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Summary
Objectives: The purpose of the present study was to evaluate and compare the antioxidant and antidiabetic 
activities of Ficus carica fruits and leaves as well to determine its phenolic profile.

Methods: The antioxidant activity was analysed by in vitro lipid peroxidation assay, DPPH radical scavenging 
activity, ABTS assay, antioxidant potential assay, metal chelation and antidiabetic assayper formed using 
starch-iodine method.

Results: The extract showed remarkable scavenging activities (44.6±2.1% and 77.0±1.6% in DPPH and 
ABTS assay, respectively), iron chelation (88.3±0.29%), reduction potential (83.11±0.30%) and antidiabetic 
activities (47.00±0.06% α-amylase inhibition). Administration of comparatively higher doses of extract also 
reduced lipid peroxidation (72.00±0.15% inhibition). HPLC analysis revealed the presence of quercetin, 
caffeic aid and gallic acid in F. carica fruit extract. Whereas, leaves of the plant showed the presence of 
pyrogallol and gallic acid.

Conclusions: Thus, oxidative stress and diabetes could be prevented or at least delayed by dietary intake of 
Ficus carica.
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INTRODUCTION

Different oxidation processes take place in human 
body which results in the production of free radicals. 
These radicals cause damaging effect and are a 
source of various other disorders. As these radicals 
are very reactive, they cause cellular spoliation. The 
chain reactions caused by these free radicals need to 
be smashed by antioxidants to avoid complications 
like oxidative stress, cell degeneration etc. [1]. Anti
oxidants are the composites that counteract oxidation 
when found in restricted volume. The ultimate end 
of oxidation processes is to produce free radicals 
which are the main reason for the production of 
cancer cells. Antioxidants stop oxidation by different 
processes, mainly by eliminating free radicals from 
the body like superoxide anion, hydrogen peroxide, 
nitric oxide and hydroxyl radical. F. carica is 
commonly known as anjir in India, figs in UK and 
teen in Arabic and mentioned in Holy Quran for 
its immense providential utilization. It is one of the 
oldest fruits and traditionally used plant in medicine. 
It is categorized under Moraceae family (mulberry 
tree). According to literature, figs are reported to be 
grown over 11 000 years ago and used by folk in that 
era too. It has been used in conventional medicinal 
system for the treatment of many ailments such as 
tumours, diabetes, ulcers and fever. Toxic free radicals 
are generally diffused by the antioxidant properties of 
F. carica. It is used as an artificial flavour, functional 
food, biophar and digestion booster. Inflammation 
and rashes caused by ulcers are also treated by F. 
carica [2]. Its different parts are used to cure stomach 
and intestine tract-related disorders, respiratory and 
heart problems. Leaves and fruits are used as excitant 
against throat diseases, demulcent and as cough 
suppressant [3].
	 Many phytochemicals and polyphenols from 
different parts of F. carica have been extracted and 
analysed which account for its specific biological 
activities. Methanolic extracts from bark, fruits, and 
leavespossess strong antioxidant activities because of 
high phenolic and flavonoids contents. Polyphenols 
contribute to positive health effects due to their 
antioxidant activities [4]. Figs in dried form have such 
phenol-containing compounds that can contribute 
to increased antioxidant capacity of plasma as well 
as protect lipoproteins oxidation [5]. Flavonoids are 
found in a rich quantity in the leaves of F. carica [3]. 
Fig leaves peel and pulp can be used as an active 
antidote against abnormal carbohydrate metabolism 
associated with diabetes and hyperglycaemia. 
Lowering of body weight, serum glucose, cholesterol 
and triglycerides etc. in various studies showed that 

F. carica has potential to control diabesity as well 
[6]. Leucoderma and ringworms are treated by its 
roots and fruits are mainly used for alleviating fever 
due to its purgative properties [7]. Keeping in view 
the large benefits of the fig, the overall aim of this 
study was to analyse the antioxidant activities of F. 
carica and their comparison with standard ascorbic 
acid. The bioactive compounds of the plant were also 
characterized by HPLC analysis. 

