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Abstract- In this present study our aim was to evaluate In vitro
antioxidant and free radical scavenging potential of methanolic
extracts of Bauhinia variegata Linn. Different parts of Bauhinia
variegata like leaves, bark and flowers have free radical
scavenging activity by hydroxyl radical scavenging method. All
extracts have different level of antioxidant activity. Methanol
extracts was found to be good solvent for extraction and having
good antioxidant activity. IC50 value of Bauhinia variegata leaf,
stem bark and floral buds are 17.9, 19.5 and 17.2 ug/ml. The
Reducing power of extracts was carried out with ascorbic acid as
a standard reducing agent. All the analysis was made with the use
of UV-Visible Spectrophotometer (UV -1601 SHIMADZU). In
this plant (Bauhinia variegata) leaf, stem bark, floral buds
extracts there was a remarkable concentration dependent free
radical scavenging and reducing power was exhibited. These
findings demonstrated that Bauhinia variegata possess free
radical and hydroxyl radical scavenging activity as well as
antioxidant activity in vitro. In conclusion the present study
indicates that Bauhinia variegata may be a potential source of
natural antioxidant.
Index Terms- Antioxidant activity, Hydroxyl radical, ascorbic
acid, Bauhinia variegata, TBARS

I. INTRODUCTION

B

auhinia variegata is a medium sized deciduous tree found
on the rocky hills of Circars, Deccan, and Carnatic regions
of South India (Farnsworth, et. al., 1985). An infusion from its
bark is used as an astringent, tonic and useful in scrofula, skin
diseases, and ulcers. The decoction of the roots is used in
dyspepsia and as an antidote to snake poison (Gupta, et. al.,
1979). Previous phytochemical studies on the stems (Gupta, et.
al., 1980; Gupta and Chauhan, 1984; Gordon and David, 2001)
flowers (Hirano, 1989; Jose, et. al., 2007) and seeds (Ontbriand,
2000b) of this species have led to the isolation of several
flavonoids. There are various types of the fatty acid compound
found in Bauhinia variegata such as linolinic acid, oleic, steric,
palmitic and myristic acid (Preston, et. al., 1987) A new lectin
from seeds of the Bauhinia variegata was purified and
biochemically characterized (Rajkapoor, et. al., 2006). The Antiinflammatory and antibacterial activity of all the extracts of
Bauhinia variegata was reported (Rajkapoor, et. al., 2004; 2003).
There are few reports on the antitumour activity of Bauhinia
variegata ethanolic extract against Dalton’s ascetic lymphoma
(DAL) in Swiss albino mice (Rajkapoor, et. al., 2003). The
increasing awareness among consumers about the relation

between diet and health is a sign for food producers to pay more
attention to the possibilities of health protecting properties in
new product development. Product characteristics such as
sensory properties (taste, color and texture), microbiological
safety, nutritive value, and keep ability have always been
regarded as the only important quality attributes in food product
development. Nowadays interest is growing for compounds that
have been considered as nonnutritive, but which may play a
physiological role in the human body. These compounds might
be important in maintaining human health and are referred to as
“bioactive compounds”. Examples are flavonoids, glucosinolates,
carotenoids, organosulfides, sterols, and peptides (Steinmetz and
Potter, 1996). Since ancient times, many official herbs have
provoked interest as sources of natural products. They have been
screened for their potential uses as alternative remedies for the
treatment of many infections and preservation of foods from the
toxic effects of oxidants. A distinction must be made between
water-soluble and fat-soluble antioxidants (Hirasa and Takemasa,
1998). Examples of water-soluble antioxidants are ascorbic acid
(vitamin C) and B vitamins (e.g., thiamin and riboflavin), while
tocopherols (such as vitamin E) and carotenoids (e.g., betacarotene and Lycopene) are fat-soluble antioxidants.
Antioxidants in the polyphenol and flavonoids groups vary in
their hydrophilic-lipophilic properties (Steinmetz and Potter,
1996).
The preservative effect of many plant species and herbs
suggests the presence of antioxidative and antimicrobial
constituents (Hirasa and Takemasa, 1998). A number of phenolic
compounds with strong antioxidant activity have been identified
in these plant extracts (Nakatani, 1997). The antioxidative effect
is mainly due to phenolic components, such as flavonoids (Pietta,
1998), phenolic acids, and phenolic diterpenes (Shahidi, et. al.,
1992), which can play an important role in absorbing and
neutralizing free radicals, quenching singlet and triplet oxygen,
or decomposing peroxides (Osawa, 1994). Many of these
phytochemicals possess significant antioxidant capacity that may
be associated with lower incidence and lower mortality rates of
cancer in several human populations (Velioglu, et. al., 1998).
The purpose of this study was to evaluate Bauhinia variegata
(kachnar) Linn as new potential sources of natural antioxidants.
The antioxidant activities were determined by in vitro assays:
inhibition of hydroxyl radicals by TBRAS system.

