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ABSTRACT

The phytopesticidal effects of various solvent crude extracts and isolated fractions from the leaves
of Aristolochia bracteolata, which were tested for their antifeedant and larvicidal activities on the
fourth instar larvae of the shoot and fruit of Earias vittella.The antifeedant and larvicidal activities
were performed by fruit disc no-choice methods at 0.625, 1.25, 2.5, and 5% and 125, 250, 500, and
1,000 ppm concentrations for crude and fractions, respectively. The dichloromethane (DCM) extract
of A. bracteolata exhibited the maximum antifeedant (61.10%) and larvicidal (65.33%) activities at
5% concentration against E. vittella, followed by hexane (44.93%), acetone (40.40%) and aqueous
(22.25%) extracts. It was subjected to fractionation using silica gel column chromatography with
different combinations of hexane and ethyl acetate used as the mobile phase. Among the six
fractions obtained, fraction 6 showed the maximum antifeedant (78.32%) and larvicidal (81.77%)
activities against E. vittella at a 1000 ppm concentration. The preliminary phytochemical analysis of
the plant also showed alkaloids, anthroquinones, diterpenoids, flavonoids, glycosides, polyphenaols,
saponins, steroids, and tannins in the extract. A. bracteolata leaves could be complemented with an
eco-friendly pesticide/insecticide for an integrated pest management strategy.

Keywords: Antifeedant; larvicidal activity; Aristolochia bracteolata; Earias vittella; plant extracts;
phytochemical screening; eco-friendly pesticide.

1. INTRODUCTION

Over the past four decades, India has
significantly increased its agricultural output in an
attempt to impose a system of food self-
sufficiency. It has been suggested that synthetic
pesticides and chemical fertilizers are probably
part of the reason for this productivity increase
[1]. Consequently, those synthetic chemical
substances have been additionally influencing
the improvement of resistance, especially in
insect pests, which has caused extensive losses
to agricultural manufacturing capacity [2].
Additionally, increasing evidence suggests that
losses are rising even as the usage of chemical
pesticides rises [3]. At the same time, there may
be a growing public concern about the
destructive effects of chemical insecticides on
human health, the environment, and biodiversity
[4]. However, these terrible externalities cannot
be eliminated altogether; their intensity can be
minimized via improvement, dissemination, and
promotion of alternative technologies consisting
of Dbio-insecticides as the right agronomic
practices instead of depending entirely on
chemical insecticides. India has a vast plant life
and fauna that can grow into industrial
technology [5].

Plants and their components are potential
sources of new pesticidal materials, and the
search for plant-based new insecticidal
molecules or herbal products has heightened in
the past decades [6-11]. Several herbivores
target plants or plant parts that contain toxic

compounds, so these compounds have a proven
track record of effectiveness and survival value in
preventing herbivore attacks on flora [12]. The
control of insect pests will utilize a variety of
secondary chemicals found in flora that can
interfere with particular physiological
mechanisms related to nutrition, reproduction,
metamorphosis, and insect behavior. This will
provide an environmentally friendly substitute for
the use of conventional pesticides [13].

Bhendi (Abelmoschu sesculentus L. Moench)
belonging to the family Malvaceae, is commonly
known as Lady's finger, an economically
important vegetable crop that can boost small
producers' farm earnings. The nutritious and
financially important vegetable is commonly
produced in tropical and subtropical climates [14-
18]. Bhendi contains numerous minerals and

vitamins in addition to carbohydrates, fiber,
sugar, and fat. These include calcium,
magnesium, phosphorus, potassium, iron,

sodium, zinc, vitamins A, B (B1, B2, B3, B6, and
B9), C, and K [19,20].

