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ABSTRACT

To evaluate the antioxidant capability of the ethanolic extract of the leaves of Rhynchosia beddomei. In vitro anti-
oxidant activity was evaluated by studying total phenol content, flavonoid content, DPPH radical scavenging activi-
ty, nitric oxide scavenging activity, hydrogen peroxide scavenging activity, reducing power, super ion scavenging
activity and metal chelating activity. Gallic acid, ascorbic acid, Butylated hydroxyl toluene and quercetin were used
as standards for all the experiments. The total phenolic content, total flavonoid content, and IC 50 values were
observed for DPPH radical scavenging activity, nitric oxide scavenging activity, hydrogen peroxide scavenging ac-
tivity, reducing power, super ion scavenging activity and metal chelating activities were determined to be 52.59,
48.6, 209, 191.18, 192.14, 218.4, 190.97 and 220.73. Each experiment was carried out in triplicate and results
were expressed as mean + SD. The results clearly indicated that ethanolic extract of leaves of Rhynchosia beddo-
mei of the study species is effective in scavenging free radicals and has the potential to be a powerful in vitro anti-

oxidant.
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Introduction

Free radicals have been implicated in the causation of
several problems like asthma, cancer, cardiovascular
disease, cataract, diabetes, gastrointestinal inflamma-
tory disease, liver disease, muscular degeneration and
other inflammatory process (Sen Set al., 2010). Reac-
tive oxygen species (ROS) are continuously produced
during cell metabolism and under normal conditions,
they are scavenged and converted to nonreactive spe-
cies by different intracellular enzymatic and non-
enzymatic antioxidant system (Shao HB et al., 2008).
Over production or an ineffective elimination of ROS
may induce oxidative stress and cause damage to all
types of biomolecules such as proteins, lipids and
nucleic acids (Droge W, 2002). Antioxidants may act as
free radical scavengers, reducing agents, chelating
agents for transition metals, quenchers of singlet oxy-
gen molecules and or activators of antioxidative de-
fense enzyme system to suppress the radical damages
in biological systems (Murphy MP, 2011; Venkatesh S
et al., 2009). Antioxidants thus play an important role
in the protection of human body against damage by
reactive oxygen species (Peng KT et al., 2011; Ling LU
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et al., 2011). Therefore, inhibition of free radical-
induced oxidative damage by supplementation of anti-
oxidants has become an attractive therapeutic strategy
for reducing the risk of these diseases. In recent years,
it has been investigated that many plant species are
serving as source of antioxidants and received thera-
peutic significance (Battu GR et al., 2011; Lawrence R
et al.,, 2011).

Rhynchosia beddomei Baker India has rich and varied
heritage of biodiversity covering ten bio-geographical
zones. The Indian subcontinent is blessed with a wide
variety of aromatic and medicinal plants. India nurtures
enormous plant diversity and as many as 140 genera
out of 5285 angiosperm species are endemic to the
country (Annual Report, 2001). Rhynchosia beddomei is
commonly called as Adavi Kandi and Vendaku occur-
ring in dry deciduous forests. It is endemic to Southern
India, found in Andhra Pradesh and Karnataka states.
In Andhra Pradesh it is distributed in parts of Kadapa,
Chittoor and Anantapur districts. In Chittoor district, it
is common in Talakona forest and Japaliteertham, Go-
garbham area, Sandralamitta and near deer park of
Tirumala hills (Pullaiah T, 2006). Rhynchosia beddomei
Baker belongs to Fabaceae family and is a rare and
endemic medicinal plant distributed in Seshachalam
hills of Eastern Ghats of Andhra Pradesh, India (Mad-
havachetty et al., 2008). Its present status is “Vulnera-
ble” in the IUCN Red data book of Indian plants mainly
because of its restricted distribution in Tirumala hills
and small number of individuals left in the world (Sud-
hakar Reddy Ch et al., 2006). The genus Rhynchosia
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consists of approximately 200 species and occurs in
both the eastern and western hemisphere in warm
temperate and tropical regions (Grear J. W, 1978). Bak-
shu et al., (2001), studied the phytochemical properties
of the leaves and reported the presence of alkaloids,
indole alkaloids, anthracene glycosides, anthraqui-
nones, carotenoids, coumarins, fatty acids, flavonoids,
steroids and triterpenoids. . From the leaves of Rhyn-
chosia beddomei Baker, a new flavonone- O- and C-
glycoside were isolated and characterized (Bakshu LMD
and Raju RRV, 2001). The plant material was also re-
ported to contain flavonoid compounds viz., Flavones,
flavonols and flavanones (Bakshu and Raju, 2009). Bak-
shu and Raju (2009) reported that the leaves of Rhyn-
chosia beddomei have abortifacient, antibacterial, anti-
fungal, antidiabetic and hepatoprotective properties.
The leaves are also used for healing wounds, cuts, boils
and rheumatic pains byadivasi tribes (Adinarayana D,
1980). The present investigation is focused on the an-
tioxidant property of the Rhynchosia beddomei Baker is
due to the presence of constituents like phenols, flavo-
noids, tannis and triterpenoids. The antioxidant activi-
ty on the plant not yet reported and therefore the
present study was undertaken to evaluate the in vitro
antioxidant studies for ethanolic extract of leaves of
Rhynchosia beddomei Baker

