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ABSTRACT

Medicinal plants are sources of great economic value all over the world medicinal herbs have a long
history in improving human health and curing various diseases. A wide interest has been made for
researchers using herbal material in identification of the active components and verification of their
efficiency. Many researches are working seriously to find out substitutes for antibiotics as they cause side
effects on the functioning of different parts of the body, organs and systems over the last twenty years. To
screen the bioactive compound and to analyze the antioxidant properties of selected medicinal plant. The
bioactive compound was isolated from the medicinal plant Cassia auriculata and it was identified as
oleanolic acid by different spectral studies viz., FT-IR (Fourier Transform Infrared (spectroscopy), 'H
NMR and 13C NMR (Nuclear Magnetic Resonance). The leaf extract of the Cassia auriculata significantly
shows the antioxidant properties in higher level against the entire test. To understand the
pharmacological role of the isolated bioactive compound oleanolic acid, it has become important to
study. This research can be considered as an important preliminary study on the isolation and
identification of bioactive compound from Indian medicinal plants that may be useful in the treatment of
microbial diseases in the future.
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INTRODUCTION
Plants have been an essential part of human the neem were described as broad

society since the start of civilization.
Around 400 plants were mentioned
having therapeutic values were mentioned
by Rigveda, Yajurveda, Atharvanaveda [1].
Herbal medicines are being used by about 80
per cent of the world Population, primarily
in the developing countries for their health
care. Ancient literature states that herbal
medicines are used for age-related diseases
namely memory loss, disorders like
diabetes, etc. [2]. Various types of organic
and inorganic materials leached out from
plant which inhibits the growth of microbes.
The use of bearberry and cranberry juice to
treat urinary tract infections were reported
in different manuals of phytotherapy, while
the plant species such as lemon, garlic and
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spectrum of antimicrobial agents [3].

The therapeutic activity of these plants is
ascribed that the quantitative measures of
these active chemical compounds indicate
the level of the therapeutic activity of the
plant material [4]. Plants have been the
basis of traditional medicines throughout
the world for thousands of years and
continue to provide new remedies to
humankind; a great deal of effort has
therefore focused on using available
experimental techniques to identify natural
antioxidants from plants. Medicinal plants
and herbs are promising and diverse
sources of natural antioxidants. Therefore, a
great number of different spices and
aromatic herbs have been investigated for
their antioxidant activity [5]. It is an erect
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shrub found throughout India in open areas
of forest.

The leaves of Cassiaauriculata are used for
ulcer, leprosy and skin diseases. Flowers are
useful in diabetes and throat troubles [6]. The
leaf of this plant has been used in the
traditional system of Indian medicine for
the treatment of jaundice, liver disease [7,
8]. Cassia auriculata is effective remedy for
diabetes. The powder of the herb, mixed
with honey is equally efficacious in such a
case. Its seeds can be used in similar manner
as flowers. The seeds of Cassia auriculata find
their application in purulent ophthalmic that
is inflammation of the eye or conjunctiva.
They should be finely powdered and blown
in to the affected eyes. An ointment
prepared from them and oil can be applied
to the affected eye to cure the disease. The
bark has astringent properties and useful in
regulating menstrual cycle. The bark is also
used in treatment of rheumatism and eye
disease.

MATERIALS AND METHODS

Collection of plant

Healthy and well grown leaves of selected
plant cassia auriculata (Fig. 1) were
collected from the area in and around
Chidambaram, Cuddalore district,
Tamilnadu, India. The leaves were
immediately brought to the laboratory
using separate polythene bags. First they
were washed with tap water, then surface
sterilized in 10 per cent sodium
hypochlorite solution to prevent the
contamination from the microbes, then
rinsed with sterile distilled water and air
dried in shade at room temperature and the
samples were ground into a fine powder

(Fig. 1).
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Preparation of plant extract

Forty grams of the powdered leaves were
loaded in  soxhlet apparatus and
fractionated in 125 ml of methanol solvent.
The fraction was evaporated at rotary
evaporator at 40°c [9].

Separation of bioactive compound

After the conformation of the antimicrobial
activity, 5 kg of air-dried and powdered
plant material of cassia auriculata was
exhaustively extracted with methanol using
soxhlet apparatus. Removal of the solvent
from the combined methanol extracts under
reduced pressure at 40°c gave a residue
(40g). This residue was used for column
chromatography to separate the bioactive
principle and it wasanalysed for the
identification of the compound using
spectral analysis namelyFT-IR,tH NMR, 13C
NMR, conformed as oleanolic acid [10].

