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ABSTRACT

The aim of the current study was to analyse the phytochemical constituents, total phenol, flavonoid and alkaloid,
anti-oxidant activity and high-performance liquid chromatography (HPLC) analysis of Camptothecin compound
from the leaf extract of Nothapodytes nimmoniana. Preliminary screening involved the qualitative methods to
detect the presence of terpenoids, flavonoids, phenols, tannins, steroids, quinones, saponins, cardiac glycosides and
alkaloids in the leaf extracts of Nothapodytes nimmoniana. Total phenol, flavonoid and alkaloid contents were
quantitatively estimated. Total phenolic content was estimated by Folin-Ciocalteau method and the total flavonoid
content was determined by aluminium chloride colorimetric method. In vitro antioxidant activity of aqueous,
ethanol, acetone, chloroform and petroleum ether extracts was evaluated by studying 1, 1-diphenyl-2-
picrylhydrazyl free radical scavenging activity using the standard procedure. The leaf extract was screened for a
major active compound namely Camptothecin compound using HPLC. Qualitative phytochemical screening of
ethanolic leaf extract of Nothapodytes nimmoniana revealed the presence of significant secondary metabolites such
as quinones, saponin, cardiac glycosides, alkaloids, terpenoids, flavonoids, steroids, phenols, tannins and
glycosides. Phytochemical quantification of the leaf extracts showed that the highest total phenolic content of
39.13 + 0.27mg Gallic Acid Equivalents (GAE)/g, total flavonoid content of 13.82 + 0.19 mg Quercetin
Equivalents (QE)/g and alkaloid content of 12.71 + 0.38 mg/g. Five different solvent extracts of Nothapodytes
nimmoniana leaf were evaluated for antioxidant activities by DPPH assay using Butylated Hydroxy Toluene (BHT)
as standard. Among five different solvents used, maximum antioxidant activity was found in ethanol leaf extract
(90.18 £ 0.32 %) followed by others. The results of HPLC analysis in the leaf extract of Nothapodytes nimmoniana
revealed the presence of the active principle namely Camptothecin. The HPLC method is efficient, precise,
accurate and sensitive to determining active compounds in plant extracts and it is recommended for efficient assays
in routine work.

KEY WORDS: Nothapodytes nimmoniana, Phytochemical Screening, Antioxidant Activity, HPLC analysis,
Camptothecin.

INTRODUCTION and Kadam, 2011). Therapeutic benefits can be traced to
Medicinal plants have been used as traditional treatments specific plant compounds; many herbs contain dozens of
for numerous human diseases for thousands of years. active constituents that, together, combine to give the
Medicinal plants continue to be an important therapeutic plant its therapeutic value (Helen et al., 2013). A
aid for alleviating the ailments of humankind (Momin growing body of evidence indicates that secondary plant
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metabolites play important roles in human health and
may be nutritionally important (Jeeva et al., 2012). Plant
based chemicals have recently received a lot of interest
due to their wide range of applications. Medicinal plants
are a diverse set of species that have an extensive
spectrum of active chemicals that may be used to cure a
variety of human and animal disorders. Medicinal plants
are the richest bio-resource of drugs of traditional
systems of medicine, modern medicines, nutraceuticals,
food supplements, folk medicines, pharmaceutical
intermediates and chemical entities for synthetic drugs
(Ncube et al., 2008). Alkaloids, carbohydrates,
terpenoids, steroids, flavonoids and tannins are only a
few examples of phytochemicals found in medicinal
plants that have a certain physiological impact on the
human body and are useful for treating and curing human
illnesses (Krishnaiah et al., 2007). Phytochemicals have
a major impact on various preparations like food,
cosmetics, pharmaceutical, flavours and agrochemical
etc. as antimicrobial agents as well as antioxidants.
Phytochemical screening is very important in identifying
new sources of therapeutically and industrially important
compounds like Alkaloids, Flavonoids, Phenolic
Compounds, Saponins, Steroids, Tannins, Terpenoids etc.
(Akindele et al., 2007).

