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Abstract

The present study aimed to investigate phytochemical composition and antifeedant potential of selected plant extracts found in
and around Kolhapur district. Acetone, chloroform, methanol and aqueous extracts of Strobilanthes callosa Nees, Cascabela
thevetia (L.) and Terminalia paniculata B. Heyne ex Roth were analyzed for total tannin, phenol and alkaloid content using
standard spectrophotometric methods. Antifeedant activity was evaluated against Spodoptera litura using a no-choice bioassay
method. The results revealed significant variations in phytochemical composition and content in plant extracts of S. callosa, C.
thevetia and T. paniculata. Highest tannin content was recorded in methanolic extract of T. paniculata (0.624+0.010 mg
TAE/g DW) and phenol in methanolic extract of S. callosa (0.848+0.013 mg CE/g DW). Alkaloid content was found to be
highest in methanolic extract of C. thevetia (0.690+0.043 mg QE/g DW). The antifeedant bioassay demonstrated that C.
thevetia methanolic extract showed the strongest antifeedant activity (58.99+0.066%) with a significant reduction in food

consumption.
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Introduction

Agriculture production is limited by various factors
including attack by insect pests in large scale. Spodoptera
litura (Fab.) (tobacco cutworm) is a major agricultural pest
that can seriously harm a wide range of crops. This
polyphagous pest larvae cause serious damage by feeding
on the leaves of numerous commercially significant plants
including cotton, tobacco, vegetables, and ornamental
plants. S. litura is broadly distributed throughout the east
and south Asia, Oceania and some African islands and
Hawaii within climate types ranging from tropical to
temperate regions (Bhosale, 2019) El. Although chemical
pesticides have greatly helped humanity in terms of
agricultural production over the past couple of decades and
have been contributing significantly to crop protection
programs. Chemical pesticides pose a substantial threat to
the environment, human health and animal health (Damalas
and Eleftherohorinos, 2011; Sharma et al., 2019) > 31,

In recent years there has been a growing interest in
exploring natural sources for ecofriendly alternatives to
synthetic pesticides (Chandler et al., 2011) . Plant derived
secondary metabolites act as a promising solution as a
natural antifeedants and insect deterrents. Antifeedants
interrupt the feeding habit of pests, lowering crop damage
without the harmful effects of conventional pesticides.
Secondary metabolites are organic compounds which are
found in plants that indirectly takes part in their growth and
development or reproduction but play a critical role in
ecological interactions, such as defense mechanisms against
insect-pests, pathogens herbivores and other environmental
stressors (Kulshreshtha and Saxena, 2019; Gorawade et al.,
2022) B Y1 The compounds terpenoids, phenolics,
flavonoids and, alkaloids have gained notable attention due
to their potential applications such as antifungal,
antibacterial, antioxidant or insecticidal properties in
agriculture and pharmaceuticals (Lengai et al., 2020) 1€, In
particular, role of secondary metabolites in pest
management strategies has become an area of attraction, as
chemical pesticides raise concerns over resistance
development, environmental impact and human health
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hazards (Mishra, 2015; SahiraBanu and Catherin, 2015) [0
19 221 These compounds not only protect plants from
herbivory but also act as a sustainable solution for pest
management in agriculture (Gupta and Dikshit, 2010) [19],
The study focuses on the analysis of secondary metabolite in
Strobilanthes callosa Nees, Cascabela thevetia (L.) and
Terminalia paniculata B. Heyne ex Roth to evaluate their
effective antifeedant activity against S. litura, to contribute
to the development of sustainable plant based pest
management approaches that reduce environmental risks
while significantly controlling pest populations.

Materials and methods

Collection extraction of the plant material

On the basis of literature survey, Strobilanthes callosa Nees,
Cascabela thevetia (L.) and Terminalia paniculata B.
Heyne ex Roth were selected as study material. Fresh plant
leaves were collected from the Kolhapur district. Fresh
leaves were cleaned with tap water, allowed to dry in the
shade and then ground to powder using a grinder. The
powder was soaked for 24hours in distilled water, methanol,
acetone and chloroform. The extract was filtered through
Buchner funnel and filtrate was stored at 4° C until use
(Eneh et al., 2016) "1,

Qualitative phytochemical analysis

The plant extracts were subjected to several phytochemical
qualitative tests using the standard protocols outlined by
Harborne (1973) ™, Trease and Evans (1989) 1 and
Sofowara (1993) 1, All plant extracts were diluted to
mg/ml concentration and used for further studies.

