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SUMMARY
The antioxidant potency of methanolic extract Clerodendrum infortunatum Linn. (MECI), which are
widely used in the Indian indigenous system of medicine for different purposes, was studied. The
antioxidant potential was evaluated using different established in vitro antioxidant tests viz.
determination of total amount of polyphenolics compounds, DPPH (1,1-diphenyl-2-picrylhydrazyl)
radical scavenging, nitric oxide scavenging, superoxide anion radical scavenging, hydroxyl
radical scavenging and reductive power assay. It was found that MECI contain a high amount of
polyphenolics and possesses significant free radical scavenging activity in all the assay. The
higher activity was may be due to presence of richest amount of polyphenolics and flavonoids in it.
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INTRODUCTION

radicals in food, drugs and even living systems.
Antioxidant are the substances that when present
in low concentration significantly delays or reduces
the oxidation of the substrate (Halliwell, 2000).
Antioxidants protect the body damaging oxidation
reactions by reacting with free radicals and other
reactive oxygen species within the body and hindering
the process of oxidation. So diseases linked with
free radicals can be prevented by antioxidant therapy
which gained an immense importance. Current
research is now directed towards finding naturally
occurring antioxidants mainly of plant origin. Currently
available synthetic antioxidants like butylated hydroxy
anisole (BHA), butylated hydroxy toluene (BHT),
tertiary butylated hydroquinone and gallic acid
esters, have been suspected to cause or prompt
negative health effects. Hence, strong restrictions

Free radicals, the partially reduced metabolites of
oxygen, are highly toxic and reactive. Free radicals
linked with the causation of majority of diseases
like aging, atherosclerosis, cancer, diabetes, liver
cirrhosis, cardiovascular disorders etc (Gutteridgde,
1995; Aruoma, 1998). The most common reactive
oxygen species are superoxide anion, hydrogen
peroxide, peroxyl radical and reactive hydroxyl
radical. The nitrogen derived free radicals are nitric
oxide and peroxynitrite anion. Oxidation process is
one of the most important route for producing free
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have been placed on their application and there is a
trend to substitute them with naturally occurring
antioxidants. Moreover, these synthetic antioxidants
also show low solubility and moderate antioxidant
activity (Branen, 1975). BHA and BHT are suspected of
being responsible for liver damage and carcinogenesis
(Wichi, 1986; Grice, 1988). Traditionally used natural
antioxidants from tea, wine, fruits, vegetables and
spices and some natural antioxidants (e.g. rosemary
and sage) are already exploited commercially either
as antioxidant additives or a nutritional supplements
(Schuler, 1990). Also many other plant species have
been investigated in the search for novel antioxidants
(Koleva et al., 2002; Auddy et al., 2003; Parejo et al.,
2003) but still there is a huge need to find more
information concerning the antioxidant potential
of plant species. It has been mentioned the
antioxidant activity of plants might be due to their
phenolic compounds (Cook and Samman, 1996).
Flavonoids are a group of polyphenolic compounds
with known properties which include free radical
scavenging, inhibition of hydrolytic and oxidative
enzymes and anti-inflammatory action (Frautchy
et al., 2001; Wang et al., 2006; Clavin et al., 2007). The
use of traditional medicine is widespread and plants
still present a large source of natural antioxidants
that might serve as leads for the development of
novel drugs.
Clerodendrum infortunatum Linn. (Family: Verbanaceae), a terrestrial shrub having square, blackish
stem and simple, opposite, decussate, petiolate,
exstipulate, coriacious, hairy leaves with a disagreeable
odour (Kirtikar and Basu, 2001). Different species
of Clerodendrum genus have been traditionally
used over centuries and promising therapeutic and
antioxidant potential have already been proved
(Rajlakshmi et al., 2003; Chae et al., 2004; Chae et al.,
2005; Gopal and Sengottuvelu, 2008). Clerodendrum
infortunatum is very common throughout the plains of
India, found widely in West Bengal. Various parts
of the plant are used by tribes in colic, scorpion
sting and snake bite, tumors and certain skin diseases
(Nadkarni and Nadkarni, 2002). The leaves are
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slightly bitter, cure inflammation, skin diseases
and good in small pox (Chopra et al., 1992). The
plant was found to contain triterpenes, steroids
and flavonoids (Joshi et al., 1978; Sinha et al., 1981;
Akihisa et al., 1989). The antimicrobial (Rajakaruna
et al., 2002) and anti-malarial (Goswami et al., 1998)
properties of the plant has further created an
upsurge in investigations on the plant.
Therefore the objective of present study were to
determine the amount of total polyphenolic
compounds and to evaluate the in vitro antioxidant
activity of methanolic extract of C. infortunatum
(MECI) through different free radical scavenging
assay.

