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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 etal., 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

e C(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.

e 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.

e 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

e 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).

e 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
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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.

e 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).

e 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 + +

TIC

1,200,000

1000000+

1623

803

[
200

300

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

Peak= B_Time F.Tirea Aran Areats | Mame
1 2521 2530 100051 044 | Hydrasinecarbomamids
2 2.710 Z. 750 100674 .43 | Benzenecthanamina, MN-amethnd-
3 2_TE0 Z_TO5 48770 010 ) Acetic acid, hyvdrazide
4 2514 ZESD A6ESS 0.11 | 1_Z-Hydraminedicarboramide
5 3.050 3110 305T4 .16 | Encabvptol
& S.684 3.710 008 0,02 ) 4-hIathnd-3 4-dibeedro-J1 2 3 Jiriazolo[4, 5-d]p
7T 3.791 3 B0 2EI44 13.35 | Undecame
B G151 6205 12411 305 | Acetic acid, hydrazide
@ §.508 6.550 5113 0.03 | 4-Hwdrom-1 H-pyvrazolo[ 3 4 -Dpvrirnidins ribs
10 7318 T.345 7403 003 | Crvacetacide
11 B.47T5 3425 13301 .05 | Hydrazinecarbooearmides
12 Q.008 D.1&0 35150 .14 | Stearic acid hydrazide
13 29230 D3ITE 150743 .06 | Acetyithiosemicarbazide
14 o220 D305 5411 3.03 | Semicrrarnamide
15 o330 D.IET0 15077 .06 | Hydrasinecarbosamide
1& 13430 10445 QS48 .04 | 4-Phenylzetnicarbamide
17 10.508 10520 4E56 .02 | Cwvacstacide
18 10624 10560 110582 0.04 | 1-Propanol J2-aming-, {4+
1% 10.720 10.750 13474 005 | Propamaride
20 11442 11.495 DEaST 338 | Fhenol, 2 4-bis( 1, 1 -dirmethrlethy -
21 11.350 11.505 211460 .08 | Acetic acid, hydramide
22 11.71 11.740 16620 .07 | Stearic acid hydrazide
23 11515 11.855 27043 .11 | D-Fructoss, 3 -C-metiiyi-
24 11.875 11.BoS 11287 004 | 4-Hywdroxvbutyric acid bvdrazide
25 11.050 1035 ik 300 | 1_Z-Hydrasinedicarboramide
36 12167 12205 qDERE 0.20 | 146-Hexadecanovl bydrazids
7 12270 1Z2.220 13252 .05 | Hydrazinecarbpthicamide, M-methyl-
Peak= B_Time F . Tirm= Arsa Areats | MNMame
28 12 344 12415 17077 007 | Cracetacids
2o 15 464 13 445 S49E QU002 | 4-BIethed-5 4 -dibnvdryo [ 1.2 3 (trisrolo[4 5-d]py
=l 13.848 13.850 103Zz= 004 | 18-Hesmdecanowl bevdrazeds
31 14190 14.230 45510 018 | hTethnd desca