Quantitative estimation

Total phenol content (TPC)

To estimate total phenol content, add 200ul (mg/ml) sample
to a test tube, followed by 1 ml of Folin Ciocaltue Phenol
Reagent and 0.8 ml 7.5 % sodium carbonate after 5 minutes.
Incubate the mixture for 60 minutes at room temperature.
Measure the absorbance at 765 nm. Catachein was used as
standard (Yadao et al., 2015) 21,
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Total tannin content (TTC)

Folin Ciocaltue Phenol Reagent test was carried out to
measure total tannin content. Add 100 pl plant extract to 7.5
ml of distilled water. Mix 500 pl Folin Ciocaltue Phenol
Reagent and 35% 1 ml sodium carbonate and diluted to 10
ml with distilled water. Shake the mixture thoroughly and
allowed to settle for 30 minutes at room temperature. The
absorbance was measured at 700 nm. Tannic acid was used
as a standard (Kavitha, 2016) (261,

Total alkaloids content (TAC)

To measure the total alkaloid content of plant extracts, 100
pl plant samples were treated with 1 ml of bromocresol
green solution and 1 ml of phosphate buffer at pH 4.7.
Shake the liquid thoroughly and then add 2ml of
chloroform. The absorbance was measured at 470 nm by
UV double beam spectrophotometer (Shimadzu, UV-1900i)

Querchitin (10-60 pg/ml) was used as standard (Tan, 2018)
[26]

Rearing of test insect

The rearing of S. litura was conducted as per the procedure
given by Arivoli and Tennyson (2013) [, Larvae of S. litura
of various instars were collected from tobacco fields from
Arjunnagar, District Kolhapur. The collected larvae of
different instars were Kkept individually in a plastic
container, packed with muslin cloth. The larvae were fed
with castor leaves (Ricinus communis L.) under the
laboratory conditions (27£1°C and 75+5% RH with natural
photoperiod). Sterilized soil was provided for pupation. For
the emergence of adults, pupae were collected from the soil
and placed into the rearing cage. After the emergence of
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adults, 10% honey solutions with few drops of
multivitamins were feed to increase the rate of fecundity.
Filter papers were used for laying egg and egg masses were
allowed to hatch. The neonates (newly hatched larvae) were
collected from the cage and feed with fresh castor (Ricinus
communis L.) leaves. The whole rearing procedure was
repeated and the culture was maintained throughout the
study period.

Antifeedant activity

The antifeedant properties of several plant solvent extracts
were assessed using leaf disc no choice methods described
by Isman et al. (1990) 1?1 and Arivoli and Tennyson (2013)
(1. A fresh castor leaves (4 cm diameter disc) were prepared
and dipped in 0.5 %, 1 %, 2.5% and 5% plant extracts. The
treated discs were air dried and placed singly in a petridish
(9 cm diameter). Pre-starved larvae of S. litura at third instar
stage were placed in to each petridish. The larvae were
allowed to ingest the treated castor leaf discs for 24 hours.
Leaf discs treated with methanol, chloroform, acetone and
water were used as positive and negative controls. The
experiment was arranged in three replicates. After 24 hours,
unconsumed leaf area was measured and calculated using
the formula

Percent (%) Antifeedant activity = [(C-T) + (C+T)] x 100
Where, C- Leaf disc consumed by the larvae in control, T-
Treated leaf disc consumed by the larvae.

Results and discussion

The plant extract extracted in methanol, acetone, chloroform
and distilled water shows the presences of many secondary
metabolites are recorded in Table 1.

Table 1: Qualitative phytochemical screening of leaf extracts of S. callosa, C. thevetia and T. paniculata.