MATERIALS AND METHODS

Chemicals

Gallic acid, pyrogallol, caffeic acid and quercetin, 
FeSO4, sodium nitroprusside, DPPH, ABTS, am
monium molybdate and 1,10-phenanthroline were 
purchased from Sigma Aldrich. Analytical grade 
chemicals were used in the study.

Preparation of plant extract

Leaves and fruits of Ficus carica (fig) were collected 
from district Rawalakot, Azad Kahmir, recognized 
by a botanist atthe Department of Botany, University 
of Poonch and the verified sample was lodged in the 
Herbarium of the same department. Fruits and leaves 
were grounded into fine powder form. A known 
weight was subjected to extraction with hot water 
for 15 minutes. It was allowed to cool, filtered using 
filter paper, the filtrate was concentrated in a rotary 
evaporator and then further used for analysis.

DPPH radical scavenging activity

The scavenging capacity of DPPH radical by F.
carica fruits and leaves was checked using method 
[8]. 0.25  mM solution of DPPH radical (0.5 ml) 
and aqueous extract solution (1 ml) was added in a 
concentration range of 25–200 µg/ml. After shaking 
the mixture was put it in to dark for 30 minutes and 
then absorbance was checked in spectrophotometer 
(D-20; Spectronic, West Yorkshire, UK) at 517 nm. 
The ability to scavenge DPPH radical was determined 
as 

Scavenging (percent) = [(Ao–A1)/Ao)]×100

where

Ao is absorbance of the control and A1 is absorbance 
of sample. 
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ABTS+ assay

The ABTS assay was performed using the method 
described in [9]. Aqueous solution of ABTS was 
prepared by dissolving 80 mg of ABTS in 10 ml of 
distilled water (A). Then, 13.2 mg of potassium per 
sulphate was dissolved in 10 ml of distilled water 
(B). Subsequently, 4 ml of solutions A and B was 
mixed. The solution was kept in dark for 16 hours in 
dark. Afterwards, 1ml of this solution was taken and 
diluted with ethanol until the absorbance reached 
0.7. Finally, 0.5 ml of ABTS, 1 ml of ethanol and 
100 µl of extract was reacted. After 10 minutes, the 
absorbance was measured spectrophotometrically 
at 734 nm, using ascorbic acid as a standard. 

In vitro lipid peroxidation activity

The ability of F. carica fruits and leaves to inhibit 
lipid peroxidation was studied following a method 
described in [10]. About 1 g of egg yolk was taken, 
diluted to 100 ml with 100 mM Tris-HCl and its 
pH  was adjusted to 7.4. This solution was further 
used as a homogenate. After that, FeSO4 solution 
(10  µM) and SNP (5 µM) were added separately 
to  the homogenate. The tubes were incubated at 
37oC in water bath for one hour. After that, 600 μl 
of TBA and acetic acid were added to all tubes and 
incubated at 100oC in water bath. Then, 2 ml of 
n-butanol was added and tubes were centrifuged. 
Finally, absorbance was measured spectrophoto
metrically at 532 nm. 

Metal chelating activity

The ability of the fruits and leaves of F. carica to 
chelate iron extract was studied following the method 
described in [11]. The reaction mixture contained 
150 μl of freshly prepared 2 mM FeSO4 solution, 
168 μl of 0.1 M Tris-HCl solution and 218  μl  of 
0.9% NaCl solution and different concentrations 
of extract. All the test tubes were incubated for 
five minutes and finally 13 μl of o-phenanthroline 
was added. After that, absorbance was measured 
spectrophotometrically at 510 nm.

Antioxidant potential assay

The reduction potential of the F. carica leaves and 
fruits was determined following phosphomo
lybdenum method [12]. The procedure basically 
involved the decrease in oxidation state of moly
bdenum from VI to V by aqueous extract of F. 
carica. At acidic pH, a green-coloured complex 

phosphate/Mo (V) was formed. The reagent solu
tion was prepared by mixing 0.6 M H2SO4, 28 mM 
sodium phosphate and 4 mM ammonium molyb
date. Then extract was added to 3 ml of previously 
prepared solution. For about 90 minutes, all the tubes 
were subjected to incubation at 95oC. After that, 
absorbance was measured spectrophotometrically 
at 695 nm.

