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ABSTRACT
Mucuna pruriens Linn (Fabaceae) which grows abundantly in India finds use in the endigenous system of medicine for a variety of purposes, as an uterine
stimulant, in dysentery, as nerve tonic, diuretic and aphrodisiac. The aim of this study was to assess the in vitro potential of ethanolic seed extract of Mucuna
pruriens as a natural antioxidant. Ethanolic extract of seeds of Mucuna pruriens exhibited its scavenging effect in concentration dependent manner on 2, 2-
diphenyl-1-picrylhydrazyl (DPPH), hydroxyl radical, nitric oxide, superoxide and reducing power.  The antioxidant activities were compared with standard
antioxidant ascorbic acid. In all the test, a significant correlation existed between concentrations of the extract and percentage inhibition of free radicals. The
findings of the present study suggested that Mucuna pruriens could be a potential natural source of antioxidants and could have greater importance as
therapeutic agent in preventing or slowing oxidative stress related degenerative diseases.
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INTRODUCTION
Oxidation is essential to many living organisms for the production of energy
to fuel biological processes. However, oxygen-centred free radicals and other
reactive oxygen species (ROS), which are continuously, produced invivo,
result in cell death and tissue damage. The role of oxygen radicals has been
implicated in several diseases, including cancer, diabetes and cardiovascular
diseases, ageing etc. [1] .Antioxidants are vital substances which possess the
ability to protect the body from damage caused by free radical induced oxida-
tive stress [2]. There is an increasing interest in natural antioxidants, e.g.,
polyphenols, present in medicinal and dietary plants, which might help in
preventing oxidative damage [3]. Polyphenols possess ideal structural chemis-
try for free radical scavenging activity, and they have been shown to be more
effective antioxidants in vitro than tocopherols and ascorbate. Antioxidant
properties of polyphenols arise from their high reactivity as hydrogen or
electron donors, and from the ability of the polyphenol derived radical to
stabilise and delocalise the unpaired electron (chain-breaking function) and
from their ability to chelate transition metal ions [4]. Many synthetic antioxi-
dants such as butylated hydroxyl anisole (BHA) and butylated hydroxyl
toluene (BHT) are very effective and are used for industrial processing but
they possess potential health risk and toxic properties to human health and
should be replaced with natural antioxidants [5]. Hence, compounds espe-
cially from natural sources capable of protecting against ROS mediated dam-
age may have potential application in prevention and/or curing of diseases.
The phenolic compounds in herbs act as antioxidants due to their redox
properties, allowing them to act as reducing agents, hydrogen donors, free
radical quenchers and metal chelators [6]. Among the various medicinal and
culinary herbs, some endemic species are of particular interest because they
may be used for the production of raw materials or preparations containing
phytochemicals with significant antioxidant capacities and health benefits [7].
Crude extracts of fruits, herbs, vegetables, cereals and other plant materials

rich in phenolics are increasingly of interest in the food industry because they
retard oxidative degradation of lipids and thereby improve the quality and
nutritional value of food. Researchers have studied antioxidant constituents
of various legume seeds and have reported that they contain potential medici-
nal/ nutraceutical properties including antioxidant activities [8]. Therefore, the
importance and role of non-nutrient compounds particularly flavonoids and
high molecular tannins of legumes as natural antioxidants have greatly in-
creased [9].

Mucuna pruriens Linn (MPL) is a popular Indian medicinal plant, which has
been used in ayurvedic system for diseases including Parkinsonism. Roots,
leaves, and seeds of the plant are commonly used in treatment of snake bite,
diabetes, cancer and Parkinsonism. Mucuna pruriens is a tropical plant. It
possesses seed pods that are covered with barbed spines (hairs). The hairs of
the plant seed are used in folk medicine for treatment of worms in children,
diagnosis and treatment of leprosy, arrow poison and cattle poisoning [10].

However, no reports are available on the antioxidant activity of Mucuna
pruriens seeds, therefore, present investigation was undertaken to examine
the antioxidant activities of ethanolic seed extract of Mucuna pruriens through
various in vitro models.

MATERIALS AND METHODS

Chemicals
Chemical reagents nitroblue tetrazolium (NBT), 2, 2-diphenyl-1-
picrylhydrazyl  (DPPH) were purchased from Sigma Germany, sodium car-
bonate (S.D-Fine Chemicals, Mumbai) and sodium nitroprusside (10 mM)
solution and trichloro acetic acid (TCA) (S.D-Fine Chemicals, Mumbai). All
other reagents used were of analytical grade.