MATERIALS AND METHODS
Plant material and extraction
Fresh leaves of the plant were collected in the
month of December, 2005 and identified by Dr. H.
J. Chowdhury, Joint Director, Botanical Survey of
India, Howrah, West Bengal, India. The voucher
specimen (DKP 02/2005) has been deposited in the
laboratory for further reference. After collection the
leaves were washed properly and fungal leaves
were picked out. Air-dried and powdered leaves
(1.5 kg) were extracted successively with petroleum
ether (60 - 80 °C) and methanol using Soxhlet
apparatus. The solvents were distilled off and
evaporated to dryness in vacuo to leave the crude
methanol extract (95 g).
Phytochemical screening
A preliminary phytochemical screening of methanol
extract was carried out as described by Khandelwal
(2000).
Determination total polyphenolic compounds
The concentration of phenolic content of the methanol
extract was determined with Folin-Ciocalteu reagent
(FCR) according to the method of Slinkard and
Singleton (1977). One millilitre of the solution
(contains 1 mg) of the extract in methanol was
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added to 46 ml of distilled water and 1 ml of FCR,
and mixed thoroughly. After 3 min, 3 ml of sodium
carbonate (2%) were added to the mixture and
shaken intermittently for 2 h at room temperature.
The absorbance was read at 760 nm. The concentration
of phenolic compounds was calculated according
to the following equation that was obtained from
standard pyrocatechol graph:
Absorbance = 0.001pyrocatechol (µg) + 0.0033
DPPH radical scavenging activity
The DPPH assay measured hydrogen atom (or one
electron) donating activity and hence provided an
evaluation of antioxidant activity due to free radical
scavenging. DPPH, a purple-coloured stable free
radical, was reduced into the yellow-coloured
diphenylpicryl hydrazine which is measured
spectrophotometrically at 517 nm (Blois, 1968).
Briefly, 0.1 mM solution of DPPH radical solution
in methanol was prepared and 1ml of this solution
was mixed with 3 ml of sample solutions in water
at different concentrations. Finally, after 30 min, the
absorbance was measured at 517 nm. Decreasing of
the DPPH solution absorbance indicates an increase
of the DPPH radical-scavenging activity. This activity
is given as % DPPH radical-scavenging that was
calculated according to the following equation:
% Inhibition = (A0 - A1)/A0 × 100)
Where A0 was the absorbance of the control (without
extract) and A1 was the absorbance in the presence
of the extract.
Nitric oxide scavenging activity
Nitric oxide was generated from sodium nitroprusside,
which at physiological pH liberates nitric acid. This
nitric acid gets converted to nitrous acid and
further forms nitrite ions (NO2 ) which diazotize
with sulphanilic acid and couple with naphthylethylenediamine (Griess reagent), producing pink
color which can be measured at 546 nm (Marcocci
et al., 1994). Sodium nitroprusside (10 mM, 2 ml) in