Alpha amylase inhibitory activity

The antidiabetic assay was performed using starch-
iodine method [13] with slight modifications. Four 
test tubes were taken and dilutions were made ad
ding  varying quantities of extract and phosphate 
buffer to 20 μl of alpha amylase. The tubes were 
incubated at 37oC for 30 minutes. Then, 200 μl 
of 1% starch was addedand again incubated at 
37oC for 30 minutes. Finally, 200 μl of 1% iodine 
solution was added and absorbance was measured 
spectrophotometrically.

HPLC analysis of phenolics and flavonoids

Infusion of F. carica was made from fruits and leaves 
in dried form. Filtration was performed, using 
0.45–0.45 µm membrane filter. Qualitative as well as 
quantitative analysis was carried out through HPLC 
system (Shimadzu) set at an ambient temperature 
and all the functions operated in triplicate. The 
system was accoutred with interchanging pumps 
of Shimadzu LC 20 AT. A CBM 20A integrator was 
used to connect these pumps with a DGU 20A5 
degasser. Furthermore DAD SPD-M20A detector 
of UV-visible range was equipped within system 
which ultimately ended at software LC solution 
1.22 SP1. Isocratic elution system was maintained 
and the technique of reverse phase chromatography 
was used. C18 column was used for separation. The 
mobile phase was composed of 15% acetonitrile, 
45% water and 40% methanol was used for the 
qualitative analysis of phenolics. Acetic acid (1%) 
also contributed to the composition of mobile 
phase. Before use, the mobile phase was filtered and 
using ultrasonic bath, degassed thoroughly. External 
standard method was used to integrate the obtained 
peaks for quantitative analysis. Aqueous extract of 
F. carica fruits and leaves was injected maintaining 
10 µl volumes with a flow rate of 1 ml per minute. 
Retention times and obtained spectra at 257 nm 
were compared with those of reference standards 
for interpretation. The compounds were identified 
on the basis of their retention times matched with 
external standards.
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	 Statistical: The results were expressed as mean 
of three determinations. ONE WAY ANOVA was 
performed to check the significance of data.

	 Ethical approval: The research conducted is not 
related to either human or animal use.

RESULTS AND DISCUSSION

Scavenging activity by DPPH method

DPPH radical is the most frequently used radical 
to estimate the radical scavenging ability of 
many plant extracts [8]. The colour of DPPH 
disappeared with the continuing addition of the 
extract. It was observed that the colour of control 

remained violet till the end of experiment, while 
those containing extract turned into pale to 
colourless. This was due to the reduction of 
DPPH radicals as these were neutralized by the 
hydroxyl group of antioxidants. It is a well-known 
fact that plant extracts contain phenol containing 
compounds and flavonoids which neutralize 
DPPH radicals [14]. Figure 1 shows that the 
scavenging percentage obtained by extract was 
slightly lower than that of standard ascorbic 
acid. However, fruit extract showed significantly 
higher antioxidant activities than leaves. The 
highest percentage scavenging was found to be 
44.63% for fruit, 29.72% for leaves and 72.37% in 
case of standard. A significant difference (p≤0.05) 
was found for DPPH activities (Table 1).

Figure 1.

Comparison of the DPPH scavenging abilities of F. carica fruit and leaves extract with standard ascorbic acid. A significant 
(p>0.05) difference between plant parts and ascorbic acid was found by DMRT

Table 1.

