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ABSTRACT 

Bauhinia variegata (Family: Fabaceae) is well-known medicinal plant used from the ancient era 

to till date for their medicinal values. The powerful biological activities as exhibited by plant 

flavonoids posed the need of determining their contents in B. variegata stem bark. In view of its 

wide use and its chemical compositions, this study was aimed at examining and comparative 

analysis of the antioxidant and anticancer activities of the different extracts of stem bark. 

Antioxidant activity of extracts was expressed as percentage of DPPH, super oxide and nitric 

oxide free radicals inhibition and expressed asIC50 values (μg/mL). Methanolic extracts of B. 

variegata showed the highest amount of and flavonoid contents and reducing capacity whereas, 

chloroform and dichloromethane extracts of B. variegata showed pronounced cytotoxic effect 

against HCT-116, A549 and ethyl acetate extracts showed pronounced cytotoxic effect against 

Ovcer-5 human cancer cell lines. The order of antioxidant activity in B. variegata extracts 

displayed from higher to lower level as methanol, hydro-alcoholic, ethyl acetate, chloroform, 

dichloromethane and n-hexane extracts of stem bark of B. variegata. Commercial standards were 

taken as control showed highest antioxidant power in the present study. Chemical components of 

B. variegata have good antioxidant capacities and this species could be used as a potential source 

of new natural antioxidants. 
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INTRODUCTION 

Free radical or active oxygen scavengers, naturally occurring from plant sources have been 

identified as antioxidant compounds 
[1]

. Different forms of reactive oxygen species (ROS) are 

constantly generated for specific metabolic requirement and quenched by an efficient antioxidant 

network in the body. In degenerative diseases, generation of these ROS exceeds the levels of 

antioxidant mechanism leading to oxidative damage of tissues and biomolecules, eventually 

causing to disease conditions.
[2]

. Moreover, ROS such as superoxide anion, hydroxyl, 

peroxynitrite and nitric oxide radical and nonradical of oxygen such as hydrogen peroxide, 

hypochlorous acid and singlet oxygen plays a key role for the induction of oxidative stress. In 

human body, these free radicals are generated by the biochemical reactions and involved in the 

structural, molecular and functional damage to the neurons, proteins, lipids, nucleic acids and 

DNA. Current research into free radicals has confirmed that natural antioxidants which 

neutralize free radicals have central importance in the prevention of vascular diseases, some 

forms of cancer and oxidative stress responsible for DNA, protein and membrane damage 
[3, 4]

. 

Recently, synthetic antioxidants are more used as food additives for the treatment of various 

diseases, but their degradation products are carcinogenic 
[5, 6]

. A number of natural products, such 

as flavonoids, coumarins, curcuminoids or terpenes, isolated from plants have shown potent 

antioxidant activity and low toxicity
[7]

. There is a growing interest in the pharmacological 

evaluation of various plants used in Indian traditional medicine. For this, main focus of research 

is based on the identification and isolation of new antioxidants from natural sources
[8, 9]

 

Bauhinia variegata Linn. (Family: Fabaceae) commonly known as ‘Camel’s foot tree or Orchid 

tree’, is widely distributed in most tropical countries including Africa, Asia and South America. 

Moreover, the plant is being used as a medicine for jaundice, leprosy, smallpox, and skin 

complaints in Indian traditional system of medicine.
[10, 11]

. The plant also possessed diverse 

pharmacological activities such as anti-oxidant, hepatoprotective, hypoglycemic, 

antiproliferative, and many more.
[5, 6]

.The biological properties of different Bauhinia spp. 

phytopreparations and pure metabolites have been investigated in numerous experimental in vivo 

and in vitro models. The secondary metabolites produced by this genus, particularly the 

flavonoids, make the plants under this genus an important source of potential phytotherapeutic 

and medicinal agents. Almost all studies focused on in vitro cytotoxicity of alcoholic extract 

from B. variegata stem bark 
[12]

. Numerous studies were reported for successive extraction only 

for leaves of B. variegata 
[13]

. 
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In context to this, the present study was designed to evaluate the in vitro antioxidant activity, 

cytotoxic activities and concentration of flavonoids of six different extracts such as n-hexane, 

dichloromethane, chloroform, ethyl acetate; methanol and hydro alcoholic of B. variegata stem 

bark. 