Name of the plant Solvents | Phenolics

Flavanoids

Tannins | Terpenoids | Alkaloids | Saponin

Water +

+

Acetone

+

Strobilanthes callosa Methanol

+|+
+|+

+

Chloroform

Water

Acetone

Cascabela thevetia Methanol

+|+ |
+ |+ [+ |+ |+ ]|+
+|+ [+

+ |+ [+ ]+

Chloroform

Water

Acetone

|||+ |+

Terminalia paniculata Methanol

+ |+ [+
+ |+ [+
+ |+ [+
+ |+

Chloroform +

+

%

“+” indicates chemical constituents is presen

Qualitative phytochemical analysis of S. callosa, C. thevetia
and T. paniculata leaf extract in acetone, methanol,
chloroform and distilled water was done in which, tannins
and phenols were present in all the methanolic samples
depicted in Table 1. Flavonoids were positive in methanol
and acetone of all three plants extracts, aqueous extract of T.
paniculata was positive where, negative in S. callosa and C.
thevetia. Chloroform extracts showed the negative results.
Test for terpenoids and saponins of S. callosa and T.
paniculata reveled positive and all four extracts were
positive in C. thevetia. Test for alkaloids revealed positive
results in aqueous, acetone and methanolic extracts and
negative in chloroform extracts of all three plants. Presence
of phytochemicals in plants may be attributed to their
repellent and insecticidal properties (Kabaru and Gichia,
2001) 31,
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indicates chemical constituent is absent.

Estimations of secondary metabolites

Total phenol content (TPC)

Estimation of total phenol content (TPC) in plant extracts
were done by FCR method. Occurrence of blue color
assures the positive result. From Figure 1, it is evident that,
highest total phenol content was recorded in methanolic
plant extract followed by acetone and aqueous extracts. As
compared to methanolic extract chloroform extract showed
negligible presence of phenolic content. Chloroform extract
of T. paniculata contain lowest phenolics, where as
methanolic extract of S. callosa recorded the highest
phenolic content (0.848+0.013 mg CE/g DW) followed by
methanolic extract of C. thevetia (0.809+0.046 mg CE/g
DW) and acetone extract of S. callosa extract (0.709+0.019
mg CE/g DW) shown in Figure 1. Higher phenolic content
is attributed in biological activities (Johari and Khong,
2019) (41,
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Total Phenol Content mg CE/gDW

C. thevetia S callosus T. pemicileta

EMethanol HAcetone M Chloroform B Distilled water

Fig 1: Total Phenol Content (mg CE/g DW)

Total Tannin Content mg TAE/g DW
0.8

0.6

0.4

S callesus

C. thevetia T. pemiculata

H Methanol EAcetone MChloroform W Distilled water

Fig 2: Total Tannin Content mg of C. thevetia, S. callosa and T.
paniculata. TAE/g DW of C. thevetia, S. callosa and T. paniculata

Total tannin content (TTC)

FCR method was used for the estimation of the total tannin
content in plant extracts. Figure 2. shows the graphical data
of tannin estimation. Similar to phenolic, methanolic plant
extract exhibited the presence of highest total tannin
content, followed by acetone, aqueous and chloroform
extracts. Chloroform extract of T. paniculata recorded the
lowest tannin content (0.029+0.006 mg TAE/g DW) where
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as methanolic extract of T. paniculata recorded the highest
tannin content (0.624+0.010 mg TAE/g DW) followed by
methanolic extracts of C. thevetia (0.550+£0.026 mg TAE/g
DW) and S. callosa (0.458+0.013 mg TAE/g DW)
respectively. El-Aswad et al. (2023) 61 has reported
significant antifeedant activity of tannin and growth
inhibition action. Hence, tannins could be undoubtedly a
new insect control agents required in pest management.

Total Alkaloid Content mg QE/g DW

S. callosus

C. thevetia

T. paniculata

 Methanol M Acetone W Chloroform M Distilled water

Fige 3: Total Alkaloid Content mg QE/g DW of C. thevetia, S.
callosa and T. paniculata

Antifeedant activity

Alkaloids

Total alkaloid content is graphically presented in Figure 3.
Methanolic plant extract exhibited presence of highest total
alkaloid content followed by aqueous, acetone and
chloroform extracts. Chloroform extracts exhibited lowest
alkaloids content. Methanolic extract of S. callosa and C.
thevetia showed highest alkaloid content 0.709+0.002 QE/g
DW and 0.69+014 mg QE/g DW respectively.

Antifeedant activity of C. thevetia, S. callos and T.
paniculata leaf extract against Spodoptera litura is depicted
in Table 2.

Table 2: Percentage Antifeedant activity of C. thevetia, S. callosa, T. paniculata leaf extract against Spodoptera litura.