S 14 X435 14 270 11879 005 | Hydrazminecarboosrarmide
53 14 90 14 303 T 003 | Stearvc acid hydrazide
54 14 D55 14 280 1513 000 | W 3 methnvl-S-propodl-
35 15.162 15.185 1=070 o.06 )| 2-F oEo s
ET 15 =50 15 305 10438 .08 | Heptadecanoic acid, 10-methyrl- rmsthos] astar
37 15340 15.3865 145624 .58 | Phvtol, acetats
IE 15431 15.510 43 24005 1.71 | 2-Pentadecanone, & 10, 14 -trimethy]-
S5z 15 525 15 5850 ZEOS] 0 35 | D cmdecems=, 1,1 -dimethasy—, (50—
L] 15 601 15,8350 146832 038|357 11,1 5-Tetramethvl-Z-hexadecan-1-ol
41 15685 15745 1T5S5G 078 | Phrlalic scid, butAd undecyl ester
42 15.791 15.8B20 145504 .50 5.7.11,1 5-Tetramethvl-Z-hexadecan-1-ol
EE] 15 834 15 905 15 7EIZ O 66 | @D cmdecensa, 1,1 -dimethastyr—, (20—
=44 15.0Z0 15.280 105157 042 | 18-Hesadecanoyl bvdrazeds
45 15 010 16,330 56558 0 22 | 186—Hexadecanow]l bvdrazeds
45 15 079 16 120 123044 040 | d-Hexasdecenobc acid, methyl ester, (F}—
=47 15 135 16170 4S04 O 18 | Driethyhmalonic acid, monochloride | hept—4-%1
48 15 273 17_B65 2141016 B_40 | Hexadecanoic scid, methyl estar
a4 15342 365 1034 2a o004 | B opanoic acid, 3 S-bex(l . 1-dimaedayis]
S5 15 502 24E54 010 i) |
51 15.675 2Z155 000 | Phthalic aced, buid 3 -methniboi-2 —-an-1 -7 ezt
52 18 706 13524 005 | 4-BIethyd-35 4 -diboedyro-[1.2 3 Jimiasolo[4 S5 -d]pry
53 15795 15323 006 | Prrirnddi 2 401 H 3Hdicne, S-aminoe-G-nitrg
54 14 . 8a3 11617 005 | 2-Hexsdecenoit acid, methy]l ester, (E -
55 15 D9G5 15010 O_06 | 3-Ethyl-3 -methrviheptane
S& 17053 25459 10| T-Hexadecenoie acid, methyl ester, (22—
57 17 100 T30S 003 | Heprtadecanadc acid, @-methyl-, meihyl estar
SBE 17T.Z75 SZE06S ] | anadc 2cid, medhvl ester
5= 17330 A445 002 | Ethsanamine, 2-(4-cyclhohexvlphenas )
1] 17 381 S5413 003 | Semiorarmarmide
31 17629 10629 Oo0d | 1 E-Hyvdraminedicarbo T
[ 3] 17 860z 17.250 1245130 4 64 | 2 1 Z-ntadecadienoic acid (. F -, metdnvl ested
a3 17.054 1B8.165 4DEIELS 129.67 | 2.1 2. 15-Octadecatriencic acid, methvl ester, (J
[ 3 1B 05 18285 SIS 5_21 | MWiathyl stearate
[ 1B . 205 1E.350 HETLS .25 | Phosphomic asced, (3 vl oo -3 —peemterrsTH
[<1] 1B 378 18 415 TZE1O 0 20 | Chrlopentanons, 2 e
&7 18 430 18.450 18814 U007 | Acetamide, 2-(2 4 -dimethosnybenzvlidenshordry
<33 18478 18.505 SE425 .15 | Stearic acid hyvdrazide
[ 18525 18.540 18871 007 | 1 Z-Fhvdraminedicarba i
i 1B.555 18.565 1zzo7 0,05 | Cracetacids
71 1B 582 18.810 2EOG3 000 | Eibl 22 -chloroacetamido}3 35 3 -trifhooral sd