The shoot and fruit borer of okra, Earias vittella,
is a reputable pest that causes more than 40-50
percent losses in cotton and okra crops, with
69% occurring solely in okra. E. vittellais a pest
that attacks tender terminal shoots in early to
mid-season, boring into the stem, and eating
flowers and green shoots [21].Earias vittella, the
shoot and fruit borer is accountable for inflicting
damage that varies from 52.33 to 70.75 percent
[22].
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Aristolochia bracteolata is a shrub distributed
throughout India and belongs to the
Aristolochiaceae family. A. bracteolata is
commonly known as Worm Killer in English
and Aadutheendaapaalai in Tamil. In the
indigenous system of medicine, the plant was
used to cure skin diseases, inflammation, and
purgatives [23] and antihelminthic activity and
trypanocidal effect [24]. A root extract of A.
bracteolata was documented earlier and
stated to have an antimicrobial interest [25] and
toxicity against Aedesa egypti, Anopheles
stephensi and Culexquinque fasciatus [26]. This
species has been proven to be nephrotoxic,
mutagenic, and carcinogenic due to the
cytotoxicity of the aristolochic acid constituents.
Local tribes and villagers utilize the leaves
of the plant. It is wused intraditional drug
treatments as a gastric stimulant and in the
treatment of cancer, Ilung inflammation,
dysentery, and snake bites [27]. Methanolic
extracts of plant parts of A. bracteolata have
been the source of physiologically active
compounds. The use of the plant as an anti-
malarial is not endorsed in its crude form
[28]. The whole plant was used as a
purgative, antipyretic, and anti-inflammatory. It
additionally possesses potent anti-allergic
activity[29] and has pronounced antibacterial and
antifungal activities [30,31,32]. Hence, given the
aforesaid, this present study aimed to
authenticate the antifeedant and larvicidal activity
of various crude extracts and fractions isolated
from dichloromethane leaf extracts ofA.
bracteolata against the fourth-instar larvae of E.
vittella.

2.MATERIALS AND METHODS

2.1 Plant Collection, and

Isolation of Fractions

Extraction,

Aristolochia bracteolata leaves were collected
from Tirunelveli District, Tamil Nadu, India, based
on information on their traditional insecticidal
properties. The extraction and isolation of
fractions were outlined in a prior study conducted
by Pavunrajet al. [13].

2.2 Preliminary Phytochemical Analysis
Test

A preliminary investigation of the phytochemical
composition of A. bracteolata leaf extracts and
fractions was conducted following the protocols
outlined in Harbone [33].

2.3 Culture of Earias vittella

The insects were maintained as per the method
of Pavunraj et al. [13]

2.4 Antifeedant Activity Test

The evaluation of antifeedant activity was
assessed by following the procedure outlined by
Bentley et al. [34]. Various concentrations
ranging from 0.625% to 5% were utilized for the
crude samples, while fractions were tested at
concentrations of 125 ppm to 1,000 ppm. The
actual consumption was determined using the
methodology described by Pavunraj et al. [35].

2.5 Larvicidal Activity Test

A bioassay was conducted to assess the
larvicidal effects of E. vitella using the fruit disc
no-choice method. Bhendi fruit discs were
subjected to various concentrations of crude
(0.625%, 1.25%, 2.5%, and 5.0%) and fraction
(125 ppm, 250 ppm, 500 ppm, and 1000 ppm)
treatments. Following a 24-hour treatment
period, untreated fruit discs were provided and
replaced regularly until pupae formation. The
larvicidal activity was evaluated for up to 96
hours, and the percentage mortality was
calculated using the method described by Abbott
[36].

2.6 Statistical Analysis

The data were subjected to a one-way analysis
of variance (ANOVA) to find out the significance
among treatments, and the effective treatments
were separated by the least significant difference
(LSD) (P<0.05).

3. RESULTS

3.1 Preliminary Phytochemical Analysis
of A. bracteolataleaf Extracts and
Fractions

The crude extracts and different fractions
isolated from the DCM crude extracts of A.
bracteolata were subjected to preliminary
phytochemical analysis to confirm the major
group of compounds present. The results are
presented in Tables 1 and 2. The crude extracts
and fractions obtained from the DCM crude
extracts of A. bracteolata revealed the presence
of wvarious bioactive compounds, namely
alkaloids, anthroquinones, diterpenoids,
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flavonoids, glycosides, polyphenols, saponins,
steroids, and tannins.

3.2 Antifeedant Properties of Crude

Extracts and Fractions

The hexane, DCM, acetone and aqueous
extracts of A. bracteolata leaves exhibited
antifeedant activity in a concentration-based
manner. The results of the present investigation
related to antifeedant activity towards E. vittella
by using crude extracts of A. bracteolata are
provided in Table 3. DCM extracts of A.
bracteolata at 5% concentrations showed
significant feeding deterrent activity (61.10%)
towards E. vittella, followed by hexane (44.93%)

accelerated the antifeedant activity against E.
vittella. Fractions 1, 2, and 3 confirmed poor
antifeedant activity against the insect examined.