Antifeedant Activity (%
sr. No. Solvent Treatment (%) S. callosa C. thevetia T. paniculata
0.5 12.84+0.08 9.15+0.008 6.28+0.002
1- Acetone 1.0 16.65+0.01 11.68+0.11 11.08+0.109
2.5 30.00+0.19 18.3240.015 15.9640.23
5.0 38.12+0.21 42.67+0.003 28.36+0.32
0.5 11.84+0.085 14.06+0.12 11.23+0.56
2 Methanol 1.0 21.36+0.023 25.32+£12 17.23+0.003
25 32.46+0.002 32.84+0.085 22.37+0.012
5.0 45.78+0.012 58.99+0.066 31.29+0.208
0.5 - 9.32+0.65 -
3 Water 1.0 9.32+0.65 10.92+0.104 -
25 14.52+0.37 19.32+0.32 10.32+0.006
5.0 20.26+0.32 27.36x012 18.29+0.26
0.5 - 11.6840.1 -
4 Chloroform 1.0 11.9240.104 14.3940.002 9.32+0.003
' 25 17.66+0.177 19.32+0.023 12.35+0.023
5.0 29.26+0.026 37.12+£0.215 25.28+025
5. Azadiractin 1.0 52.56+0.003 - -
6. Negative control - - - -

In addition, present study noted the dose dependant
antifeedant activity in tested solvent extracts against the
third instar larvae of S. litura. Metahnolic extract of C.
thevetia (5%) recorded the highest antifeedant activity
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(58.99+0.066 %) followed by S. callosa (45.78+0.012 %).
Aqueous extract of T. paniculata and S. callosa (0.5 %)
recorded the lowest antifeedant activity Jayesankara (2014)
has reported antifeedant activity of crude extract of
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Bossiaea buxifolia in different concentrations against S.
litura and H. armigera. Arora et al. (2016) [ previously
reported potential antifeedant activity of Polyalthia
longiafoila methanol extract with least concentration (1.0%)
against S. litura. According to Vetal and Pardeshi (2019) [*®!
the ethanol solvent extract of Argemone mexicana showed
higher larvicidal property against third instars larvae of S.
litura. Insecticidal potentiality of Exacum pendunculatum
was revealed against S. litura by Shiragave (2020) 24, he
has reported highest ovicidal and larvicidal activity in
methanolic plant extract (50 mg/ml).

Bioefficacy of Garlic extract, Aak leaf extract and
biopesticides was reported by Narayan et al. (2021) 2% on
mustard aphid. Similarly Gorawade et al. (2021) ! has
reported the significant antifeedant activities in methanol
extracts of Chromolaena odorata (82.45 + 0.16%) and
Leonotis nepetifolia ( 71.77 + 0.73%) respectively, at 5.0%
concentration against S. litura.

Fig 4: A. Highest antifeedant activity of Methanol extract of C.
thevetia at 5 % concentration. B. Antifeedant activity at 5 %
concentration of Methanol extract S. callosa extract. C.
Antifeedant activity at 0.5 % concentration of Acetone extract of T.
paniculata extract.

Jayesankara (2014) has reported antifeedant activity of
crude extract of Bossiaea buxifolia in different
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concentrations against S. litura and H. armigera. Arora et
al. (2016) @ previously reported potential antifeedant
activity of Polyalthia longiafoila methanol extract with least
concentration (1.0%) against S. litura. According to Vetal
and Pardeshi (2019) [®1 the ethanol solvent extract of
Argemone mexicana showed higher larvicidal property
against third instars larvae of S. litura. Insecticidal
potentiality of Exacum pendunculatum was revealed aginst
S. litura by Shiragave (2020) 4, He has reported highest
ovicidal and larvicidal activity in methanolic plant extract
(50 mg/ml). Bioefficacy of Garlic extract, Aak leaf extract
and biopesticides was repoted by Narayan et al. (2021) 29
on mustard aphid. Similarly Gorawade et al. (2021) ¥ has
reported the significant antifeedant activities in methanol
extracts of Chromolaena odorata and Leonotis nepetifolia
(82.45 £ 0.16% and 71.77 + 0.73%) respectively, at 5.0%
concentration against S. litura.

Conclusion

The study investigated that, S. callosa, C. thevetia and T.
paniculata are rich in phytochemicals such as phenols,
tannins, alkaloids, flavonoids, terpenoids and saponnins.
Methanolic extract of S. callosa recorded the highest
phenolics and alkaloid content. Methanolic extract of T.
paniculata recorded the highest tannin content. Methanolic
extracts of S. callosa, C. thevetia and T. paniculata are
exhibited maximum deterrence to tobacco cutworm. The
plants selected for present study would be a potential source
as phytopesticides against tobacco cutworms.
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