In vitroAntioxidant activity of Oleanolic
acid

Chemicals

Nitro blue tetrazolium (NBT), ethylene
diamine tetra acetic acid (EDTA), sodium
nitroprusside (SNP), trichloro acetic acid
(TCA), thiobarbituric acid (TBA), 1,1-diphenyl-
2-picrylhydrazyl (DPPH), potassiumhexacyano
ferrate [K3;Fe(CN)s] and L-ascorbic acid
were purchased from Sisco Research
Laboratories Pvt. Ltd. India. All other
chemicals and solvents used were of
analytical grade available commercially.
Preparation of Sample

The isolated oleanolic acid was stored in
refrigerator until used. The oleanolic acid of
different concentration was dissolved in
distilled water for in vitro activity.

DPPH radical-scavenging activity

DPPH radical-scavenging activity was
determined by the method [11]. A 2 ml
aliquot of DPPH methanol solution (25
mg/ml) was added to 0.5 ml sample solution
at different concentrations (20, 40, 60, 80
and 100 pg/ml respectively). The mixture
was shaken vigorously and allowed to stand
at room temperature in the dark for 30 min.
Then the absorbancewas measured at 517
nm in a spectrophotometer. Lower
absorbance of the reaction mixture
indicated higher free-radical scavenging
activity. The scavenging activity of sample
was expressed as 50% effective
concentration (ECso), which represented the
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concentration of sample having 50% of
DPPH radical scavenging effect.

Superoxide anion scavenging activity
assay

The scavenging activity of the oleanolic acid
towards superoxideanion radicals was
measured by the method [12].Superoxide
anions were generated in a non-enzymatic
phenazinemethosulfate-nicotinamide
adenine dinucleotide (PMS-NADH) system
through the reaction of PMS, NADH and
oxygen. It was assayed by the reduction of
nitrobluetetrazolium (NBT). In these
experiments the superoxide anion was
generated in 3 ml of Tris-HCl buffer (100
mmol, pH 7.4) containing 0.75 ml of NBT
(300 pmol) solution, 0.75 ml of NADH (936
pmol) solution and 0.3 ml of different
concentrations of the oleanolic acid. The
reaction was initiated by adding 0.75 ml of
PMS (120pmol) to the mixture. After 5 min
of incubation at room temperature, the
absorbance at 560nm was measured in
spectrophotometer.

Hydroxyl radical scavenging activity
assay

The scavenging activity for hydroxyl
radicals was measured with Fenton reaction
[13]. Reaction mixture contained 60 pl of 1
mmol of FeCl;, 90 pl of 1 mmol of 1.10-
phenanthroline, 24 ml of 0.2 mol of
phosphate buffer (pH 7.8), 150 pl of 0.17
mol of H20,, and 1.5 ml of oleanolic acid at
various concentrations. Adding H;0; started
the reaction. After incubation at room
temperature for 5 min, the absorbance of
the mixture at 560 nm was measured with a
spectrophotometer.

Nitric oxide scavenging activity assay
Nitric oxide radical scavenging activity
was determinedaccording to the method
reported by [14]. Sodium nitroprusside in
aqueous solution at physiological pH
spontaneously generates nitric oxide, which
interacts with oxygen to produce nitrite
ions, which can be determined by the use of
the Griesslllosvoy 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 oleanolic acid at various concentrations
and the mixture incubated at 25°C for 150
min. From the incubated mixture 0.5 ml was
taken out and added into 1.0 ml of sulfanilic
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acid reagent (33% in 20% glacial acetic
acid) andincubated at roomtemperature
for 5 min. Finally, 1.0 ml of
naphthylethylenediaminedihydrochloride
(0.1% w/v) was mixed and incubated at room
temperature for 30 min. The absorbance
at 540 nm was measured with a
spectrophotometer.

Hydrogen peroxide scavenging activity
assay

Hydrogen peroxide scavenging activity of
the oleanolic acid was estimated by
replacement titration [15]. Aliquot of 1.0 mlof
0.1 mmol of Hz0; and 1.0 ml of various
concentrations of oleanolicacid were mixed,
followed by 2 drops of 3% ammonium
molybdate, 10 ml of 2 mol of H.SO4 and 7.0
mlof 1.8 mol KI. The mixed solutionwas
titrated with 5.09 mmol of NaS;03; until
yellow color disappeared.

Fe2+ chelating activity assay

The chelating activity of the oleanolic acid
for ferrous ions Fe2* was measured
according to the method of [16]. To 0.5 ml
of oleanolic acid, 1.6 ml of deionized water
and 0.05 ml of FeCl; (2 mmol) was added.
After 30s, 0.1 ml of ferrozine (5 mmol) was
added. Ferrozine reacted with the divalent
iron to form stable magenta complex
species that were very soluble in water.
After 10 min at room temperature, the
absorbance of the Fe2+ Ferrozine complex was
measured at 562 nm.

