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Abstract 
Objective: The present study was aimed to evaluate the root extract and its fractions of 
Antigonon leptopus Hook. et Arn for its in vitro antioxidant activity. Antioxidants are 
compounds which retard or prevent the oxidation and in general prolong the life of the 
oxidizable matter.  
Methods: In this study the antioxidant activity was evaluated by various in vitro methods 
such as DPPH free radical scavenging activity,  hydroxyl radical scavenging activity, nitric 
oxide radical scavenging activity and superoxide anion scavenging activity using methanolic 
extract(MEAL) and its different fractions ( EA-MEAL = ethyl acetate fraction, BN-MEAL= 
butan-2-one fraction, BL-MEAL= butanol fraction ) of Antigonon leptopus root. Results: The 
obtained results showed that methanolic extract and its fractions had shown to possess 
significant and dose dependent antioxidant activity. Conclusion: From the results it was 
concluded that methanolic extract and its fractions exhibited remarkable protective effects 
against free radicals and oxidizing agent. 
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***** 
 
INTRODUCTION 
Antigonon leptopus Hook. et Arn (polygonaceae) is 
most commonly found in the upper Ganges plains 
and Himalayan regions. The vines of this plant 
regularly display a pleasing veil of green, followed by 
spray of pink flowers. Although A. leptopus appears 
to spring spontaneously from bare earth, they are in 
fact perennial plants with edible tubers similar to the 
size of small eggs. 
Traditionally in Thailand the fried flour-coated leaves 
and flowers of A. leptopus are served with noodles 

and flowers used in omelets. In Jamaica a hot tea 
prepared from the aerial portion of this plant, is used 
in the treatment of cough and throat constriction 
and considered as one of the important medicinal 
plants in their folklore medicine [1]. A tea prepared 
from the leaves can be used for diabetes [2]. The 
roots of this plant are useful in stomachache [3], pain 
and inflammatory conditions [4]. The important 
phytochemical constituents present in A. leptopus 
flowers are Quercetin, rhamnetin [3], two 
anthocyanins, pelargonin and malivin [4], ferulic 
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acid, β-sitosterol, β- sitosterol-glucoside and d-
mannitol [5]. Preliminary phytochemical screening 
reveals that, the presence of steroids, alkaloids, 
glycosides, flavonoids, tannins and phenolic 
compounds in methanolic root extract and its 
fractions [6][8]. 
Therapeutically vine of the plant was reported for 
antithrombin activity [6], leaf and flowers are 
reported to have antidiabetic activity [7], roots are 
reported to possess analgesic and anti-inflammatory 
[8], hepatoprotective [9], anti-helmintic [10], 
antimicrobial activities[11] and aerial parts are 
reported inhibit lipid peroxidation [5].  
Though there are many pharmacological activities 
were reported, there is no report on antioxidant 
activity. Therefore, the present study was aimed to 
evaluate its antioxidant activity. Antioxidants 
neutralize the actions of free radicals, prevents its 
formation and helps in reducing various disorders 
such as diabetes, cancer, aging, cardiovascular 
diseases, cataracts, brain dysfunction etc. 
 
MATERIALS AND METHODS 
Collection of Plant Material  
The roots of A. leptopus were collected from 
Visakhapatnam, Andhra Pradesh. The plant material 
was authenticated by Prof V. S. Raju, Dept of Botany, 
Kakatiya University, Warangal. The voucher 
specimen has been retained in the Dept of 
Pharmacognosy and Phytochemistry, University 
College of Pharmaceutical Sciences, Warangal. 
Preparation of Extract  
The roots of A. leptopus were made into small pieces, 
shade dried and made into coarse powder and 
extracted with methanol by maceration process at 
room temperature. After exhaustive extraction, the 
methanolic extract was concentrated under reduced 
pressure at 50-55◦C and stored in a vacuum 
desiccator. The dried extract was fractionated with 
ethyl acetate, butanone and butanol.  
Chemicals 
2,2-diphenyl-1-picrylhydrazyl (DPPH), Butylated 
hydroxyl anisole (BHA), Sodium nitroprusside, 
Sulphanilic acid, Nitro blue tetrazolium were 
procured from Hi-Media Lab Ltd, Mumbai, India. 
Ascorbic acid was obtained from S D Fine-Chem 
Limited, Biosar, India.  
In-vitro Antioxidant activity  
DPPH Free radical scavenging assay 
1 ml of 0.1 mM solution of DPPH in methanol was 
added to 2.5ml of the test extract in methanol (10 -
100 µg/ml). The reaction mixture was then allowed 
to stand at room temperature in a dark chamber for 
30min. After 30min, absorbance was measured at 