Analysis of variance (ANOVA) showing the significance of various parameters SS: Sum of squares, MS – mean of the 
sum of squares, Df – degrees of freedom

Sample SS DF MS F P

DPPH radical scavenging activities 2242.38 3 747.40 1993 0.0000

ABTS radical scavenging activities of plants 3127.38 3 1042.46 81 0.0005

Metal chelation activities of plants 1718.00 3 572.60 1145 0.0000

Lipid peroxidation activities of plant against SNP 2165.50 3 721.80 1444 0.0000

Lipid peroxidation activities of plant against FeSO4 2769.38 3 923.10 2462 0.0000

Reducing activities of plant by hosphomolybenum assay 3449.50 3 1149.38 2300 0.0000
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Scavenging activity by ABTS.+ method

Blue-green coloured ABTS.+ is produced when ABTS 
reacts with potassium per sulphate. The colour of 
ABTS.+ gradually fades and ultimately it becomes 
colourless with increasing concentration of anti
oxidants from extract [15]. As duration of reaction 
between ABTS+ and antioxidants of extract was 
increased, it resulted in more scavenging of ABTS.+ 
which resulted in increased antioxidant activity. 
This is probably due to the donation of hydrogen 
from antioxidants of F. carica. Figure 2 shows the 
percent  scavenging activities of extracts and ascor
bic acid. The highest percentage scavenging, i.e. 77%, 
was shown by the dilution containing the highest 
quantity of extract (300 μg/ml) and it was compara
ble with that of ascorbic acid (97%). However the 
leaves showed slightly lower scavenging activity 
(50%). Flavonoids and phenolic compounds present 
in different plants are the chief factor for their 
antioxidant potential [4]. A significant difference 
(p≤0.05) was found for ABTS activities (Table 1).

Lipid peroxidation activity

The purpose of this in vitro experiment was to 
study the effects of Ficus carica fruits and leaves 
extract on lipid peroxidation. In the egg yolk lipid 
peroxidation was induced by pro oxidant agents 
i.e. FeSO4 and SNP. It was observed that with the 
increase in concentration of extract, oxidation of 
lipids was significantly reduced. The enhanced 
antioxidant activity was shown when FeSO4 was 
used as compared to SNP. This may be due to 
the fact that decomposition of lipid peroxides is 
further enhanced by the iron which results in the 

generation of peroxyl and alkoxyl radicals, which 
propagates further lipid peroxidation [16]. Figures 3 
and 4 shows the corresponding percent inhibition 
of extract and standard ascorbic acid. Fruit extract 
showed 72% inhibition against lipid peroxidation 
in case of FeSO4 which was significantly higher 
than that of leaves i.e. 44.40% and also comparable 
with the standard 86.15%. In case of SNP, highest 
percent inhibition was shown by fruits i.e. 67.15 
and leaves showed comparatively lesser inhibition 
42%. A significant difference (p≤0.05) was found 
for iron and sodium nitroprussidelipid peroxidation 
activities (Table 1).

Metal chelating activity

When Fe2+ reacts with 1,10-phenanthroline, a rust 
coloured complex is formed. Addition of extract of 
natural products to this complex fades its colour and 
it becomes colourless. This disappearance of colour 
is the main evidence of the chelating capacity of plant 
extracts [17]. It was concluded that by increasing 
concentration of extract, chelating activity was also 
increased. At maximum concentration of extract, i.e. 
250 μg/ml highest chelating activity was observed 
by fruit extract 88.31% and it was comparable 
with that of ascorbic acid, i.e. 98.8%. However, 
leaves showed comparatively lower metal chelation 
activity, i.e. 31.75% only (Figure 5). A  significant 
difference (p≤0.05) was found for metal chelation 
activities (Table 1).

Reduction potential by phosphomolybdenum assay

The reduction potential of plant extract sevaluated 
by the phosphomolybdenum assay involves 

Figure 2.

Comparison of the percent ABTS scavenging of F. carica fruit and standard. A significant (p>0.05) difference between 
plant parts and ascorbic acid was found by DMRT
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Figure 3.

A comparison of the percent inhibition of F. carica fruit and leaves extract with FeSO4-induced lipid peroxidation and 
standard

Figure 4.