II. MATERIALS AND METHODS
Plant material – Aerial parts of Bauhinia variegata (Kachnar)
like leaves, stem bark and floral bud were collected in the early

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 2, Issue 2, February 2012
ISSN 2250-3153

stages of vegetation from the Bhopal, and District Mandla (M.P.)
,India during the October month of 2006. The identification of
the plant Bauhinia verigata L. (Kachnar) (family: Leguminose)
was done by botanist Dr. S.S. Khan (Voucher Specimen No:
SP/101/LGOB/2006), Department of Botany, Safia Science
College, Bhopal, Madhya Pradesh (India).
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532 nm Control Abs
Antioxidant capacity of test compounds was expressed as IC50,
the concentration necessary for 50% inhibition concentration of
TBARS.
III. RESULT AND DISCUSSION

Reagent and authentic samples – The reagents used were of
highest purity (>99.95%) and were purchased from Sigma
Chemical Co. (Germany). Sample absorbances were read using a
Lambda 532 nm, UV - 1601 Spectrometer Schimadzu (Japan).
Preparation of B. variegata extract - Dried powdered plant
material such as leaves, stem bark and floral buds (10 g) were
extracted by continuous mixing in 100 ml 50% methanol, and
stem bark in 95% methanol, 24 h at room temperature. After
filtration, methanol was evaporated until only water remained
through evaporation on water bath at 60-70 0c temperature. The
dired powder were kept in air tied box.
Deoxyribose assay to assess OH -radical scavenging activity
The OH- radical scavenging activity of Bauhinia variegata
leaves, stem bark, floral buds extract (10–100 ug/ml) were
determined according to the deoxyribose method of Halliwell, et.
al., (1987) in the presence of 100 lM EDTA. FeCl3, H2O and
ascorbic acid were prepared in degassed H2O prior to use. The
reaction tube contained (final concentrations) 3.6 mM
deoxyribose, 100 lM EDTA, 1 mM H2O2, 100 lM L- ascorbic
acid, 100 lM FeCl3, H2O in 25 mM phosphate buffer, pH 7.4 in
1.0 ml total volume. Follow in incubation at 38º C, 1 hrs, 1.0
ml 1.0% TBA in 0.05 M NaOH and 1.0 ml 10% TCA were
added to the reaction mixture which was then
heated in a
boiling water bath for 15 min. Once samples were cooled, the
absorbances were read at 532 nm. The IC50 value of the crude
extract was compared with that of ascorbic acid, which was used
as the standard. Lower absorbance of the reaction mixture
indicates higher free radical scavenging activity. The percent
inhibition of hydroxyl radical was calculated as follows:
%Inhibition =
Abs: 532 nm Control Abs. - 532 nm sample Abs. × 100

The effect of Bauhinia variegata extracts on inhibition of
hydroxyl radical production was assessed by the iron (II)–
dependent deoxyribose damage assay. The Fenton reaction
generates hydroxyl radicals (OH-) that degrade deoxyribose
using Fe++ salts as an important catalytic component (11).
Oxygen radicals may attack the sugar, which leads to sugar
fragmentation. Addition of transition metal ions such as iron at
low concentrations to deoxyribose causes degradation of the
sugar into malondialdehyde and other related compounds which
form a chromogen with thiobarbituric acid (TBA). Antioxidant
activity of the extracts was compared with the standard drug
ascorbic acid (Table 1) .The results of the effects of the examined
Bauhinia variegata leaf, stem bark and floral buds, extracts as
well as control solutions on OH- radical production. They show
that all extracts of Bauhinia variegata and control solutions
inhibited the production of OH- radicals. The % of free racial
scavenging activity of methanolic extract of Bauhinia variegata
leaf, stem bark and floral bud presented in Table 1. have
reducing power, the free radial OH- scavenging activity of the
extract increases with increasing the concentration.
The IC50 value of Bauhinia variegata leaf, stem bark and
floral buds were shown the highest inhibitory activity with IC50
of 17.9, 19.5 and 17.2 ug/ml, respectively. When compared to the
reference substances, the all aerial parts of Bauhinia variegata
extracts were found to be less efficient in radical scavenging. The
scavenging effects of the examined extracts could be due to the
flavonoids, but could also be a result of the activity of other
secondary bimolecular present in the extracts. This indicates that
the concentration of flavonoids is not the only factor related to
the antioxidant activity. The possible synergism of flavonoids
with other components present in the extracts may be responsible
for this observation. Plant extract exhibited antioxidative
potential and increased concentration of plant extract has shown
increased antioxidative potential.

