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Absract: Many traditional medical systems regard the therapeutic qualities of Ficus racemosa, also referred to
as the cluster fig tree. Ficus racemosa is an amazing species of tree having medical, cultural, and ecological value.
All of the traditional texts on Ayurveda, Siddha, Unani, and homeopathy mention this herb. Many plant parts
are employed as astringents, carminatives, vermifuges, and anti-dysentery agents, including bark, roots, leaves,
fruits, and latex. This study includes the morphology, microscopy, and physio-chemical components of the leaves
of the Ficus racemosa. It then goes on to extract the leaves using Soxhlet extraction and defatify them using
petroleum ether as a solvent. subsequently chloroform is used to extract chlorophyll, and finally methanol: water
(70:30) is used as a solvent to extract leaf constituents, which is the primary leaf extract. Investigating the
phytochemical components of the leaf extract's crude extract was the primary goal of this study. The antioxidant
activity of the leaf extract was evaluated using recognized assays, including the scavenging of free radicals by
nitric oxide and the scavenging of radicals by DPPH (2,2-diphenyl-1-picrylhydrazyl). In every test assay, the leaf
extract had a potential for antioxidants, suggesting that it can scavenge free radicals and lessen oxidative stress.
The results of this investigation indicate that the leaves of Ficus racemosa possess a high concentration of
phytochemicals possessing strong antioxidant capabilities. These findings bolster the traditional therapeutic
usage of Ficus racemosa and highlight its potential for use in nutraceuticals and pharmaceuticals as a natural
source of antioxidants. This study focuses on the phytochemical analysis and antioxidant properties of Ficus
racemosa leaf extract, which is widely utilized in the manufacturing of conventional drugs for the treatment of
a range of metabolic disorders.
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INTRODUCTION

The Plant known by many names such as Gular, Gular fig, Cluster fig, or Country fig, Ficus racemosa Linn. syn. Ficus
glomerata Roxb. (Family: Moraceae) is a large deciduous tree found throughout India. It is a species of fig tree that
belongs to the Moraceae family, which has over 1000 species worldwide and 40 genera. It is a plant that is commonly
grown throughout India. F. Glomerata is another name for Ficus racemosa. Ficus racemosa is also known by other
names, such as country fig tree, yajnanga, yajniya, yajnayoga, yajnyasara, and Udumbara (which is revered by the god
Dattaguru). It has been a part of ceremonial offerings. It belongs to a group of plants known as pancavalkala, which
derives from the thick bark skins of five different herbs. For both Buddhists and Hindus, this tree is revered. One type
of fig that is native to the Indian subcontinent is the Ficus racemosa. A significant group of trees, the genus Ficus has a
variety of chemical components with potential therapeutic benefits. A significant group of trees, the genus Ficus has a
variety of chemical components with potential therapeutic benefits. This is a big evergreen tree that can grow up to
sixty feet in height. In addition to its various therapeutic and medical applications, Ficus racemosa is well-known for
its delectable fruit. It is one of the oldest therapeutic herbs known to science, and all of the ancient Ayurvedic texts
mention it. Different portions of the plant, such as the root, bark, and stem, have been used to extract different chemical
elements, such as tannins, flavonoids, and alkaloids, to treat a wide range of illnesses. Ficus racemosa Linn, among its
many pharmacological qualities, plays a significant role as an antioxidant, possessing antibacterial, antioxidant, and
wound-healing capabilities.

Numerous investigations examining the pharmacological activity of Ficus racemosa have been conducted as a result of
scientific interest in the plant's therapeutic potential. Ficus racemosa is a plant with several medical uses, but its
antioxidant activity has drawn special attention because of its potential to treat disorders linked to oxidative stress.
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There have been numerous phytochemicals found in Ficus racemosa leaves, including terpenoids and flavonoids, which
are well-known for their antioxidant qualities. Oxidative stress is caused by an imbalance between the body's antioxidant
defence mechanisms and the formation of reactive oxygen species (ROS), which can lead to cellular damage and the
emergence of diseases like cancer, diabetes, cardiovascular disease, and neurological disorders. In order to prevent
oxidative damage and neutralize reactive oxygen species (ROS), antioxidants are essential for maintaining longevity
and good health.

Fig.1. F. racemosa tree

MATERIAL AND METHODS

1.1 Collection of Plant

1.2 In December, Ficus racemosa leaves were gathered at the Sai Baba Mandir in Borkhedi, Butibori district,
Nagpur.

1.3 Authentication and Identification

1.4 The plant and its leaves of Ficus racemosa were identified by Kamla Nehru College of Pharmacy's
pharmacognosy department, and a herbarium sheet was kept on file there.