3.3 Larvicidal Activity of Crude Extracts
and Fractions

The percent larval mortality of E. vittella larvae in
different concentrations of crude extracts is
provided in Table 5.Larval mortality was
proportionately accelerated with increasing
concentrations. The DCM extract showed
maximum larvicidal activity against E. vittella
(65.33%), and this was followed by acetone and
hexane extracts at 5% concentration. The result
of the larvicidal activity of the sixth fraction

and acetone (40.40%) extracts. While the obtained from the DCM extract of A. bracteolata
aqueous extract confirmed poor antifeedant against the selected lepidopteran pest is
activity towards the tested larvae. The effective provided in Table 6. Statistically significant

DCM crude extract was subjected to column
chromatography. Among the six fractions
obtained, fraction 6 had the highest antifeedant
activity (78.32%) towards E. Vittella (Table 4).
Increasing the concentration of fractions

larvicidal activity of 81.77% was recorded in
fraction 6, followed by fractions 4 and 5, which
recorded 79.55 and 59.11%, respectively, at
1000 ppm concentration. Fractions 1 and 2
confirmed very low larvicidal activity.

Table 1. Preliminary phytochemical analyses of different crude extracts of A. bracteolata leaves

Extracts Yield of extracts by (gm) Phytochemical constituents detected
Hexane 5.2 AD,F,PP,S

DCM 8.5 A, AN,D,F, S, ST

Acetone 6.0 A,PP,ST,

Aqueous 5.8 A ST, ST

A=Alkaloids; AN=Anthroquinones; D=Diterpenoids; F=Flavonoids; G=Glycosides; PP=Polyphenol; S=Saponins;
ST=Steroids; T=Tannins.

Table 2. Preliminary phytochemical analyses of different fractions isolated from the DCM extract
of A. bracteolata leaves

Fractions Yield of extracts by (gm) Phytochemical constituents detected
Fraction 1 1.8 AD,F

Fraction 2 1.3 D,F.G,PP

Fraction 3 1.6 F,GPP,

Fraction 4 2.0 AFS,

Fraction 5 2.3 AAN,D,F,S, T

Fraction 6 2.7 AAN,D,F,PP,S

A=Alkaloids; AN=Anthroquinones; D=Diterpenoids; F=Flavonoids; G=Glycosides; PP=Polyphenol; S=Saponins;
ST=Steroids; T=Tannins.

Table 3. Percentage antifeedant activity (percentage reduction in leaf area consumption) of A.

bracteolata leaf extracts against E. Vittella

Treatments Concentration (%)

0.625 1.25 25 5
Hexane 12.03+3.80° 18.24+2.55¢ 24.74+2 64¢ 44.9314.72
DCM 25.01+3.58¢ 36.66+3.30¢ 52.83+4.274 61.10+4.49¢
Acetone 13.34+2.44 21.14+4.42¢ 30.13+4.72¢ 40.40+3.35¢
Agueous 3.84+2.092 9.7142.48° 15.92+4.22b 22.25+4.60°
Control 2.12+1.302

Values are represented by the mean + SD (n = 5). In each column, figures marked by the same alphabets do not
significantly differ (p = 0.005).
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Table 4. Percentage antifeedant activity (percentage reduction in leaf area consumption) of
different fractions isolated from the DCM leaf extracts of A. bracteolata against E. Vittella

Treatments Concentration (ppm)
125 250 500 1000

Fractionl 4.11+3.692 5.77+2.04ab 6.93+2.67" 12.09+3.81°
Fraction2 4,99+1.74a 7.70+2.34 9.31+2.09° 17.70+£3.82°
Fraction3 15.73+£1.72b 22.64+1.66°¢ 27.11+3.06°¢ 37.52 £2.89¢
Fraction4 41.58+4.834 54.95+4.07¢ 62.84+4.22¢ 72.92+4.32¢
Fraction5 26.13+2.51¢ 35.04+1.78¢ 44.,75+2.144 51.29+2.064
Fraction6 45.68+5.17¢ 58.32+4.11¢ 69.61+2.60" 78.32+3.30¢
Control 1.13+0.372

Values are represented by the mean + SD (n = 5). In each column, figures marked by the same alphabets do not
significantly differ (p = 0.005).