Iron reducing power assay

The Fe3* reducing power of the
oleanolic acid was determined by the
method of [17] with slight modifications.
The oleanolic acid (0.75 ml) at various
concentrations was mixed with 0.75 ml of
phosphate buffer (0.2 mol, pH 6.6) and 0.75
ml of potassium hexacyanoferrate [KsFe
(CN)6] (1%, w/v), followed by incubating at
50°C in a water bath for 20 min. The
reaction was stopped by adding 0.75 ml of
trichloro acetic acid (TCA) solution (10%)
and then centrifuged at 3000r/min for 10
min. 1.5 ml of the supernatant was mixed
with 1.5 ml of distilled water and 0.1 ml of
ferric chloride (FeCls) solution (0.1%, w/v)
for 10 min. The absorbance at 700 nm was
measured as the reducing power. Higher
absorbance of the reaction mixture
indicated greater reducing power.
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IC50Value

Inhibition  Concentration (ICs0) was
introduced by Brand-Williams and his
colleagues [18] for the interpretation of
the results from DPPH method. The
discoloration of sample was plotted
against the sample concentration in
order tocalculate the ICso value. It is
defined as the amount of sample
necessary to decrease the absorbance of
DPPH by 50%.

ISSN: 2231-4237

RESULTS

ANTIOXIDANT ACTIVITY OF OLEANOLIC

ACID

To understand the pharmacological role
of the isolated bioactive compound,
oleanolic acid, it has become important to
study its antioxidant properties. The in
vitro technologies have been used for the
determination of antioxidant activity, based
on the ability of the oleanolic acid to
scavenge various free radicals and the
results are presented in (Table 1).

Table 1: Radical Scavenging Activity of Oleanolic Acid at Different Concentrations

C . Superoxide radical Hydroxyl radical Nitric oxide radical
oncentration scavenging scavenging scavenging
(ng/ml) (%) (%) (%)
10 30.25+2.46 25.45+3.15 11.25+£0.78
50 54.68 £ 2.78 45.56 + 2.86 17.36 £ 2.12
100 86.96 £ 3.01 58.18 £ 2.69 21.53+£2.56
250 - 69.09 £ 3.15 29.12 £ 2.14
500 - 81.82+2.87 35.68 £ 2.74
750 - 92.73+3.22 44.36 + 2.32
1000 - 94.55+2.98 52.36 £2.41
ICs0 (ng/ml) 37.69 4.469 1.36

Values are means £ SD (n = 3).

DPPH Radical scavenging activity

The oleanolic acid exhibited a significant
dose dependent inhibition of DPPH activity.
The ICso value of oleanolic acid was found to
be at 32.46 pg/ml.

Superoxide anion radical scavenging
activity

The superoxide anion radical scavenging
activity of oleanolic acidwas assayed by the
PMS-NADH system and is shown in (Table
1). The superoxide scavenging activity of
oleanolic acidwas increased markedly with
the increase of concentrations. The half
inhibition concentration (ICso) of oleanolic
acidwas 37.69 pg/ml.

Hydroxyl radical scavenging activity
Hydroxyl radical is very reactive and can be
generated in biological cells through the
Fenton reaction. (Table 1) showed the
oleanolic acid exhibited concentration
dependent scavenging activities against
hydroxyl radicals generated in a Fenton
reaction system. The ICso of oleanolic acid
was 4.46 pg/ml.
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Nitric oxide radical scavenging activity
Oleanolic acid is also moderately
inhibited nitric oxidein dose dependent
manner (Table 1) with the ICso value
being1.36 ng/ml.

Hydrogen peroxide scavenging activity
Oleanolic acid demonstrated
hydrogen peroxidescavenging
activity in a concentration dependent
manner with an ICso of 0.984 mg ml-1.

The ferrous ion chelating activity

The formation of the ferrozine-Fe2*
complex is interrupted in the presence of
oleanolic acid, indicating that have chelating
activity with an ICso of 0.241 mg ml-1.
DISCUSSION

Traditional medicine is an important source
of potentially useful new compounds for the
development of chemotherapeutic agents.
The identification of antioxidant activity is
beneficial to biological system against ROS
damage. Recently, importance has been
given for in vitro antioxidant study to
understand the pharmacological role of

33



Journal of Pharmaceutical Research & Clinical Practice, Jan-March 2014; 4(1):30-36

medicinal plant and its isolates. In vitro
techniques have been used for the detection
of antioxidants, which are based on the
ability of compounds to scavenge free
radicals [19].Free radicals are harmful by-
products generated during normal cellular
metabolism, which could initiate oxidative
damage to body[20]. Antioxidants are
believed to play a significant role in the
body’s defense system against free radicals.
Recently, numerous reports have described
antioxidants and compounds with radical-
scavenging activity present in fruits,
vegetables, herbs and cereals extracts [21].
The DPPH radical was widely used to
evaluate the free-radical scavenging
capacity of antioxidants [22].