phosphate buffer saline was incubated with the
extract in different concentrations at room
temperature for 30 min. After 30 min, 0.5 ml of
the incubated solution was added with 1 ml of
Griess reagent and the absorbance was
measured at 546 nm. The nitric oxide radicals
scavenging activity was calculated according to
the following equation:
% Inhibition = (A0 - A1)/A0 × 100)
Where A0 was the absorbance of the control (without
extract) and A1 was the absorbance in the presence
of the extract.
Superoxide anion scavenging assay
The scavenging activity of the extract towards
superoxide anion radicals was measured by the
method of Nishimiki (1972) with slight modification.
Phenazine methosulfate-nicotinamide adenine
dinucleotide (PMS-NADH) system was used for
the generation of superoxide anion. It was assayed
by the reduction of nitroblue tetrazolium (NBT).
About 1 ml of nitro blue tetrazolium (156 µM), 1 ml
NADH (468 µM) in 100 mM phosphate buffer of
pH 7.8 and 0.1 ml of extract solution of different
concentrations were mixed. The reaction started
by adding 100 µl PMS (60 µM). The reaction
mixture was incubated at 25 °C for 5 min and
absorbance of the mixture was measured against
blank samples. The percentage inhibition was
determined by comparing the results of control
and test samples.
Hydroxy radical scavenging activity
The formation of hydroxyl radicals (OH·) from
Fenton reagents was quantified using 2-deoxyribose
oxidative degradation as described previously
(Elizabeth and Rao, 1990). The principle of the
assay is the quantification of the 2-deoxyribose
degradation product, malonaldehyde, by its
condensation with thiobarbituric acid (TBA). The
reaction mixture contained deoxyribose (2.8 mM);
FeCl3 (100 mM); KH2PO4–KOH buffer (20 mM, pH
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7.4); EDTA (100 mM); H2O2 (1.0 mM); ascorbic acid
(100 mM), and various concentrations of the extract
in a final volume of 1 ml. Ferric chloride and EDTA
(when added) were premixed just before addition
to the reaction mixture. The reaction mixture was
incubated at 37 °C for 60 min. After incubation at
37 °C for 1 h, 1.0 ml of 2.8% trichloroacetic acid and
1.0 ml of 0.6% aqueous solution of TBA were
added to 0.5 ml of sample; test tubes were heated
at 95 °C for 15 min to develop the color. After a
cooling period, thiobarbituric acid reactive
substances (TBARS) formation was measured
spectrophotometrically at 532 nm against an
appropriate blank. The hydroxyl radical-scavenging
activity was determined by comparing absorbance
of the control with that of test compounds.
Reducing power assay
3+
The Fe reducing power of MECI was determined
by the method of Oyaizu (1986). The extract (2.5
ml) at various concentrations was mixed with 2.5
ml of phosphate buffer (0.2 M, pH 6.6) and 2.5 ml
of potassium ferricyanide [K3Fe(CN)6] (1%, w/v),
followed by incubating at 50 °C for 20 min. The
reaction was stopped by adding 2.5 ml of trichloroacetic acid (TCA) solution (10%) and then
centrifuged at 800 rpm for 10 min. 2.5 ml of the
supernatant was mixed with 2.5 ml of distilled
water and 0.5 ml of ferric chloride solution (0.1%,
w/v) and the absorbance was measured at 700 nm.

131

Butylated hydroxyl toluene was used as reference
standard. Higher absorbance of the reaction mixture
indicated greater reducing power.
Statistical analysis
All data on all antioxidant activity tests are the
average of triplicate analyses. The data were
recorded as mean ± S.D. The statistical significance
of differences between groups was determined by
analysis of variance (ANOVA), followed by Dunnett’s
test for multiple comparisons among groups.
Differences of P < 0.05 were considered statistically
significant.

RESULTS
Preliminary phytochemical analysis of the methanol
extract showed the presence of alkaloids, saponins,
flavonoids, triterpenes. The total phenolic compounds
amount in MECI was estimated as 54.5 ± 8.23 µg
-1
mg pyrocatechol equivalent. All the results of the
free radical scavenging potentials of MECI are
depicted in Table 1. The IC50 value of MECI and
different standard antioxidants are given in Table
1. The IC50 value of methanol extract was found
comparatively lower in hydroxyl radical scavenging
assay (65.8 µg/ml). Methanol extract of C. infortunatum
also showed concentration-dependant reductive
effect (Figure 1).