Figure 1: Ethanolic Extract of leaves

Chemicals

DPPH (1, 1-diphenyl-2-picryl hydrazyl), Gallic acid, as-
corbic acid, Follin-Ciocalteu’s phenol reagent and BHT
(Butylated hydroxy toluene) were obtained from Sigma
Chemical Company Ltd. (USA) and organic solvents
(petroleum ether, chloroform, ethyl acetate, ethanol, ),
sulphuric acid, sodium phosphate, ammonium molyb-
date, ferric chloride, , hydrochloric acid, copper sul-
phate, aluminium chloride, lead acetate, acetic acidand
ammonia from Merck (Pvt.) Ltd. (Germany).

Plant material

The fresh leaves of Rhynchosia beddomei Baker were
collected in December 2009 from sesachala hills of
Tirupati, Andhra Pradesh (India) and authenticated by

Dr. K. MadhavChetty, Assistant Professor, Taxonomist,
Dept. of Botany, Sri Venkateswara University, Tirupa-
thi, Andhra Pradesh, India (Madhavachetty et al.,
2008). A voucher specimen has been kept in our labor-
atory for future reference

Preparation of extract

The whole plant was cleaned, air dried and grounded
into powdered. The dried powdered plant material was
passed thropgh sieve 40 and stored in air tight con-
tainer. The powdered material was subjected to suc-
cessive solvent extraction using petroleum ether, chlo-
roform, ethyl acetate, ethanol and water, based on the
increasing order of polarity of solvent. Initially 100gm
of crude powder was taken and packed in a packing
paper. This pack was placed in a Soxhlet extractor for
extraction with different solvents i. e. (Petroleum eth-
er, chloroform, ethyl acetate, 70% ethanol, water) and
the temperature was adjusted as per the solvent been
used in the extraction. The extract is then concentrated
and dried under reduced pressure. The percentage
yield obtained was calculated and reported (Harborne
JB., 1998; Khandelwal. K. R., 2005; Kokate. CK., 2009).

weight of the extract

x
weight of plant material

Percentage yield = 100

Preliminary phytochemical analysis

The preliminary phytochemical studies were conducted
on the active extracts using standard procedures
adopted by Gibbs R. D., 1974, Kokate C. K., 1994 and
Harborne JB., 1998. Preliminary phytochemical analysis
on plant extracts was performed using the following
chemicals and reagents: Flavonoids (Mg metal and
HCl), phenolics (FeCl3), protein and amino acid (Mil-
lion’s and Ninhydrin reagent), alkaloids (Mayer and
Dragendorff’s reagent), saponins (Foam test), phytos-
terols and triterpenoids (Liebermann- Burchard Test)
and carbohydrates. (Fehling’s solution A and B) (Gibbs
R. D., 1974; Kokate C. K., 1994; Harborne JB., 1998)

Determination of in vitro antioxidant activity

The antioxidant activity was evaluated by eight ways
which are as follows;