Free radicals (superoxide, hydroxyl radicals and nitric
oxide) and other reactive species (hydrogen peroxide,
hypochloric acid and peroxynitrite) produced during
aerobic metabolism in the body can cause oxidative
damage of amino acids, lipids, proteins and DNA (Heim
et al., 2002; Arika et al., 2019). It has been established
that oxidative stress is among the major causative factors
in the induction of many chronic and degenerative
diseases including atherosclerosis, ischemic heart
disease, ageing, diabetes mellitus, cancer,
immunosuppression, neurodegenerative diseases and
Alzheimer's diseases (Devasagayam et al., 2004; Igbal
and Bhanger, 2006). The most effective way to eliminate
free radicals which cause the oxidative stress is with the
help of antioxidants. Antioxidants, either exogenous or
endogenous, whether synthetic or natural, can be
effective in preventing free radical formation by
scavenging them or promoting their decomposition and
suppressing such disorders (Evans et al., 1995; Tiwari,
2001).

In addition, phenolic compounds and flavonoids are also
widely distributed in plants which have been reported to
exert multiple biological effects, including antioxidant,
free radical scavenging abilities, anti-inflammatory, anti-
carcinogenic etc. (Miller, 1996). The crude extracts of
herbs, spices and other plant materials, rich in phenolics
and flavonoids are of increasing interest in the food
industry because they retard oxidative degradation of
lipids and thereby improve the quality and nutritional
value of food (Chu et al., 2000). Medicinal plants are
abundant in natural antioxidants, the best known are
tocopherols, carotenoids, vitamin C, flavonoids and
different other phenolic compounds (Igbal and Bhanger,

2006). Recently, among natural antioxidants, flavonoids
have received increasing attention. As compared with
Vitamin C and E, dietary flavonoids are considered to be
more powerful antioxidants (Sultana and Anwar, 2008).
Flavonoids and alkaloids are known to be highly
effective antioxidants by scavenging oxygen radicals, by
having interesting anti-cancer, hypolipidemic, anti-
ageing and anti-inflammatory activities (Braca et al.,
2002).

Nothapodytes nimmoniana (Grah.) Mabb. belonging to
the family Icacinaceae, is commonly known as Amruta
and found in Western Ghats of Maharashtra, Goa, Tamil
Nadu Kerala, Karnataka, Assam and Jammu and
Kashmir. (Mythili et al., 2013). Nothapodytes
nimmoniana is a small tree acquiring a height of 4-10
meter, with a spreading crown. This shrubby small tree
has broad dark green leaves and flowers. (Khan
Nazeerullah et al., 2012). This plant shows many
pharmacological activities such as anti-cancer, anti-HIV,
antimalarial, antibacterial, antioxidant and anti-
inflammatory, antifungal activity. It is also useful in
curing anaemia as well as sarcomas such as lungs, breast
and uterine cervical cancers (Senthil Rajan
Dharmalingam et al., 2014). The major source of a
potent alkaloid, namely camptothecin (CPT), which is
used in various types of cancer namely breast cancer,
cervical cancer, ovarian cancer, lung cancer has been
reported (Sumitra et al., 2018). Hence, the present study
was performed to investigate the phytochemical
constituents, total phenol, flavonoid and alkaloid, anti-
oxidant  activity and  high-performance liquid
chromatography (HPLC) analysis of Camptothecin from
the leaf extract of N. nimmoniana.

MATERIALS AND METHODS

Collection of Nothapodytes nimmoniana

The healthy plants of Nothapodytes nimmoniana leaf
(Fig.1a, b, c) were collected from different places of
Tamil Nadu namely Kolli Hills, Tirunelveli and
Kodaikanal and the plant was authenticated by Prof. P.
Jayaraman, Director, Plant Anatomy Research Centre,
Sakthi Nagar, West Tambaram, Chennai- 600 045. The
collected leaves were brought to the laboratory processed
and shade dried. The shade dried plant samples were
maintained at Department of Biotechnology, University
of Madras, Guindy Campus, Chennai -600 025.