MATERIALS AND METHOD 

Chemicals and reagents 

Trichloroacetic acid (TCA) and ferric chloride were purchased from Merck, India. 1, 1-diphenyl-

2-picrylhydrazyl (DPPH), nitro-blue tetrazolium (NBT), potassium ferricyanide, ascorbic acid, 

gallic acid (GA), and sodium nitrite were purchased from Sigma-Aldrich Co. (St. Louis, MO, 

USA). Folin-ciocalteu reagent was purchased from SD Fine Chemicals, Mumbai, India. 

Sulfanilamide was purchased from NR Chemicals Pvt Ltd, Mumbai, India. Sodium nitroprusside 

and riboflavin were obtained from HiMedia Laboratories Pvt Ltd, Mumbai, India. All solutions 

were freshly prepared in distilled water. Other reagents and solvents used were of analytical 

grade and obtained from local vendors. 

Sample collection and extraction 

Stem bark of B. variegata was collected from Botanical garden of Saurashtra University, Rajkot, 

Gujarat, India. The bark was washed and cut into small pieces and then air dried under shade. 

The plant was taxonomically identified and authenticated by Dr. Sunita Garg, National Institute 

of Science Communication and Information Resources (NISCAIR), New Delhi, India. A voucher 

specimen (SU/DPS/HERB/61) was retained in the depository of Department of Pharmaceutical 

Sciences, Saurashtra University, Rajkot, Gujarat, India for future reference. The stem bark of B. 

variegata was coarsely powdered and passed through sieve (#60). The obtained powder (100 g) 

was then sequentially extracted with different solvents by increasing in polarity order i.e. n-

Hexane (BNE), dichloromethane (BDE), chloroform (BCE), ethyl acetate (BEE), methanol 

(BME), hydro alcohol (BHE) for 48 hr at ≤ 40 °C using soxhlet apparatus 
[7]

. The powdered 

material was dried each time before extracting with next solvent in oven below 50 °C. After 

filtration, the resultant extracts were concentrated under reduced pressure at room temperature 

using rotary vacuum evaporator. The final obtained extracts were weighed with the solvent and 

calculate its percentage in terms of the air-dried weight of the plant material. Further, the 

concentrated extract was dried in desiccator and stored in vacuum sealed air tight containers in 

freezer until further use. 
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Estimation of total flavonoid content 

Total flavonoid content was estimated in all extracts of stem bark of B.variegata by the method 

described by Zhishen et al. 
[14]

, using quercetin (QE) as standard. All extracts were dissolved in 

DMSO to make the final concentration 1 mg/mL. Briefly, 0.5 mL of aliquot of different extracts 

were added to 75 µL of NaNO2 (5%) solution. After 5 min, 150 µL of aluminium chloride (10%) 

solution was added and allowed to stand for another 5 min. Then, 0.5 mL of 1M NaOH and 2.5 

mL of distilled water was added. The solutions were mixed and absorbance was measured at 510 

nm using distilled water as blank. All experiments were carried out in triplicate. Total flavonoid 

content was calculated as mg of QE equivalent per g of dry extract, using the liner equation 

based on the calibration curve:  

Y = 0.0011X + 0.0082, R
2 

= 0.9927 

Where, X is absorbance and Y is mg of QE equivalent per g of extract. 

Antioxidant assays 

Determination of DPPH radical-scavenging capacity 

DPPH free radical scavenging capacity was measured according to method described by 

Miliauskas, et al. 
[15]

. Briefly, 25 mg of DPPH was dissolved in 1liter of methanol. An aliquot of 

methanol containing different concentrations (0.1 mL) of all extracts such as BNE, BDE, BCE, 

BEE, BME and BHE (30 µg/mL, 75 µg/mL, 150 µg/mL, 300 µg/mL, 450 µg/mL and 600 

µg/mL) was added to 3.9 mL of DPPH solution. Absorbance was taken after 15 min. at 516 nm 

using UV-1700 Simadzu corporation, Japan. IC50 values for all extracts were then calculated and 

compared with that of ascorbic acid as a standard. Lower absorbance of the reaction mixture 

indicates higher free radical-scavenging activity.  

The percent DPPH scavenging activity was calculated using the following equation: 

                            
                

        
      

Where, A control is the absorbance of control and A sample is the absorbance of test sample after 15 

min incubation. 