Total polyphenol content determination

Total phenolic contents in the extracts were deter-
mined by the Folin-Ciocalteu reagent method (Demiray
et al., 2009). 1 ml of the plant extracts/standard of
different concentration solution was mixed with 5 ml
Folin-Ciocalteu reagent (previously diluted with water
1:10 v/v) and 4 ml (7. 5% sodium carbonate) of sodium
carbonate. The tubes were vortexed for few seconds
and allowed to stand for 30 min at 20°C for color de-
velopment. The Folin-Ciocalteu reagent is sensitive to
reducing compounds including polyphenols, thereby
producing a blue colour upon reaction. Absorbance of
samples and standard were measured at 765 nm using
spectrophotometer against blank. A typical blank solu-
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tion contained the solvent used to dissolve the plant
extract. The total phenolic contents were determined
from the linear equation of a standard curve prepared
with gallic acid. The content of total phenolic com-
pounds expressed as mg gallic acid equivalent of dry
extract. All determination was performed in triplicate.

Determination of total flavonoids content

Aluminum chloride colorimetric method was used for
flavonoids determination (Wang and Jiao, 2000). 1 ml
of the plant extracts/standard of different concentra-
tion solution was mixed with 3 ml of methanol, 0.2 ml
of aluminum chloride, 0.2 ml of 1 M potassium acetate
and 5.6 ml of distilled water. It remained at room tem-
perature for 30 min. The absorbance of the reaction
mixture was measured at 415 nm with spectrophoto-
meter against blank. Methanol served as blank. Quar-
cetin was used as standard for the calibration curve.
Total flavonoid content of the extracts and fractions
were expressed as mg quarcetin equivalents (QE) per
gram of sample (mg/g).

Free radical scavenging activity (DPPH method)

The scavenging activity for DPPH free radicals was
measured according to the procedure (Blios et al.,
1958). Ethanolic solution of the sample extract at vari-
ous concentrations (50, 100, 150, 200 and 250 pg/mL)
was added separately to each 5 ml of 0.1 mM metha-
nolic solution of DPPH and allowed to stand for 20 min
at 27c. After incubation, the absorbance of each solu-
tion was determined at 517 nm using spectrophotome-
ter. Ascorbic acid and BHT (butylatedhydroxy toluene)
was used as standard. The corresponding blank reading
was also taken and DPPH radical scavenging activity
was calculated by using the following formula:

Control OD — Sample 0D
DPPH radical scavengening activity percentage = —————— 1100
Control OD

IC50 value is the concentration of the sample required
to scavenge the 50% DPPH free radical.

Nitric oxide scavenging capacity assay

Nitric oxide scavenging assay was carried out using
sodium nitroprusside (Sreejayan and Rao, 1997). This
can be determined by the use of the Griess lllosvoy
reaction. 2 ml of 10 mM sodium nitroprusside in 0.5 ml
phosphate buffer saline (pH 7.4) was mixed with 0.5 ml
of extract/sub-fraction at various concentrations and
the mixture was incubated at 25°C for 150 min. From
the incubated mixture, 0.5 ml was taken out and added
into 1.0 ml sulphanilamide solution (0.33% in 20% gla-
cial acetic acid) and further incubated at room temper-
ature for 5 min. Finally, 1.0 ml naphthylethylenedia-
mine dihydrochloride (0.1% w/v) was mixed and main-
tained at room temperature for 30 min. The absor-
bance was measured at 546 nm. A typical
blank/control solution contained the same solution
mixture without plant extract or standard. The absor-
bance of the blank/control solution was measured at

546 nm. The percentage inhibition was calculated ac-
cording to the following equation:

Control OD — Sample OD
Contrel OD

Percentage of inhibition = x100

Scavenging of hydrogen peroxide

Scavenging activity of extract and its sub-fractions
were evaluated by hydrogen peroxide (Jayaprakasha et
al., 2004). 1 ml of various concentrations of the extract,
sub-fractions and standards in ethanol was added to 2
ml of hydrogen peroxide solution in phosphate buf-
fered saline (PBS, pH 7.4). Then finally the absorbance
was measured at 230 nm after 10 min. Ascorbic acid
and BHT were used as standard. Control sample was
prepared containing the same volume without any
extract; standard and the absorbance were read at 230
nm using a spectrophotometer. The percentage inhibi-
tion was calculated according to the following equa-
tion:

Hydrogen peroxide scavenging activity (%) was calcu-
lated as:

AD—AS
——x100
A0

Percentage of inhibition =
Where AO= absorbance of Control; AS = absorbance of
sample

Reducing power capacity assessment

Assay of reducing power was carried out by potassium
ferricyanide method (Yildirim et al., 2001). 1 ml of ex-
tract and its sub-fractions (final concentration 5 to 200
g/ml) were mixed with 2.5 ml phosphate buffer (0.2 M,
pH 6.6) and 2.5 ml potassium ferricyanide. The mixture
was then incubated at 50°C for 20 min. To this mixture,
2.5 ml of trichloroacetic acid was added, which was
then centrifuged at 3000 rpm for 30 min. Finally, 2.5 ml
of the supernatant solution was collected and mixed
with 2.5 ml of distilled water and 0.5 ml ferric chloride
and absorbance was measured at 700 nm. Ascorbic
acid and butylated hydroxy toluene (BHT) were used as
standard and phosphate buffer as blank solution.

The reducing power capacity assessment was calcu-
lated as:

. . AQD — AS

Reducing power capacity = ———— x100

Superoxide Anion Radical Scavenging Activity

Superoxide Anion Radical Scavenging Activity was
measured with some modifications (Duan et al., 2007).
The various fractions of plant extracts were mixed with
3 ml of reaction buffer solution (pH, 7.4) containing 1.
3 uM riboflavin, 0.02 M methionine and 5.1 uM NBT.
The reaction solution was illuminated by exposure to
30 W fluorescent lamps for 20 minutes and the absor-
bance was measured at 360 nm using a spectrophoto-
meter. Ascorbic acid and BHT was used as positive con-
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trol and the reaction mixture without any sample was
used as negative control.

The superoxide anion radical scavenging activity (%)
was calculated as:

0—-AS

Radical scavengening activity percentage = X 100

Metal chelating activity

The chelating of ferrous ions by the extract of leaves of
Rhynchosia beddomei was estimated by the method
described by Dinis et al., 1994. Various concentrations
of the extracts viz., 50, 100, 150, 200, 250 and 300
pg/ml of sample was added with 1 ml of 2mM FeCl2
separately. The reaction was initiated by the addition
of 5mM ferrozine (1ml). Absorbance was measured at
562nm after 10min. Ascorbic acid and BHT was used as
standards
Control OD — Sample OD

Chelating activity percentage = x100
g P g Control 0D

Result
Successive Solvent Extraction

The powdered material was subjected to soxhlation
using petroleum ether, chloroform, ethyl acetate, 70%
ethanol and water by successive solvent extraction
method based on the increasing order of polarity of
solvent. The following chemical constituents are re-
ported in each extract that given in below table.

Phytochemical screening

The preliminary phytochemical studies were per-
formed on the extracts by using standard procedures
and result were given in table no 2.

The 70% ethanolic extract of leaves of Rhynchosia bed-

domei contains alkaloids, glycosides, phenols, tannins,
flavonoids, steroids and amino acids while carbohy-
drates and resins are absent

Determination of total phenolic contents

Graph 1 shows the total phenolic content of ethanolic
extract of leaves of Rhynchosia beddomei was com-
pared to the calibration curve of Gallic acid. The total
antioxidant capacity was found remarkable in ethanolic
soluble fraction to be 52.59 mg Gallic acid equivalent/g
extract. Phenolics or polyphenols are secondary plant
metabolites that are present in plants and plant prod-
ucts. Many of the phenolics have been shown to con-
tain high levels of antioxidant activities. Phenolic com-
pounds contribute to the overall antioxidant activities
of plants mainly due to their redox properties. General-
ly, the mechanisms of phenolic compounds for antioxi-
dant activity are neutralizing lipid free radicals and
preventing decomposition of hydro peroxides into free
radicals. TPC of extracts was determined by Folin-
Ciocalteau (F-C) assay using Gallic acid as a standard
phenolic compound. The F-C assay for total phenolics
contents is a fast and simple method and can be useful
in characterizing and the total phenolic content ex-
pressed in terms of GAE and yield (%) of extract was
found to be 52.59mg of GAE/g. The total phenolic con-
tents were calculated using the following linear equa-
tion based on the calibration curve of gallic acid stan-
dard curve. F-C method is based on oxidation of phe-
nolics in F-C reagent to yield a colored product with
Amax 765. A linear calibration curve of Gallic acid, in
the range of 20 — 80 pg/ml with coefficient of determi-
nation (r?) value of 0.9998 was obtained. F-C assay
gives a crude estimate of the total phenolic compounds
present in an extract/fraction.