T 1BE.675 18805 35547 .14 | 1{ZE- T aphi omea, Ba. bota.—athl-2—furforsy
73 18_7T15 18735 14450 O_0G | 1 - Hydraminedicarboxamide
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T3 18715 18.735 182480 Q.06 | 1 2-Fhvdrazminedicarboxarmide
a4 TE 735 15770 1507 005 | TH Pryzazole, I-(S-metbndbuty -5 44 4 3 5 -tet|
i 1E8.801 18.830 23668 0.09 11 2-Fhrdraminedicarbomarmnide
T 18855 12 880 19Ba3 008 | Octadecane
e TEZ00 1590 SOLEE 003 | Stearic acid hyvdrazide
78 18930 19.075 27083 011 | 3 -Phervl-2H-chromene
=l 19131 19160 18744 007 | Monadecanoic ackd. methed ester
=0 19 185 19 195 Blo> 0,02 | Fhvdrasinecarboxlic acid, ethyl ester
21 19 304 19.335 8973 0.04 | 4-Pherrvlsenmcarba=ide
[ 19450 15.500 14994 006 | Fhvdraminecarboxarmade
g3 195132 15.530 S105 0,035 | Carbobndramide
= 2 G199 19.650 19285 008 | 1 2 Fihanediamoes, ™N-(2 - anmreoetind ) -
5 = T2 19.755 SAET 003 | Tndecame_ 1 -dodo—
& - GEE 20030 0170 020 | Eiwcosanorc acid, neethyvl ester
i 20 205 20250 35220 01414 812 16-TetramethnIheptadecan-<4 -oclide
[ 2005 20.435 16614 007 | Merolidwl acetate
=] 20489 20505 3IB32 002 | Cracetacide
S0 20554 20585 10:07TE 0.04 | Toidecame . 1 -dodo-
o1 202646 20.890 2829 003 | Fhvdrosmvacetic acid, hvdra=-ide
o 20O 20930 BO9E 003 | Omvzen
93 20947 21 080 21495 0091 1 2 Fhdrarminedicarbosarmide
=KD 21_162 21 180 110002 004 | Y H-Pyvran-2-meethanol . 3 4 -dibsrdro-, methanes|
o5 21 210 21.230 F4ES 003 | Arnanosustidine
S 21 205 21.33 1523 E 006 | 4-Phermvlsenmearbaz-ide
oF 21_358 21.390 21T 008 | 2 methrvihexacosare
o8 21411 21.43 18273 0,07 | 9 D ctadecenoic acad (-, masthod ester
e 21 446 21 460 S990 0021 1 2 -Fhdramnedicarboxarmide
[o]u] 21477 21.510 104035 004 | 2 _hdethed - pentanacic acid [4-(2 - snethe]-pendeano
o1 21_605 21 625 34B66 0.1 4| Dvocosanoic acid, neethyv] ester
(4] 21._646 21715 [ ] 027 | Biz( 2 -ethylhexs]) phthalate
(W] 21725 21.765 15109 0068 | Crvelobexanmrmine, N-methe]-n-propel-
WY 21.780 21 810 11015 0.04] 1 2 Hyvdramnedicarboxarmide
(o=} 21_836 21 850 oy 0,04 | Sermioxarmazide
(o] 21 878 21 895 11940 005 lactoree ooirree O-[(diethvlbors
o7 22 033 22050 40915 016 Fhvdrazine, (11 -dimethsdethnd)-
[}:] 2r 22020 6361 003 | Cracetacide
[v=] 22 128 22145 20781 008 | Toacontane, 1 -bromwo-
[v] 22155 X2 185 11780 005 | p-Cranophensd p-(2-propoxvethosybenzoate:
11 2E 22 2TS 142701 0L0G | Stearic acid bhvdramde
112 22 374 22390 3857 0.04 | Hexaco e acid, meethy] ester
115 22 871 22 B95 28921 0_11 | Hexatriacorntane
TIC
1,200,000
1000000+
5000004