Table 5. Larvicidal activity of different crude extracts from A. bracteolataagainst E. vittella

Treatments Concentration (%)

0.625 1.25 25 5
Hexane 16.22+5.292 22.44+4.332 32.6614.342 44.8845.012
DCM 36.66+4.71°¢ 44.88+5.01¢ 53.11+4.54¢ 65.33+5.05¢
Acetone 22.44+4 .33 34.66+5.05P 42.8814.41° 50.88+5.63°
Agqueous 10.22+0.492 16.22+5.182 26.44+4.932 34.66+5.052

Values are represented by the mean + SD (n = 5). In each column, figures marked by the same alphabets do not
significantly differ (p = 0.005).

Table 6.Larvicidalactivity of different fractions isolated from the DCM extract of ofA.
bracteolataagainst E. Vittella

Treatments Concentration (ppm)
125 250 500 1000

Fraction 1 2.4444.472 8.00+4.472 12.22+4.372 20.44+0.992
Fraction 2 0.00+0.002 14.2245.292 26.44+4.93P 34.66+5.05°
Fraction 3 22.44+4.33b 30.66+1.49b 42.88+4.41¢ 53.11+4.54¢
Fraction 4 40.88+1.98¢ 51.11+2.48¢ 65.33+5.05¢ 79.55+0.994
Fraction 5 24.44+5.15b 34.66+5.05P 50.88+5.63¢ 59.11+1.98¢
Fraction 6 46.88+4.54° 55.11+5.00¢ 69.33+1.49¢ 81.77+3.97¢

Values are represented by the mean + SD (n = 5).In each column, figures marked by the same alphabets do not
significantly differ (p = 0.005).

4. DISCUSSION

The exploration for novel insecticide compounds
derived from plants has accelerated in recent
years due to the potential for producing novel
pesticidal molecules from plants [37]. Herbivore
attacks on plants and their products are limited
by plant toxic compounds [38].Plant secondary
chemical compounds are utilized in
environmentally friendly insect pest management
because they aggravate some physiological
processes related to insect feeding, reproduction,
metamorphosis, and behavior[39].

The current study found that the hexane, DCM,
acetone, and aqueous extracts of A. bracteolata
leaves demonstrated concentration-dependent

larvicidal and antifeedant properties.The highest
antifeedant activity against E. vitella has been
shown by the DCM extracts, which were followed
by the hexane and acetone extracts. Numerous
plant preparations have been reported to be
successful in combating moth pests that are
significant to agriculture, which is consistent with
the current findings. According to a previous
study by Pavunraj [40], the dichloromethane
extract of Spilanthes acmella (L.) Murr. leaves
exhibited strong antifeedant activity against E.
vitella larvae, showing 56.75% at 5%
concentration.Therefore, the DCM extract was
fractionated using solvents of increasing polarity.
Based on the TLC profiles, six fractions were
isolated. All the fractions were tested against the
4t instar larvae of E. vitella. All the fractions
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exhibited antifeedant activity; the maximum
antifeedant activity was recorded for fraction 6.
Our results coincide with earlier findings by
Pavunraj et al.[41l], who reported that
Catharanthus roseus-derived fractions exhibited
antifeedant activity of 84.60% against E. vitella.
This result corroborates early findings where the
ethyl acetate extract of M. corchorifolia showed
maximum antifeedant activity against E. Vittella
Pavunraj et al. [42].The present result also
coincides with the findings of Praveena et al.[43],
who reported that to screen various extracts of
Clausena dentata, Dodonea viscosa,
Anacardium occidentale, and Nicotiana tobacum.
Among the various extracts tested, 5%
concentrations of extract gave 100% FDI
(Feeding Deterrence Index). Comparing the
antifeedent activity of the plants mentioned
above, pet ether extracts from D. viscosa
(83.4%) and A. occidentale (87.4%) showed
greater antifeedent activity at 3% concentration
against E. vittella.

In our experiments, the DCM extract of A.
bracteolata and fraction 6 from the DCM extract
have proven to have the very best larvicidal
activity against E. vitella, while fractions 1 and 2
have proven to have low larvicidal activity at 125
ppm concentrations. This outcome corroborates
the studies accomplished by Pavunraj et al. [44],
who demonstrated that the DCM extract of
Acalypha fruticosa leaves exhibited strong
larvicidal effects on E. vittella. In addition, Hanem
et al.[45] pronounced that the DCM extract of
Hyptis brevipes had 100% larvicidal activity
against S. littoralis. Muthu et al. [46] mentioned
that C. phlomidis extract exhibited larvicidal
interest against E. vittella at a 50000 ppm
concentration. For example, earlier findings by
Baskar et al. [47] about Atalantia monophylla
fractions confirmed precise larvicidal interest in
S. litura. Also, Pavunraj et al. [40] reported that
dichloromethane extracts from the leaves of
Spilanthes acmella confirmed high larvicidal
activity (75.11%) on E. vitella.