Preparation of the Plant Extract

Preparation of the extracts was done according to a
combination of the methods as described by Pizzale et
al.,, 2002 and Lu and Foo, 2001. The dried leaf fine
powder of N. nimmoniana plant material was extracted
with pestle and mortar and extracted with 150 ml
aqueous, ethanol, chloroform, acetone and petroleum
ether for 1 minute using an Ultra Turax mixer (13,000
RPM) and soaked overnight at room temperature. The
extracts were then filtered through Whatman No.1 paper
in a Buchner funnel. The filtered solution was evaporated
under vacuum in a rota-evator at 40°C to a constant
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weight and then dissolved in respective solvents. The
concentrated extracts were stored in an airtight container
in the refrigerator below 10°C.

Phytochemical Screening of Leaf Extract of
Nothapodytes nimmoniana

The phytochemical screening of leaf extracts of N.
nimmoniana was assessed by standard method (Siddiqui
and Ali 1997; Savithramma et al., 2011; Sumathi and
Vandana, 2018). Phytochemical screening was carried
out on the leaf extract using different solvents to identify
the major natural chemical groups such as tannins,
saponins, flavonoids, phenols, terpenoids, alkaloids,
glycosides, cardiac glycosides, coumarins and steroids.
General reactions in this analysis indicated the presence
or absence of these compounds in the leaf extract tested.

Estimation of total phenol content in N. nimmoniana
Total phenolic content in the leaf extracts was
determined by the Folin— Ciocalteau colorimetric method
(Slinkard and Singleton, 1977). For the analysis, 0.5 ml
aliquot of sample was added to 0.5 ml of Folin—
Ciocalteau reagent (0.5 N) and the contents of the flask
were mixed thoroughly. Later 2.5 ml of sodium
carbonate (2%) was added and the mixture was allowed
to stand for 30 minutes after mixing. The absorbance was
measured at 760 nm in a UV-Visible Spectrophotometer.
The total phenolic contents were expressed as mg gallic
acid equivalents (GAE)/g extract.

Estimation of Total Flavonoid Content in N.
nimmoniana

The amount of total flavonoid content in the ethanolic
leaf extract was determined by aluminium chloride
colorimetric method (Mervat et al., 2009). 0.5 ml of leaf
extracts of N. nimmoniana at a concentration of 1mg/ ml
was taken and the volume was made up to 3ml. Then,
0.1ml of aluminium chloride (10%), 0.1ml of potassium
acetate and 2.8 ml of distilled water were added
sequentially. The test solution was shaken thoroughly
and absorbance was measured at 415nm after 30 minutes
of incubation. A standard calibration plot was generated
at 415nm for known quercetin concentrations. The
concentrations of flavonoid in the test samples were
calculated from the calibration plot and expressed as mg
quercetin equivalent /g of sample.

Estimation of Total Alkaloid Content in N.
nimmoniana

Quantitative estimation of alkaloid content in the
ethanolic leaf extract of N. nimmoniana was carried out
following the method of Edeoga et al., (2005) and Okwu
and Josiah, (2006). 2.5 g of the leaf fine powder was
extracted using 100 ml of 20% acetic acid in ethanol.
The solution was allowed to stand at room temperature
for almost 4 hours. Filtrate was concentrated to 25 ml,
Concentrated ammonium hydroxide was added stepwise
until precipitation appeared. The entire solution was kept
at room temperature for the precipitate to settle
completely. The collected precipitate was washed with

dilute ammonium hydroxide and finally filtered. Filtrate
was discarded, pellet obtained was dried and total
alkaloid content recorded. Total alkaloid was calculated
with the following formula: Alkaloid (%) = [final weight
of the sample / initial weight of the extract] x 100

Quantitative Analysis of Free Radical Scavenging
Activity of N. nimmoniana:

The antioxidant activities were quantitatively determined
by using 2, 2 diphenyl-1-picryl hydrazyl (DPPH) as a
free radical. 100ul of Leaf extracts of N. nimmoniana
was mixed with 2.7ml of methanol and then 200ul of 0.1
% methanolic DPPH was added. The suspension was
incubated for 30 minutes in dark condition. Initially,
absorption of blank sample containing the same amount
of methanol and DPPH solution was prepared and
measured as a control (Lee et al., 2003). Subsequently at
every 5 min interval, the absorption maxima of the
solution were measured using a UV double beam spectra
scan (Chemito, India) at 517 nm. The samples
antioxidant ability were compared to the recognized
synthetic standard, 0.16% Butylated Hydroxy Toluene
(BHT) at 517nm. The experiment was carried out in
triplicates. Free radical scavenging activity was
calculated by the prescribed formula: % DPPH radical
scavenging = [(Absorbance of control - Absorbance of
test sample) / (Absorbance of control)] x 100.