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

Peak Feport TIC
Peals . Time FTime Area Areas | Name
1 2845 2915 180946 1.94 | Hhvdrazine, (1 | 1-dimethsdethnd)-
"] 28930 2975 118454 1.21] 1.2 -Byvdramnedicarboxarmde
3 2503 3.015 TI0E0 0.74 | Evdramnecarbosovlic acid, ety ester
4 3.061 3.105 134974 138 | L Cyeteine sulfinic acid
3 3135 3.150 36218 0.57 | 3 -fluoroamphetannme
[+ 3405 3.420 13782 0.14 | Bavric acid bevdramide
7 3.469 3480 2900 0.09 ] 2 [4-01 2 Diphenn]-baut- 1 -emnd ) -phenoro] -eth
S 3 659 3.690 21252 022 | Hvdramnecarboxamide
] 3. 726 3.740 3530 0,06 | Acetic acid. bydramide
10 3757 3.810 GEOG 0.07 | Propanoic acid. 3-lnydrosor-, bydrasade
11 3 8358 3875 10957 0_11 | Propanoic acid, 3-hvdros-, Invdrazide
12 3835 3.945 10243 010 Ceovzen
13 4 018 4030 18166 0.19 | Sermioxamaride
14 4 075 4 163> 233E0 0.26 | Erposta-3>_X2-dien-5-0l, acetate (3. beta 22E)-
15 4 183 4210 7901 008 | 1 2 Hyvdramnedicarboxamide:
16 4 240 4255 8141 0.08 | Propanoic acid. 3-lnydroooe—_ bvdraside
17 4 X735 4 2ES GET4 0.07 | Acetic acid, bydramide
18 4_305 4355 16266 0.17 | Butvnic acid bvdramide
19 4436 4. 465 26545 0.27 | Ghoolaldebnnde dimer
20 4 655 4 760 11850 0.12 | Butanal
21 4_789 4.810 4500 0,05 | 4 -Mdethyd-3_4-dibrpdro-[1_2 3 nazolo[4 5-d]p
22 4 822 4 840 3026 0,03 | 4-hdethyl-3_4-dibepdro-[1_2 3)tmazolo[4 5-d]py
23 4 880 4 890 3238 0.03 | 1 2-Hhdrammedicarboxamide
2 4 S0 2010 2336 003 | -Iatre-9-omo-9 | 1 0-dibvwdroacndme-4 -car
25 5030 3045 3384 0.03 | Carbobydramide
26 5 063 3 110 47T 010 | Fvdraminecarboxamide
iy 2 300 3333 1379 .08 | Semioxamazide
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Pead|  Flme|  Flme Rrea]  Area%|Name
W 539 5380 204 0023 Burnlal
W] 341|548 2384|002 SemioRamaride
1) IS T 536 [714] 0,02 Hydrazinecarboxamide
3 1| I B 1 7933 0.08] Acefic acid hydroxy-
32 360 3610 3637] 0,09 Hydrazinecarboxyhic acid_etin] ester
B 5 0136|009 Hvdrazinecarboramide
M 603 601 1188] 0,04 Propamoic acid_3-ydrosy-, bydrazide
B 6003 6105 3151 0.4 Phenylephrine
% 613 613 6051 0.06| Fvdrazine_J-bufemL
3 6141 6169 7006] 0.07|144-Acetamidoaniimo)-3 1-dimethylbenzo],
B 615 619 308 0.06] Cacetacide
3 616 6205 6222 0.17] 2 Metlylanunolauric acd
0] 636 6305 20400] 021 Semioxemaride
I 6405|645 1330] 0,01 Hydrazine
I 643 640 2533|003 | SemioRamazide
B 640 645 [0003] 010 13-Hydrazinedicarboramide
M 655 63 1045|0044 Phemsemicarbezide
B3 655 660 380 0.03| Hydrazimecarboramide
B[ 6600 685 T80 005 1) Hydrazinedicarboramide
17 660 665 2870] 003 Calconcarboslic acid
B[ 6661 66R0 2180] 0,02 vdrazinecarbosylic acid, efy] ester
[ 680 680 S306] .05 Hydrazine
0| 6883 6909 S148] 0051 5-Pentanediol, 3-mefinl
ST 6920] 6080 [3144]  0.14| Hydrazinecarboxamide
S 6oW|[ 7015 084|003 Trcyclo[10.2.2.203 8)]octadeca 3, T 1214 15,
B 708 7030 3407|003 | Benzeneefhamamine _alpha -mefiri-N- I-met
S 701 710 S070] 0,051 2-Dideosy-l-erythro-pentitol
5] ) I 3100] 0,03 | Buyric acd bydrazide
| 730 739% T02T] 0,04 |Methy] cvano{ethoxvearbonyi)mefir enanine)
ST 740 74 7437) 0,08 Semioxamaide
[ 7480 7490 1076|003 | 23-Meti lammmopropy1)-3-phem Jamino 13
) I ) I A5 13304 0.14] Acetamide, 2-penfaftucropbemloxy-
60 794 7970 3613 0.04| Ethanedial bis(dimetinlhydrazone)
61 803 803 2060] 0.0 Propanamide )
62] 8103 810 193] 0.04 | Dithiocarbonic acid. hydrazide, N2y
6| 821 821 0183 0.09| Carbolvdramde
G 55 X5 040 0.10]2Pyridmeethanc]
6] 8101 870 1403|013 Acetaldelnydle, hvdros-
66 8798 8815 [4054] (.13 | Phosphonoacetic acid
o I ) 5 36001 0.26] 16-Hexadecanoy] ydrazide _
68 000 0080 3231|003 Spiro[2.3 Jhean-4-one, 3 3-dichloro-6-metin]
69 0005 0l 3002 0.04] Cvacetacide
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70 9125 D135 3168]  0.03] | 2-Hydrazinedicarbozamide
7 9383 0.400 2661]  0.03] Hydrazinecarbosylic acid, etivi ester

7 0464 0485 174]  0.07] Givcolaldehyde dimer

73 9405 D505 2015] _ 0.03| Phenylephrine

74 9620 D 603 7708]  0.08| 4-Brome-N-{piperidinomethyljphihalivide
75 2.708 D740 4614]  0.05| Hydrazinecarboxylic acid, etin ester

76 9835 D 360 3772] 0.04] &-Mathyl-3 4-dibvdro-[1 2.3 mizolo[4, -4l
77 0880 0805 1633]  0.04] 4-metinyithivamphetamine

