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Abstract 

Background: Antioxidants are the substances which act as radical 
scavengers and help in conversion of reactive oxygen species, thus 
preventing the cellular damage. In recent times the synthetic antioxidants 
are substituted by natural antioxidant, which are primarily derived from 
plant sources. It has been proven that these antioxidant properties of the 
medicinal plants are mainly due to its phytochemical constituents. Gymnema 
sylvestre is one such traditional ayurvedic herb used primarily for the 
treatment of diabetes and other ailments such as arthritis, anemia, diuretics, 
etc. Aim: The aim of this study is to analyse the antioxidant potential of 
ethanolic extract of Gymnema sylvestre in comparison with the ascorbic acid. 
Materials & Methods: The ethanolic extract of Gymnema sylvestre was 
prepared and the antioxidant potential of the extract at different 
concentrations (25,50,100,200 µg/ml) was tested using DPPH assay and 
ABTS radical scavenging activity and reducing power assays are designated 
by their IC50 (concentration required to attain 50% radical-scavenging effect) 
and compared with that of the standards (Ascorbic acid). Results: It is shown 
that there is concentration dependent antioxidant activity of ethanolic extract 
of Gymnema sylvestre with IC50 of Gymnema sylvestre found to be 74.8 
µg/ml and 83.8 µg/ml by ABTS and DPPH assay respectively. Conclusion: 
Within the limitations of this study it can be concluded that ethanolic extract 
of Gymnema sylvestre has considerable dose dependent antioxidant property 
when compared with ascorbic acid. However, further preclinical and ex vivo 
studies have to be carried to prove its use in clinical trials. 
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Introduction 

Antioxidants are the fundamental elements in the human 

biological system that help to maintain the balance between the 

oxidation and antioxidation and also help to scavenge the free 

radicals like reactive oxygen species, which damages the DNA 

and lead to the oxidation of lipids and proteins in cells. 
[1]

 

The exogenous sources of antioxidants are mainly from 

medicinal plants such as fruits, leaves, stems, barks, roots, etc. 
[2,3] 

Gymnema sylvestre is a perennial woody vine native to tropical 

Asia, China, Africa and Australia. 
[4,5]

 

 

It has been traditionally used in ayurvedic medicine for 

treating various illnesses such as diabetes, 
[6]

 arthritis, 

diuretics, anemia, hypercholesterolemia etc. 
[7,8]

 It also shows 

antibacterial, anti-inflammatory and anti- carcinogenic 

properties. 
[9]

 

With the increasing trend of replacingthe synthetic 

antioxidants, mainly for the safety concern with the available 

natural antioxidants has paved its way for this study. 

 
The aim of this study was to analyze the antioxidant 

potential of ethanolic extract of Gymnema sylvestre. 

 

Materials and Methods 
 

Extract preparation 

 
For preparing extract, 500 gm. of the powdered Gymnema 

sylvestre sample soaked with 70% ethanol (in ratio 

ethanol:plant (6:1)) for 72 hrs and filtered using Whatman No. 1 

paper. 
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The filtrate was placed into the thimble of the Soxhlet 

extraction apparatus chamber. The sample was extracted for 12 

hours at 4 cycles per hour. 

 
After extraction, the solvent was removed by the means of a 

vacuum evaporator, yielding the extracted compound. The 

crude extracts were weighed and stored at 0°C-4°C before 

analysis. 

 
Chemicals and reagents 

1,1-Diphenyl-2-Picrylhydrazyl (DPPH), ascorbic acid, ABTS, 

potassium persulphate and all other chemicals including 

solvents were of analytical grade procured from SD fine 

chemicals. 
[10]

 

 

The antioxidant potential of the extract was determined by 

DPPH and ABTS radical scavenging activity and reducing 

power assays are designated by their IC50 (concentration 

required to attain 50% radical-scavenging effect) and 

compared with that of the standards (Ascorbic acid). 
[11]

 

 

DPPH assay 

For DPPH scavenging activity ethanol solution of plant extract 

at different concentrations (25–20 μg/ml) was mixed with 0.8 

ml of 100 mm trisHCl buffer adjusted to pH 7.4. DPPH (500 

mm in 1.0 ml ethanol) solution was added to the above mixture 

to the test tubes. 

