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ABSTRACT
Bark of Ficus elastica was dried in the shade for twenty days and ground into powder. After sieving, the powder was

stored in a desiccator and soaked it in methanol for 72 hours at ambient conditions. After filtration, methanol was

eliminated by distillation at reduced pressure, yielding a dark brown-colored extract with 9.8% dissolved solids. Its

pH was 5.3. Preliminary phytochemical screening of Ficus elastica bark extract revealed the presence of secondary

metabolites flavonoids, saponins, tannins and terpenoids. The primary metabolites identified were proteins

(0.825%), total sugars 28.57%, of which reducing sugars (20%), non-reducing sugars (8.57%). The antioxidant

activity of Ficus elastica extract against DPPH and ascorbic acid was evaluated using 5, 10, 15, 20 and 25 µL extract.

The maximum antioxidant activity of the bark extract was 87.118% while the antioxidant activity of ascorbic acid was

100%.
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INTRODUCTION
Ficus elastica belongs to the Moraceae family. As a result of the
plant's ability to survive extreme environmental conditions such
as high water levels and high temperatures, it thrives under
extreme conditions. In tropical and subtropical forests
worldwide, Ficus consists of about 800 species and 2000
varieties of woody trees, shrubs and vines. Ficus elastica grows in
the canopy of tropical rainforests, woodlands, shrublands and
light tropical forests In addition, they can be grown indoors or in
greenhouses elsewhere. Moreover, it is grown in Nicaragua in
gardens and sporadically in parks. It grows in the Himalayan
foothills, lower forests and coasts of Ecuador, New South Wales,
and Australia as well as in urban areas as a street tree throughout
the Mediterranean and roadside in the Dominican Republic.
The species was also discovered in Kawainui Marsh, Hawaii,
near a former nursery (Smithsonian Herbarium Collection).
South Asia and India are the native habitats of Ficus elastica. A
global compendium of weeds lists the flora of Pakistan and West
Punjab as environmental weeds, garden weeds and naturalized
weeds. Trees of this species produce dense shade that restricts

growth underneath, as well as being tolerant of shade, drought,
and a variety of soil types. It is extremely difficult to control
since seeds can germinate in trees and grow downward, making
it extremely difficult to control. Seeds require a specific
pollinator, which may have prevented this species from spreading
and establishing itself in newly introduced areas [1].

The phytochemical study was conducted on Ficus elastica because
there are no previous studies in Pakistan on this topic. A
metabolite is an essential component of a cell, which is isolated
to be used in organic synthesis. Microorganisms require primary
metabolites in order to grow properly. Secondary metabolites are
formed near the end of the stationary phase of growth and do
not contribute to growth, development, or reproduction. These
metabolites can be used in industrial microbiology to obtain
amino acids; to develop vaccines and antibiotics. Saponins are a
class of chemical compounds, one of many secondary
metabolites. It is notable for its ability to foam when dissolved in
water. Saponins are a group of chemicals with detergent-like
properties that plants produce to help them resist microbial
pathogens such as fungi and certain bacteria and viruses [2].
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MATERIALS AND METHODS
Saponin is found in liquid soaps, jewelry polishes, laundry
detergents, dermatitis cures, insecticides, pet shampoos, human
shampoos, household cleaners, surfactants, wetting agents,
nutrient adsorption, sprinklers and stickers, antimicrobial, anti-
malaria, lowering cholesterol, lowering blood pressure, killing
nematodes, bone health, fighting cancer, supporting the
immune system, removing parasites (ticks, fleas), cleaning cars.
In the dietary supplement and neutraceutical industries,
saponins are heavily marketed. As hemolytics, expectorants, anti-
inflammatory agents, and immune stimulators, saponins have a
wide range of properties. Research has shown that lowering
blood cholesterol levels, maintaining bone health, preventing
cancer and boosting immunity are all possible benefits [3].

Polyphenols in plants called tannins bind to proteins and
precipitate them or shrink them. They inhibit the growth rate of
digestive enzymes, which has a major effect on animal nutrition.
Topical applications of tannins help remove any irritants from
the skin. Their anti-inflammatory properties can be used to treat
burns and other illnesses [4].

