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Regular use of organophosphates and other pesticides depends on 
the control of mosquito larvae[1] The main disadvantage of the 
usage of chemical pesticides is that it is non-selective and may 
cause more harm to other non-target organisms. Plant extracts or 
phytochemicals have been a major focus of effort as possible 
sources for commercial mosquito control or biopsy compounds[2]. 
The chemicals with insecticidal action are known to comprise 
plants. Most of these chemicals are biodegradable and less 
dangerous than synthetic pesticides to animals. Therefore, the 
substitution of mammalian harmful synthetic pesticides that 
generate resistance strains of insects with natural plant 
insecticides is preferable[3].  
Secondary plant metabolites are general toxicants for both adults 
and mosquito larvals; others interfere with growth and 
development or reproduction or cause olfactory cues to repel or 
attract. The natural plant products with insecticidal capabilities 
in recent years have thus been tested in order to manage a range 
of insecticidal pests and vectors. They can therefore be an 
alternate source of preferential mosquito control chemicals 
because of their intrinsic biodegradability[4].  
Phytoconstituents from plant species is an alternative option of 
the mosquito larvae synthetic insecticides since they constitute a 
rich resource of bioactive compounds that are biodegradable into 

non-soxic products and are potentially suitable for use as part of 
integrated management programmes[5]. Mosquitoes are 
insecticide-reduced from phytocompounds from essential oils[6]. 
Secondary plant metabolites were recommended for traditional 
biocides as alternate sources. It is particularly useful since the 
bioactive compounds are a possible cause of safety, with lower 
environmental hazards, and a little influence on human and 
animal health [7], recognised by the general public. This 
technique is very useful.  
KEY CLASSES OF COMPOUNDS IN BOTANICAL DERIVATIVES 
The traditional healers have been used to cure various diseases, 
indicating that this genus has enormous potential to identify new 
medicines or plum compounds, in the Leucas (Lamianae) genus. 
There are over 80 species in the Leucas genus. The research of 
Leucas genus phytochemistry [8] may have begun with those 
working on Leucas aspera. To yet, a number of intriguing but small 
chemicals, including phenolics, steroids, triterpenes, tannins and 
alkaloids, have been isolated from plants of that genus.  
Plant phenolics are a varied structural group of chemicals 
responsible for plant organoleptic characteristics. They have a 
wide variety of medicinal and insecticidal functions. Plants take 
the form of simple phenolic acids or of complicated heterocyclic 
oxygenated compounds, such as derivatives of benzoic acid, 
stilbenes, tannins, lignans, Anthocyanin, flavone and 
coumarins[8]. They are found in plants. Phenolics are found 
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ABSTRACT 

 

Mosquito-borne diseases affect millions of people annually across more than 100 countries, posing a significant global 

public health challenge. Preventing human–mosquito contact remains a critical component in the control of these vector-

borne illnesses. Concerns over the environmental and health impacts of synthetic insecticides have led to a paradigm 

shift towards the use of botanical alternatives. Plant-derived compounds, which are biodegradable and environmentally 

friendly, have emerged as one of the safest and most sustainable options for mosquito and insect vector management. 

This review highlights the current role of botanical products as green pesticides within Integrated Mosquito Management 

(IMM) programs. While preliminary findings indicate the promising potential of phytochemicals as effective 

mosquitocides, there remains a need for further development in the extraction, isolation, and standardization of bioactive 

herbal compounds to ensure consistent efficacy and safety. 