517nm using UV-Visible spectrophotometer. 
Ascorbic acid was used as a standard in the range of 
1-10 µmol/L. [12][13]. The scavenging activity of 
DPPH radical (%) was calculated from the following 
equation:  
 
% Inhibition = [(A0 – A1)/A0] × 100 
 
A0 - absorbance of control 
A1 - absorbance of test sample  
 
Lower absorbance of the reaction mixture indicates 
higher free radical scavenging activity [14][15]. 
Hydroxyl radical-scavenging activity  
100μl each of 2-deoxy-2-ribose (2.8 mM), phosphate 
buffer (20 mM, pH 7.4), FeCl3 (100 μM), EDTA (100 
μM), H2O2 (1.0 mM) and ascorbic acid (100 μM) were 
mixed with 400 μl of various concentrations (100–
1000 μg/ml) of the test sample and incubated for 1 
hour at 37°C [16][17]. To 0.5 ml of the reaction 
mixture 1 ml of 2.8%TCA and 1 ml of 1%aqueous TBA 
were added and the mixture was incubated at 90°C 
for 15 min to develop the color. After cooling, the 
absorbance was measured at 532nm against an 
appropriate blank solution. Mannitol, a classical 
hydroxyl radical scavenger, was used as a positive 
control [18]. 
% Inhibition = [(A0 – A1)/A0] × 100 
A0 - absorbance of control 
A1 - absorbance of test sample 
Nitric oxide radical scavenging activity 
1.0ml each of 10mM sodium nitro prusside, 
phosphate buffered saline (pH 7.4) and various 
concentrations (100-1000 μg/ml) of the test extracts 
were mixed. The mixture was incubated for 150 min 
at 25°C. To 0.5 ml of the incubated solution, 1 ml of 
sulfanilamide (0.33% in 20% glacial acetic acid) was 
added and allowed to stand for 5 min [19][20]. Then 
1ml of napthyl ethylenediamine dihydrochloride 
(NED) (0.1% w/v) was added and the mixture was 
incubated for 30min at 25°C. The pink chromophore 
generated was measured spectrophotometrically at 
540 nm against a blank sample. Ascorbic acid was 
used as standard [21][22]. 
% Inhibition = [(A0 – A1)/A0] × 100 
A0 - absorbance of control 
A1 - absorbance of test sample 
Superoxide anion radical scavenging activity 
Reagents 
Phosphate buffer (PB), (0.1M, pH 7.4)] with 156mM 
nicotinamide adenine dinucleotide (NADH), 630mM 
nitro blue tetrazolium chloride (NBT), phenazine 
methosulphate (PMS). 
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Procedure 
1.0 ml each of NBT solution (156 μM in 0.1 M PB, pH 
7.4), NADH solution (468 μM in 0.1 M PBS, pH 7.4) 
and test extract (dissolved in 0.1M PB, pH 7.4) of 
different concentrations (100-1,000μg/mL) were 
mixed. Then 1 mL of PMS solution (60 μM PMS in 
0.1M PB, pH 7.4) was added and incubated at 25ºC 
for 5 min [23]. The absorbance of all the mixtures was 
measured against a blank (0.1M PB, pH 7.4) at 560 
nm. Rutin was used as a positive control in the assay. 
The scavenging activity of superoxide radical was 
calculated by using the following formula [24] 
% Inhibition = [(A0 – A1)/A0] × 100 
A0 - absorbance of control 
A1 - absorbance of test sample  
 
RESULTS AND DISCUSSION 
The antioxidant property of methanolic extract and 
its fractions of Antigonon leptopus have been 
evaluated by measuring DPPH, Hydroxyl, Nitric oxide, 
superoxide radicals scavenging activities. 
The reductive capability of the DPPH radical induced 
by antioxidants is determined by the decrease in the 
absorbance at 517nm. The decrease in the 
absorbance of DPPH radical caused by antioxidants, 
due to the reaction between antioxidant molecules 
and radical, progresses which results in the 
scavenging of the radical by hydrogen donation. 
It was observed that all the extracts (methanolic 
extract and its fractions) tested have significant 
scavenging activity and it was comparable with the 
standard ascorbic acid (IC50 value 4.7 µg/ml in fig1). 
Fig2 shows antioxidant activity with IC50 values of 
MEAL and its fractions. Among the three fractions, 
ethyl acetate fraction showed best antioxidant 
property with IC50 value 162 µg/ml. 
Hydroxyl radical scavenging activity was measured by 
studying the competition between deoxy ribose and 