15 Morphology

The evaluation of a plant's external structure is known as morphological analysis. F. racemosa has a unique morphology
that is characteristic of the Ficus genus. The morphological characteristics of F. racemosa, including size, shape, texture,
margin, vein, and colour, were examined:

1.6 Microscopy

The anatomical characteristics of Ficus racemosa leaves, such as the arrangement of cells, the kinds of tissues, and the
existence of specialized structures like stomata and vascular bundles, can be understood

using microscopy. This is a general protocol for cutting and inspecting Ficus racemosa leaf parts. The leaf was studied
under a microscope with the use of a magnifying lens. For the microscopic investigations, transverse sections of the
fresh leaf were inspected under a microscope.

> Method: Leaf Collection: Ficus racemosa leaves that are mature and in good health were chosen.

> Leaf sectioning: To view a distinct anatomical characteristic, thin slices of the leaf were meticulously cut from
the midrib using a sharp razor blade. Additionally, potato cubes were used to support the leaf while it was being cut,
and the water-filled watch glass held the chopped section after that.

> Reagent used: A 1:1 mixture of distilled water, HCL, glycerine, and fluroglucinol was utilized.

> Mounting procedure: The leaf sections were put on spotless microscope slides, and a section was transferred
using a drawing brush to this slide. Using a dropper, add one or two drops of glycerine-water to the section. The part
was then mounted with the assistance of a forceps. Avoid creating air bubbles when you carefully place a cover slip
over the leaf parts. To make sure the portions are well-covered and flat, gently press down on them.

> Observation: The prepared slide was placed on a light microscope stage, and characteristics like stomata,
trichomes, vascular bundles were noted.
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1.7 Plant Material Drying and Size Reduction
1.8 In the lab, F. racemosa leaves were dried in the shade. It was ground up into a rough powder. The coarse leaf
powder was sieved No. 18 and kept in a cool, dry location to maintain consistency.

Fig.2. Dry Leaves of F. racemosa

1.9 A physical-chemical analysis

1.10  The process of evaluating the physical and chemical characteristics of Ficus racemosa plant leaves is known as
physicochemical evaluation. This assessment can give important details regarding its composition and quality.
Numerous physio-chemical characteristics were examined, including total ash, ash values, soluble ash in water, and
soluble ash in acid.

> Total ash: Accurately weigh out 5g of crude extract in a crucible that has been tared. Heat it progressively to
500-600°C till it turns white to ignite it. Weigh after cooling in a desiccator. used the following formula to determine
the percentage of total ash content:

> Acid insoluble ash: Pour 25ml of HCI (around 70g/1) into the crucible containing the entire ash, cover it with
a watch glass, and boil it gently for five minutes. After rinsing the watch glass in 5 ml of hot water, pour the liquid into
the crucible. Once the filtrate is neutral, collect the insoluble material on ashless filter paper and wash with hot water.
Add insoluble materials to the filter paper in the crucible and ignite it to a consistent weight. Weigh after cooling in a
desiccator. Determine the proportion of acid insoluble ash content.

> Water-Soluble extractive: Accurately weigh four grams of air-dried material in a conical flask with a glass
cap. After macerating in 100 millilitres of distilled water for six hours while shaking constantly, let it stand for eighteen
hours. Quickly filter, being careful not to spill any solvent, then transfer 25 ml of the filtrate to a petri dish with a flat
bottom and evaporate on a water bath until completely dry. Weigh after 6 hours of drying at 105°C and 30 minutes of
cooling in a desiccator. Determine the percentage of water-soluble materials in the mixture.

> Alcohol-soluble extractive: Weigh precisely 4g of the material that has been air-dried into a conical flask with
a glass stopper. After macerating for six hours with regular shaking in 100 millilitres of pure alcohol, let it stand for
eighteen hours. Quickly filter, being careful not to spill any solvent, then transfer 25 ml of the filtrate to a petri dish
with a flat bottom and evaporate on a water bath until completely dry. Weigh after 6 hours of drying at 105°C and 30
minutes of cooling in a desiccator. Determine the percentage of alcohol-soluble materials in the sample.

1.11  Extraction Method

The  method of  Soxhlation carried on  the  extraction of plants  (Jensen,  1914).
Using an analytical balance, precisely weigh 300g of dried Ficus racemose leaf powder to begin the extraction
procedure. Install the Soxhlet extractor apparatus by attaching a thimble, round-bottom flask, and condenser to it. Make
sure the system is sealed and assembled correctly. Fill a thimble that is appropriate for use in the Soxhlet extractor with
the weighted leaf powder. Make sure the leaf powder is evenly distributed within the thimble, but not packed too firmly
to prevent adequate solvent flow. Metal can be heated to produce heat, and a continuous water supply is required for
the conductor. Petroleum ether, chloroform, and methanol were the solvents used:70:30 Water.