Plant material
The seeds of Mucuna pruriens L. (Family: Fabaceae) were obtained commer-
cially from M/s. Gopal Govind Lokhande (Dealers in Ayurvedic and Unani
medicines), Pune, Maharashtra, India. The specimen was authenticated by
A.S. Upadhye, scientist, Plant drug authentication service, botany group,
Agharkar research institute, Pune, Maharashtra, India and a voucher speci-
men (MCP/IA/Plants/2011/99) was deposited.
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Preparation of the ethanolic extract of Mucuna pruriens (EEMP)
Freshly collected seeds of Mucuna pruriens were dried in shade and pulver-

to develop the pink chromogen measured at 532 nm. The hydroxyl radical
scavenging activity of the extract was reported as the percentage of inhibition
of deoxyribose degradation and was calculated according to the following
equation:

% inhibition = (A0 - At) /A0 X 100)

Where A0 was the absorbance of the control (blank, without extract) and At
was the absorbance in the presence of the sample of the extract. All the tests
were performed in triplicate and the graph was plotted with the mean values.
Ascorbic acid was used as a positive control.

Determination of nitric oxide radical scavenging activity
Nitric oxide was generated from sodium nitroprusside and measured by the
Greiss reaction. Sodium nitroprusside in aqueous solution at physiological
pH spontaneously generates nitric oxide [14] .which interacts with oxygen to
produce nitric ions that can be estimated by using Greiss reagent. Scavengers
of nitric oxide compete with oxygen leading to reduce production of nitric
oxide. Sodium nitroprusside (5 mM) in phosphate buffer saline (PBS) was
mixed with 3.0 ml of different concentrations (20–1000 µg/ml) of the EEMP
and incubated at 250C for 150 min. The samples were added to Greiss reagent
(1% sulphanilamide, 2% H3PO4 and 0.1% napthylethylenediamine
dihydrochloride). The absorbance of the chromaphore formed during the
diazotization of nitrite with sulphanilamide and subsequent coupling with
napthylethylenediamine was measured at 546 nm and referred to the absor-
bance of standard solutions of ascorbic acid treated in the same way with
Greiss reagent as a positive control. The percentage of inhibition was mea-
sured by the following formula:
% inhibition = (A0 - At) /A0 X 100)
Where A0 was the absorbance of the control (blank, without extract) and At
was the absorbance in the presence of the extract. All the tests were per-
formed in triplicate and the graph was plotted with the mean values.

Determination of superoxide radical scavenging activity
This activity was measured using NBT (nitroblue tetrazolium reagent) method
as described by Sabu and Ramadasan [15]. The method is based on generation
of superoxide radical (O2

-) by auto-oxidation of hydroxylamine hydrochlo-
ride in presence of NBT, which gets reduced to nitrite. Nitrite in presence of
EDTA gives a color that was measured at 560 nm. Test solutions of extract
(20–1000 µg/ml) were taken in a test tube. To this, reaction mixture consist-
ing of 1 ml of (50 mM) sodium carbonate, 0.4 ml of (24 mM) NBT and 0.2
ml of 0.1 mM EDTA solutions were added to the test tube and immediate
reading was taken at 560 nm. About 0.4 ml of (1 mM) of hydroxylamine
hydrochloride was added to initiate the reaction then reaction mixture was
incubated at 250C for 15 min and reduction of NBT was measured at 560 nm.
Ascorbic acid was used as the reference compound. Decreased absorbance of
the reaction mixture indicates increased superoxide anion scavenging activity.
All the extracts of EEMP were treated in the similar manner, absorbance was
recorded and the percentage of inhibition was calculated according to the
following equation:
% inhibition = (A0 - At) /A0 X 100)
Where A0 was the absorbance of the control (blank, without extract) and At
was the absorbance in the presence of the samples of the extract. All the tests
were performed in triplicate and the graph was plotted with the mean values.

RESULTS AND DISCUSSION

Reducing power
 The EEMP could reduce most of Fe3+  ions and possess reductive ability
when compared to standard. Increased absorbance of the reaction mixture
indicates increased reducing power [16].

