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ABSTRACT
There is great importance of the genus Ficus among the living beings since time immemorial. Besides aesthetic
and religious values, many species of this genus are of use in day to day life as food and in traditional medicine.
Ficus krishnae belongs to the family Moraceae, which is one of the oldest plant native to India. The plant extract
is used as traditional medicine for healing various diseases. The main aim of the present study was to investigate
the in-vitro anti inflammation and antioxidant potential of petroleum ether and chloroform extracts of Ficus
krishnae stem bark. In vitro anti-inflammatory studies were performed for the extracts of petroleum ether and
chloroform using protein denaturation inhibition assay and antioxidant activity was screened by 2, 2 diphenyl-1picrylhydrazyl (DPPH) radical scavenging assay, ABTS, Phosphomolybdenum and reducing power assay. Finally
percentage of inhibition of free radical and IC50 were calculated by the help of Statistical analysis. The results of
present data has shown that the Chloroform extract of Ficus krishnae stem bark has contributed in causing high
potential in-vitro anti inflammation and antioxidant activity fallowed by petroleum ether extract.
KEYWORDS: Ficus krishnae, Stem bark, Antioxidant, Anti-inflammatory, DPPH, ABTS, Phosphomolybdenum,
Ferric reducing assay.
INTRODUCTION
Inflammation is a complex process of the body’s
nonspecific internal systems of defense, when cells in the
body are damaged by microbes, physical agents or
chemical agents; the injury is in the form stress. Which
involves the increase of vascular permeability, increase
of protein denaturation, membrane alteration and
defensive response that is results in redness, pain, heat,
swelling and loss of function that occurs depends on the
site and extent of injury.[1] Injured tissue cells may
release kinins, prostroglandins and histamine. These
collectively cause increases of vasodilation (widening of
blood capillaries) and permeability of the capillaries. The
management of inflammation related diseases is a real
issue in the rural community; the population in these
areas uses many alternative drugs such as substances
produced from medicinal plants.
Oxidation is reaction in which transfer of electrons from
a substance to an oxidizing agent. This results in
formation of free radicals, which start a chain reaction
that leads to damage of living cells.[2] Oxygen is one of
the major fundamental requirements for living organisms
for its survival, it is highly reactive molecule which
damages living organisms by producing reactive oxygen
species.[3] The present day diseases are due to the shift in
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balance of pro-oxidant and antioxidant homeostasis in
the body. These reactive oxygen species produced in the
living cells include reactive oxygen species (ROS), such
as superoxide radical (O-2), hydrogen peroxide (H2O2)
and the hydroxyl radical (_OH) and these are well
documented as cytotoxic intermediates.[4] The hydroxyl
radical is unstable that reacts rapidly and non-specifically
with biological molecules, these oxidants can damage the
cells by starting chemical chain reactions through
oxidizing DNA or proteins or lipid peroxidation.[5]
Damage in DNA may possibly leads to cancer, it is not
repaired by DNA repair mechanisms,damage to proteins
result in enzyme inhibition, denaturation and protein
degradation.[6]
Among the living beings the genus Ficus has attracts
high importance since time immemorial; many species of
this genus are being used as food and in traditional
medicine. Various tribes, sub-tribes and races of the
great Assamese society have valued several species of
Ficus in their own way. As the genus is rich in diversity,
this region possesses tremendous scope of exploitation of
its members, as many species belonging to this genus
have carried good properties for uses for the benefit of
mankind.[7] Ficus krishnae belongs to the family
Moraceae is known by different names Krishna fig,
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Krishna’s butter cup (in English) & Makkhan Katori (in
Hindi) and natine to India. It is large, fast growing,
evergreen tree grow up to 30 m tall, with spreading
branches and aerial roots.[8,9] The unique structure of the
tree is that the leaves have a pocket-like fold at the base.
All parts of this plant are useful in treatment of ulcers,
vomiting, vaginal complaints, fever, inflammations and
leprosy. It has also been proved that it has an antidiabetic and antihyperlipidemic activity.[10] The Ficus
krishnae plant extract shows the good sources of
bioactive compounds and antimicrobial activity.[11]
However; no antioxidant and anti-inflammatory works of
stem bark of this species has been reported. Therefore
study will prove to be useful in documentation of this
plant and provide guidelines for further study on Ficus
krishnae.
MATERIALS AND METHODS
Inhibition of albumin denaturation
The anti-inflammatory activity of stem bark of Ficus
krishnae was subjected through isolation from non polar
solvents like petroleum ether and chloroform extract was
studied by using inhibition of egg albumin denaturation
technique which was carried out according to G. Leela