HPLC analysis of Camptothecin compound

The fine powder of the fruit peel biomass was extracted
with 75% of ethanol and then, the extract was
evaporated. The residue of extract was mixed with n-
butanol and water (2:1) and both the upper layer of n-
butanol and lower layer of water were separated and
evaporated under vacuum. The residues were washed
with petroleum ether to remove fatty components and
then extracted with methanol. The concentrated extract
in methanol was separated and analysed using HPLC as
per standard method (Janarthanam and Sumathi, 2015).
The extracts were filtered through Sartorius regenerated
cellulose membrane syringe filter (0.2 p) and 20 pL of
the filtrate was injected into the HPLC. Chromatography
was performed using Shimadzu HPLC (Model SPD-10A
UV-visible Detector) and Supelcosil LC-18 column (25
cm x 4.6 mm, 5 m) with mobile phase consisting of
acetonitrile, water and acetic acid (50:50:0.1). Flow rate
was maintained at 1.0 mL/min with a back pressure of
250 psi and the compounds were read at 270 nm using a
UV detector. The total run time was 20 min, but
preferably it was extended up to 40 min (Shimizu et al.,
1997). The results were compared with standard.

RESULTS AND DISCUSSION

The present study revealed that the polar (aqueous,
ethanol, and acetone) and non-polar (petroleum ether and
chloroform) solvent extracts were obtained from the leaf
extracts of N. nimmoniana collected from different
places namely Kolli Hills, Tirunelveli and Kodaikanal.
The results of phytochemicals analysis are presented in
Tables 1-3. The phytochemical screening was performed
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with three wild accessions and five different solvent
extracts recorded maximum presence of phytochemical
detection of chemical constituents and showed that the
ethanolic leaf extract of N. nimmoniana (Kolli Hill
accession) was rich in secondary metabolites such as
tannins, saponins, phenol, flavonoids, quinones, cardiac
glycosides, terpenoids, steroid and alkaloids followed by
leaf collected from Tirunelveli and Kodaikanal
accession.

The results also recorded maximum phytochemical
constituents present in ethanol extract of all three leaf
extracts than other solvents such as aqueous, acetone,
chloroform and petroleum ether extract. Thus, the
preliminary screening tests would be useful in the
detection of bioactive principles that would lead to the
development and discovery of drugs. These secondary
metabolites are reported to have many biological and
therapeutic properties (Jamuna et al., 2014). Further,
these tests facilitate their quantitative estimation and
qualitative separation of pharmacologically active
chemical compounds. The presence of alkaloids and
saponins in the leaf extract, the biological function of
alkaloids and their derivatives are very important and are
used in analgesic, antispasmodic and bactericidal
activities (Stary, 1998). Saponins have properties of
precipitating and coagulating red blood cells and they
also have cholesterol binding properties, formation of
foams in aqueous solutions and hemolytic activity
(Sodipo et al., 2000) and traditionally saponins have
been extensively used as detergents and molluscicides. In
addition to their industrial applications as foaming and
surface-active agents they also possess beneficial health
effects (Shi et al., 2004). Plant steroids are known
important for their cardiotonic activities and also used in
nutrition, herbal medicine and cosmetics.