In our study, fraction 6 from the DCM extract of
A. bracteolata confirmed better degrees of
antifeedant and larvicidal activity towards
E.vitella due to the presence of phytochemical
constituents such as alkaloids, anthroquinones,
diterpinoids,  flavonoids,  polyphenol, and
saponins. Similarly, flavonoids isolated from
Cicer arietinum showed antifeedant activity
against H. armigera, Heliothis virescens, S
littoralis, S. exigua and S. frugiperda [48]. In
addition, coumarin, quinones and terpenoids

from ninth fraction of Atalantiamonophylla
confirmed larvicidal and antifeedant activity
against H. armigera Baskar et al. [47].The

efficacy of a rapidly growing number of plant
extracts containing secondary metabolites
against lepidopteran pests has been highlighted
by recent research by Pavunraj et al.[49].In the
current investigation, various abnormalities in
larvae, pupae, and adults were also noted in the
DCM extract and its fractions.

5. CONCLUSION

Various solvent crude extracts and fractions
extracted from DCM extracts of A. bracteolata
leaves showed insecticidal and antifeedant
properties against the spotted bollworm, E.
vittella. Overall, the current study found that A.
bracteolata fraction 3 exhibited strong larvicidal
and antifeedant properties as well as a notable
influence on deformities in the larval, pupal, and
adult stages. These findings support the potential
of this cost-effective and easily accessible
fraction as a sustainable source of botanical
products that are effective in combating
agricultural pests.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of manuscripts.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Pavunraj M, Subramanian K, Muthu C,
Prabu Seenivasan S, Maria Packiam S,
Duraipandiyan V, Ignacimuthu S.
Bioefficacy of Excoecaria agallocha(L.) leaf
extract against the Armyworm, Spodoptera
litua (Fab.) (Lepidoptera:
Noctuidae).Entomon. 2006;3(1):37-40.

2. Pavunraj M,Paulraj MG, Ignacimuthu S.
Effect of plant volatile oils in protecting
stored peanuts against  Tribolium
castaneum (Herbst.) (Coleoptera:
Tenebrionidae) infestation. Insect
Environment. 2007;13 (1):3-4.

3. Pavunraj M, Ignacimuthu, S. Karthikeyan,
K, Purushothaman S.M. Antifeedant

118



10.

11.

Pavunraj et al.; Uttar Pradesh J. Zool., vol. 45, no. 13, pp. 113-121, 2024; Article no.UPJOZ.3611

Activity of Lippiaj avanica (Burm. F)
Spreng. Leaf Extracts on Tobacco
Cutworm,  Spodoptera litura (Fab.)
Lepidoptera Noctuidae). Indian J Plant
Prot. 2008;36(1):65—-68.

Leatemia JA, Isman, MB. Insecticidal
activity of crude seed extracts of Annona
spp., Lanium domesticum and Sandoricum
koetjape against lepidopteran larvae.
Phytoparasitica. 2004; 32:30-37.
Ignacimuthu S, Maria Packiam S, Pavunraj
M, Selvarani N. Antifeedant Activity of
Sphaeranthus indicus against Spodoptera
litura Fab. Entomon. 2006; 31 (1):41-44.
Baskar K, Maheswaran R, Kingsley S,
Ignacimuthu S. Bioefficacy of Couroupita
guianensis (Aubl.) against Helicoverpa
armigera (Hub.) (Lepidoptera: Noctuidae)
larvae. Span. j. agric. res. 2010;8:135-141.
Pavunraj M,Ignacimuthu S, Janarthanan S,
Duraipandiyan V, Vimalraj S, Muthu C,
Raja N. Antifeedant Activity of a Novel 2-
(4, 7-Dihydroxy - heptyl) quinone from the
Leaves of the Milkweed, Pergularia daemia
on the Cotton Bollworm, Helicoverpa
armigera and Tobacco  Armyworm,
Spodoptera litura. Phytoparasitica.
2011;39(2):145-150.

