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ABSTRACT
Antioxidants play a vital role in protection against various diseases and disorders. In search for new antioxidants,
medicinal plants are extensively studied for their preventive effects. Butea monosperma (palas) and Sesbania cannabina
belonging to the family fabaceae are grown widely in many parts of India. The plants are highly used by the rural and
tribal people in curing various disorders. Bark of Butea monosperma and leaves of Sesbania cannabina were evaluated
for its antioxidant potential. Three different extracts of Butea monosperma and Sesbania cannabina, i.e. petroleum ether,
ethyl acetate and methanol extracts were screened for their reducing capacity and free radical scavenging capacity. 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) Assay was performed using ascorbic acid as standard at 515 nm. The reducing
capacity was measured at 700 nm with ascorbic acid as reference standard. The results of present study indicate that the
bark of Butea monosperma and leaves of Sesbania cannabina have good antioxidant potential and these can be used as
potent nutraceutical against target diseases which can be studied further.
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INTRODUCTION
Free radicals are the product of metabolic processes occurring in the human body or formed due to external
sources such as exposure to X-rays, ozone, cigarette smoking, air pollutants, and industrial chemicals [1].
Reactive Oxygen Species (ROS) like superoxide (O2-•), hydroxyl (OH•), hydroperoxyl (HOO•), peroxyl
(ROO•), and alkoxyl (RO•) radicals or Reactive Nitrogen species (RNS) like nitric oxide (NO•) and
peroxynitrite anion (ONOO•), interact with various metabolic processes in our body and are a part of natural
cellular processes, but at high concentration, they cause damage leading to various disorders like
neurodegeneration, cancer and ageing [2][3]. To combat this, antioxidants play a vital role. Antioxidants are
chemicals that interact with and neutralize free radicals, thus preventing them from causing damage.
Antioxidants are also known as free radical scavengers. The body makes some of the antioxidants it uses to
neutralize free radicals. These antioxidants are called endogenous antioxidants [4].

Phytochemicals can be active as antioxidants and show beneficial role in protecting against oxidative stress
[5]. Several studies have revealed that natural antioxidants, such as vitamin E, vitamin C and beta-carotene,
may help in scavenging free radicals generated during the initiation and progression of diseases[6] [7].
Therefore, there has been significant increase in interest in plant phytochemicals with antioxidant property as
potential agents to prevent diseases [8].

Butea monosperma (Lam.) Taub is commonly known as ‘Flame of forest’, belongs to the family fabaceae. It
is locally called as Palash, Palas, Mutthuga, Bijasneha, , Khakara, Dhak Chichra, Bastard Teak, Bengal Kino,
Nourouc and is common throughout India, Burma and Ceylon except in very acrid parts [9][10][11]. Almost
all the parts of plant including flowers, seeds, leaves and barks possess medicinal property [12].The plant
holds a significant place because of its medicinal and other miscellaneous uses of economic value. The Butea
monosperma bark contain Kinotannic acid, Gallic acid, pyrocatechin, butrin, palasitrin, alanind, allophonic
acid, butolic acid, cynidin, histidine, lupenone, lupeol, miroestrol, palasimide and shelloic acid [9]. The plant
is regularly used by the rural and tribal people in curing various disorders [13].
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Sesbania cannabina Poir is a multipurpose leguminous crop and is widely adaptable to various adverse
climatic conditions. It belongs to family fabaceae and is commonly used as a green manure crop. Sesbania
cannabina is an annual shrub and can fix atmospheric nitrogen due to presence of root nodules [14]. Sesbania
cannabina is commonly called canicha, danchi, dunchi fibre, prickly sesban, prickysisham, sesbania pea
(English), sesbane (French), canicha, danchi, dhaincha (Hindi), sanô (Tibetan), mrindazia, msalia-Nyuma
(Swahili), sano-khangkhok (Thai)[15]. The leaves of Sesbania cannabina have aperient, diuretic, emetic,
emmenagogue, febrifuge, laxative, and tonic properties and can be used to cure dysentery, eyes, fevers,
headaches, small pox, sores, sore throat, and stomatitis [16]. The aim of the present study was to evaluate
antioxidant potential of petroleum ether, ethyl acetate and methanol extracts of Butea monosperma bark and
Sesbania cannabina leaves.

MATERIALS AND METHODS
Collection of plant material
The bark of Butea monosperma and leaves of Sesbania cannabina plant were collected from the nearby area
of Bhopal, Madhya Pradesh, India. The plant was identified and authenticated by Dr. Zia Ul Hasan,
Professor& Head -Department of Botany, Safia college of Science, Bhopal. A voucher specimen number
352/Bot/Safia/15 (Butea monosperma) and 450/Bot/Safia/17 (Sesbania cannabina) were kept in Department
of Botany, Safia college of Science, Bhopal for future reference.

Chemicals & Reagents
The chemicals used for the antioxidant assays were Methanol (CH3OH), Petroleum ether, Ethyl acetate
(CH3COOC2H5), 1, 1-diphenyl-2-picryl hydrazyl (DPPH), Potassium ferricyanide (K3Fe(CN)6), Phosphate
buffer, Trichloroacetic acid (CCl3COOH), Ferric chloride (FeCl3), water, etc. All the chemicals were of
analytical grade.

Preparation of plant extracts
The plant materials were shade dried for about 15 days. The dried sample was then coarse powdered and
stored in a sterile container. The successive extraction of the samples from non polar to polar solvents was
done by using three different types of solvents such as petroleum ether, ethyl acetate and methanol using
standard technique of maceration. The extracts thus obtained were evaporated to dryness at room temperature
and stored in a sterile air tight container. The concentrated mass obtained, i.e. the crude extract for the three
solvents was weighed and kept in a refrigerator for further experimental procedure.

