalaria juncia. Int. J. Curr. Res. 
Biosci. Plant Biol 2015; 2(10):98-103. 

22. WHO: Guidelines for Laboratory and Field Testing of Mosquito Larvicides. Available from 
http://www.who.int/iris/handle/10665/69101.Accessed on 20.05.2017 

23. African Pharmacopoeia (1986). Vol. 2 1st ed., OAU/STRC publications: p.128-144. 
24. AOAC (1984). Official method of analysis. Association of Official Analytical Chemists. Washinghton 

D.C: p.1112-1114. 
25. Sofowora, A (1982). Screening Plants for Bioactive Agents. In Medicinal Plants and Traditional 

Medicine in Africa. Spectrum Books Ltd., Ibadan: p.128-161. 
26. Evans, WC (2002). Trease and Evans Pharmacognosy, 15th ed., Churchill Livingstone Harcourt 

publishers Limited, London: p.204-393. 
27. Rahuman AA, Gopalakrishnan G, Ghouse BS, Arumugam S, Himalayan B: Effect of Feronia limonia 

on mosquito larvae. Fitoterapia 2000;71(5):553-5. 

 

 

 