Table 1. Radical scavenging activities of methanol extract of Clerodendrum infortunatum Linn. at different
concentrations*
MECI concentration
(µg/ml)
10
25
50
75
100
IC50 (µg/ml)

DPPH radical
scavenging
22.18 ± 3.2
30.33 ± 3.8
34.25 ± 2.9
42.06 ± 3.5
58.85 ± 4.5
86.7

% inhibition
Nitric oxide
Superoxide
scavenging
scavenging
18.56 ± 2.1
15.35 ± 0.99
28.42 ± 3.3
22.35 ± 2.21
39.25 ± 4.2
32.32 ± 1.98
49.36 ± 5.3
45.96 ± 4.21
59.14 ± 5.9
52.36 ± 4.44
76.1
90.1

*Values are expressed in mean ± S.D., n = 3.
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Hydroxy radical
scavenging
31.23 ± 1.2
36.65 ± 4.5
45.63 ± 6.5
52.36 ± 4.6
63.65 ± 6.9
65.8
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Fig. 1. Reducing power of methanol extract of
Clerodendrum infortunatum Linn. and BHT by
3+
2+
spectrophotometric detection of the Fe -Fe transformations.

DISCUSSION
There are deferent models available for evaluation
of antioxidant activities. The chemical complexity
of different fractions and mixture of compounds
present could lead to scattered results, depending
on the test employed. Therefore, an approach with
multiple assays for evaluating the antioxidant
potential of extracts would be more informative
and even necessary. The results expressed in this
study are the first information on the antioxidant
activities of C. infortunatum Linn. and it clearly
demonstrate that the MECI can effectively scavenge
various reactive oxygen species/free radicals
under in vitro conditions. The high concentration
of polyphenolics in the methanol extract may be
responsible for its free radical scavenging activity.
The FCR reducing capacity of the methanol extract
may be due to presence of hydroxyl groups in the
polyphenolics and flavonoids. The key role of
phenolic compounds as scavengers of free radicals
is emphasized in some report (Moller et al., 1999).
They were reported to eliminate radicals due to
their hydroxyl groups, and they contribute directly
to antioxidant effect of system and it also has an
important role in stabilizing lipid oxidation. The
scavenging effect on DPPH radicals and superoxide
radicals represent direct radical scavenging

activity. Nitric oxide (NO) is a potent pleiotropic
mediator of physiological processes such as
smooth muscle relaxation, neuronal signaling,
inhibition of platelet aggregation and regulation of
cell mediated toxicity. It is a diffusible free radical
which plays many roles as an effector molecule in
diverse biological systems including neuronal
messenger, vasodilation and antimicrobial and
antitumor activities. Studies in animal models have
suggested a role for NO in the pathogenesis of
inflammation and pain and NOS inhibitors have
been shown to have beneficial effects on some
aspects of the inflammation and tissue changes
seen in models of inflammatory bowel disease
(Miller et al., 1992). The hydroxy radical is a highly
potent oxidant that reacts with almost all
biomolecules found in living cells. In this assay, a
mixture of FeCl3–EDTA and H2O2 is incubated
with deoxyribose in phosphate buffer (pH 7.4).
Deoxyribose is degraded by OH· generated by
Fenton systems and results in a series of reactions
during which malondialdehyde (MDA) is formed
and may be detected by its ability to react with
TBA to form a pink chromogen (Halliwell et al.,
1987). The reducing power assay serve as a significant
indicator of its potential antioxidant activity.
Although, different mechanism was proposed for
their antioxidants activity such as prevention of
chain initiation, binding of transition-metal ion
catalysts, decomposition of peroxides, prevention
of continued hydrogen abstraction, reductive capacity
and radical scavenging (Gordon, 1990). The
reducing properties are generally associated with
the presence of different reductones (Pin-Der Duh,
1998). The antioxidant action of reductones is
based on the breaking of the free radical chain by
donating a hydrogen atom. Reductones also react
with certain precursors of peroxide, thus preventing
peroxide formation. The reductive power of
different fractions may be the reason for their
antioxidant activity.
MECI exhibits significant in vitro antioxidant
activity through the scavenging of free radicals
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such as DPPH, nitric oxide, superoxide and
hydroxyl radicals. The broad range of activity of
MECI suggests that multiple mechanisms are
responsible for the antioxidant activity. It is well
documented that free radicals are responsible for
several diseases. The present results confirm the
free radical scavenging activity of the plant which
can be accounted for the traditional uses of the
plant in treating several diseases; however, further
studies are needed with individual isolated
compounds to elucidate the different antioxidant
mechanism and possible synergism between the
compounds.
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