Experimental Procedure
To determine the antioxidant potential of Butea monosperma bark and Sesbania cannabina leaves, two assays
were performed- DPPH Assay and Reducing Power Assay. The three extracts of the studied plants were used
for the assays as given herein:

DPPH (1, 1-diphenyl-2-picryl hydrazyl) Assay [17]

The antioxidant activity of the plant extracts was examined on the basis of the scavenging effect on the stable
DPPH free radical activity. 0.1mM DPPH solution (4mg/100ml) prepared in methanol. Samples were
prepared to get concentration of 1mg/ml in methanol, various concentrations of sample solution is further
diluted with methanol to 2ml than added 1ml of DPPH solution incubated at room temperature for 10 min
absorbance was measured at 515 nm against blank. The free radical scavenging activity was expressed as the
percentage inhibition which was calculated by using the following formula:

% Inhibition = (Blank Absorbance – Sample Absorbance) X 100

Blank Absorbance

The inhibition concentration (IC50) value was determined from extrapolating the graph of % Inhibition versus
the concentration of extract (using linear regression analysis), which is defined as the amount of antioxidant
necessary to reduce the initial radical concentration by 50%. Lower the IC50 value higher the antioxidative
effects [18].
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Reducing Power Assay [19]

Different concentrations of test samples were prepared. To 0.5 ml of different sample concentrations, 0.2 M
Phosphate buffer (pH 6.6) and 0.5 ml Potassium ferricyanide (1% w/v) were added and incubated at 50 o C
for 20 min. After cooling, 1.5 ml Trichloroacetic acid (10% w/v) added to reaction mixture to terminate the
reaction. To this, 0.5ml Ferric chloride (0.1% w/v) was added and absorbance measured at 700 nm using
ascorbic acid as reference standard. A curve was then plotted between absorbance and concentration.
Increased absorbance of the reaction mixture indicates increase in reducing power.

RESULTS AND DISCUSSION
Table 1: DPPH free radical scavenging activity IC-50 values of all extracts of Butea monosperma bark,

Sesbania cannabina leaves and standard ascorbic acid.

Free radical scavenging abilities of the extracts were determined by measuring the change in absorbance of
DPPH (1, 1-Diphenyl-2-picrylhydrazyl radical) at 515 nm by UV-Spectrophotometer. Concentration
providing 50% inhibition (IC-50) was calculated.Table-1 shows the DPPH free radical scavenging activity of
different extracts of Butea monosperma bark and Sesbania cannabina leaves which are expressed in terms of
IC-50 values with respect to ascorbic acid as standard. Lower the IC-50 value shows more antioxidant
potential. The DPPH method is a fast method and it can be helpful in investigation of novel antioxidants for a
rapid estimation and preliminary information of radical scavenging abilities. The method is sensitive and
requires small sample amounts [20].Methanol extract of Butea monosperma bark and Sesbania cannabina
leaves exhibited the strongest antioxidant activity. Methanol extract of Butea monosperma bark (25.88μg/ml)
showed dominant activity followed by methanol extract of Sesbania cannabina leaves (48.16 μg/ ml) among
the extracts (Figure 1 and figure 2). So, comparison with the ascorbic acid (20.59 μg/ml), it is clear that plant
extracts possess antioxidant activity.

Figure1: DPPH free radical scavenging activity IC-50 values of all extracts of Butea monosperma bark
and standard ascorbic acid.

S.No Plant/Standard Extract IC-50 (µg/ ml)
1

Butea monosperma

Petroleum ether 120.70

2 Ethyl acetate 74.85

3 Methanol 25.88

5

Sesbania cannabina

Petroleum ether 269.77

6 Ethyl acetate 138.02

7 Methanol 48.16

8 Ascorbic acid Standard 20.59
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Figure2: DPPH free radical scavenging activity IC-50 values of all extracts of Sesbania cannabina leaves
and standard ascorbic acid.

Figure 3: Reducing power of different bark extracts of Butea monosperma.
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Figure 4: Reducing power of different leaf extracts of Sesbania cannabina

Reducing power method for the determination of antioxidant activity determines the capacity of reducing the
oxidation potential of oxidants. Inactivation of oxidants by reductants can be described as redox reactions in
which one reaction species is reduced at the expense of the oxidation of the other. The presence of reductants
such as antioxidant substances in the antioxidant samples causes the reduction of the Fe3+/ferricyanide
complex to the ferrous form. Therefore, Fe2+ can be monitored by measuring the formation of Perl’s Prussian
blue at 700 nm [21]. The reducing capacity of a compound may serve as a significant indicator of its potential
antioxidant activity. Reducing power increases according to the increase in absorbance. More Fe3+ is reduced
to the ferrous form when more electrons are donated by antioxidant components [22] and this is reflected in
our results. In the present study for the determination of reducing power of different extracts as well as
standard shows, with respect to increase in concentration there is increase in absorbance. Ethyl acetate and
methanol extract of Butea monosperma bark and Sesbania cannabina leaves shows good antioxidant activity,
which are comparable to that of ascorbic acid (Figure-3 and figure-4).

CONCLUSION
Antioxidants are known to have an important role in neutralization the harmful effects of oxidative stress and
fight against various diseases like, cancer, cardiovascular and neurodegenerative [23] [24]. Many plant species
have been investigated in the search for novel antioxidants, but there is still a demand of more information
concerning their antioxidant potential [25].From the current study, we can conclude that ethyl acetate and
methanol extracts of Butea monosperma bark and Sesbania cannabina leaves shows good antioxidant activity,
which are comparable to that of ascorbic acid. Keeping in view its antioxidant property, these plants can also
be used alone or in combination in the form of different herbal formulations to protect the body from
deleterious effects of free radicals.
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