Pavunraj M, Paulraj MG, Selvakumar S,
Rao MRK, Ignacimuthu S. Feeding
Deterrence, Larvicidal and Haemolymph
Protein Profiles of an Indian Traditional
Medicinal Plant Alangium salviifolium (L.F.)
Wangerin on Cluster Caterpillar,
Spodoptera litura (Fabricius) (Lepidoptera:
Noctuidae). Arch. Phytopathol. Plant Prot.
2012;
DOI:10.1080/03235408.2012.721071.
Pavunraj M, Baskar K, Paulraj MG,
Ignacimuthu S, Janarthanan S.
Phagodeterrence and insecticidal activity
of Hyptis suaveolens (Poit.) against four
important  lepidopteran  pests.  Arch.
Phytopathol. Plant Prot. 2013;

DOI: 10.1080/03235408.2013.800694.
Baskar K, Duraipandiyan V, Ignacimuthu
S. Bioefficacy of the triterpenoid friedelin
against Helicoverpa armigera (Hub.) and
Spodoptera litura (Fab.) (Lepidoptera:
Noctuidae). Pest Manag. Sci. 2014; 70:
1877-1883.

DuraipandiyanV, Baskar K, Muthu C,
Ignacimuthu S, Naif Abdullah Al-Dhabi.
Bioefficacy = of  Flindersine  against
Helicoverpa armigera Hubner, Spodoptera
litura Fabricius, Anopheles stephensis
Liston. and Culex quinquefasciatus

12.

13.

14.

15.

16.

17.

18.

19.

20.

119

Say.Braz. Arch. Biol. Technol. 2015; 58
(4): 595-604.

Pavunraj M, BaskarK, Janarthanan S,
Arumugam M. Bio-efficacy of crude leaf
extracts of Acalypha fruticosa Forssk.
against some agriculturally important
insect pests. Asian Pac. J. Trop. Dis. 2014;
4(2):S890-S894.
Available:https://doi.org/10.1016/S2222-
1808 (14)60753-2.

Pavunraj M, Baskar K, Paulkumar K,
Janarthanan S, Rajendran P. Antifeedant
activity of crude extracts and fractions
isolated from Catharanthus roseus leaf
against spotted bollworm, Earias vittella.
Phytoparasitica. 2016; 44: 419-422.
Habtamu F Gemede, NegussieRatta,
GulelatDesseHaki, Ashagrie Z.
Woldegiorgis, Fekadu Beyene. Nutritional
Quality and Health Benefits of “Okra”
(Abelmoschus esculentus): A Review. Int J
Food Sci Nutr. 2015; 4, (2):208-215.
Durazzo A, Lucarini M, Novellino E, Souto
EB, Daliu P, Santini A.Abelmoschus

esculentus (L.): Bioactive components’
beneficial properties-focused on
antidiabetic role-for sustainable health

applications. Molecules. 2018; 24:38.
doi: 10.3390/molecules24010038.

Islam MT, Phytochemical information and
pharmacological activities of  Okra

(Abelmoschus esculentus): A literature-

based review. Phytother. Res. 2019;
33:72-80.

DOI; 10.1002/ptr.6212.

Pavunraj M, Baskar K, Arokiyaraj S,

Rajapandiya K, Abdulaziz A. Algarawie,

Elsayed FathiAbd _ Allahe. Silver
nanoparticles containing stearic acid
isolated from Catharanthus roseus:

Ovicidal and oviposition-deterrent activities
on Earias vittella and ecotoxicological
studies, Pestic Biochem Physiol. 2020;
168:104640.
Available:https://doi.org/10.1016/j.pestbp.2
020.104640.

Abd Elmoneim O, Elkhalifa, Eyad
Alshammari, Mohd Adnan, et al. Okra
(Abelmoschus Esculentus) as a potential
dietary medicine with  nutraceutical
importance  for  sustainable  health
applications. Molecules. 2021; 26(3): 696.
DOI: 10.3390/molecules26030696.

USDA, 2016; USDA National Nutrient
database for standard reference.

Phillip  Harris, Eric Obeng, Aruna
Weerasooriya, Peter AY, Ampim.



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Pavunraj et al.; Uttar Pradesh J. Zool., vol. 45, no. 13, pp. 113-121, 2024; Article no.UPJOZ.3611

Economic potential of okra cultivation for
limited resource farmers. PURSUE. 2019;
2473-6201 |2 (1):10.