The mixture was shaken vigorously and incubated for 30 

min at room temperature. Absorbance of the resulting 

solution was measured at 517 nm UV-Visible 

Spectrophotometer (Labomed). 

All the assays were carried out in triplicates. The   ascorbic 

acid was used as a standard antioxidant in this method. 

Percentage of DPPH scavenging activity was determined. 
[12]

 

ABTS assay 

ABTS radical cation was produced by the reaction of a 7  

mmol/L ABTS solution with 2.45 mmol/L potassium 

persulphate. The mixture was stored in the dark at room 

temperature for 12 hrs. before use. The ABTS+ solution was 

diluted with ethanol and added to the mixture to read an 

absorbance at 734 nm. After addition of 25 μl of sample or 

standard to 2 ml of diluted ABTS+ solution, absorbance at 734  

nm was read after 6 min. A standard curve was prepared by 

measuring the reduction in absorbance of ABTS•+ solution at 

different concentrations of extract. Appropriate blank 

measurements were carried out and the values recorded. 

Ascorbic acid was used as positive control. 
[13]

 

 

Statistical analysis 

Results will be expressed as mean ± S.E.M. Statistical 

significance was determined by one-way Analysis Of Variance 

(ANOVA), followed by a Dunnett’s multiple-comparison test 

with 95% confidence intervals. P values less than 0.05 were 

considered significant. 

 

Results 

The antioxidant activities of Gymnema sylvestre ethanolic 

extract were determined by using DPPH assay and ABTS 

assay. The results of antioxidant activity were expressed in 

terms of percentage of inhibition (%) and compared with the 

positive control (ascorbic acid) (Table 1 and Table 2). 

 
From the Figure 1 and Figure 2, it is shown that there is 

concentration dependent antioxidant activity of ethanolic 

extract    of Gymnema sylvestre. IC50 of Gymnema sylvestre 

was found to be 74.8 µg/ml and 83.8 µg/ml by ABTS and 

DPPH assay respectively. 

 

 

 
 

       Table 1: ABTS radical scavenging activity. 

Sample Conc. (µg/ml) Abs at 734 nm % of Inhibition 

 

GSE 25 0.365 ± 0.02 12.5 ± 1.1***b 

50 0.276 ± 0.01 33.4 ± 1.9***b 

100 0.201 ± 0.09 51.5 ± 2.4***b 

200 0.156 ± 0.13 62.4 ± 6.4***a 

Ascorbic acid 25 0.263 ± 0.09 41.4 ± 2.3*** 

50 0.157 ± 0.04 62.1 ± 3.7*** 

100 0.119 ± 0.08 71.3 ± 4.2*** 

200 0.063 ± 0.13 84.9 ± 7.3*** 

Negative control  0.415 ± 0.03 0.0 ± 0.0 

 

Results are expressed as Mean ± SEM. ***p<0.001 

statistically significant as compared with Negative control;  

bp<0.01;ap<0.05 statistically significant as compared with 

ascorbic acid.  

GSE: Gymnema sylvestre ethanolic extract.  

IC50 of GSE:74.8 µg/ml. 
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       Table 2: DPPH radical scavenging activity. 

