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Abstract 

Mosquitoes spread diseases that kill millions ever year and have acquired resistance to chemical insecticides, adding to 
higher vectorial capacity. Culex quinquefasciatus is a vector of various diseases, including West Nile virus, Japanese 
encephalitis, and filariasis. Another source of mosquito repellents could be plants. The present study investigated the 
larvicidal effects of Gledistia triacanthos dried leaf extract in methanol and hexane on the Culex quinquefasciatus species. 
The larvicidal effects of the plant extracts were examined in a 100 mL range at various concentrations of 20%, 10%, 5%, 
and 2.5% for 24 hours using laboratory bioassays. 25 larvae were introduced in five duplicates to prepare vol/vol 
solutions of plant leaf extract for the larvicidal experiment. Using the mortality data, the lethal concentrations (LC50) 
needed to kill 50% of the treated larvae of the relevant species was determined. The leaves' phytochemical screening 
was also evaluated. After 24-hour exposure duration, the results of both extracts showed moderate effects; however, 
the methane extract had the maximum harmful effect (4.857 mL/100 mL of methanol and 2.73 mL/100 mL of hexane). 
Numerous plant metabolites were discovered based on phytochemical data, which might have played a role in the 
larvae's deaths. According to this study the methane extract from Gledistia triacanthos leaves may therefore be used as 
a larvicidal agent,  
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1. Introduction

Malaria is thought to be the cause of millions of deaths worldwide each year. Early detection and full treatment of this 
disease is extremely challenging because of public ignorance. Human health is suffering greatly as a result of the vector 
mosquito population. Mosquitoes are the direct carriers of diseases like malaria, dengue fever, and filarial. According to 
Fouad El-Akhal et al. (2021), the Culex quinquefaciatus mosquito can cause both local cutaneous reactions and systemic 
reactions including urticaria and angioedema. Culex, one of the most important mosquito genera, is widely recognized 
for its importance in public health. The blood-drawing Culex quinquefaciatus (Diptera: Culicidae) is a major contributor 
to the spread of human arboviruses, including the West Nile virus (A.E Lalami 2021).  

In tropical countries, malaria is the most important and horrible disease, and it is a major public health concern. In 
Bangladesh, India, Thailand, Indonesia, and Myanmar, malaria outbreaks are common. Infants and young children are 
the main victims of malaria in regions where the disease is endemic. Babies and young children accounted for 90% of 
the 241 million cases and 627,000 fatalities that occurred globally in 2020 (WHO, 2010). Dengue is the vector-borne 
disease with the fastest rate of growth in the globe. Dengue infection has increased 30 times in the last 50 years. Nearly 
2.5 billion people are affected in more than 100 endemic nations. According to the WHO, the number of dengue cases 
has increased more than eight times in the last 20 years, from 505,430 cases in 2000 to over 2.4 million in 2010 and 5.2 
million in 2019 (WHO, 2022, 2024). 
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Nowadays, synthetic insecticides are the most used method of controlling mosquitoes. In contrast to other control 
methods, synthetic insecticides have been used in recent decades and have had a negative feedback loop on the 
environment, affecting non-target organisms and making the majority of mosquito species physiologically resistant to 
them (VCRC, 1989, Severini, 1993).  

However, according to Rao et al. (1995), several mosquito species have become extremely resistant to microbial control 
treatments.  These elements have led to a hunt for mosquito-repelling insecticides that are biodegradable, 
environmentally friendly, and target-specific. An alternative approach to mosquito control has been the use of active 
toxic chemicals made from plant extracts since ancient times. These are nontoxic, easily obtainable, affordable, 
biodegradable, and have broad-spectrum target-specific effects against a variety of vector mosquito species. Plant 
extracts are an excellent alternative to synthetic insecticides for managing the mosquito population. 

Gledistia triacanthos commonly known as honey locust is belongs to family Fabaceae is a deciduous tree. In addition to 
being used as diuretics and expectorants, it is used to treat carbuncle, scabies, skin conditions, apoplexy, headaches, 
productive cough, and asthma (Miyase et al., 2010). Studies found that Ehrlich cancer and Sarcoma 180 were moderately 
inhibited by the alcoholic fruit extract of G. tricanthos. Additionally, the studies discovered that the pigment dihydroxy-
4-methoxyisoflavone, which was extracted from the fruit extract of G. triacanthos, had significant cytotoxic and 
oncostatic properties Sokoloff et al. (1964). The aim of this study was to investigate the larvicidal effects of Gledistia 
triacanthos leaf methanol and hexane extract against Culex quinquefasciatus larvae. 

2. Materials and Methods 

• Collection of plant materials: The leaves of Gledistia triacanthos were gathered from the forest area of Telangana 
state, India's Suryapet district. Identification of the collected plant materials was aided by the Botany department's 
plant taxonomists. Voucher specimens are stored in the botany department for future use. 