test compounds for hydroxyl generated by Fe3+ 
ascorbate- EDTA- H2O2 system (Fenton reaction). 
MEAL and its fractions exhibited their capability by 
reducing DNA damage at all concentrations which 
was shown in fig4. Hydroxyl radical scavenging 
activity of the extracts expressed as percentage of 
inhibition increased proportionally with the 
concentration of the extracts, it was comparable 
with the standard catechin (IC50 value 4.5 µg/ml in 
fig3). The maximum hydroxyl scavenging activity was 
observed at 100 µg/ml. Among the three fractions 
and methanolic extract, ethyl acetate fraction 
showed good hydroxyl scavenging activity. IC50 value 
was found to be 69µg/ml. 
Nitric oxide is an important chemical mediator 
generated by various cells in the body and plays 
important role in the pathogenesis of pain, 
inflammation. MEAL and its fractions compete with 
oxygen to react with nitric oxide and thus inhibit the 
generation of anions. The percentage inhibition of 
nitric oxide generation by MEAL and its fractions 
exhibited a dose dependent inhibition of nitric oxide 
and it was comparable with reference compound 
ascorbic acid (IC50 value 2 µg/ml in fig5). The results 
were shown in fig6. Among the three fractions ethyl 
acetate fraction showed best nitric oxide radical 
scavenging activity. IC50 value was found to be 
37.1µg/ml. 
Superoxide anion radical scavenging effect of MEAL 
and its fractions were shown in fig8. Decreased 
absorbance of the reaction mixture indicates an 
increased superoxide anion scavenging activity and it 
was well comparable with the reference compound 
sodium metabisulphite (IC50 value 8 µg/ml in fig7). 
Among the three fractions butanol fraction showed 
good superoxide anion radical scavenging activity. 
IC50 value was found to be 70µg/ml. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Effect of free radical scavenging activity of Ascorbic acid by DPPH method 
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Figure 2: Effect of free radical scavenging activity of MEAL and its fractions by DPPH method 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Evaluation of Catechin on Hydroxyl radical scavenging method 
 

 

 
Figure 4: In vitro evaluation of MEAL and its fractions by Hydroxyl radical scavenging method 
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Figure5: Free radical scavenging activity of Ascorbic acid in Nitric Oxide scavenging method 
 
 

 
  
 
Figure6: In vitro evaluation of MEAL and its fractions by Nitric Oxide radical scavenging method 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7:  Free radical scavenging activity of Sodium metabisulphite in Superoxide anion radical scavenging 
method 
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Figure 8:  In vitro evaluation of MEAL and its fractions on Superoxide anion radical scavenging method 
 
CONCLUSION 
In this study, methanolic extract and its fractions of 
Antigonon leptopus were evaluated for the 
antioxidant activity by DPPH radical scavenging 
activity, hydroxyl radical scavenging activity, nitric 
oxide radical scavenging activity and superoxide 
anion scavenging activity.  
Free radicals are involved in many disorders like 
cancer, diabetes, AIDS, neuro degenerative diseases 
etc. Antioxidants due to their scavenging activity are 
useful for the management of different diseases. 
The methanolic extract and its fractions showed 
significant free radical scavenging activity and it was 
comparable with the standard drug. In the present 
study, among the methanolic extract and its fractions 
ethyl acetate fraction was showed higher percentage 
inhibition at 600µg/ml. Results of this study suggest 
that the plant extract contain phytochemical 
constituents (phenolic compounds, flavonoids, 
glycosides) that are capable of donating hydrogen to 
a free radical to scavenge the potential damage. 
Hydroxyl radical is one of the potent reactive oxygen 
species in the biological system. It reacts with poly 
unsaturated fatty acid moieties of cell membrane, 
phospholipids and causes damage to cell. Hydroxyl 
radical scavenging capacity of an extract is directly 
proportional to its antioxidant activity which is 
depicted by the low density of red color. Methanolic 
extract and all fractions of Antigonon leptopus when 
added to the reaction mixture actively scavenged the 
hydroxyl radicals and prevented the degeneration of 
2-deoxy ribose. Among the tested extracts, ethyl 
acetate fraction showed highest scavenging activity 
with IC50 value 69µg/ml. 
MEAL and its fractions compete with oxygen to react 
with nitric oxide and thus inhibit the generation of 
anions. Among the three fractions, ethyl acetate 

fraction showed higher percentage inhibition with 
IC50 value 37.1µg/ml. 
Superoxide radical is considered a major biological 
source of reactive oxygen species. The results of 
study reveal that methanolic extract and its fractions 
of Antigonon leptopus had effective capacity of 
scavenging for superoxide radical. Among three 
fractions, butanol fraction showed higher 
percentage inhibition with IC50 value 70µg/ml. 
To conclude, the overall results of the study indicated 
that the methanolic extract and its fractions of 
Antigonon leptopus root showed significant 
antioxidant activity due to the presence of 
phytoconstituents like phenolic compounds, 
flavonoids, glycosides etc., and it was dose 
dependent. 
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