Plant pigments with a wide range of uses include flavonoids. A
class of plant metabolites known as flavonoids is considered to
have positive impacts on health via activating antioxidant and
cell signaling pathways. It has actions against viruses, cancer,
inflammation, and allergies. The terpinoids, also known as
isoprenoids, are a broad and diversified class of organic
compounds that are produced naturally. Terpenoids are
essential for most organisms' survival because they exert
metabolic regulation and mediate interactions between different
species, such as plant pollination and defence. Antioxidants
have an important role in lowering oxidative stress, which can
affect and destroy biological molecules. Oxidative stress is
defined as a disproportion between oxidants and antioxidants
that favours oxidants, potentially causing damage [5].

Plant material

Plants are powerful biochemists and have been used in
phytomedicine since time immemorial; man can extract a
remarkable variety of industrial chemicals from them. Natural
ingredients derived from plants can be dried from any part of
the plant, including the bark, leaves, flowers, roots, fruits, seeds
and so on. In many laboratories, comprehensive screening of
plant species with the goal of discovering new bioactive
components is a routine operation. A logical path is followed by
scientific analysis of plant components. Plants are collected at
random or by following leads provided by local healers in
geographic locations where the plants can be found. The
extraction of secondary plant components can be conducted
using either fresh or dried plant material. Ficus elastica bark was
collected from PCSIR's garden [6].

Preparation of extract

The stem bark of Ficus elastica were air dried and cut to increase
the surface area. The bark finely grounded was percolated with
methanol at room temperature for three days, than filtered.

Solvent is evaporated by steam distillation and extract was
preserved for analysis.

Chemicals

Methanol, DMC (Dimethyl Carbonate), ferric chloride,
potassium hydroxide, hydrochloric acid, chloroform, potassium
sulfate, copper sulfate, selenium dioxide, ferrous sulfate and
hydrochloric acid, all the chemicals used were standard and of
analytical grade.

Phytochemical screening

Extract was analyzed chemically to investigate classes of
compounds in the stem of Ficus elastica using standard
procedure to identify the constituents.

Detection of tannins

2 mL of distilled water was added to 1 mL of extract in a test
tube, which was then heated over a water bath. Then 2 drops of
ferric chloride were added. Changing the color of the solution
to a dark green color indicated the presence of tannins [7].

Detection of saponins

1 ml test sample was taken up with 5 ml distilled water and then
shaken well. This solution was heated to boiling. The velvety
foam indicates the saponins.

Detection of flavonoids

1 ml of extract was taken and added 0.1 M KOH then added few
drops of dilute HCl. The change in color from dark brown to
yellow indicated flavonoids.

Detection of terpenoids

1 ml extract was placed in a test tube. 2 ml of chloroform was
added to the test sample. To this mixture was then added 3
drops of concentrated H2SO4, forming a layer. The appearance
of red color in the solution indicates the presence of terpenoids.

RESULTS AND DISCUSSION

Quantitative estimation of proteins

Proteins in the extract were determined by the KJELDAHL
Method. 1ml extract of bark was poured in a digestion flask.
Digestion mixture (K2SO4 90 g, CuSO4 5 g, SeO2 0.2 g, FeSO4
10 g) was added with 20 ml H2SO4 and proceed for digestion.
Place the digestion flask on the heat source for boiling.
Continued boiling till clear liquid (decolonize mixture from
brick red to clear). Cool it and transferred the digested sample
to the volumetric flask and marked the volume with distilled
water. Took 2% boric acid solution in100 ml of beaker and
connected it with tip of the condenser of distillation unit.
Pipette 5 ml digested sample in distillation flask. Added 15 ml
of sodium hydroxide and started distillation. Continued
distillation for 3 more minute until colour of boric acid solution
changed. Titrate the collected distillate with standard HCL
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70/N solution. Take two concise readings to determine the
volume [8].

Benedict’s test: Took 5 ml Benedict’s reagent in a beaker added 
distilled water in it. Heat the mixture till it starts boiling.

