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INTRODUCTION

Free radicals (super oxide, hydroxyl radicals and nitric 
oxide) and other reactive species (hydrogen peroxide, 
hypochloric acid and peroxynitrite) produced during 
aerobic metabolism in the body, can cause oxidative 
damage of  amino acids, lipids, proteins and DNA[1-2]. 
It has been established that oxidative stress is among 
the major causative factors in the induction of  many 
chronic and degenerative diseases including 
atherosclerosis, ischemic heart disease, ageing, diabetes 
mellitus, cancer, immunosuppression, neurodegenerative 
diseases and others[3-8]. The most effective way to 
eliminate free radicals which cause the oxidative stress 
is with the help of  antioxidants. Antioxidants, both 
exogenous and endogenous, whether synthetic or natural, 
can be effective in preventing free radical formation by 
scavenging them or promoting their decomposition and 
suppressing such disorders[9-11]. Free radicals or oxidative 
injury now appears the fundamental mechanism 
underlying a number of  human neurologic and other 
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disorders. For instance in carcinogenesis, reactive oxygen 
species are responsible for initiating the multistage 
carcinogenesis process. Epidemiological and in vitro 
studies on medicinal plants and vegetables strongly 
supported this idea that plant constituents with 
antioxidant activity are capable of  exerting protective 
effects against oxidative stress in biological systems[12-16]. 
Recently, there has been growing interest in natural 
antioxidants of  plant origin because they have greater 
application in the food industry for increasing the 
stability and shelf  life of  food products. Moreover, they 
also find use as nutraceuticals and phytoceuticals as 
they have significant impact on the status of  human 
health and disease prevention[17].

In recent years, the use of  natural antioxidants present 
in food and other biological materials has attracted 
considerable interest due to their presumed safety, 
nutritional and therapeutic value[18]. Antioxidant derived 
from fruits, vegetables, spices and cerials are very effective 
and have reduced interference with the body’s ability to 
use free radicals constructively[19-20]. 
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Antioxidant activity assays 

Superoxide anion scavenging activity [35]

About 1 ml of  nitroblue tetrazolium (NBT) solution (156 
mM NBT in 100 mM phosphate buffer, pH 7.4). 1 ml 
NADH solution (468 mM in 100 mM phosphate buffer, 
pH 7.4) and 0.1 ml of  sample solution of  ethanolic extract 
of  Ficus glomerata fruit in water was mixed. The reaction 
was started by adding 100 ml of  Phenazine Methosulphate 
(PMS) solution (60 mM PMS in 100 mM phosphate buffer, 
pH 7.4) to the mixture. The reaction mixture was incubated 
at 250C for 5 minutes and the absorbance at 560 nm was 
measured against blank. Decreased absorbance of  the 
reaction mixture indicates increased superoxide anion 
scavenging activity. The results are compiled in Table 1 
and graphically represented in Fig. 1.

Total Reducing power [36]

Different doses of  ethanolic extract of  Ficus glomerata 
unripe fruit were mixed in 1 ml of  distilled water so 
as to get 10 mg, 25mg, 50 mg and 100 mg concentration. 
This was mixed with phosphate buffer (2.5 ml, 0.2 M, 
pH 6.6) and potassium ferricyanide (2.5 ml, 1%). The 
mixture was incubated at 500C for 20 minutes. A portion 
(2.5 ml) of  trichloroacetic acid (10%) was added to 
the mixture, which was then centrifuged at 3000 rpm 
for 100 minutes. The upper layer of  the solution (2.5 
ml) was mixed with distilled water (2.5 ml) and FeCl3 
(0.5 ml, 0.1%), and the absorbance (OD) was measured 
at 700 nm. Increased absorbance of  the reaction 
mixture indicates increase in reducing power. The 
percentage increase of  reducing power was calculated 
by using the formula mentioned in the estimation of  
superoxide anion scavenging activity in the earlier page. 
The results are compiled in Table 1 and graphically 
represented in Fig. 2.

Hydroxyl radical scavenging activity [37]

Hydroxyl radical generation by phenyhydrazine has been 
measured by the 2-deoxyribose degradation, assay of  
Hathwell and Gutterridge in 56 mM phosphate buffer 
(pH 7.4) containing 1 mM deoxyribose, 0.2 mM 
phenylhydrazine hydrochloride and other additions as 
necessary in a total volume of  1.6 ml incubating was 
terminated after 1 hr or 4 hrs and 1 ml each of  2.8% 
TCA and 1% (w/v) thiobarbituric acid were added to 
the reaction mixture and heated for 20 min in a boiling 
water bath. The tubes were cooled and absorbance taken 
at 532 nm. Decrease in absorbance is indicating the 
increase in the hydroxyl free radical scavenging activity. 