Determination of nitric oxide (NO˙) radical scavenging activity 

The method described by Sreejayan and Rao, 
[16]

 was used for the determination of NO˙ 

scavenging activity of all different extracts. In concise, all different concentrations of extracts 

were taken in separate tubes and made the final volume up to 1000 µL with methanol. To each 

tube, 2.0 mL of sodium nitroprusside (10 mM) in phosphate buffer saline was added. The 

resulting solutions were incubated at room temperature for 150 min. The similar procedure was 
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repeated with methanol as blank which served as control. After the incubation, 5 mL of Griess 

reagent was added to each tube including control. The absorbance of chromophore formed was 

measured at 546 nm. Curcumin was used as standard in this assay. The amount of NO˙ inhibition 

is calculated by following equation:  

                            
     
  

      

Where, A0 is the absorbance before reaction and A1 absorbance after reaction had taken place 

with Griess reagent.  

Super oxide free radical scavenging activity  

The superoxide radical scavenging activity was measured as described by Robak and Gryglewski 

[17]
. Briefly, 100 µL riboflavin solution (20 µg), 200 µL EDTA solution (12 mM), 200 µL 

methanol and 100 µL NBT solution (0.1 mg) were mixed with different volumes of extracts in 

test tubes and the reaction mixture was diluted up to 3 mL with phosphate buffer (50 mM, pH 

7.4). The entire reaction assembly was enclosed in a box lined with aluminium foil. Identical 

tubes with reaction mixture were kept in the dark and served as blanks. The absorbance of 

solution was measured at 590 nm using phosphate buffer as blank after illumination for 5 min. 

The percentage inhibition of superoxide anion generation was calculated using the following 

formula: 

                            
     
  

      

Where, A0 is the absorbance of the control, and A1 is the absorbance of extracts/standard. IC50 

value and the percentage inhibition were calculated for all extracts and compared with ascorbic 

acid which was used as positive control in this assay.  

Reducing power (RP) assay 

RP assay of all different extracts was evaluated by the method described by Oyaizu 
[18]

. In brief, 

2.5 mL of 0.2 M phosphate buffer (pH 6.6) and 2.5 mL of potassium hexacynoferrate (1% w/v) 

were added to 1.0 mL of different concentrations of extracts. The resulting mixture is incubated 

at 50 °C for 20 min, followed by the addition of 2.5 mL of TCA (10% w/v). The mixture is then 

centrifuged at 3000 rpm for 10 min to collect the upper layer of the solution (2.5 mL), mixed 

with distilled water (2.5 mL) and 0.5 mL of ferric chloride (0.1%, w/v) solution. The absorbance 

is then measured at 700 nm against blank sample.  

In vitro cytotoxicity study 

Cell lines, growth conditions, and treatment 
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Cancer cell lines, namely, ovary (OVCAR-5), lungs (A-549) and colon (HCT-116) cell lines 

were procured from National Centre for Cell Sciences, Pune, India. Cell lines were grown and 

maintained in RPMI-1640 medium, pH 7.4 supplemented with 10% fetal bovine serum (FBS), 

100 units/mL penicillin, 100 µg/mL streptomycin, and 2 mM glutamine cells in CO2 incubator 

(Heraeus, GmbH Germany) at 37 °C in the presence of 95% humidity and 5% CO2. 

Sulforhodamine B (SRB) cytotoxicity assay 

The in vitro cytotoxicity of leaf extracts was determined using method described by Skehan et al. 

[19]
. Cell suspensions (100 µL, 10,000– 20 000cells/mL depending upon mass doubling time of 

cells) was grown in 96-well tissue culture plate and incubated for 24 h. Stock solutions of test 

extracts were prepared in DMSO and serially diluted with growth medium to obtain desired 

concentrations. 100 µL of test extract (100 µg/well) was then added to the wells, and cells were 

further incubated for another 48 h. The cell growth was arrested by layering 50 µL of 50% TCA 

and incubated at 4 °C for an hour followed by washing with distilled water and then air dried. 

SRB (100 µL, 0.4% in 1% acetic acid) dye was then added to each well, and plates were 

incubated at room temperature for 30 min. The unbound SRB dye was washed with 1% acetic 

acid and plates were allowed to air dry. Finally, tris-HCl buffer (100 µL, 0.01 M, pH 10.4) was 

added, and absorbance was read on ELISA reader at 540 nm. Suitable blanks and positive 

controls were also included. Each test was done in triplicate. The values reported here are mean 

± SD of three experiments. 