Kranthi S, Kranthi KR, Siddhabhatti PM,
Dhepe VR. Baseline toxicity of Cryl Ac
toxin against spotted bollworm, Earias
vittella (Fab) using a diet-based bioassay,
Curr. Sci. 2004; 87: 1593-1597.

Keshav Singh, Harendra Kumar. Potancy
of vermiwash with neem plant parts on the
infestation of Earias vittella (Fabricius) and
productivity —of okra  (Abelmoschus
esculentus) (L.) Moench. Asian J. Res.
Pharm. Sci. 2015; 5(1):36-40.

DOI: 10.5958/2231-5659.2015.00006.5.
Alagesaboopathi C. Ethnomedicinal plants
and their utilization by villagers in
Kumaragiri Hills of Salem district of Tamil
Nadu, India. Afr. J. Tradit. Complement.
Altern. Med. 2009; 6:222-227.

Abdelgadir AA, Ahmed EM, Eltohami MS.
Isolation, characterization and quantity
determination of aristolochic acids, toxic
compounds in Aristolochia bracteolata L.
Environ. Health Insights. 2011; 5: EHI.
S6292.

Elizabeth KM. Antimicrobial activity of
Terminalia bellerica. Indian J Clin Biochem
2005; 20(2):150-3.

Krishnappa, K Elumalai K. Toxicity of

Aristolochia  bracteata methanol leaf
extract against selected medically
important vector mosquitoes (Diptera:

Culicidae). Asian Pac. J. Trop. Dis. 2012;
2(2): S553-S557.
Available:https://doi.org/10.1016/S2222-
1808(12)60219-9.

Thirumal M, Vadivelan R, Kishore G,
Brahmaji VS. Aristolochia bracteolata: An

Overview on Pharmacognostical,
Phytochemical and  Pharmacological
Properties. Critical Review in
Pharmaceutical Sciences. 2012;1(1):
70-82.

Kalpana  Devi B, Kanimozhi S,

Suganyadevi P. Phytochemical screening
and biological property of Aristolochia
bracteolata. J Pharm Res. 2011,
4(5):1509-14.

Chitme HR, Malipatil M, Chandrashekhar
VM, Prashant PM. Antiallergic activity of
Aristolochia bracteolata lank in animal
model. Indian J Exp Biol. 2010; 48(1):46-
52.

Kavitha D and Nirmaladevi R. Assessment
of Aristolochia bracteolata leaf extracts for

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

120

its  biotherapeutic potential. Afr J
Biotechnol. 2007;8(17):4242-4.

Patil SB, Deshmukh SA. A review on
taxonomy, ethnobotanical uses,
phytochemistry and  pharmacological
activities of Caesalpinia mimosoides Lam.
(Caesalpiniaceae). Asian Journal of
Biology. 2023;17(3):29-42.
Available:https://doi.org/10.9734/ajob/2023
Iv17i3325.

Sanchez-Gémez R, Sanchez-Vioque R,
Santana-Méridas O, Martin-Bejerano M,
Alonso GL, Salinas MR, Zalacain A. A
potential use of vine-shoot wastes: The

antioxidant, antifeedant and phytotoxic
activities of their aqueous extracts.
Industrial crops and products.

2017;97:120-7.

Harborne JB. Phytochemical methods: A
guide to modern techniques of plant
analysis. 3rd ed. London: Chapman & Hall;
1998.

Bentley, MD, Leonard DE, Stoddard WF,
Zalkow LH. Pyrrolizidine alkaloids as larval
feeding deterrents for spruce budworm,
Choristoneurafumiferana (Lepidoptera:
Tortricidae). Ann. Entomol. Soc. Am. 1984;
77, 393-397.

PavunrajM, Baskar K, Paulkumar K,
Janarthanan S, Rajendran S. Antifeedant
activity of crude extracts and fractions
isolated from Catharanthus roseus leaf
against spotted bollworm, Earias vittella.
Phytoparasitica. 2016;44:419-422.

Abbott WS. A method of computing the
effectiveness of an insecticide. J. Econ.
Entomol. 1925; 18(2), 265- 267.

Villani M, Gould F. Screening of crude
plant extracts as feeding deterrents of the
wireworm, Melanotus communis.
Entomologia Experimentalis et Applicata,
1985; 37 (1):69-75

Rosenthal GA. L-Canavanine: a higher
plant insecticidal allelochemical. Amino
Acids. 2001; 21:319-30.