Table 1: Antioxidant activity of methanolic extracts of B. variegata
% of inhibition (TBARS)
Concentration
(µg/ml)

Ascorbic acid

B. variegata
extract

10

25.89 ± 2.36

20.86 ± 1.94

19.42 ± 2.31

21.58 ± 1.92

20

60.43 ± 2.59

55.39 ± 1.73

51.43 ± 1.46

56.83 ± 1.93

30

70.50 ± 3.20

62.58 ± 2.53

60.07 ± 2..58

65.46 ± 1.87

leaf

B. variegata
bark extract

stem

B. variegata floral
buds extract
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40

76.97 ± 4.03

70.86 ± 2.19

65.10 ± 2.80

70.50 ± 3.10

50

79.13 ± 2.85

72.66 ± 1.84

68.34 ± 2.79

72.66 ± 2.34

60

82.01 ± 2.31

74.82 ± 1.80

72.30 ± 2.10

74.46 ± 1.97

70

84.17 ± 3.44

77.33 ± 2.30

75.53 ± 2.34

78.41 ± 2.04

80

86.33 ± 2.90

79.13 ± 2.34

78.05 ± 2.81

80.21 ± 2.07

90

89.92 ± 4.16

82.37 ± 1.67

80.21 ± 1.81

83.45 ± 1.78

100

91.36 ± 2.87

85.61 ± 2.68

82.37 ± 2.98

86.33 ± 1.92

Control OD at 532 nm – 0. 280

IC50 values:
S. No.

Group

IC50 Values

1.

Ascorbic acid

16 µg/ml

2.

B. variegata leaf extract

17.9 µg/ml

3.

B. variegata leaf extract

19.5 µg/ml

4.

B. variegata floral buds extract

17.2 µg/ml

a absorbance at 532 nm, b Scavenging effect (%) = [(Abs. Blank − Abs. sample)/ Abs. Blank] × 100

Group 1: Calibration curve for the total TBARS content of the B. variegate Leaf, stem bark and floral buds extracts.
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Ascorbic acid
B. verigata bark extract

4

B. verigata leaf extract
B. verigata floral buds extract
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IV. DISCUSSIONS
In these experiments antioxidant activity was determined by
measuring the inhibition of TBARS by a range of ten different
concentrations of a certain antioxidant. For each concentration
the percent inhibition was measured after 60 min of incubation.
The concentrations were chosen in such a way that the lowest
concentration provided minimum inhibition of TBARS and the
highest concentration gave maximum inhibition of TBARS. The
reproducibility of this method is good, the variation in IC50
values that are obtained when standard antioxidant compounds
are applied is 10-100ug/ml. Methanolic extracts of Bauhinia
variegata species possess significant free radical scavenging,
hydroxyl radical scavenging and antioxidant activity in vitro,
which offer the possibility of using these extracts as natural
antioxidants. In conclusion the results of this study demonstrated
that using in vitro model Bauhinia variegata was found to have
antioxidant activity. This activity was found due to presence of
polar phenolic compounds flavonoid, tannin etc. Overall
Bauhinia variegata can be considered as a model herbal drug for
experimental studies including free radical induced disorders like
cancer, diabetes, atherosclerosis etc. Further studies are required
to establish its in vivo antioxidant activity using different animal
models.

[2]
[3]
[4]

[5]
[6]

[7]

[8]
[9]

[10]

[11]

ACKNOWLEDGMENT

[12]

The authors are thankful to J.N.C.H. & R. C. Bhopal (M.P.)
India, for providing practical facility and technical support to
carry out the above work.

[13]

REFERENCES
[1]

Farnsworth, N.R., O. Akerele, A.S. Bingel, D.D. Soejarto, and Z. Guo.
Medicinal plants in therapy. Bul. World Health Org. 1985, 63, 965-981.