The DPPH antioxidant assay is based on the
ability of DPPH a stable free radical, to
decolorize in the presence of antioxidants.
The DPPH radical contains an odd electron,
which is responsible for the absorbance at
517 nm and also for visible deep purple
color. When DPPH accepts an electron
donated by an antioxidant compound, the
DPPH is decolorized which can be
quantitatively measured from the changes
in absorbance. The antioxidant activity of
oleanolic acid is showed in the oleanolic
acid exhibited a significant dose dependent
inhibition of DPPH activity. The ICs value of
oleanolic acid was found to be at 32.46
ug/ml.

Superoxide is biologically important
since it can be decomposed to form
stronger oxidative species such as singlet
oxygen and hydroxyl radicals, are very
harmful to the cellular components in a
biological system [23]. The superoxide
scavenging activity of oleanolic acidwas
increased markedly with the increase of
concentrations. The half  inhibition
concentration (ICsp) of oleanolic acidwas
37.69 pg/ml. These results suggested that
oleanolic acid had superior superoxide
radical scavenging effect.

Hydroxyl radical is very reactive and can be
generated in biological cells through the
Fenton reaction. The ICso of oleanoliacid
was 4.46 ng/ml.The potential scavenging
abilities of phenolicsubstances might be
due to the active hydrogen donor ability
ofhydroxyl substitution. Similarly, high
molecular weight and theproximity of
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many aromatic rings and hydroxyl
groups are more important for the free
radical scavenging by specific functional
groups [24].

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
neuronalmessenger, vasodilation,
antimicrobial and antitumor
activities[25].0leanolic acid also

moderately inhibited nitric oxide in dose
dependent manner with the ICso being 1.36
pg/ml.

Hydrogen peroxide is a weak oxidizing
agent and can inactivate a few enzymes
directly, usually by oxidation of essential
thiol (-SH) groups. Hydrogen peroxide can
cross cell membranes rapidly, once inside
the cell, H20, can probably react with Fe2+
and possibly Cu2+ ions to form hydroxyl
radical and this may be the origin of many
of its toxic effects [26]. It is therefore
biologically advantageous for cells to
control the amount of hydrogen peroxide
that is allowed to accumulate. Oleanolic acid
demonstrated hydrogen peroxide scavenging
activity in a concentration dependent
manner with an ICso of 0.984 mg/ml.
Ferrozine can make complexes with ferrous
ions. In the presence of chelating agents,
complex (red colored) formation is
interrupted and as a result, the red color of
the complex is decreased. Thus, the
chelating effect of the coexisting chelator
can be determined by measuring the rate of
color reduction. The formation of the
ferrozine-Fe2* complex is interrupted in the
presence of oleanolic acid, indicating that
have chelating activity with an 1Cso of 0.241
mg/ml. Ferrous iron can initiate lipid
peroxidation by the Fenton reaction as well
as accelerating peroxidation by
decomposing lipid hydroperoxides into
peroxyl and alkoxyl radicals [27]. Metal
chelating activity can contribute in reducing
the concentration of the catalyzing
transition metal in lipid peroxidation.
Furthermore, chelating agents that forms
bonds with a metal are effective as
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secondary antioxidants because they reduce
the redox potential, and thereby stabilize
the oxidized form of the metal ion [28].
Thus, oleanolic acid possessed a marked
capacity for iron binding, suggesting their
ability as iron chelator proved to be an
antioxidant.
For the measurements of the reducing
ability, the Fe3+-Fe2+ transformation was
investigated in the presence of oleanolic
acid. The reducing capacity of a compound
may serve as a significant indicator of its
potential antioxidant activity. However, the
activity of antioxidants has been assigned to
various mechanisms such as prevention of
chain initiation, binding of transition-metal
ion catalysts, decomposition of peroxides,
reductive capacity and radical scavenging
[29,30]. In the present study, the reducing
power of oleanolic acid increased with
increasing dosage. All the doses showed
significantly higher activities than the
control exhibited greater reducing power,
indicating that oleanolic acid consists of
triterpenoids compounds that cause the
greater reducing power.
CONCLUSION
The antioxidant properties of oleanolic acid
were evaluated by estimating the free radical
scavenging activities such as superoxide
anion scavenging activity, hydroxyl radical
scavenging activity, nitric oxide scavenging
activity and hydrogen peroxide scavenging
activity. The increase in the ferrous iron
chelating activity, iron reducing power
activity with olenaolic acid was observed
and indicate that oleanolic acidis used as an
antioxidant compound.
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