 Determination of reducing power
The reducing power was determined according to the method of Oyaizu.
Various concentrations of  EEMP (100- 1000 µg/ml) were mixed with 1ml of
200 mmol/l sodium phosphate buffer (pH 6.6) and 1ml of 1% potassium
ferricyanide. The mixture was incubated at 500C for 20 min. After incubation
1ml of 10% trichloroacetic acid (w/v) was added and the mixture was centri-
fuged at 2000 rpm for 10min. The upper layer solution (2.5ml) was mixed
with 2.5ml of deionised water and 0.5ml of ferric chloride (0.1%) solution.
The absorbance was measured at 700nm: a higher absorbance indicates a
higher reducing power. Ascorbic acid used as a standard. [11]

 Determination of DPPH (1-1-diphenyl 2-picryl hydrazyl) radical scav-
enging activity
The free radical scavenging activity of EEMP was measured in terms of
hydrogen donating or radical scavenging ability using the stable radical DPPH
[12]. About 0.1 mM solution of DPPH in ethanol was prepared and 1.0 ml of
this solution was added to 3.0 ml of extract solution in water at different
concentrations (20–1000 µg/ml). Thirty minutes later, the absorbance was
measured at 517 nm. Ascorbic acid was used as the reference compound.
Lower absorbance of the reaction mixture indicated higher free radical scav-
enging activity. Radical scavenging activity was expressed as the inhibition
percentage of free radical

By the sample and was calculated using the following formula:
% inhibition = (A0 - At) /A0 X 100)
Where A0 was the absorbance of the control (blank, without extract) and At
was the absorbance in the presence of the extract. All the tests were per-
formed in triplicate and the graph was plotted with the mean values.

Determination of hydroxyl radical scavenging activity
The hydroxyl radical scavenging capacity was measured using modified
method as described previously [13]. Stock solutions of EDTA (1 mM), FeCl3
(10 mM), ascorbic acid (1 mM), H2O2 (10 mM) and deoxyribose (10 mM)
were prepared in distilled deionized water. The assay was performed by
adding 0.1 ml EDTA, 0.01 ml of FeCl3, 0.1 ml of H2O2, 0.36 ml of deoxyri-
bose, 1.0 ml of EEMP (20–1000 µg/ml) each dissolved in distilled water,
0.33 ml of phosphate buffer (50 mM, pH 7.4) and 0.1 ml of ascorbic acid in
sequence. The mixture was then incubated at 37oC for 1 h. About 1.0 ml
portion of the incubated mixture was mixed with 1.0 ml of (10%) TCA and
1.0 ml of (0.5%) TBA (in 0.025 M NaOH containing 0.025 M NaOH BHA)

Radical scavenging activity
The efficacy of the EEMP seeds was studied under in vitro conditions. The
free radical scavenging activity of seeds of the Mucuna pruriens against 2, 2-
diphenyl-1- picrylhydrazyl (DPPH), superoxide, hydroxyl, nitric oxide radi-
cal and total reducing potential   were also studied. Several concentrations
ranging from 20-1000µg/ml of the ethanolic extract of seeds of Mucuna
pruriens were tested for their antioxidant activity in different in vitro mod-
els. The percentage of inhibition was observed and found that free radicals
were scavenged by the test compounds in a concentration dependent manner
upto the given concentration in all the models.

every extraction the marc was completely dried and weighed. The filtrate
was evaporated to dryness at 40oC under reduced pressure in rotary vacuum
evaporator. A brownish black waxy residue was obtained. The percentage
yield of ethanolic extract was 19.2%w/w.

ized to get a coarse powder. A weighed quantity of powder (1000 g) was
passed through sieve no.40 and subjected to hot solvent extraction in soxhlet
apparatus using ethanol, at temperature range of 40-80o C. before and after
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Figure: 1 Reducing power of Mucuna pruriens seed extract

3). The % of inhibition of extracts at concentrations of 20, 40, 200, 400 and
600µg/ml was 20.61, 33.25, 55.04, 69.17 and 80.54% respectively. Hy-
droxyl radicals are produced from the decomposition of hydro-peroxides
(ROOH) by the reaction of excited atomic oxygen with water [18].

Figure: 3 Hydroxyl radical scavenging activity of EEMP.

EEMP: Ethanolic extract of Mucuna pruriens
AA: Ascorbic acid.