[14]

70

80

90

100

Gordon M.C., David J.N., Natural Product Drug Discovery in the next
millennium, Pharm Blol. 2001, 39, 8-17.
Gupta, A.K., Chauhan, J.S., Constituents from the stem of Bauhinia
variegata. National Academy of Science Letters. 1984, 7, 15–16.
Gupta, A.K., Vidyapati, T.J., Chauhan, J.S., 5,7-Dihydroxyflavanone-40-O_l- rhamnopyranosyl-_-d-glucopyranoside from Bauhinia variegata. Indian
Journal of Chemistry.1979, 18 (B), 85–86.
Gupta, A.K., Vidyapati, T.J., Chauhan, J.S., Chemical examination of the
stem of Bauhinia variegata. Planta Medica. 1980, 38,174–176.
Halliwell B., Gutteridge JMC, & Aruoma OI. The deoxyribose method: A
simple ‘‘test-tube’’ assay for determination of rate constants for reactions of
hydroxyl radicals. Analytical Biochemistry, 1987,165, 215–219.
Hirano, T., Oka, K., Akiba, M., Antiproliferative effect of synthetic and
naturally occurring flavonoids on tumour cells of human carcinoma cells
lines. Research Communication in Chemistry, Pathology and
Pharmacology: 1989, 64, 69–78.
Hirasa K and Takemasa M, Spice Science and Technology, Marcel Dekker,
New York. 1998, 2, 87-89.
Jose A. Silva, Daniela C., S. Damico, Paulo A. Baldasso, Marcelo A.
Mattiolo, Flavia V. WinckLeonardo F. Fraceto,Jose C. Novello and Sergio
Marangoni, Isolation and Biochemical characterization of a galactoside
Binding lecting from Bauhinia Variegate candida (BvcL) seeds The Protein
Journal, , 2007, 26 (3), 193-201.
Nakatani N, Antioxidants from Spices and Herbs, in Natural Antioxidants:
Chemistry,Health Effects, and Applications (Ed. F. Shahidi), AOCS Press,
Champaign, 1997, 64–75.
Ontbriand, M. J. Senior and health-professionals’ mismatched perceptions
and communication about prescription and non-prescription medication.
Canadian Journal on Aging, 2000b, 19, 35–56.
Osawa T, Novel Natural Antioxidants for Utilization in Food and Biological
Systems,in Postharvest Biochemistry of Plant Food-materials in the Tropics
(Eds. I. Uritani, Garcia VV and Mendoza EM), Japan Scientific Societies
Press, Tokyo, 1994, 241–251.
Pietta PG, Flavonoids in Medicinal Plants, in Flavonoids in Health and
Diseases (Eds. C. A. Rice--Evans and L. Packer), Marcel Dekker, New
York, 1998, 61–110.
Preston R.J., Dean B.J., Galloway A.F., Mcfee, Sheldy, Mammalian in vivo
cytogenetic assay- analysis of chromosomal aberration in bone marrow cells
Mutat. Res, 1987, 189, 157 - 165.

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 2, Issue 2, February 2012
ISSN 2250-3153
[15] Rajkapoor B., Jayakar B. and Murgesh N., Antitumor activity of Bauhinia
variegate on Dalton’s ascetic lymphoma. Journal of Ethnopharmacology,
2003, 89,107-109.
[16] Rajkapoor B., Jayakar B. and Murgesh N., Sub chronic toxicity of plant
extract Bauhinia varigata on rats. Journal of Ecotoxicology and
Environmental Monitoring, 2004, 14(1), 71-74.
[17] Rajkapoor B., Jayakar B., Murgeshand N.D., Akthisekaran.
Chemoprevention and cytotoxic effect of Bauhinia variegata against
Nnitrosodiethylamine induced liver tumors and human cancer cell lines.
Journal of Ethnopharmacology, 2006, 104,407-409.
[18] Shahidi F, Janitha PK and Wanasundara PD, Phenolic antioxidants, Crit.
Rev. Food Sci. Nutr. 1992, 31, 67–103.
[19] Steinmetz K A., Potter JD. Vegetables, fruit, and cancer prevention: a
review. J. Am. Diet. Assoc. 1996, 96 (10): 1027-39.
[20] Velioglu Y.S., Mazza G., Gao L and Oomah BD, Antioxidant activity and
total phenolics in selected fruits, vegetables and grain products, J. Agric.
Food Chem. 1998, 46, 4113–4117.

5

First Author – SONAM PANDEY, Priyamvada Birla Cancer
Research Institute, Satna, M.P., India
Second Author – R. C. AGRAWAL, Research Department,
Jawahar lal Nehru Cancer Hospital and Research Centre, Idgah
Hills, Bhopal, M.P., India
Third Author – S. MAHESHWARI, Department of Surgery,
Priyamvada Birla Cancer Research Institute, Satna PIN 485005,
M.P., India
Correspondence Author – Sonam Pandey, Priyamvada Birla
Cancer Research Institute, Satna, M.P. Email:
sonam_research@ymail.com, Phone No. +91 9424385285, Fax
No. +91 7672 400200

www.ijsrp.org