" Petroleum Ether: Firstly, the coarsely dried powdered leaves were Soxhlet using petroleum ether as a solvent
for the principle of defatification of leaves under temperature at 35-65°C for 7 to 8 hr., then the extract pours into petri
dish and dry it and the powder in the thimble were dried at room temperature.
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Fig.3. Assembly of Soxhlet Apparatus Fig.4. Extract (Fats and Lipids)

. Chloroform: The soxhlation was continued using the same coarsely dried powder with the chloroform as a
solvent at 60-62°C for 7 to 8hr and max about 7 to 8 cycles are carried out for the remove of chlorophyll completely.
After completion, the powder was dried at room temperature and the extract was pour in petri dish and dry it in hot air
oven.

Fig.5. Extract of Chloroform

Methanol: Water (70:30): The same dried powder was processed by third solvent i.e. methanol: Water (70:30)
for 60-65°C for 8 to 9 hr. about 7 to 8 cycles. The extract of methanol was taken and dried in the air hot oven to convert

Fig.6. Extract of (70:30) Methanol and water
1.8 Preliminary Phytochemical Screening

Using conventional methods, a preliminary examination of the extracts was performed to determine which
phytoconstituents were present. The following chemical tests were performed, and the findings were reported in Table.
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Test for Alkaloid

a. Dragendroff’s test: By adding 1ml of Dragendroff”s reagent to 2ml of extract, an orange red precipitate was formed,
indicating the presence of alkaloids.

b. Mayer’s test: Few drops of Mayer’s reagent were added to 1ml of extract. A yellowish or white precipitate was
formed, indicating the presence of alkaloids.

Test for Flavonoids:

a. Shinoda Test: crude extract was mixed with few fragments of magnesium ribbon and concentrated HCI was added
drop wise. Pink scarlet colour appeared after few minutes which indicated the presence of flavonoids.

Test for Tannin:

a. Ferric Chloride Test: By adding 1% ferric chloride solution in the alcoholic solution of extract gives brownish green
colour which indicates the presence of tannins

Test for Saponins:

a. Foam test : Iml solution of extract was diluted with distilled water to 20 ml and shaken in a graduated cylinder
for 15 minutes. Development of stable foam suggests the presence of saponins.

Test for Terpenoid

a. Salkowski test: Volume of 5 ml of the plant extract was mixed in 2 ml of chloroform and concentrated H2SO4 was
added to form a layer. A reddish-brown colour of the interface shows the presence of terpenoids.

Test for Steroid

a. Liebermann - Burchard test: 2 mg of dry extract was dissolved in acetic anhydride, heated to boiling, cooled and
then 1 ml of concentrated sulphuric acid was added along the sides of test tube. Formation of green colour indicates the
presence of steroids.

Fig.7. Tests for F. racemosa extract were Performed

3.0 Free Radical Scavenging Activity

1) DPPH Free Radical Scavenging Activity

F. racemosa is utilized for a number of medical ailments and may be helpful in inflammatory disorders. The present
investigation aimed to identify antioxidants in Ficus racemosa by means of 2,2-Diphenyl-1-picrylhydrazyl scavenging
activity (DPPH). This plant is considered significant in the herbal medicine field, and its various parts possess
antibacterial qualities that may be exploited by scientists in the creation of novel drugs. A well-liked, rapid, simple, and
reasonably priced method for measuring antioxidant qualities is 2,2-Diphenyl-1-picrylhydrazyl (DPPH), which uses
free radicals to determine whether a material has the ability to act as a hydrogen provider or a free radical scavenger
(FRS).

. Procedure for DPPH radical scavenging activity:
o Material required: L-ascorbic acid, methanol, DPPH, and leaf extract from Ficus racemosa are needed
materials.
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Sample setup: In methanol, the DPPH was soluble. Before analysis, a new DPPH stock solution containing 0.2 mg/ml
was made. Ascorbic acid was produced as a stock solution with a concentration of 10 mg/ml and kept at 25°C. Samples
were made by weighing 10 mg of powdered F. racemosa leaves and dissolving them in a mixture of 70:30 methanol
and water. 1 ml, 2 ml, 3 ml, 4 ml, and 5 ml of the aforementioned stock solution were pipetted out into a separate
volumetric flask (10 ml). Each solution's volume was increased to 10 ml in the volumetric flask by adding water and
methanol in a 70:30 ratio.

Spectrophotometry analysis:

. Preparation of DPPH: The DPPH was prepared by weighing 20 mg powder and was dissolved in methanol.
The DPPH solution then incubated for 30 minutes at 37°C. Fresh DPPH stock solution of 0.2 mg/ml was prepared on
each day of analysis.

