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ABSTRACT

Medicinal plants play a key role in the human health care. About
eighty percent of the world populations rely on the use of traditional
medicine, which is predominantly based on plant materials. The
present study was carried out to evaluate the antioxidative activity of
methanolic extract of Gloriosa superba seed, tuber and leaves
(MEGSSTL). The percentage radical scavenging of MEGSSTL on DPPH
and the IC30 (50% inhibitory concentration) value was found to be 38,
52 and 74 pg., hydrogen peroxide scavenging activity of MEGSSTL and
the IC50 value was found to be 50, 63 and 68 pg., nitric oxide
scavenging activity of MEGSSTL and the ICso value wasfound to be the
61,71 and 84 pg., hydroxyl radical scavenging ability of MEGSSTL to
50 percent was found to be 70,76 and 85 pg (ICso) ond superoxide
radical production in vitro in a dose dependent manner with an IC50 of
58,70 and 75 pg. respectively. The dose dependent percentage
scavenging activity of DPPH, hydrogen peroxide, nitric oxide, hydroxyl
and superoxide radical by methanolic extracts indicated its
antioxidative efficacy.
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INTRODUCTION radicals. The most effective way to eliminate free

Oxidation is essential to many living radicals which cause the oxidative stress with the
organisms for the production of energy to fuel help of antioxidant Free radicals are generated
biological processes Oxidative stress is among as part of the body's normal metabolic process,
the major causative factors in the induction of and the free radical chain reactions are usually
many chronic and degenerative diseases including produced in the mitochondrial respiratory chain,

atherosclerosis, ischemic heart disease, ageing,
diabetes mellitus, cancer, immunosuppression, and
neurodegenerative diseases Many human
diseases are caused or negatively affected by free

liver mixed function oxidases, through xanthine
oxidase activity, atmospheric pollutants and from
transitional metal catalysts, drugs and xenobiotics

Free radicals can initiate or propagate many
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diseases, such as inflammation, cancer, liver injury
and cardiovascular diseases  The most frequently
encountered free radicals are the superoxide
radical (02 "), nitric oxide radical (NO), hydroxyl
radical (HO), hydrogen peroxide radical (H202),
and 1,1-diphenyl,2-picrylhydrazyl (DPPH). Free
radicals being highly reactive atom oxygen is
capable of becoming part of potentially damaging
prooxidants

Antioxidant is defined as any substance
that delay or prevent the oxidation of cellular
oxidizable substrate. They exert their effects by
scavenging free radicals, activating a battery of
detoxifying protein: or preventing the generation
of free radicals . Epidemiological studies have
shown that the intake of natural antioxidant is
associated with reduced risks of cancer,
cardiovascular disease, diabetes and other diseases
associated with aging Antioxidants can be of
synthetic origin and a great number of secondary
metabolites are isolated from plants, such as
various phenolic compounds. Antioxidants work by
donating an electron to a molecule that has been
compromised by oxidation, bringing it back into a
state of proper function Gloriosa superba is
commonly known as Malabar glory and it is a
perennial creeper in the family Liliaceae, native to
Africa. Its stem is thin and grows at the rate of 20
feet per year. Leaves are ovate in shape about 6-8
inches long thread like at the apex that helps to
climb on the trees. This plant contains 0.2-
0.3percent colchicins and gloriosine alkaloids. This
plant is used as an ayurvedic medicinal herb to cure

diseases like arthritis, gout, ulcers, and bleeding
[

MATERIALS AND METHODS
Collection of plant material
Fresh Gloriosa superba seed, tuber and

leaves were collected from the outskirts of
Thanjavur district, Tamilnadu. The collected leaves
were washed thoroughly in tap water, shade dried
and finely powdered.
Preparation of MEGSSTL

Ten gram of powders of Gloriosa superba
seed, tuber and leaves was filled in the thimble and
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extracted with 150 ml of methanol using a soxhlet
extractor for 24 hours. The methanol extract was
then distilled and evaporated to dryness. The
concentrated extract was then accurately weighed
and stored in small vials at -20° C for further use.
Assessment of in vitro antioxidative activity of

MEGSSTL

DPPH radical scavenging activity was
measured according to the method of
Hydrogen peroxide scavenging activity of MEGSSTL
was determined according to the method
described by Nitric oxide radical scavenging
activity of MEGSSTL was determined by the
method described by The hydroxyl radical
scavenging activity was analyzed according to the
method of Superoxide radical scavenging
activity of MEGSSTL was determined by tI-A®
method of "

RESULT
In vitro antioxidant assays
Effect of MEGSSTL on antioxidative activity.

The in vitro antioxidant activity of MEGSSTL
was assessed by studying its ability to scavenge
DPPH, hydrogen peroxide, nitric oxide, hydroxyl
and superoxide radicals.

DPPH radical scavenging activity of MEGSSTL

The MEGSSTL showed a dose dependent
DPPH scavenging activity. Figure 1 shows the dose
dependent DPPH radical scavenging activity of
MEGSSTL and the IC50 value was found to be 38,52
and 74 pg.

Hydrogen peroxide scavenging activity
MEGSSTL A

The MEGSSTL showed a dose dependent
hydrogen peroxide scavenging activity. Figure 2
shows the dose dependent Hydrogen peroxide
scavenging activity of MEGSSTL and the 1c50 value
was found to be 50,63 and 68 pg.

Nitric oxide radical scavenging activity of
MEGSSTL

The MEGSSTL showed increasing activity of
Nitric oxide as shown in Figure 3 with increasing
concentration and the IC50 value was found to be
61, 71 and 84 pg.