Titration: The sample extract was titrated with benedict’s 
reagent, at a specific volume blue color of the sample mixture 
turned greenish brown which indicates the presence of sugars 
[9].

Reducing sugars

Take 10 ml of sample extract and prepared dilution of 50 ml in 
a volumetric flask. In a beaker took 5 ml of benedicts solution 
diluted it up to 40 ml and started heating till boiling. Than 
added the sample extract drop by drop into the benedict’s 
solution and noted the change in colour occurred at a specific 
volume of the sample extract. Change in color from blue 
to brick red indicates the presence of sugars (Table 1) [10].

Secondary metabolites

S.No  Groups + Present

-Not Identified

Solvent

1 Flavonoids + Methanol

2 Terpinoids + MeOH

3 Tannins + MeOH

4 Saponins + MeOH

Primary metabolites

Antioxidant activity

DPPH radical scavenging activity of extract was determined by
using DPPH method described by with some modification.
Extract was taken 5, 10, 15, 20, 25 µl/ml. One milliliter of
DPPH solution (30 ml in methanol) then was mixed with each
concentration. The mixed solution was incubated in dark at
20°C for 40 minutes. Absorbance was measured at 517 nm using
UV spectrophotometer with methanol as blank. Experiment was
performed in triplicates at each concentration. The percentage
scavenging of DPPH by the extract was calculated by the
following formula (Figure 1) [11].

Here: Ac= absorbance of blank as=absorbance of sample Figure 1: Graph for the antioxidant activity of Ficus elastica.

In the study of Ficus elastica we have investigated metabolites like
saponins, tannins, flavonoids terpenoids, sugars, proteins.
Antioxidant study suggested that these metabolites are favorable
for antioxidant activity. The primary metabolites identified were
proteins (0.825%), total sugars 28.57%, of which reducing
sugars (20%), non-reducing sugars (8.57%). The antioxidant
activity of Ficus elastica extract against DPPH and ascorbic acid
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Protein %=%Nitrogen × Protein factor

Proteins=0.825%

Hydrolyze: Took 5 ml sample in 250 ml flask then added 5 ml 
distilled water to dilute and 1 ml 6 N HCl, after that the 
mixture was heated for 1 minute. Allowed to cool at room 
temperature

Neutralize: Put the mixture in a beaker added few drops of 40%
NaOH to neutralize the mixture up to pH 7.

Dilution: In a 50 ml volumetric flask took the sample and 
added distilled water up to graduation mark.
Table 1: Phytochemical analysis of bark extract.
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S/N Concentration in µl Absorbance % Inhibition

1 5 0.354 70

2 10 0.3 74.57

3 15 0.257 78.22

4 20 0.206 82.54

5 25 0.152 87.11

CONCLUSSION
This study has explored the various phytochemicals, including
glycosides, phenols and flavonoids, present in the bark of F.
auriculata for the first time. The Antioxidant efficacy of
methanol and chloroform extract, being equivalent to standard
ascorbic acid at concentration of 0.1 mg/ml, indicates that this
plant can has great scope for isolation and identification of
important antioxidant molecules which can be formulated to
make antioxidant dosage forms. On top of that, these natural
antioxidants can have potential advantages among various
diseases with oxidative stress. This plant also showed promising
antibacterial activity even though it was comparatively weaker
than standard antibiotics. If we can purify and isolate the
antibacterial Biomolecules then definitely they would give
equivalent antibacterial activity to that of standard antibiotics.
So, further study is necessary to get maximum benefit from this
plant. It can play a pivotal role to change the traditional system
of medicine into a scientific and standard medication system. So
this study confirming the presence of antioxidant and
antibacterial activity of this plant has indicated the further
necessary study on this plant for isolation and identification
phytochemicals of such property.
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was evaluated using 5, 10, 15, 20, and 25 µL extract. 
The maximum  antioxidant  activity  of the  bark  extract was 

 (QI) 4

87.118%while the antioxidant activity of ascorbic acid was 
100% (Table 2)  [12].

Table 2: Antioxidant activity using DPPH assay.
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