http://www.thebioscan.com/
mailto:publications@peri.ac.in


 
542 

abundantly in plants of the genus Leucas. The chloroform fraction 
of the entire Leucan urticifolia methanolic extract was separated 
from the organically produced acids, namely methoxybenzyl 
benzoate, and 4-hydroxy benzoic acid[9]. Phenol from the Leucas 
aspera shoots. Phenol from 4-(24′-hydroxy-1′oxo-5′-
npropyltetracosanyl). The dimerization of phenylpropanoids 
results in the formation of lignans, another significant kind of 
plant phenolics.  
Flavonoids, another significant family of phenolics, are 
predominantly used in the plant physiologics as light screens, 
antioxidants, inhibitors of enzymes, precursors of chemicals and 
pigments and are connected by the three chain of benzene rings 
into pyranes or pyramidal rings. The presence of flavonoids as 
conjugated as a result of several findings in the Leucas genus[10]. 
Coumarins, a different kind of phenolic plants consisting of a 
phenlypropanoid system, have been proven to be physiologically 
helpful both for animals and for man. Natural coumarins such as 
coumarsabine, 8-methoxycumarsabine, siderin and a new 
coumarleucasin molecule from leucas inflatum acetone extract 
roots have been isolated [11]. 
The perhydrocyclopenta-(O) phenantheric ring system is 
structurally composed of sterols, which is extensively dispersed in 
higher plant species. Ubiquitous phytosterols have already been 
found in Leucas plants, including β-sitosterol, stigmasterol, 
campesterol, and ursolic acid. The new steroid 'leucisterol' from 
the methanol extract of the whole Leucas urticifolia plant has 
been reported.  
The terpenes comprise a secondary plant taste, aroma and 
bioactivity metabolite class of the biggest and structurally varied 
kind. Leucas plants are found high in terpenes. [12] the existence 
of monoterpenes found by the GC MS analysis from the essential 
petroleum Leucas glabrata. The study found that the 
concentration was high in menthone, pulegone, piperitone, 
piperitone and α-thujène, myrcene, alpha-phellandral, g-terpine-
4-ol, nerolidol, carvacol in oil. However, a significant quantity of 
afarnesene, α-thujene and menthol included the essential oil 
fraction from the leaves and flowers of Leucas aspera[13]. A 
different form of diterpenes have been found from Leucasperones 
A and B leucasperols A and B. A benzene portion of the Leucas 
root extract was extracted from the lactone triterpenes 3β, 16α-
dihydroxyolean-28 to 113β-olide[14]. 
Alkaloids are nitrogen compounds with low concentrations that 
have insecticidal effects and are frequently vertebrates 
poisonous. The common alkaloids utilised in the insecticides 
include nicotine, ryanodine, and anabasins. Acetilcholinestrase or 
sodium channels have been observed to be affected by 
alkaloids[15]. 
A portion of the methanol extract ethylacetate of the entire plant 
Leucas urticifolia, showing a high in vitro enzyme 
butyrylcholinesterase inhibitory activity, have reported two novel 
flavonoidal glucosides leufolin A and B. The presence of the high 
number hydroxyl group in the building[16] has shown that 
phenylethanoid glycoside, 3-O-methylpoliumoside, has powerful 
free radical scavenging action. 
INSECTICIDAL AND REPELLENT ACTIVITY OF PLANT SPECIES 
Leucas aspera leaves are utilised since ancient times as a 
mosquito repellent and as a pesticide. These assertions have been 
justified by many investigations which have shown that leucas 
aspera leaf extract has considerable larvicidal action for Culex 
quinquefasciatus's first, second, third and fourth instar larvae. 
Extract of aspera leaf from Leucas (4% solution) demonstrated 90% 
mortality of fourth instar larvae and 100% death of the third instar 
larvae Anopheles stephensi after 24 hours[17]. In contrast with 
the fourth instar larvae of C. quinquefasciatus, A. stephensi and 
Aedes aegypti the oil ether extract from the Leucasaspera leaves 
displayed LC50 between 100 and 200 ppm. The hexane extract 
was followed by chloroform and ethanol extracts with the greatest 
larvicidal efficacy against I-IV instar of C. quinquefasciatus and A. 
aegypti. Leucas aspera leaf extract has led to a substantial 
decrease in its carbohydrate and DNA profile. A stephensi larval 
treatment The greatest mortality was also seen during hormone-
controlled moulting and melanisation processes. The plant's 
larvicidal action may be caused by a change in larvae's hormonal 
and metabolism[18].  

 
In tropical and subtropical regions, mosquito-borne diseases pose 
a significant threat to both human and animal health. 
Traditionally, synthetic chemicals have been the cornerstone of 
mosquito control strategies; however, growing concerns over their 
environmental and health impacts have led to a paradigm shift 
towards botanical alternatives. Plant-derived products have 
demonstrated potential as larvicides, adulticides, and mosquito 
repellents. Despite promising laboratory results, only a limited 
number of botanical compounds have transitioned to field 
application. This gap is largely attributed to the photoinstability 
and thermal sensitivity of many phytochemicals, which reduce 
their efficacy under natural environmental conditions when 
compared to synthetic pesticides. Moreover, the development of 
plant-based mosquito control formulations with effective delivery 
systems remains a time-intensive process. Identifying locally 
adaptable, biodegradable plant-based insecticides with broad-
spectrum mosquitocidal activity will be essential for enhancing 
sustainable vector control and reducing the reliance on 
conventional chemical insecticides. 
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