• Preparation of leaves extract: After being crushed coarsely, the leaves were rinsed with tap water and allowed to 
dry in the shade. The dehydrated leaves were crushed into a powder using an electric stainless steel blender. 
Methanol and hexane were treated separately after the finely powdered plant material was added to a Soxhlet 
system. The crude extract and solvent were extracted using a revolving vacuum evaporator. The crude residue from 
this plant is influenced by the solvents used. 

• Phytochemical screening and characterization: Following a preliminary phytochemical screening of both extracts, 
the important phytochemicals were characterized using FITR, GLC, and NMR studies. 

2.1. Collection and Rearing of the Insects 

The insects were gathered at Osmania University campus. The leading zoologists in the department at Osmania 
University identified and verified Culex quinquefasciatus. In the lab, the insects were raised on a 10% sucrose solution, 
and the larvae were fed a 3:1 mixture of yeast powder and dog biscuits. The synthesized methanol and hexane leaf 
extract of Gledistia triacanthos was tested for larvicidal activity against the life cycle of Culex quinquefasciatus. 

2.2. Larvicidal Activity 

The larvicidal experiment was performed using the World Health Organization's recommended protocol (Organization, 
1996) with minor adjustments taken from Rahuman (Rahuman et al., 2000). By mixing the necessary amount of plant 
extract, a 100 mL plant extract solution with different concentrations of 20%, 10%, 5%, and 2.5 was created. Hexane 
and methanol were used to set up the control. After a 24-hour incubation period, some dead larvae were seen among 
the 25 larvae that were added to the solutions. Five duplicates of the experiment were conducted. 

2.3. Statistical Analysis 

For every leaf extract, the mean and standard deviation were determined. ANOVA, chi-square, and F-value were then 
used to determine the lethal concentration 50 (LC50) and the mortality percentage at a 95% confidence interval. 

3. Results 

• Phytochemical Tests: The phytochemical screening of both methanol and hexane extracts of the leaves of the 
Gledistia triacanthos plant showed the presence of chemical compounds like Alkaloids, Carbohydrates, Flavonoids, 
Terpenoids and Tannis in methanol extract but Terpenoids not in hexane extract (Table.1). 

• Gas chromatography-mass spectrometry (GC-MS) analysis: the GC-MS study of the hexane fraction of Gledistia 
triacanthos leaves revealed 180 compounds in all, each of which displayed distinct phytochemical activity. The 



International Journal of Science and Research Archive, 2025, 16(01), 696-710 

698 

chromatogram as shown in Figure 1 and Table 2 lists the chemical components in the MFHAL together with their 
retention time (RT), FT, Area and Area% and name of the compound. And the GC-MS study of the methanol fraction 
of Gledistia triacanthos leaves revealed 317 compounds in all, each of which displayed distinct phytochemical 
activity. The chromatogram as shown in Figure 2 and Table 3 lists the chemical components in the MFHAL together 
with their retention time (RT), FT, Area and Area% and name of the compound.  

• FTIR analysis: FTIR is a rapid, non-destructive, time-saving method that can detect a wide range of functional 
groups and is sensitive to changes in molecular structure. The physical condition and chemical makeup of the entire 
sample are the basis for the information provided by FTIR. Chemical components have been identified using FTIR 
(Figure.3 and Table.4). 

• NMR analysis: Figure 4 and Table 5 presents the findings of the NMR analysis. 

3.1. Larvicidal effects 

Twenty-five larvae were introduced in five duplicates to prepare vol/vol solutions of plant leaf extract for the larvicidal 
experiment. The mean plus standard deviation (SD) for each of the five replicates is given (Table.6). Due to the presence 
of bioactive components, Gledistia triacanthos extracts in methanol and hexane were found to have larvicidal action. As 
anticipated, when the content of the leaf extract decreased, a declining trend in larvicidal activity was noted. A p-value 
of 0.00001 indicated that the ANOVA analysis, which examined different extract concentrations, was significant. 
Additionally, the lethal concentration 50 (LC50) for the methanolic leaf extract of Gledistia triacanthos was determined 
to be 2.62 mL/100 mL of solvent. The LC50 values for hexane extract were 3.046 mL/100 mL (Table 7). A chi-square 
test was used to examine the data, and a p-value of less than 0.01 indicated that the results were significant. 