A comparison of the percent inhibition of F. carica fruit and leaves extract with SNP-i nduced lipid peroxidation and 
standard

Figure 5.

A comparison of metal chelating ability of F. carica fruit and standard
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the formation of a green-coloured complex as 
a result of  decrease in oxidation state from 6 to 5 
[4]. A  direct  estimate of reduction potential of F. 
carica  fruit extract was obtained by measuring 
absorbance at 695 nm. Figure 6 shows that maxi
mum reducing ability was shown by F. carica fruit 
extract, i.e. 83% at 300 μg/ml concentration which 
was slightly lower than that of ascorbic acid, i.e. 
87.5%. However, leaves showed comparatively 
lower reducing properties i.e. 31%. It showed that 
aqueous extract of F. carica fruit has remarkable 
reduction potential. A significant differen
ce  (p≤0.05) was found  for reducing activities  by 
phosphomolybdenum method (Table 1).

In vitro antidiabetic activity

The glucose lowering effects of remedial plants is 
generally related to their ability to bind with glucose 
transporters and digestive enzymes due to the 
presence of polyphenols [18]. Fruit extract showed 
stronger antidiabetic activity. The highest inhibito
ry activity was shown by fruit extract, i.e. 61.88% 
which was comparable with that of gallic acid i.e. 
61.88% (data not shown). It may be attributed to fig 
property to decrease the glucose levels in body by 
increasing the insulin serum, elevating sensitivity 
of tissues towards insulin, providing favourable 
environment for glucose utilizing enzymes and 
decreasing the activity of α-amylase [19]. 

HPLC analysis

HPLC was used to identify the compounds res
ponsible for the antioxidant activity of F. carica 

fruits aqueous extract. A chemical profile was 
obtained by the aqueous extract of fruit comprising 
of many phenol-containing compounds. Gallic acid, 
caffeic acid, quercetin and pyrogallol were identified 
in fruit extract by comparison (Figure 7). Total phe
nolic content as gallic acid equivalent was found to 
be 2.717 mg/g, pyrogallol was 16.72  μg/mg, gallic 
acid was 12.1 μg/mg, quercetin 2.1 μg/mg, and caf
feic acid was 0.03 μg/mg of the fruit extract, where 
as the flavonoid content as quercetin equivalent 
was found to be 0.66 mg/mg of the fruit extract. In 
the leaves, pyrogallol was identified as the major 
compound, while gallic acid was identified as minor 
compound. The retention times of these compounds 
were 3.245 and 3.659 minutes, respectively (Figure 
8).These compounds are also well recognized for 
their ability to inhibit lipid peroxidation and to 
chelate toxic metals [20].

CONCLUSIONS

As a matter of fact, antioxidant potential of plants, 
fruits and vegetables is attributed to the naturally 
occurring flavonoids and phenolic compounds in 
them. Accordingly, the present results show that the 
aqueous extract of F. carica fruit possesses strong 
antioxidant, antidiabetic and anti-lipid peroxidative 
potential. Its scavenging activities against free 
radicals like DPPH and ABTS, metal chelation action, 
reduction potential, inhibition of α-amylase enzyme 
and protective effects against lipid peroxidation lead 
us to suggest the use of F. carica as a food as well as an 
effective treatment against various ailments especially 
free radical-initiated diseases. It may be suggested 

Figure 6.

A comparison of the percent reduction of Mo(VI) to Mo(V) by F. carica fruit and leaves with standard
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that F. scarica fruit can be used as the widest source 
of polyphenols in traditional healthcare methods 
and in modern medicine too, especially in diabetes 
control. As type II diabetes mellitus is directly 
related with epigenetic factors, these findings are 
further suggested to be investigated to illustrate the 
exact mechanism of the action of polyphenols from 
fig fruits on diabetes related genes.

Figure 7.

HPLC chromatograph of fruit of Ficus carica (a) chromatogram showing the presence of caffeic acid, (b) chromatogram 
showing the presence of quercetin, (c) chromatogram showing the presence of gallic acid
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