Statistical analysis 

Experimental results from the present study were expressed as means ± SD of three parallel 

measurements. Regression analysis was performed to calculate the dose response relation 

between all the extracts. Linear regression analysis was done to find out the correlation 

coefficient. Data were analyzed using one-way analysis of variance (ANOVA) and values p < 

0.05 were considered as significant. Correlation and regression analysis was carried out using 

Microsoft Excel and Graph Pad Prism (Version 5.0) software. 

RESULTS AND DISCUSSION 

Recovery percent and flavonoid content of B. variegata extracts 

Table 1 depicts the total flavonoid contents as well as % yield of the different solvent extracts of 

B. variegata. The % yield of extract obtained from 100 g of dry plant material was estimated for 

each extract (Table 1). The amount of extractable compounds, expressed as percentage by weight 

of dried powder. The lowest and highest % yield was found to be 0.13% of the chloroform 
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extract and 4.78% of the methanol extract, respectively. The concentration of total flavonoids in 

different extracts of B. variegata ranged from 4.57 – 62.56 mg of QE/g of extract. Methanolic, 

ethyl acetate and hydroalcoholic extracts contained the highest flavonoid concentration as 

compared to other extracts. 

Table 1: The yields extraction and total flavonoid contents in different extracts of stem 

bark of B. variegata 

B. variegata 

Extracts 
Yields (%) 

Total Flavanoids content
a
         

(mg QE/g)
b
 

BME 4.78  62.56 ± 0.643 

BHE 3.28  48.49 ± 0.719 

BEE 1.03  53.15 ± 0.547 

BCE 0.75  21.33 ± 0.362 

BDE 0.44  9.18 ± 0.401 

BNE 0.13  4.57 ± 0.333 
a
Each value represents the  mean ± SD of three experiments. 

b
mg of quercetin equivalent per g of dry stem bark extract.

 

Antioxidant activity of B. variegata extracts 

DPPH free radical-scavenging activity of B. variegata extracts 

Figure 1 represents free radical scavenging capacities of the different solvent extracts estimated 

by DPPH assay. This activity can be evaluated by the determination of the IC50 values which 

corresponds to the amount of extract required to scavenge 50% of DPPH radicals present in the 

reaction mixture. Higher IC50 values indicate low antioxidant activity. The present study revealed 

that methanolic fraction was the most potent radical scavenger followed by hydroalcoholic and 

ethyl acetate extracts whereas, chloroform, dichloromethane and n-hexane extracts did not 

showed any significant antioxidant activities (Table 2). 

Table 2: Evaluation of the IC50 value in DPPH free radical scavenging, Nitric oxide 

scavenging and super oxide free radical scavenging assay of B. variegata stem bark 

extracts.  

B. variegata 

Extracts/standards solution 

IC50 (DPPH)
a
 

µg/mL 

IC50 (Nitric Oxide)
a
  

µg/mL 

IC50 (Super Oxide)
a
 

µg/mL 

BNE >600 >600 >600 

BDE >600 >600 >600 

BCE 577.23 ± 4.7 454.45 ± 12.4 512.66 ± 4.8 

BEE 533.93 ± 2.8 342.85 ± 9.4 441.22 ± 6.0 

BME 258.30 ± 6.5 220.11 ± 7.6 234.63 ± 8.5 

BHE 463.72 ± 4.0 292.38 ± 9.7 413.39 ± 11.7 

Ascorbic acid 14.24 ± 1.5 - 18.62 ± 2.0 

Curcumin - 12.53 ± 3.5 - 
a
Each value represents the  mean ± SD  of three experiment. 
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Figure 1: The DPPH free radical-scavenging activity of B. variegata stem bark extracts at 

different concentrations (µg/mL). BNE: n-Hexane, BDE: Dichloromethane, BCE: 

Chloroform, BEE: Ethyl acetate, BME: Methanol, BHE: Hydroalcoholic extract. Each 

value represents the mean ± SD of three experiments. 

NO scavenging activity 

As illustrated in Figure 2, the NO scavenging activity of different solvent extracts was 

concentration dependent. Table 2 summarize the IC50 value of each extracts. Curcumin was used 

as a standard. 

 

Figure. 2: The nitric oxide scavenging activity of B. variegata stem bark extracts at 

different concentrations (µg/mL). BNE: n-Hexane, BDE: Dichloromethane, BCE: 

Chloroform, BEE: Ethyl acetate, BME: Methanol, BHE: Hydroalcoholic extract. Each 

value represents the mean ± SD of three experiments. 