Bhonwong A, Stout MJ, Attajarusit J,
Tantasawat P. Defensive role of tomato
polyphenol oxidases against cotton
bollworm (Helicoverpa armigera) and beet
armyworm (Spodoptera exigua). J. Chem.
Ecol. 2009; 35:28-38.

DOI: 10.1007/s10886-008-9571-7.
Pavunraj M, Janarthanan S. Arumugam M.
Phytopesticidal effect of  Spilanthes
acmella leaves on three economically
important lepidopteran insect pests. J.
Coast. Life Med. 2014, 2(7): 569-574.


https://doi.org/10.1016/S2222-1808(12)60219-9
https://doi.org/10.1016/S2222-1808(12)60219-9
https://doi.org/10.9734/ajob/2023/v17i3325
https://doi.org/10.9734/ajob/2023/v17i3325

41.

42.

43.

44,

45.

Pavunraj et al.; Uttar Pradesh J. Zool., vol. 45, no. 13, pp. 113-121, 2024; Article no.UPJOZ.3611

Pavunraj M, Baskar K, Duraipandiyan V,
Naif Abdullah Al-Dhabi, Rajendran V,
Giovanni  Benelli.  Toxicity of Ag
nanoparticles synthesized using stearic
acid from Catharanthus roseus leaf extract
against Earias vittella and Mosquito
Vectors (Culex quinquefasciatus and
Aedes aegypti),J. Clust. Sci. 2017.

DOI 10.1007/s10876-017-1235-8.

Pavunraj M, Baskar K, Ignacimuthu S.
Efficacy of Melochia corchorifolia L.
(Sterculiaceae) on feeding behaviour of
four Lepidopteran pests. Int. J. Agric. Res.
2012; 7(2):58-68.

Praveena R, Devanand G, Venkatasubbu
M, Jegadeesan. Antifeedant activity of
selected medicinal plants on Earias vittella,
J Biopest. 2012; 5(2): 96-99.

Pavunraj M, Baskar K, Janarthanan S,
Arumugam M. Bio-efficacy of crude leaf
extracts of Acalypha fruticose Forssk.
against some agriculturally important
insect pests. Asian Pac J Trop Dis. 2014;
4(2):S890-S894.

Hanem H, Sakr, Shimaa H. Roshdy and
Hesham R. EI-Seedi. Hyptis brevipes
(Lamiaceae) extracts strongly inhibit the
growth and development of Spodoptera
littoralis (Boisd.) Larvae (Lepidoptera:

46.

47.

48.

49.

Noctuidae). J App Pharm Sci, 2013; 3 (10):
083-088.

Muthu C, Baskar K, Ignacimuthu S,
Antifeedant, larvicidal and growth inhibitory
activities of fractions from Clerodendrum
phlomidis Linn. F. against bhendi fruit
borer Earias vittella  Fab,  Arch.
Phytopathol. Plant Prot. 2015; 48: 495-
503.

Baskar K, Kingsley S, Vendan SE, Paulraj
MG, Duraipandiyan VS, Ignacimuthu S.
Antifeedant, larvicidal and pupicidal
activities of Atalantia monophylla (L) correa
against Helicoverpa armigera Hubner
(Lepidoptera: Noctuidae), Chemosphere.
2009; 75(3):355-9.

DOI: 10.1016/j.chemosphere.2008.12.034.
Simmonds, MSJ, Stevenson PC. Effects of
isoflavonoids from Cicer on larvae of
Heliocoverpa armigera, J. Chem. Ecol.
2001; 27: 965-977.

Pavunraj M, RajeshkumarS, Ignacimuthu
S. Antifeedant activity of crude extracts
and fractions isolated from Cymodocea
serrulate (R.Br.) leaf against tobacco
caterpillar ~ Spodoptera litura  (Fab.)
Lepidoptera: Noctuidae. Uttar Pradesh
Journal of Zoology. 2024; 45(12): 25-30.
Available:https://doi.org/10.56557/upjoz/20
24/v45i124100.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://prh.mbimph.com/review-history/3611

121


https://doi.org/10.56557/upjoz/2024/v45i124100
https://doi.org/10.56557/upjoz/2024/v45i124100
https://prh.mbimph.com/review-history/3611