Total flavonoid content

Graph 2 shows the total flavonoid content of ethanolic

Table 1: % of yield of different extracts of Rhynchosia beddomei

S NO | Parameters Pet ether Chloroform | Ethyl acetate Ethanol water
1 Consistency | Waxy Qily Oily Viscous Viscous
2 Color Greenish black | Light green | Brownish green | Reddish black | Cream
3 % of yield 4.704% 3.36% 5.96% 12.5% 4.24%

Table 2: Phytochemical screening of different extracts of Rhynchosia beddomei

. Phytochemical screening of Rhynchosia beddomei

S$NO | Phyto constituents Pet ether | Chloroform | Ethyl acetate | Ethanol | water

1 Alkaloids - - + + +
2 Glycosides + + + + -
3 Carbohydrates - - + - -
4 Amino acids + + + + +
5 Flavonoids + + + + +
6 Steroids + - + + -
7 Saponins - - - + -
8 Phenol's + + + + +
9 Tannins + + + + +
10 Resins + + - - -

572 ©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences



Jaya Sankar Reddy V and Deval Rao G et al., (2013) Int. J. Res. Pharm. Sci., 4(4), 569-579

1.2
1 y= 0.0138x+0.0042
R2 =0. 998/
o
8 0.8 >
c
£ 06 /
e /, = abs
2
0.4 / Linear (abs)
0.2 ~
0
0 20 40 | 525 50 80
Concentration (pg/ml)
Figure 2: Total phenolic content of ethanolic extract of Rhynchosia beddomei
0.7
0.6
0.5 /
L~
2 04 7
= £0.0074x- 0.0029
£ 03 A R2=0:9991
E /
< 0.2 -
0.1 /
0
20 qo 4886 ¢p 80 100
0.1

Concentration (p/ml)
Figure 3: Total flavonoid content of ethanolic extract of leaves of Rhynchosia beddomei

extract of leaves of Rhynchosia beddomei was com-
pared to the calibration curve of quarcetin. The total
antioxidant capacity was found remarkable in ethanolic
soluble fraction to be 48. 6 mg quarcetin equivalent/g
extract.

DPPH radical scavenging activity

To evaluate the antioxidant activity of the ethanolic
leaf extract, the radical scavenging capacity based on
DPPH assay was determined and the results are shown
in Table 3 for the species of Rhynchosia beddomei. The
percentage of scavenging effect on the DPPH radical
was increased with the increase in the concentrations
of the extract from 50 -250 pug/mL. The percentage of
inhibition of the DPPH radical was varying from 18.
33% (in 50 pg/mL of the extract to 62.25% (in 250
ug/mL of extract). The IC50 value of the ethanolic leaf
extract of this species was determined to be 209
pug/mL. The extracts in all concentrations showed the
percentage of inhibition of free radicals.

NO Scavenging activity

The different concentrations of the extract of leaves of
Rhynchosia beddomei were from 50 -300ug/ml pro-
duces the percentage of inhibition varying from 22.12%
(in 50 ug/ml of the extract to 70.01% (in 300 pg/ml of
extract). The IC50 value of the ethanolic leaf extract of
this species was determined to be 191. 18 pug/ml. The
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percentage of inhibition of free radicals and IC 50 value
are given in table no -4