78 9005 D930 6766]  0.07| Carbamic acid, N-(2,3-dichlorophenyl}- zhveil
70 10.033 10.045 3440]  0.04| Ethanedioic acid, dibydrazide

50 10304 10410 000] (.03 | Benzencethanamine, alpha methyl-N-{ 1-medt
Bl 10420 10.463 6878]  0.07| Acetamide, 22,0 -trifluoro-

52 10470 10490 2053]  0.02] 1H-Indole-3-ethanamine._alphs -mefint-

83 10.725 10735 1577]  0.04| Cvacetacide

B4 10.783 m_.*g:. 1118]  0.02| Hydrazine

i3 10.503 10.860 5861]  0.06] N-EthylN-niroso-}7 - niroguanidine

16 10575 10.883 5243 0.05] .2-Hydrazinedicarbozamide

& 11074 11083 4300] 0.04] 1-Methoxy-3, 4-dimethy-1-pheml-]-germacys
[T 11144 11153 5087]  0.05| Hydrazinecarbonamide

[ 11175 11.180 1203 0.03]4-Phenylsemicarbazide

o0 11553 11580 1764]  0.07| o-Hexylmethyiamine

91 11590 11435 3707] _ 0.04| Phosphonoacetic acd

a2 11658 11715 12512]  0.13| Hydrazinecarbothioamide, N-athyl-

93 12470 12,400 2135]  0.02] 1.2-Epoxy-343.3.44.5.5.6.6.7.7.8.8.5-rideca
04 12523 12535 5313]  0.05| Pvnidine-2 6-dicarboylic acid, bis-hydrazinoc
o5 12716 12740 5524] (.06 | Hexanoic acid, 3-hexemi ester, (Z)-

o8 12.780 12,500 5688]  0.06) Hydroxyacetic acid, hydrazide

47 13.100 13.120 3755]  0.04| Hydrazinecarboramide

o8 13133 13.185 88371 0.09| 2-Aceivipyndine 4-methyl-4-] beta [2-pyndyl
i 13.210 13.223 5477 0.06] Hydrazinecarbonamide

100 13.241 13.255 6004]  0.07|Iron. carbomyi[(2.3.4.5-.eta -diethyl 2.4-hexad
101 13310 13.335 18740 0.10| Hydrazinecarboramide

102 13.350 13.365 7364]  0.08] Acetic acid, hydrowy-

103 13.400 13.430 11007]  0.11] 2.4{1H.3H)-Pyrimidinedions. 6-chlore-3-nitro
104 13.453 13465 6318] (.06 Hydrazinecarboramide

105 13.404 13.535 0015]  0.09| Aminoacethvdrazide

106 13.363 13,580 3114]  0.04| Propanethicamide, 3-hydroxy-1-|2-t-butowyca
107 13.775 13.700 0534]  0.10| Buryric acid hydrazide

108 13.043 13.060 023]  0.07| Temasthyl 44 | 3-phenyiene)bis( | 4-divdr
108 14.276 14310 120]  0.03] Cvacetacide

110 14 343 14.355 1265]  0.01] Mathyl Alcohol

111 14367 14.383 2032]  0.02| 4-Imidazolidinecarborylic acid, 4-ivdromy-2.
112 14540 14.555 4379]  0.04] Metlyl Alcohol