Hydroxyl radical scavenging activity of MEGSSTL
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The hydroxyl radical scavenging activity of
MEGSSTL was found to be dose dependent as
shown in Figure 4. The ability of MEGSSTL to
scavenge 50 percent of hydroxyl radical was found
to be 70,76 and 85 pg (IC0).

Superoxide radical scavenging activity of MEGSSTL

The effect of MEGSSTL on in vitro
scavenging of superoxide radical is shown in Figure
5. The MEGSSTL inhibited superoxide radical
production in vitro in a dose dependent manner
with an 1c50 of 58, 70 and 75 pg.

Figure 1 Percentage DPPH radical scavenging activity of MEGSSTL

Percentage DPPH radical
scavenging activity of MEGSSTL

1 G.superba seed
-G.superba tuber

«G.superba leaf

Concentration of the extracts of GSS, GST and GSL(pg)

Figure 2 Percentage hydrogen peroxide radical scavenging activity of MEGSSTL

Percentage hydrogen peroxide
radical scavening activity of
MEGSSTL

-G.superba seed
-G.superba tuber

-G.superba leaf

Concentration of the extracts of GSS, GST and GSL (pg)
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Figure 3 Percentage nitric oxide radical scavenging activity of MEGSSTL
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DISCUSSION
DPPH (2,2-diphenyl-l-picryl-hydrazyl) is a

stable free radial with red color (absorbed at
517nm). The model of scavenging the stable DPPH
radical is a widely used method to evaluate the
free radical scavenging ability of various samples.
DPPH is a stable nitrogen-centered free radical the
color of which changes from violet to yellow upon
reduction by either the process of hydrogen- or
electron- donation. Substances which are able to
perform this reaction can be considered as
antioxidants and therefore radical scavengers
DPPH radical scavenging activity of MEGSSTL and
the 1C50 value was found to be 38, 52 and 74 pg.
The extracts of the Abutilon indicum stem showed
promising free radical scavenging effect of DPPH in
a concentration dependant manner S.
leptocarpa, A. Mexicana and S. afzelii extracts
exhibited good DPPH activity The methanolic
extracts of leaves and flowers of Lippia alba
exhibited very significant DPPH radical scavenging
activity compared to the standard antioxidant
ascorbic acid The methanolic extracts of the
bark of Ficus glomerata exhibited remarkable DPPH
free radical scavenging activity

The ability of initiate lipid peroxidation

is dependent on its ability to generate hydroxyl
radical through the Fenton reaction. Harber Weiss
reaction explains that both HMO™ and superoxide

radical are required in the presence of metal
catalyst for the formation of hydroxyl radical, the
oxygen species largely responsible for the damage
of macromolecules Hydrogen peroxide
scavenging activity of MEGSSTL and the Ics0 value
was found to be 50,63 and 68 pg. Organic fractions
of Garcinia kola and Njavara rice bran showed the
dose dependent Hydrogen peroxide scavenging
activity respectively*™.

NO is an important chemical mediator
generated by endothelial cells, macrophages,
neurons and involved in the regulation of various
physiological processes. Overproduction of NO can
mediate toxic effects, e.g. DNA fragmentation, cell
damage and neuronal cell death. NO does not
interact with the bioorganic macromolecules such

as the DNA or proteins directly™'. During infections
and inflammations, formation of NO is elevated
and may bring about some undesired deleterious
effects like renal dysfunction, tumor growth, etc.
The peroxyr%itrite produced during the reaction of

NO with 0 is probably responsible for genetic
damage The MEGSSTL showed increasing
activity of Nitric oxide as shown in Figure 3 with
increasing concentration and the Ic50 value was
found to be 61, 71 and 84 pg. The scavenging of
nitric oxide by methanolic extract of Pisonia
grandis (MEPG), ethylacetate fraction of Pisonia
grandis (EAFPG) and ethanolic fraction of Pisomia
grandis (EFPG) and Ascorbic acid standard were
concentration dependent

Hydroxyl radical is a highly reactive radical
formed in biological systems and capable of
damaging almost every molecule found in living
cells. This radical has the capacity to induce
carcinogenesis, mutagenesis and rapidly initiates
lipid peroxidation The ability of MEGSSTL to
scavenge 50 percent of hydroxyl radical was found
to be 70,76 and 85 pg (IC50). Free radical
scavenging activity of fruit extract Cucumis trigonus
was estimated using DPPH, Superoxide, Nitric
oxide. Hydroxyl radical and Reducing power assay.

Superoxide anion is an oxygen-centered
radical with selective reactivity. This species is
produced by a number of enzyme systems in auto-
oxidation reactions and by non enzymatic electron
transfers that univalently reduce molecular oxygen.
Overproduction of superoxide anion radical,
contributes to redox imbalance and are associated
with  harmful physiological consequences
MEGSSTL inhibited superoxide radical production
in vitro in a dose dependent manner with an 1C50 of
58, 70 and 75 pg. Thus, MEGSSTL could maintain
redox homeostasis in body by inhibiting superoxide
anion production. The extracts of Hygrophilla
auriculata, had good DPPH radical scavenging
activity, but low Superoxide anion scavenging
activity
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CONCLUSION

The results of free radical scavenging showed
that MEGSSTL has significant antioxidant activity.
Further studies which aimed at the isolation and
structure elucidation of antioxidant active
constituents from the plant and in vivo studies are
needed for better understanding the mechanism of
action as an antioxidant.
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