Sample Conc. (µg/ml) Abs at 517 nm % of Inhibition 

GSE 25 0.409 ± 0.23 16.3 ± 1.4***b 

50 0.343 ± 0.17 29.8 ± 2.5*** b 

100 0.201 ± 0.16 58.8 ± 2.8***b 

200 0.126 ± 0.189 74.2 ± 4.3***a 

Ascorbic acid 25 0.379 ± 0.21 22.4 ± 1.8*** 

50 0.238 ± 0.14 51.3 ± 2.6*** 

100 0.169 ± 0.39 65.4 ± 3.2*** 

200 0.086 ± 0.05 74.2 ± 3.7*** 

Negative control  0.489 ± 0.23 0.0 ± 0.0 

 

Results are expressed as Mean ± SEM. ***p<0.001 statistically 

significant as compared with Negative control. bp<0.01; 

ap<0.05 statistically significant as compared with ascorbic 

acid. GSE: Gymnema sylvestre ethanolic extract. IC50 of 

Gymnema sylvestre extract: 83.8 µg/ml. 
 

 

Figure 1: Graph depicts the percentage of ABTS free radical 

inhibition activity. 

This graph depicts the percentage of ABTS free radical 

inhibition activity. Results are expressed as Mean ± SEM. 

***p<0.001 statistically significant as compared with Negative 

control; bp<0.01; ap<0.05 statistically significant as compared 

with ascorbic acid. GSE: Gymnema sylvestre ethanol extract; 

AA: Ascorbic Acid. 
 

 
Figure 2: Graph depicts the percentage of DPPH radical 

scavenging action. 

This graph depicts the percentage of DPPH radical scavenging 

action. Results are expressed as Mean ± SEM. bp<0.01; 

ap<0.05 statistically significant as compared with ascorbic acid. 

IC50 of Gymnema sylvestre extract: 83.8 µg/ml. 

Discussion 

 
 

According to preventive medicine, plants are considered as a 

potential source of new antioxidants which have replaced the 

synthetic antioxidants due to safety concerns. 
[14]

 

 
Gymnema sylvestre which is primarily used for its 

antidiabetic property, possess various phytochemicals   such 

as flavonoids, tannins, alkaloids, phenols, ascorbic acid, folic 

acid etc. 
[15–17]

 

 
Research has proved that specific photo chemicals are 

responsible for the specific activity such as flavonoids has 

antioxidant potential while alkaloids have antimicrobial, 

analgesic, and other antispasmodic actions and steroids have 

inflammatory potency. 
[18]

 

 

A study by Rahman et al., has shown that the ethanolic 

extract of Gymnema sylvestre has antioxidant potential and 

also its potential is better than that of A. bilimbi and C. 

frutescens. 
[19]

 

 

The antioxidant activity of Gymnema sylvestre was also 

investigated by Rupanar and Ohmori against butylated 

hydroxyl toluene, proving it possesses better DPPH scavenging 

activity and also to reduce LDL oxidation. 
[20]

 

 
In another study, showed the scavenging activity of hydroxyl 

free radical and antioxidative potential of this plant. 
[21]

 

 
Studies have proven that the extract have antioxidant potential 

in conditions high fat diet, hydrogen peroxide, nitric oxide and 

superoxide radical induced oxidative stress in rats. 
[22–25]

 

 
Rachh et al. has shown that the methanolic extract of Gymnema 

sylvestre having significant radical scavenging activity against 

ferric, super oxide, hydrogen peroxide. 
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Previous studies has shown the efficacy of methanolic extract 

of Gymnema sylvestre as potent antioxidant but there are 

limited studies using its ethanolicextract. 
[26]

 

 

According to the results of this   study,   the   ethanolic 

extract of Gymnema sylvestre showed considerable dose 

dependent antioxidant activity with IC50 of Gymnema 

sylvestre was found to be 74.8 µg/ml and 83.8 µg/ml by ABTS 

and DPPH assay respectively which was in accordance with 

the study by Behera et al. 
[26]

 

 

This result suggests that ethanolic extract of Gymnema 

sylvestre has dose dependent antioxidant activity, 

recommending its use as alternative to synthetic antioxidants. 

 

Conclusion 

 
 

Within the limitations of this study it can be concluded that 

ethanolic extract of Gymnema sylvestre has considerable dose 

dependent antioxidant when compared with ascorbic acid. 

 
However, further preclinical and ex vivo studies have to be 

carried to prove its use in clinical trials. 
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