Phenolics are among the most prevalent secondary
metabolites in the plant kingdom. Plant phenolics are one
of the most important classes of chemicals that can serve
as natural antioxidants by scavenging free radicals.
Phenolic compounds are a class of antioxidant agents
which serves as a free radical terminator (Shahidi and
Wanasundara, 1992). In our study, total phenol content
(TPC) of N. nimmoniana leaf extract was estimated by
using Folin- Ciocalteau colorimetric method and
represented in terms of gallic acid equivalent (GAE). The
result of the present study showed that the phenol
contents of the ethanolic leaf extracts in terms of GAE
were 39.13 + 0.27 mg GAE/g (Table. 4). The higher
content of total phenol was found in leaf extract of N.
nimmoniana (Kolli Hill accession), followed by other
accessions. Phenolic compounds are important plant
antioxidants, which exhibited considerable scavenging
activity against free radicals. It has been reported that the
antioxidant activity of phenol is mainly due to their
redox properties, hydrogen donors and singlet oxygen
quenchers (Rice-Evans et al., 1997). Thus, antioxidant
capacity of a sample can be attributed mainly to its

phenolic compounds (Zheng and Wang, 2003; Chinnici
et al., 2004; Huang et al., 2009).

Flavonoids are regarded as one of the most widespread
groups of natural constituents found in plants.
Flavonoids are a class of secondary plant metabolites
with significant antioxidant and chelating properties
(Rathanavel and Arasu, 2014). The results of the present
study showed that the flavonoid contents of the ethanol
leaf extract in terms of QE were found to be maximum
13.82 + 0.19 mg QE/g (Table. 4). Alkaloids, widely
existing in natural plants, are compounds containing
basic nitrogen atoms. Most of alkaloids are
pharmacologically active ingredients in many medicinal
plants due to their significant physiological activity.
Alkaloids have a wide range of pharmacological
activities including anticancer and antibacterial activities,
hence responsible for many healing properties in natural
medicine (Xu et al., 2009; Chandan and Krishna, 2024).
Results in Table 4 recorded that the yield of alkaloids
(12.71 £ 0.38 mg/g) is obtained from ethanol leaf extract
of N. nimmoniana (Kolli Hill accession).

The percentage of DPPH radical scavenging activity of
leaf extracts of N. nimmoniana from various accessions
is shown in Fig. 2a, b, c. The results revealed that among
three accessions and five different solvent extracts of N.
nimmoniana, the ethanol leaf extract collected from Kolli
Hill accession had maximum DPPH radical scavenging
activity (90.18%), followed by Tirunelveli (83.29 %) and
Kodaikanal accession (79.41 %), when compared with
that of synthetic antioxidant BHT as a positive control
(98.6%). In all accessions, ethanol leaf extracts recorded
higher percentage of free radical inhibition followed by
others. Scavenging activity for free radicals of DPPH
(1,1-Diphenyl-2-picryl hydrazyl) has extensively used to
assess antioxidant capacity of natural products from plant
and natural sources. It has been proved that these
mechanisms may be important in the pathogenesis of
certain diseases and ageing. Many synthetic antioxidant
components have shown toxic and/or mutagenic effects,
which have shifted the attention towards the naturally
occurring antioxidants (Galvez and Cordero, 2005; Tepe,
et al., 2005; Mammadov 2011).

The HPLC analysis of standard Camptothecin along with
the camptothecin compound from N. nimmoniana leaf
extract has been represented in Fig. 3a, b. Camptothecin
compound eluted through HPLC analysis and based on
standard retention time (Rt) 3.57 min. The N.
nimmoniana leaf extract (Kolli Hill) used for HPLC
analysis recorded a Rt of 3.52 minutes and standard
camptothecin compound recorded a Rt of 3.57 minutes,
thus confirming the presence of camptothecin compound
in leaf extract of N. nimmoniana.

CONCLUSION

The present study revealed that ethanol leaf extract of N.
nimmoniana was rich in phytochemical constituents and
high levels of total phenolic, flavonoid and alkaloid

www.wjpmrcom | Vol 11, Issue 12,2025, |

1SO 9001:2015 Certified Journal | 122




Ethiraj et al.