113 14363 14.500 5151] 005 |.2-Hydrazinedicarbozanude
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Peak= B Time F.Tim= Arag Area|MName
114 14.735 14.750 47304 (.04 | ci=-Aconitic ankhvdride
115 14.705 14 815 0717 (.10 | Adencsine, 4'-dehyvdrommetnvi-4'-[-ethylam
114 14053 14 28D 3443 (.04 | 1§-Hexadacanov] bvdrazids
117 15025 15070 &000 (.08 | Carbomic acid. decy] metnd ester
118 15.250 15315 8217 0.08 | N-1.4- L-arsini;
119 15.354 15385 8185 (.08 | Acetaldabvde, Invdrozy-
120 15400 15425 5035 0,06 | Methd fonmate
121 15446 15470 7141 0,07 | Method Alcohol
122 15-:1]5 lijE Eglﬂ Q.08 -fl—Methvl-S;’f-djh\ﬂrn-[l.E,E]Mmln[li,i-dm
123 15.532 15570 10748 .11 | Acetic acid, hvdrazide
124 15530 15505 3537 (.03 | Hydrazinecarbowamide
125 15.625 15.635 4624 0.05 | {(+)-2-Armi
126 15.645 15,680 2003 (.02 | Acetic acid, hydrazide
127 15.702 15720 G702 (.07 | 1,2-Hydrazinedicarboxamide
128 15050 15280 B642 0.00) 1.2 4-Benzenetricarboooylic acid, 4-dodacyl diy
124 15003 16 060 lﬁﬁ 007 l‘hjmu[li-c]ﬁ:mn-i-cmhunitrﬂe, 2-arming—4
130 14.000 146115 473 (.08 | Hydrazinecarboramides
151 14190 16205 3107 (.03 | H-Cvano-I-[4.6-bis(dimethvlamme)- 1,3, 5-rid
131 15.260 16,280 14308 (.13 | Semiomamaride
133 14.300 16310 LEi I:]-.Di Ethanedial bis(dimethnviivdrazons)
134 15320 16.345 7172 0.07 | {1B-Propanol, (25)-[(tert. barviamycarbomd)al
135 16.430 16,480 Do74 (.08 | 1.2-Hydrazinedicarboxaldehyds
136 16.502 16,520 100335 0.11 | Trichloroacetic acikd, hex-4-vn-3-vi exter
137 148.575 16,580 5767 (.06 | Arninocyvancacstic acid
158 14610 16,880 15003 (0.16 | Acetic acid, hvdrazide
130 14.708 16.730 7319 (.07 | Butylsemithiocarbazida
140 15.245 lﬁ-Eﬂ 3!5'.?_0 0,04 MaEesinm. biz(1 4-pantansdionato-0,07, (1
141 15745 16775 1553 0.03 | 1 2-Hydrazinedicarboxamide
142 14.803 16,835 7428 (.08 | Phiosphonic acid, (3 -methvi-2-ooo-3 -pentannd)
143 14.852 16,875 3187 0.05 | Hydrazinecarboszamide
144 15.025 16,965 4574 (.05 | 1,2-Hydrazinedicarboxamide
145 15075 16,285 3123 (.03 | Hydrazinecarbowamide
148 17.055 17.075 10268 (.20 | Benzonitrile, 2 §-dichloro-
147 II.IZIEli lz-li'.i.‘.l ?‘310 I:]l.IZIE Hydrazine
148 17132 17230 16474 .17 5-Iodohiztidine
140 17.240 17260 1718 (.02 | Hydrazinecarboramide
150 17.305 17.430 3130 (.03 | Carbobydrazides
151 174355 17470 4757 0,03 | Method Alcohol
152 17431 17520 0405 (.10 p-hentha-§, B-dien-2-one, samicarbazone
153 17.548 17.575 10380 0.11| 1. 2-Hydrazinedicarboxamide
154 17.618 17.640 11124 0.11 | Propancic ack, 3-vdroxy-, Indrazide
155 17.870 17 2RD 4032 (.04 | Folic Acid
156 17.050 17250 o703 (.10 | hlslonic acd, dibvdrazide
157 18.020 18.035 &020 0.00 | 3-Meathvi-3 4-dibvdro-[1.2. 3 | riazolo[4, 5-d]py
158 18.070 15,000 10360 011 | Acetonitrjla, bromo-
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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

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

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

Peak Number Wavenumber (cm) Intensity
1 1168.52041 0.75758
2 1228.15782 0.63536
3 1366.06932 0.63234
4 1462.98010 0.67426
5 1738.80310 0.44604
6 2849.54978 0.28927
7 2916.64186 0.00000
8 3009.82530 0.80031
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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

e 1.54 ppm 9- C-H hydrogen at region.
e 2.40 C-H2 hydrogen at aliphatic region.
e 7.3 C-H hydrogen at aromatic region

e 1.25 ppm (chemical shift) C-H Hydrogen(alkane) at aliphatic 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

706



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

Table 7 ANOVA of within treatment of various concentrations of methanol and hexane extract

95% Confidence
Interval

Concentrationof | % of

Leaf Extract Larvicidal LC50 Upper Lower R2 p-value

(Vol/NVol) activity

Hexane Extract of Gledistia tricanthos
20 | 100
10 | 95.2
5 | 712
2.5 56 2.73 1.37 5.75 8.695 | 0.0032
Methano! Extract of Gledistia tricanthos
20 | 100
10 ‘ 92.8
S | 76
2.5 | 53.6 4.857 1.72 ‘ 8.69 8.743 0.0031

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), ¢ = 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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