One of  such plant is Ficus glomerata (Roxb) has been 
used in traditional system of  medicine for treating 
diabetes, liver diseases, piles, asthma, leprosy and 
diarrhea[21]. The hepatoprotective activity of  leaves of  
Ficus glomerata has been reported [22]. Leaves shows 
anti-bacterial activity[23], stem bark shows anti-tussive 
potential[24], anti-diuretic activity[25], anti-pyretic 
potential[26], anti-inflammatory activity of  the leaves, 
bark and unripe fruit[27-29], hypoglycemic activity of  
roots, leaves and fruit[30-32] and anti-filarial activity of  
the fruits[33].

However, there is no scientific claims has been made 
regarding the antioxidant activity of  unripe fruits of  
Ficus glomerata. In view of  this, in the present investigation 
an attempt will be made to study of  antioxidant activity 
unripe fruit extract of  Ficus glomerata. 

MATERIAL AND METHODS

Plant material

The unripe fruits of  Ficus glomerata were collected from 
the surrounding fields of  Harapanahalli. The identification 
of  plant was made by Professor K. Prabhu, Department 
of  Pharmacognosy, S.C.S. College of  Pharmacy, 
Harapanahalli. A voucher specimen has been deposited 
at the museum of  our college. 

Prepration of Extract

The unripe fruits were collected in the month of  April. 
The unripe fruits were dried in shade at room 
temperature. The dried unripe fruits were powdered 
by using grinder, to coarse powder and this powder 
was packed into soxhlet column and the extracted 70% 
ethanol (60 – 800) for 24 hrs. The extract was 
concentrated under reduced pressure with the use of  
rotatory flash evaporator. Further the extracts were 
concentrated by using hot water bath (70 – 800). The 
dried extract was stored in airtight container in 
refrigerator below 100C. 

Preliminary phytochemical screening 

The preliminary phytochemical screening was carried 
out on the 70% ethanolic extract of  unripe fruit of  Ficus 
glomerata for qualitative identification. The tests for 
common phytochemicals were carried out by standard 
methods described in practical pharmacognosy by K.R. 
Khandelwal[34]. 
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Figure 1. Superoxide anion scavenging activity of  unripe fruits of Ficus 
glomerata.
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Figure 2. Reducing power activity of  extract of  unripe fruits 
of  Ficus glomerata.
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Figure 3. Hydroxyl radical scavenging activity of  unripe fruits of  Ficus 
glomerata.
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original data by one-way analysis of  variance (ANOVA). 
Differences at P < 0.05 were considered significant

RESULTS

Superoxide anion scavenging activity of 
unripe fruit extract of Ficus glomerata

It was observed that the test extract demonstrated 
significant percentage increase in the superoxide anion 
scavenging activity at the higher dose. 25 mg sodium 
metabisulphate (standard) showed 71% superoxide 
anion scavenging property whereas the test extract at 
25 mg and 100 mg had shown 56% and 73% superoxide 
anion scavenging property. On comparison with 
standard, the test extract at 100 mg has shown a better 
activity.

The percentage reduction in the absorbance is calculated 
and results are compiled in Table 1 graphically represented 
in Fig. 3, 4.

% inhibition was calculated by using the following 
formula

% Inhibition = 
A0 − At

A0

 × 100

Where A0 was the absorbance of  the control (blank, 
without extract) and At was the Absorbance in the 
presence of  the extract. All the tests were performed in 
triplicate and the graph was plotted with the mean values.

Statistical analysis 
The replicates of  each sample were used for statistical 
analysis. Analysis of  the data was performed on the 

Figure 4. Hydroxyl radical scavenging activity of  unripe fruits 
of  Ficus glomerata 
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processes, so that they can act as primary and secondary 
anti-oxidants[43]. Anti-oxidant effect of  polyphenols 
(flavonoids) on lipid peroxidation is the result of  scavenging 
of hydroxyl radicals at the stage of  initiation and termination 
of  peroxyl radicals[44]. Hydroxyl radical is one of  the potent 
reactive oxygen species in the biological system. It reacts 
with polyunsaturated fatty acid moieties of  cell membrane 
phospholipids and causes damage to cell[45]. 

From the present study, it was found that the percent 
inhibition of  lipid peroxidation by ethanol fruit extract 
decreased after a certain concentration which may be 
due to the degradation or peroxidation of  the source. 
Plant breeders and food producers are increasingly 
identifying specific genotypes and varieties of  fruits and 
vegetables rich in functional ingredients comprising of  
nutritive and non-nutritive antioxidants.

The findings of  this study support this view that some 
medicinal plants are promising sources of  potential 
antioxidant and may be efficient as preventive agents in 
some diseases. The providing data can just enrich the 
existing comprehensive data of  antioxidant activity of  
plant materials.

In conclusion, the 70% ethanolic extract of  unripe 
fruits of  Ficus glomerata demonstrated dose dependent 
reduction in reducing power activity, superoxide anion 
scavenging activity, hydroxyl radical scavenging activity.
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