H,0, Scavenging activity

Hydrogen peroxide, althopgh not a radical species play
a role to contribute oxidative stress. The generation of
even low levels of H,0, in biological systems may be
important. Naturally-occurring iron complexes inside
the cell believed to react with H,0; in vivo to generate
highly reactive hydroxyl radicals and this may be the
origin of many of its toxic effects (Miller et al., 2000).
Hydrogen peroxide itself is not very reactive, but can
sometimes be toxic to cell because it may give rise to
hydroxyl radical in the cells (Halliwell et al., 1987).
Thus, removal of H,0; is very important for protection
of food systems. H,O, Scavenging activity of extracts
may be attributed to their phenolics, which can donate
electrons to H,0,, thus neutralizing it to water. The
extracts were capable of scavenging hydrogen perox-
ide in a concentration-dependent manner. The percen-
tage of inhibition of the H,0, was varying from 26.13%
(in 50ug/ml of extract) to 72.08% (in 300 ug/mL ex-
tract). The IC50 value of the ethanolic leaf extract of
the study species was 192.14ug/ml. All the concentra-
tions of sample extracts showed higher percentage of
inhibition of H,0, Scavenging power to the respective
concentration of standard drug, BHT and ascorbic acid.
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Figure 6: H,0, scavenging activities of ethanolic extract of Rhynchosia beddomei

Reducing power assay

The results of antioxidant activity of the leaf extract of
Rhynchosia beddomei based on reducing power were
presented in Table 4. The scavenging activity was de-
termined to be increased with the increase in the con-
centration of extract from 50 to 300 pg/mi. The per-
centage of inhibition of the reducing power was vary-
ing from 18.21% (in 50ug/mL of extract) to 69.41% (in
300ug/mL extract). The IC50 value of the ethanolic leaf
extract of the study species was 218.40 ug/ml. All the
concentrations of sample extracts showed higher per-

574

centage of inhibition of reducing power to the respec-
tive concentration of standard drug, BHT and ascorbic
acid.

Superoxide anion radical scavenging activity

Percentage inhibition of superoxide radical generation
was determined and compared with same doses of
BHT and ascorbic acid in table No -5. The IC 50 value of
Rhynchosia beddomei was found to be 190.97% whe-
reas the standards BHT and ascorbic acid were found
to be 168. 13 and 147. 85% respectively.
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Figure 8: Superoxide anion radical scavenging activity of ethanolic extract of Rhynchosia beddomei

Metal chelation activity

The results of antioxidant activity of the leaf extract of
Rhynchosia beddomei based on metal chelating activity
are given in Table No -6. As observed in DPPH and NO
radical scavenging assays, the percentage of metal che-
lating activity was determined to be sample concentra-
tion dependent and it was increasing with the increase
in the concentration of extract from 50 to 300 pg/mL.
The percentage of inhibition of the metal chelation was
varying from 16.02 % (in 50 pg/ml of extract) to 66.
18% (in 300 pg/ml extract). The IC50 value of the etha-
nolic leaf extract of the study species was 220.73
ug/mL. The percentage of inhibition of free radicals by
various concentrations of sample were less than the
respective concentration of standard drug and BHT

Discussion

The consumption of vegetables, fruits and some part of
the plant can protect humans against oxidative dam-
age by inhibiting or quenching free radicals and reac-
tive oxygen species (Ames B.M et al., 1993). Oxidants,
commonly known as "free radicals” is a molecule with
one or more unpaired electrons in the outer orbital.
Many of these free radicals, which are the harmful by-
products generated during normal cell aerobic respira-
tion in the form of reactive oxygen and nitrogen spe-
cies, are an integral part of normal physiology (Gutte-
ridge, J. M. C. and Halliwell, B., 2000). An over produc-
tion of these reactive species can occur, due to oxida-
tive stress bropght about by the imbalance of the bodi-
ly antioxidant defense system and free radical forma-

©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences

tion (Lekameera R., 2008). Fortunately, free radical
formation is controlled naturally by various beneficial
compounds known as antioxidants. They are the first
line of defense against free radical damage and are
critical for maintaining optimum health (Cheeseman K.
H. and Slater T. F, 994). Therefore, antioxidants that
scavenge reactive oxygen species may be of great val-
ue in preventing the onset and/or the propagation of
oxidative diseases (Willet W. C., 1994). The most com-
mon antioxidants present in vegetables and part of the
plants are vitamins C, vitamin E, Carotenoids, phenols
and flavonoids.