prakash et al.[12] and Sakat et al.[13] followed with minor
modifications.The reaction mixture (5 ml) consisted of
0.2 ml of egg albumin(from hen’s egg), 2.8 ml of
phosphate buffered saline(PBS, pH 6.4) and 2 ml of
varying concentrations of petroleum ether and
chloroform extract of Ficus krishnae stem bark to meet
the final concentration of 62.5, 125, 250, 500, 1000μg/ml
respectively. Similar volume of double distilled water
was served as control.The sample extracts were
incubated at 37±2 °C for 15 mins and then heated at 70
°C for 5 mins. After cooling, their absorbance of the
turbidity is measured at 660nm (UV-Visible
Spectrophotometer). The experiment was performed in
triplicate. The Percentage inhibition of protein
denaturation was calculated as follows:
Percentage inhibition = (Abs Control –Abs Sample) X
100/ Abs control
DPPH Radical-Scavenging Activity
The free radical-scavenging activity of the extracts (non
polar) of stem bark of Ficus krishnae was measured
using the DPPH method [14] with slight modification.
About 1mL methanolic solution of 0.1mM DPPH was
added to 3mL of the extract solution at different
concentrations (5, 10, 20, 40, 80,100μg/mL). The
resultant mixture was incubated in the dark for 10 min at
room temperature. The absorbance was measured at 517
nm in UV-visible spectrophotometer.Ethanol (95%),
DPPH solution and ascorbic acid (AA) were used as
blank, control and reference standard respectively.
Radical-scavenging activity was expressed as the
inhibition percentage of free radicals by the sample and it
is calculated using the following formula:
%Inhibition = [(Ac − At)/Ac] ×100
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Where Ac is the absorbance of the control (blank,
without sample) and At is the absorbance of the test
sample. All tests were performed in triplicate and the
graph was plotted with the mean value.
ABTS Radical Scavenging Assay
The ability of the extract to scavenge for the ABTS
radical was determined by the method [15] with modified.
Accordingly the working solution was prepared by
mixing two stock solutions i.e, 7mM ABTS and 2.4mM
potassium per sulphate and kept it in dark at room
temperature for 16 hours. It was further diluted with 80%
ethanol to obtain an absorbance value of 700±0.005 nm.
The extract at different concentrations (5, 10, 20, 40, 80,
100μL) were incubated with 2.7mL of ABTS mixture at
30˚C for 15 mins and the absorbance was recorded at
734nm. BHT at the same concentration is used as a
reference. The radical scavenging activity was calculated
as fallows:
Scavenging rate = ((As − Ai)/As) ×100,
Where As is the absorbance of pure ABTS mixture and
Ai is the absorbance of ABTS mixture in the presence of
extract.
Phosphomolybdenum Assay
The antioxidant activity of petroleum ether and
chloroform extract of stem bark of Ficus krishnae was
evaluated by the green phosphomolybdenum complex
according to the method of Prieto et al [16]. An aliquot of
5, 10, 20, 40, 80, 100μL of extract solutions were mixed
with 3mL of reagent solution (0.6 M sulfuric acid, 28mM
sodium phosphate and 4mM ammonium molybdate) in a
5mL vial. The vials were capped and incubated in a
water bath at 95 ◦C for 90 mins. The extracts were
cooled at room temperature and the absorbance of the
mixture was measured at 695 nm against a blank. The
total antioxidant activity was expressed as the
absorbance of the sample at 695 nm. The higher
absorbance value is indicated higher antioxidant activity.
Ferric Reducing Power
The reducing power of the non-polar solvent extracts of
stem bark of Ficus krishnae was determined by the
method of Jungmin et al.[17] with minor modifications.
An aliquot (5, 10, 20, 40, 80, 100μl) of sample, 250μl of
sodium phosphate buffer (200 mM, pH 6.6), and 250μl
of potassium ferricyanide (1%) were mixed and
incubated in a water bath at 50 °C for 20 mins. The
reaction was derminated by adding 250μl of
trichloroethanoic acid solution (10%, w/v). Take 750μl
of the mixture and then add equal volume of distilled
water and 75μl of ferric chloride solution (0.1%, w/v)
then incubate it for 10 mins at room temperature.
Methanol was used as blank. The intensity of the
Prussian blue color was measured at 700 nm using a UVVisible spectrophotometer. Results are expressed as the
mean absorbance value.
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RESULTS AND DISCUSSION
Inhibition of albumin denaturation
Protein Denaturation is a process in which proteins lose
their tertiary structure and secondary structure by
application of external stress or compound, such as
strong acid or base, a concentrated inorganic salt, an
organic solvent or heat. Most biological proteins lose
their biological function when denatured. Denaturation
of proteins is a well-documented cause of inflammation.
As part of the investigation on the mechanism of the
anti-inflammation activity, ability of plant extract to
inhibit protein denaturation was studied. It was effective
in inhibiting heat induced albumin denaturation.
Maximum inhibitions of petroleum ether and chloroform
extracts have shown 54%, 70% and their IC50 values
were 620μg/ml and 120µg/ml respectively. Diclofenac
sodium, a standard anti-inflammation drug has showed
the maximum inhibition 63% at the IC50 value
concentration of 90μg/ml compared with control Figur 1.