Table 1 Preliminary Investigation of Phytochemical Constituents in Methanol and Hexane Extracts of the Elytraria 
acaulis Gledistia triacanthos leaves 

Phyto constituents Types of Tests Methanol Hexane 

Alkaloids Mayer’s test + + 

Flavonoids Salkowski test + + 

Terpenoids  Knoller test + - 

Tannins Ferric chloride test + + 

Carbohydrates  Molisch’s test + + 

 

 

Figure 1 Chromatograms of identified phytochemical constituents’ profile in the Hexane extract of the Gledistia 
triacanthos leaves using the GC/MS technique 
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Table 2 GC-MS analysis of Hexane Extract of the Gledistia triacanthos leaves 
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Figure 2 Chromatograms of identified phytochemical constituents’ profile in the Methanolic extract of the Gledistia 
triacanthos leaves using the GC/MS technique 
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Table 3 GC-MS analysis of Methanolic Extract of the Gledistia triacanthos leaves 

 



International Journal of Science and Research Archive, 2025, 16(01), 696-710 

702 

 



International Journal of Science and Research Archive, 2025, 16(01), 696-710 

703 

 



International Journal of Science and Research Archive, 2025, 16(01), 696-710 

704 

 

 

 



International Journal of Science and Research Archive, 2025, 16(01), 696-710 

705 

 

Figure 3 FTIR spectrum representing potential bands in the methanolic extract of the Gledistia triacanthos leaves 

 

Table 4 All Potential Bands, Corresponding Functional Groups, and Possible Compounds Identified in the methanolic 
extract of the Gledistia triacanthos leaves using FT-IR Spectroscopy 

 

 

Peak numbers and band types of FTIR spectra of methanolic extract of the Gledistia triacanthos leaves 

 

 

• 3009  CH stretch Alkene  (Aliphatic alkene)  
• 2916   CH stretch Alkane (Aliphatic alkane) 
• 2849  CH stretch Alkane (Aliphatic alkane (or) alcohol ) 
• 1738 c = o stretch (Carbonyl alpha alkyl) 
• 1463 CH bend CH2 (Aliphatic ether (or) sulfonate salt) 
• 1366 CH bend CH3 (Aryl strained alkane(or) activated carbonyl) 
• 1228 CO stretch Alkoxy substistment 
• 1168 CO stretch Alkoxy substistment 
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Figure 4 NMR spectrum of methanolic extract of the Gledistia triacanthos leaves 

Table 5 NMR spectrum of methanolic extract of the Gledistia triacanthos leaves 

• 1.25 ppm (chemical shift) C-H Hydrogen(alkane) at aliphatic region. 

• 1.54 ppm 9- C-H hydrogen at region. 

• 2.40 C-H2 hydrogen at aliphatic region. 

• 7.3 C-H hydrogen at aromatic region 

 

Table 6 Larvicidal activity of Methanolic and Hexane Leaf extracts of Gleditsia tricanthos against Culex quinquefasciatus 
expressed in mean and standard deviation 

Concentration of Leaf Extract (Vol/Vol) Gleditsia tricanthos 

         (Mean + SD) 

                                                           Methanolic Extract 

20      25 + 0 

10      23.2 + 1.3038 

5      19 + 1.5811 

2.5      13.4 + 1.1402 

                                                              Hexane Extract 

20     25 + 0 

10     23.8 + 0.8367 

5    17.8 + 1.7889 

2.5    14 + 1.2247 
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Table 7 ANOVA of   within treatment of various concentrations of methanol and hexane extract 

 

4. Discussion 

Gleditsia tricanthos have been used in folk medicine and the leaves of this species are primarily researched for their 
therapeutic qualities. Triacanthine alkaloid was extracted from G. triacanthos leaves by Panova et al. in 1971. Some of 
the other studies are reported vitexin, luteolin, isovitexin, and quercetin in G. triacanthos leaves (Panova et al., 1972, 
Leibovici et al, 1986). Mohammed et al. 2014 investigated their cytotoxic and antioxidant properties and also flavonoid 
content in leaves. Characterizing the composition of leaves and testing their harmful effect on Culex quinquefasciatus 
larvae are the goals of the current study. 

The world of plants has a wealth of undiscovered phytochemicals that might be widely used in place of industrial 
pesticides in the fight against mosquitoes. The goal is to find newer insecticides that are affordable, safe, and easily 
accessible. Certain plant extracts have insecticidal actions that kill mosquitoes in addition to their repellant qualities. 
Pyrethrum's efficacy against Aedes mosquitoes was shown in a study by Govindarajan et al. (2016) (1), highlighting its 
potential as an environmentally friendly substitute for synthetic insecticides. Numerous plants have been studied in 
relation to mosquitoes, including Melia azedarach (Chinaberry) (Govindarajan et al., 2016), Corymbia citriodora (Lemon 
Eucalyptus) (Lee et al., 2018), Cinnamomum spp. (Cinnamon) (Mahran et al., 2023), Azadirachta indica (Neem) and 
Chrysanthemum cinerariifolium (Pyrethrum) (Govindarajan et al., 2016). 