In vitro antioxidant activity of the ethanolic extract
leaves of Rhynchosia beddomei was investigated in the
present study by total phenol content, flavonoid con-
tent, DPPH, nitric oxide scavenging activity, hydroxyl
radical scavenging activity, hydrogen peroxide scaveng-
ing activity, super oxide ion scavenging activity and
metal chelating assays. The antioxidative effect is
mainly due to phenolic components, such as phenolic
acids, phenolic diterpenes and the presence of hydrox-
yl groups (Shahidi F et al., 1992; Shah R et al., 2010).
The antioxidant activity of phenolic compounds is
mainly due to their redox properties, which can play an
important role in absorbing and neutralizing free radi-
cals, quenching singlet and triplet oxygen, or decom-
posing peroxides (Shah R, 1994). Phenolic compounds
and terpenoids have been shown to be responsible for
the antioxidant activity of plant extracts. (Rice-Evans et
al., 1996). A number of studies have focused on the
biological activities of phenolic compounds, which are
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Figure 9: Metal chelation activity of ethanolic extract of Rhynchosia beddomei

potential antioxidants and free radical scavengers (Ara
N and Nur H. 2009). Therefore, the content of total
phenols in the extract was investigated by the Folin-
Ciocalteu method. The content of total phenols is ex-
pressed as gallic acid equivalents (mg gallic acid/g ex-
tract). It is spggested that polyphenol compounds have
inhibitory effects on mutagenesis and carcinogenesis in
humans (Sawant O et al., 2009). The total phenol con-
tent of the ethanolic extract of Rhynchosia beddomei
was given in Graph no 1. The amount of total phenol
was determined with the Folin-Ciocalteu reagent. Gal-
lic acid was used as a standard compound and the total
phenols were expressed as mg/g gallic acid equivalent
using the standard curve equation: y = 0.013x + 0.0042,
R2=0.9998, Where y is absorbance at 760 nm and x is
totalphenolic content in the extracts of Rhynchosia
beddomei expressed in mg/gm. DPPH is a stable free
radical and accepts an electron or hydrogen radical to
become a stable diamagnetic molecule. Antioxidant on
interaction with DPPH, transfer electron or hydrogen
atom to DPPH and thus neutralizing its free radical cha-
racter and convert it to 1 - 1 diphenyl - 2 - picryl hydra-
zine and the degree of discoloration indicates the sca-
venging activity of the drug (Sochor J et al., 2010). The
decrease in absorbance of DPPH radical caused by an-
tioxidants is due to the reaction between antioxidant
molecules and radical progress which results in the
scavenging of the radical by hydrogen donation. It is
visually noticeable as a change in color from purple to
yellow. Hence, DPPH is usually used as a substance to
evaluate the antioxidant activity (Jun M et al., 2004). In
the present study, the ethanolic extract of leaves of
Rhynchosia beddomei had significant scavenging effect
on the DPPH radical which was increasing with the in-
crease in the concentration of the sample from 50 -
250 pg/mL. Similar trend of DPPH free radical scaveng-
ing activity was reported for the species, Lippia Alba
(Shah R et al., 2010).

Nitric oxide (NO) has also been involved in a variety of
biological functions, including neurotransmission, vas-
cular homeostasis, antimicrobial, smooth muscle relax-
ation, inhibition of platelet aggregation and regulation
of cell mediated toxicity and antitumor activities (Ha-
german et al., 1998). Despite the possible beneficial
effects of NO., its contribution to oxidative damage is
also reported. This is due to the fact that NO. Can react
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with superoxide to form the peroxy nitrite anion, which
is a potential oxidant that can decompose to produce
OH and NO. The procedure is based on the principle
that, sodium nitro-prusside in aqueous solution at phy-
siological pH (7.2) spontaneously generates nitric oxide
which interacts with oxygen to produce nitrite ions
that can be estimated using Griess reagent. Scavengers
of nitric oxide compete with oxygen, leading to re-
duced production of nitrite ions. Large amounts of NO.
May lead to tissue damage. Suppression of released
NO may be partially attributed to direct NO scavenging
activity, as the extracts of Rhynchosia beddomei de-
creased the amount of nitrite generated from the de-
composition of SNP in vitro. The scavenging of NO by
the ethanolic extract of leaves of Rhynchosia beddomei
was increased in dose dependent manner from 50 to
300 pg/ml under aerobic conditions. H202 is highly
important because of its ability to penetrate biological
membranes. H,0, itself is not very reactive, but it can
sometimes be toxic to cell because of it may give rise
to hydroxyl radical in the cells (Sakat S. S et al., 2010).
The results showed that extracts and fractions of Rhyn-
chosia beddomei had an effective H,0, scavenging ac-
tivity.