Super oxide free radical scavenging activity 
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The resultant IC50 of super oxide radical scavenging activities of the different solvent extracts 

were summarized in table 2 and concentration dependant effect was described graphically in 

Figure 3. Ascorbic acid  was used as standard. 

 

Figure. 3: The super oxide free radical scavenging activity of B. variegata stem bark 

extracts at different concentrations (µg/mL). BNE: n-Hexane, BDE: Dichloromethane, 

BCE: Chloroform, BEE: Ethyl acetate, BME: Methanol, BHE: Hydroalcoholic extract. 

Each value represents the mean ± SD of three experiments. 

 

Fig. 4: The graphical representation of reducing power assay of B. variegata stem bark extracts 

at different concentrations (µg/mL). BNE: n-Hexane, BDE: Dichloromethane, BCE: Chloroform, 

BEE: Ethyl acetate, BME: Methanol, BHE: Hydroalcoholic extract. Each value represents the 

mean ± SD of three experiments. Ascorbic acid (AA) was used as a standard. 
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Reducing power assay 

The reducing power assay is often used to evaluate the ability of an antioxidant to donate an 

electron. The higher the absorbance of the reaction mixture, the higher would be the reducing 

power. Reducing power of different extracts increased with the concentration of the extract. As 

shown in Figure 4, the reducing power of different extracts was found to be in order of 

BME>BHE>BEE>BCE>BDE>BNE. The reducing power of standard ascorbic acid was found 

to be higher than all other extracts. 

 

Figure 5: Cytotoxic activity of B. variegata stem bark extracts against cancer cell lines 

using SRB assay. Percentage growth inhibition of HCT-116 (Colon), OVCAR-5 (Ovary), 

and A549 (Lung) cancer cell lines was assayed at 100 μg/mL concentration of extracts. 

BNE: n-Hexane, BDE: Dichloromethane, BCE: Chloroform, BEE: Ethyl acetate, BME: 

Methanol, BHE: Hydroalcoholic extract. ACD: Anticancer drugs [5-flurouracil (1 μM) 

against colon and ovary, Paclitaxel (1 μM) against lung cancer cell lines]. Data represent 

mean ± SD of three replicates (P < 0.05) 

In vitro cytotoxic activity 

Figure 5 represents the values of in vitro cytotoxic activity of different solvent extracts of B. 

variegata. Chloroform extract of the plant was found to be the most active and exhibiting % 

growth inhibition of about 48% and 57% against colon (HCT-116), and lung (A549) cell lines 

whereas, EA extract was found 42% against ovary (Ovcar-5), respectively. Performance index of 

DCM and Chloroform extracts against A549 cell lines were almost similar and showed about 

57% growth inhibition. The rest of the extracts showed lower anticancer activity (<45%). In 
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general, colon (HCT-116) and lung (A549) cell lines exhibited greater sensitivity to B. variegata 

extracts. Hydroalcoholic extract was least effective against most of the cancerous cells. 

The results of the present study demonstrated that stem bark extracts of B. variegata, particularly 

methanol, hydro alcoholic and ethyl acetate extracts, showed potent antioxidant activities against 

DPPH radicals. 

The generation of oxidative stress due to imbalance between reactive oxygen species (ROS) and 

antioxidant defence mechanisms leads to cellular and intracellular damage. Phytoconstituents 

present in plants such as phenolics and flavonoids play a pivotal role in neutralization of ROS 

and act as strong natural antioxidants and thus play an important role in maintenance of health. 

The total flavonoid contents in different solvent extracts of the stem bark of B. variegata were 

governed by the polarity of the solvent used for extraction. The solubility of flavonoids were 

higher in polar solvents as evident from the higher concentrations of these compounds in the 

extracts obtained using polar solvents 
[20, 21]

. Moreover, the methanolic extract showed higher 

contents of flavonoid compounds among all the six solvent extracts. The well-known, accurate, 

and frequently employed method for evaluating antioxidant activity and ability of a compound to 

scavenge free radicals is the DPPH analysis 
[22, 23]

. 