In relation to Culex quinquefasciatus, G. triacanthos showed potential larvicidal action. With an LC50 value of 2.73 
mL/100 mL for hexane leaf extract and 4.85 mg/100 mL for methanolic leaf extract. The results of similar study from 
our lab with Elytraria acaulis hexane leaf extract have shown LC50 value as 3.046 mL/100 mL. These results are 
consistent with Rajan Maheswaran and Soorya Sukumaran's (2020) research. Similarly, powdered versions of Nerium 
oleander, Calotropis procera, and Ricinus communis were tested for persistent toxicity against Culex quinquefasciatus 
(Kehail et al., 2017). A phytochemical investigation found that the methanolic and hexane extracts included substantial 
amounts of flavonoids, alkaloids, carbohydrates, and terpenoids, but not tannins, among other components in hexane 
extract. According to Kiruthika (Kiruthika et al., 2012), the larvicidal effects of E. acaulis may be due to these compounds. 

Numerous studies have effectively established the importance of phytochemicals in mosquito control (Chowdhury et 
al., 2007; Singha et al., 2011). One such study examined the larvicidal activity of plants such as Annona squamosa L., 
Chrysanthemum indicum L., and Tridax procumbens L against Anopheles subpictus Grassi and the Japanese encephalitis 
vector, Culex tritaeniorhynchus Giles. Annona squamosa leaf extract was discovered to be more powerful than other 
plants (Kamaraj et al., 2011). Otanthus maritimus and Ammi visnaga extracts showed the highest larvicidal effect, 
followed by Acer pseudoplatanus, Humulus japonicus, Acer platanoides, Satureja hortensis, Ocimum basilicum  and 
Thymus vulgaris, respectively, according to Roman Pavela's comparison of nearly 56 plant species for their larvicidal 
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activity against the mosquito Culex quinquefasciatus (Roman Pavela, 2008). Additionally, Euphorbiaceae tirucalli has 
been shown in a study by Abdul Rahuman et al. (2008) to be a promising larvicide against Culex quinquefasciatus. 
According to Anjali Rawani et al. (2009), three plants—Carica papaya, Murraya paniculata, and Cleistanthus collinus—
have larvicidal effects on the target species, Culex quinquefasciatus. 

Nonetheless, the current investigation assessed the specific toxicity of G. triacanthos leaf extracts in methanol and 
hexane to Culex quinquefasciatus larvae. GCMS investigations of the methanol extract from G. triacanthos leaves revealed 
317 chemicals with distinct phytochemical activity. Additionally, 180 distinct compounds were discovered from the 
same leaves using the hexane fraction of G. triacanthos, each of which had distinct properties. 

From GC–MS analysis few major compounds have been identified and of them 4- phenyl semicarbazide, cyacetacide, 1-
propanol, 2 –amino, 1, 2 -Hydrazine di carboxamide, 16 - Hexadecanoyl hydrazine, 4-methyl -3, 4 -dihydro - [1, 2, 3] 
triazolo have been previously reported for their mosquito larvicidal activity. Flavonoids and alkaloids belong to the 
class of compounds that are known to be harmful to C. quinquefasciatus (Muthu et al., 2012). FTIR analysis of G. 
triacanthos (Hexane extract of leaf) displayed 1168, 1228, 1366, 1462, 1738, 2849, 2916 and 3009 cm−1 characteristic 
absorptions corresponding to CO stretch Alkoxy substistment , CO stretch Alkoxy substistment, CH bend CH3 (Aryl 
strained alkane (or) activated carbonyl), CH bend CH2 (Aliphatic ether (or) sulfonate salt), c = o stretch (Carbonyl alpha 
alkyl, CH stretch Alkane (Aliphatic alkane (or) alcohol ), CH stretch Alkane (Aliphatic alkane) and CH stretch Alkene  
(Aliphatic alkene) stretching showing the presence of aliphatic acids. The molecular structure of the cyclohex--enyl-
propionic acid, phenyl semicarbazide, and cyacetacide compounds was validated by the NMR-analysis. The leaves of 
these two extracts showed overall bioefficacy (acute toxicity), and this is because of the chemicals found in the leaves 
of Gleditsia triacanthos. 

In this study it has been illustrated the larvicidal potential of hexane extract of Gleditsia triacanthos against larva of C. 
quinquefasciatus. This study reports that the hexane extract of Gleditsia triacanthos was more effective than ethanol 
extract to C. quinquefasciatus larvae.. Previous research on bark extract from Gleditsia triacanthos has shown 100% 
larval mortality (Umar et al., 2020). 

5. Conclusion 

The study highlights the significant larvicidal potential of Gleditsia triacanthos leaf extracts, particularly the hexane 
extract, against Culex quinquefasciatus larvae, suggesting that these extracts could serve as effective and 
environmentally friendly alternatives to synthetic insecticides in mosquito control. The findings underscore the 
importance of exploring plant-based phytochemicals for their insecticidal properties, contributing to sustainable pest 
management strategies. 
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