Super oxide is biologically important as it can form
singlet oxygen and hydroxyl radical. Overproduction of
super oxide anion radical contributes to redox imbal-
ance and associated with harmful physiological conse-
quences. Super oxide anion are generated in PMS-
NADH system by the oxidation of NADH and assayed by
the reduction of NBT (Nitro-blue tetrazolium) resulting
in the formation of blue formazan. In-vitro super oxide
radical scavenging activity is measured by ribofla-
vin/light/NBT (Nitro blue tetrazolium) reduction. The
method is based on generation of super oxide radical
by auto oxidation of riboflavin in presence of light. Su-
per oxide is biologically important as it can form singlet
oxygen and hydroxyl radical. Overproduction of super
oxide anion radical contributes to redox imbalance and
associated with harmful physiological consequences.
The super oxide radical reduces NBT to a blue colored
formazan that can be measured at 360 nm. From re-
sults, it was found that the ethanolic extract of leaves
of Rhynchosia beddomei showed potent free radical
scavenging activity compared to the ascorbic acid and
BHT (standard) at low IC50. The ethanolic extract of
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leaves of Rhynchosia beddomei is electron donordue to
the presence of electron donating substituents groups
like —OH, -CL and —CHs. This compound donated their
electrons to the superoxide and scavenges them to
prevent their further interaction with NBT followed by
inhibition of formation of blue colored formazan prod-
uct (Wang W. K et al., 2005).

The presence of transition metal ions in a biological
system could catalyze the Haber-Weiss and Fenton
type reactions, resulting in the generation of hydroxyl
radicals (OH). However, these transition metal ions
could form chelates with the antioxidants, which re-
sults in the suppression of OH generation and inhibi-
tion of peroxidation processes of biologicalmolecules
(Chew YL, 2009). The metal ion scavenging effect was
increasing with the increase in the concentration of the
extracts from 50-300 pg/mL. The high metal ion sca-
venging activity of the ethanolic extract of leaves of
Rhynchosia beddomei is probably due to the chelating
agents, which form sigma bonds with the metal and
effective as secondary antioxidants because they re-
duce the redox potential, thereby the oxidized form of
the metal ion (Gulcin S et al., 2004)

In the present study, it is found that ethanolic extract
of Rhynchosiabeddomei showed concentration depen-
dent free radical scavenging activity and this antioxi-
dant effect may be due to the higher content of alkalo-
ids, flavonoids, steroids, glycosides, tannins and phe-
nols (Gulcin S et al., 2004). The results of the present
study indicate that the ethanolic extract leaves of
Rhynchosia beddomei has significant antioxidant activi-
ties which is comparable to that of the standard drugs
ascorbic acidand BHT. Thus, the ethanolic extract of
leaves of Rhynchosia beddomei as promising natural
sources of antioxidants can be used in nutritional or
pharmaceutical fields for the prevention of free-
radical-mediated diseases.

CONCLUSION

The study was performed to evaluate the in vitro anti-
oxidant activity of ethanolic extract of leaves of Rhyn-
chosia beddomei. The results obtained from all the
eight methods indicates the significant antioxidant
activity through total phenol content, total flavonoid
content, DPPH scavenging activity, NO Scavenging ac-
tivity, H,0, Scavenging activity, Reducing power assay,
Superoxide anion radical scavenging activity and metal
chelation activity. In the present study, it is found that
ethanolic extract of Rhynchosia beddomei has showed
concentration dependent free radical scavenging activ-
ity and this antioxidant effect may be due to the pres-
ence of higher content of alkaloids, flavonoids, stero-
ids, glycosides, tannins and phenols. The results were
compared with standard references Gallic acid, querce-
tin, ascorbic acid and BHT. Further research investiga-
tions may be carried out to isolate the actual phyto-
constituents responsible for antioxidant activity.
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