Activity of the ethanolic extract on hydroxyl radical has been shown in fig 3.
The scavenging activity of EEMP (IC50 150 µg/ml) was comparable to that of
ascorbic acid (130µg/ml). Results are presented as ± S.E.M. Results were
analysed using one way ANOVA and linear regression analysis. A P-value
<0.05 was considered as significant.

Nitric oxide radical scavenging activity
The EEMP showed concentration dependent nitric oxide radical scavenging
activity of 38.55, 46.27, 56.39, 57.40, 72.38, and   48.45 % inhibition at a
respective concentration of 20, 40, 60, 80, and 100 µg/ml (Fig. 4).

Figure: 4 Nitric oxide radical scavenging activity of EEMP.
EEMP: Ethanolic extract of Mucuna pruriens
AA: Ascorbic acid.

EEMP effectively reduced the generation of nitric oxide from sodium nitro-
prusside. Inhibition increased with increasing concentration of the extract. It
showed good NO scavenging activity with IC50 of 50 µg/ml compared with

Figure 1 shows the total reducing power of the extract. EEMP exhibited
maximum reducing power. The reducing power of the extract increased with
increase in extract concentration and exhibited moderate reducing power that
was comparable with that of ascorbic acid.

DPPH (1-1-diphenyl 2-picryl hydrazyl) radical scavenging activity
The EEMP showed concentration dependent DPPH radical scavenging ac-
tivity of 44.39,86.91,56.45,72.49,87.79 % of inhibition at respective con-
centration of 40,80,200,400,600 µg/ml (Figure 2).DPPH is stable free radical
at room temperature and accept an electron or hydrogen radical to become
stable diamagnetic molecule. The DPPH is decolorized, which can be quanti-
tatively measured from changes in absorbance [17].

Figure: 2 DPPH radical scavenging activity of EEMP.

EEMP: Ethanolic extract of Mucuna pruriens
AA: Ascorbic acid.
The DPPH radical scavenging activity was detected and compared with
standard ascorbic acid (Figure 2). The IC50 values for EEMP and ascorbic
acid are 175 µg/ml and 40µg/ml respectively. Results are presented as ±
S.E.M. Results were analysed using one way ANOVA and linear regression
analysis. A P-value <0.05 was considered as significant.

Hydroxyl radical scavenging activity
The EEMP displayed potential hydroxyl radical-scavenging activity (Fig.
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35 µg/ml for ascorbic acid which served as positive control (fig. 4). Results
are presented as ± S.E.M. Results were analysed using one way ANOVA and
linear regression analysis. A P-value <0.05 was considered as significant.

Superoxide radical scavenging activity
Different concentrations of EEMP (20-1000 µg/ml) had strong superoxide
scavenging activity (25.41, 36.16, 47.98, 69.25, and 87.52 % inhibition re-
spectively.) In our study, super oxide radicals were generated by auto-oxida-
tion of hydroxylamine in presence of NBT (nitroblue tetrazolium). The
reduction in NBT in presence of antioxidant was measured. Decrease in the
absorbance of reaction mixture indicates an increase in superoxide anion
scavenging activity [18].

Figure: 5 Superoxide radical scavenging activity of EEMP.

EEMP: Ethanolic extract of Mucuna pruriens
AA: Ascorbic acid.

Figure 5 illustrates a decrease in the concentration of superoxide radical due
to scavenging ability of the EEMP. The results indicate that ethanolic extract
having IC50 value of 53 µg/ml showed potent antioxidant activity comparable
to standard ascorbic acid (28 µg/ml). Results are presented as ± S.E.M.
Results were analysed using one way ANOVA and linear regression analysis.
A P-value <0.05 was considered as significant.

CONCLUSION
It is well known that free radicals are one of the causes of the several diseases,
such as Parkinson disease, Alzheimer type dementia, etc. The production of
free radicals and the activity of scavenger enzymes against those radicals
such as superoxide dismutase (SOD) are correlated with the life expectan-
cies. The EEMP seed showed strong antioxidant activity by inhibiting DPPH,
hydroxyl radical, nitric oxide, superoxide anion scavenging and reducing power
activities when compared with standard ascorbic acid. Antioxidant activities
found in In vitro experiment were only indicative of potential health benefit.
Thus, it can be concluded that ethanolic seed extract of Mucuna pruriens can
be used as an accessible source of natural antioxidants with consequent
health benefits.
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