World Journal of Pharmaceutical and Medical Research

compounds. The leaf extract of N. nimmoniana also
possessed strong antioxidant potential and was thus
capable of inhibiting, quenching free radicals to
terminate the radical chain reaction. The HPLC analysis
revealed the identification of active compound, namely
camptothecin, present in the leaf extract of N.
nimmoniana. The results indicate that the plant material
may become an important source of natural drug
compounds with health protective potential and natural
antioxidants of significant impact on the status of human
health and disease prevention.
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Table 1: Phytochemical screening from leaf extract of Nothapodytes nimmoniana.

(Kaolli Hill accession)

Phytochemicals Leaf extract of Nothapodytes nimmoniana
Aqueous Ethanol Acetone Chloroform Petroleum ether

Tannins ++ ++ ++ + -
Saponins ++ ++ + - -
Quinones + ++ + - -
Flavonoids + ++ - - -
Phenols ++ ++ + + +
Cardiac glycosides - ++ + + +
Terpenoids + ++ + + +
Coumarins + ++ - - -
Steroids ++ ++ + + +
Alkaloids - ++ + +
Anthocyanin - + - +
Betacyanin + + - - -

Key: + Positive: ++ Strong positive: - negative

Table 2: Phytochemical screening from leaf extract of Nothapodytes nimmoniana

(Tirunelveli accession)

Phytochemicals Leaf extract of Nothapodytes nimmoniana
Aqgueous Ethanol Acetone Chloroform Petroleum ether

Tannins ++ ++ ++ + -
Saponins ++ + + - -
Quinones + + + - -
Flavonoids + ++ - - -
Phenols + ++ + + +
Cardiac glycosides - + + + +
Terpenoids + ++ + + +
Coumarins + + - - -
Steroids + ++ + + +
Alkaloids - + + +
Anthocyanin - + - +
Betacyanin + + - - -

Key: + Positive: ++ Strong positive: - negative

Table 3: Phytochemical screening from leaf extract of Nothapodytes nimmoniana.

(Kodaikanal accession)

Phytochemicals Leaf extract of Nothapodytes nimmoniana
Aqueous Ethanol Acetone Chloroform Petroleum ether

Tannins ++ ++ ++ + -

Saponins ++ + + - -

Quinones + + + - -

Flavonoids + ++ - -

Phenols + ++ + + +

Cardiac glycosides - + + - -
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Terpenoids + ++ + + +
Coumarins + ++ - - -
Steroids + + + + +
Alkaloids - + + - +
Anthocyanin - - + - +
Betacyanin + + - - -

Key: + Positive: ++ Strong positive: - negative

Table 4: Quantification of Total Phenol, Flavonoid and Alkaloid Content in leaf extracts.
of Nothapodytes nimmoniana

Samples Total Phenolic Content Total Flavonoid Total Alkaloid
(mg GAE/Q) Content (mg QE /g) Content (mg/g)
?I,S;Tﬁ Fﬁﬁf;ecscglg;g}%nia"a 39.13+0.27 13.82 % 0.19 12.71+0.38
?‘ﬁiﬂiﬁ?\%easczggg:;a"a 27.91 +0.15 11.67 +0.31 1043 +0.4
?ﬁéngffﬂfzgégggﬁ;a"a 26.36 + 0.08 10.58 + 0.25 9.67+0.13

e

rdotho FO%{M Nimmoniana
rLi AV Cowmne |

Figure 1a. Mother plant of Nothapodytes nimmoniana (Kolli Hills accession), 1b & 1c. Nothapodytes nimmoniana.
dried leaf biomass and fine leaf powder.
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Figure 2a: Quantitative analysis of antioxidant activity from leaf extracts of Nothapodytes nimmoniana (Kolli
Hill accession).
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Figure 2b: Quantitative analysis of antioxidant activity from leaf extracts of Nothapodytes nimmoniana
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Figure 2c: Quantitative analysis of antioxidant activity from leaf extracts of Nothapodytes nimmoniana
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Figure. 3a, b. High-performance liquid chromatography (HPLC) analysis of Camptothecin. a) Camptothecin
standard (1 mg / 1 mL), (b) HPLC of Camptothecin compound from the leaf extract of Nothapodytes
nimmoniana (Kolli Hill accession).
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