Fig. 1: Anti inflammatory activity by albumin
denaturation method of Ficus krishnae stem bark
extract of non polar solvents.
DPPH Radical Scavenging Activity
DPPH is stable free radical contains purple color, it can
be reduced completely when DPPH radicals react with
reducing agents and then electrons become paired-off
and the solution loses the color from purple to colorless
stoichimetrically with the number of electrons taken up
(Chidambara Murthy et al., 2003)18. From figure 2 it is
evident that the radical scavenging activity of petroleum
ether and chloroform extracts of F. krishnae stem bark
extracts ranged from 16.87% to 60.50% and 22.98% to
61.04% respectively, where as Ascorbic acid and BHT
have showed 86.35% to 98.20% and 70.37% to 93.35%
respectively.

Figure 2: Shows the in DPPH antioxidant activity of
petroleum ether, chloroform extract of Ficus
krishnae, ascorbic acid and BHT standards.
ABTS radical scavenging assay
Proton radical scavenging is an important attribute of
antioxidants. ABTS a protonated radical has
characteristic absorbance maxima at 734 nm which
decreases with the scavenging of the proton radicals [19].
It was noted in figure 5 that Compound 3 at 50μg/ml
recorded (65.19%) fast and effective scavenger of the
ABTS radical and this activity was comparable to that of
BHT at the same concentration inhibition percent was
88.68 %. On the other hand, Moderate levels of
antioxidant activity were presented with compound 1, 4
and total extract , They found to be 48.59%, 42.05% and
45.24% respectively. A sample possessing ABTS free
radical-scavenging activity has indicated that it acts as a
hydrogen donor and terminated the oxidation process by
converting free radicals to more stable products, whereas
a compound exhibiting a positive result in the FRAP
assay was an electron donor and it terminated the
oxidation chain reaction by reducing the oxidized
intermediates into the stable form [20]. On the other hand
some compounds which have ABTS+ scavenging
activity did not show DPPH scavenging activity.
The IC50 values of petroleum ether, chloroform, ascorbic
acid and BHT are 4.23±1.3 µg/ml, 4.8±1.6 µg/ml,
4.0±1.5 µg/ml and 5.3±1.24 µg/ml respectively.

The IC50 values of petroleum ether, chloroform, ascorbic
acid and BHT are 1.88±2.35 µg/ml, 82.5±0.6 µg/ml,
3.5±1.2 µg/ml and 4.5±2.4 µg/ml respectively.

Figure 3: Shows the in vitro antioxidant activity of
petroleum ether, chloroform extract of Ficus
krishnae, ascorbic acid and BHT standards.
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Phosphor-molybdenum radical scavenging activity:
This assay is based on the reduction of antioxidant
compounds by the subsequent formation of a green
phosphate Mo (V) complex from Mo (VI) to Mo (V) at
acidic pH, which is measured at 695nm. The reducing
activity of petroleum ether extract, chloroform extract
and BHT are presented in Figure-4 it represents a dose
dependent curve. Phosphomolybdenum reduction assay
increases with increase in concentration of extract of
Pterocarpus marsupium bark, in accordance with our
results.[21]

CONCLUSION
The overall finding of the results of present investigation
is concluded that the chloroform extract of F. krishnae
stem bark possesses a strong antioxidant and antiinflammatory potentials due to the presence of bioactive
compounds. These findings supports that this plant is
having a potential sources of natural pharmacological
agents which might be helpful in preventing the progress
of various chronic diseases. Further, investigations on the
isolation and characterization of individual phenolic
compounds will be required to elucidate their different
antioxidant mechanism and existence of possible
synergisms among the compounds.
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Figure 4: Shows the Phosphomolybdenum Assay of
petroleum and chloroform extracts of Ficus krishnae
stem bark extract.
Reducing power assay
The reducing ability of different solvent extracts of Ficus
krishnae stem bark, which shows potential antioxidant
activity, was evaluated by using potassium ferricyanide
reduction method. The main principal of this method is
presence of reductants in the extracts causes the
reduction of Fe+/ ferricyanide complex to the ferrous
form; it is monitored by measuring the formation of
Prussian blue at 700nm. All the extracts will have
exhibitrd some degree of reducing power (Figure 5). The
higher absorbance value was indicated with the
chloroform which has shown high antioxidant activity
when compared with standards BHT and ascorbiac acid
fallowed by petroleum ether.

Figure 5: Shows the Ferric Reducing Power assay for
petroleum ether and chloroform extract of Ficus
krishnae.
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