The reaction between the reactive nitrogen species (NOS) and oxygen leads to the formation of 

NO2, N2O, N3O4, NO3
-
and NO2

-
and thus causing detrimental effects on the structural and 

functional behaviour of many cellular components 
[24]

.Scavenging ROS and NOS could be of 

importance in management of oxidative stress. In the present study, the findings showed that the 

methanolic extract of stem bark exhibited more potent inhibition of the nitric oxide in vitro than 

hydroalcoholic and ethyl acetate extracts. Superoxide free radical produced by alkaline 

dimethylsulfoxide reacts with nitro blue tetrazolium (NBT) to produce blue coloured diformazan 

which can be measured at 560 nm 
[25]

. The intensity of blue colour produced is directly 

proportional to the concentration of superoxide free radical. Taking aforementioned principle as 

the base, we evaluated the superoxide scavenging potential of different B. variegata extracts. The 

findings of the study revealed that methanolic, hydroalcoholic and ethyl acetate extracts of stem 

bark of B. variegata showed superoxide scavenging generated by photo reduction of riboflavin, 

whereas in the chloroform, dichloromethane and n-hexane extract the scavenging activity were 

very less as compare to all other extracts. 

In reducing power assay, the test compounds reduce the Fe
3+

 into Fe
2+

 depending on their 

reducing power, thereby changing the solution into various shades from green to blue which 

reflects their antioxidants activity 
[26]

. Data of the reducing power assay of the tested extracts 
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suggested that it is likely to contribute significantly towards the observed antioxidant effect of 

the different extracts. n-Hexane, chloroform and dichloromethane extracts of stem bark showed 

less degree of Fe
3+

 reduction as compared to methanolic, hydroalcoholic and ethyl acetate 

extracts. Methanolic extracts exhibited more antioxidants and free radical scavenging in all the 

experimental models when compared with other solvent extracts. This can be directly correlated 

to the high flavonoid contents which play a major role in prevention of oxidation. 

Over the past two decades, the in-depth and remarkable progress has been made in understanding 

the molecular and cellular mechanisms of cancer and its therapeutic intervention. However, the 

development of safe and effective regimes for prevention and treatment of cancer remains slow, 

inefficient, and costly. In particular, the identification of chemotherapeutic and chemopreventive 

agents that can effectively inhibit cancer development without any toxic side effects plays a 

central role 
[27]

. Many plant-derived compounds such as vinblastine, vincristine, the 

camptothecin derivatives, topotecan and irinotecan, etoposide derived from epipodophyllotoxin, 

and paclitaxel have been an important source of several clinically useful anticancer agents 
[28]

. 

The present study clearly indicated that B. variegata extracts possess appreciable in vitro 

cytotoxic potential against a few selected human cancer cell lines in SRB assay. The differential 

behaviour of cell lines may be due to different molecular characteristics of these cells. 

Comparison with growth inhibition activities of standard anticancer drugs (paclitaxel and 5-

fluorouracil) against all cell lines also demonstrated significant anticancer potential in the test 

extracts. Our results of the present study revealed that the chloroform extract was the most potent 

fraction having considerable cytotoxic and anticancer potential against HCT-116 and A549 cell 

lines whereas, ethyl acetate extract against OVCAR-5 cell lines under investigation. In addition, 

dichloromethane extract also exhibited substantial cytotoxic activity against only few cancer cell 

lines. We suggest that the anticancer activity exhibited by the extracts of B. variegata could be 

attributed to the presence of flavonoids in these extracts. Furthermore, research studies reported 

that flavonoid compounds with proteins, enzymes, and other biological present within the cells 

serve as growth inhibitors 
[29, 30]

. Phenolic compounds act as a chemopreventive agent in cancer 

through their effects on inhibition of carcinogenesis, inhibiting DNA topoisomerase II and p53 

downregulation or by causing mitochondrial toxicity, which initiates mitochondrial apoptosis 
[31]

. 

It has been reported that B. variegata stem contains flavonoids which are more selective against 

different panel of cancer cell lines 
[32]

.  
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CONCLUSION 

In conclusion, the different extracts of stem bark of B. variegata possessed diverse degree of free 

radical scavenging activity. Among different extracts, methanol, hydroalcoholic and ethyl acetate 

extract of stem bark of B. variegata possessed potent antioxidant activities. To the best of our 

knowledge, this is the first report of such comparative activities for stem bark of B. variegata. 

Our results revealed that the methanolic extract showed significant free radical-scavenging 

capacities. Further, detailed work on isolation and characterization of specific chemical moieties 

from the B. variegata bark extracts and their biological testing can provide us with effective 

nontoxic antioxidants and antitumor agents in future. 
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