. Preparation of ascorbic acid: The stock solution of ascorbic acid was prepared at a concentration of 10 mg/ml.
. Sample preparation: The samples were prepared by weighing 10 mg of F. racemosa leaves powder and was
dissolved in methanol and water taken in the ratio of 70:30. From the above stock solution 1ml, 2ml, 3ml, 4ml and 5ml
solution was pipette out in the separate volumetric flask (10ml). The volume of each solution was made up to 10 ml in
the volumetric flask with the addition of methanol and water, ratio 70:30.

Antioxidant activity assessed using the DPPH radical scavenging method:

The free radical scavenging activity of extracts of F. racemosa leaves were measured by 1, 1-diphenyl-2-picrylhydrazyl
(DPPH). In brief, 0.2pug/ml of the DPPH solution was prepared in methanol. 1ml of DPPH solution was added to every
3.ml of leaf extract of different concentrations 10ug/ml, 20ug/ml, 30ug/ml, 40ug/ml and 50ug/ml of F. racemosa plant.
After giving the mixture a shake, it was let to stand at room temperature for half an hour. Then the absorbance was
measured at 517 nm by using spectrophotometer (UV Shimadzu 1800). Reference standard compound being used was
ascorbic acid. The IC50 value of the sample, which is the concentration of sample required to inhibit 50% of the DPPH
free radical was calculated using the Log dose inhibition curve. Increase free radical activity was shown by the reaction
mixture's lower absorbance. The following equation was used to compute the % DPPH scavenging effect.

DPPH scavenging effect (%) or Percent inhibition = AQ-A1/A0 x 100.

Where A0 was the absorbance of control reaction and Al was the absorbance in presence of test or  standard sample.

Fig.8. DPPH Assay

2) Nitric oxide radical scavenging:

Nitric oxide because of its unpaired electron is classified as a free radical and displace important reactivity's with certain
types of proteins and other free radicals. In vitro inhibition of nitric oxide radical is also a major of antioxidant activity.
> Principle: This technique uses the Griess reagent to assess the suppression of nitric oxide radicals produced by
sodium nitroprusside in buffer saline. In presence of scavengers the absorbance of the chromophore is evaluated at 546
nm full stop the activities expressed as percentage reduction of nitric oxide.

Reagent preparation:

° M Phosphate Buffer- 50 ml of 0.2M potassium dihydrogen phosphate in 200 ml volumetric flask and specified
volume of 0.2 M sodium hydroxide (34.7 ml) and then add distilled water to volume up.
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. M sodium Potassium dihydrogen phosphate - 27.22 g of potassium dihydrogen phosphate in 1000 ml of distilled
water.

. M Sodium Hydroxide - of sodium hydroxide in 1000 ml of distilled water.

. Mm Sodium nitroprusside - 5 g of Sodium nitroprusside in 250 ml of buffered saline pH 7.2

. Buffered saline pH 7.2 2.38 gram of disodium hydrogen phosphate, 0.19 gram of potassium dihydrogen

phosphate and 8.00 gram of sodium chloride in 1000 ml of distilled water.

Griess reagent-

. 1% Sulphanilamide -1 g of Sulphanilamide in 100 ml of 5% Phosphoric acid (5.88 ml of Phosporic acid in
94.12 ml of distilled water)

. 2% Phosphoric acid - 7.34ml of Phosphoric acid in 92.66 ml of distilled water.

. 0.1% NED (N-1-Naphthyl ethylenediamine dihydrochloride) - 100 mg of NED in 100 ml of distilled water.

Working Procedure:

Various concentrations (10 pg, 20 pg,30 pg, 40 pg, 50 pg) of samples was taken in different test tubes and made up to
3 ml with 0.1 M phosphate buffer (pH 7.2). Sodium nitroprusside 5 Mm prepared in buffered saline (pH 7.2) was added
(1 ml) to each test tube. The reaction mixture was incubated for 30 minutes at room temperature. A control without the
test compound but with an equivalent amount of methanol was maintained. Thirty minutes later, 1.5 ml of the solution
above was combined with 1.5 ml of Griess reagent, which consisted of 0.1% N-1-naphthyl ethylenediamine
dihydrochloride, 2% phosphoric acid, and 1% sulphanilamide. The absorbance of the samples was measured at 546 nm
nitric oxide radical scavenging activity for calculated using the following formula:

__ Abs control-Abs sample

% NRSA X 10

Abs control

Where NRSA is Nitric Oxide Radical Scavenging Activity, Abs control is the absorbance of control and Abs sample is
the absorbance of the synthesized drug.

Fig.9. Nitric Oxide scavenging Activity
RESULT AND DISCUSSION
1) Morphology characteristics:
Table 1. Morphology Study of the F. racemosa Leaves

Characters Description

Length 5-20 cm

Breadth 3-7cm

Type Simple

Shape Ovate, Ovate-lanceolate
Arrangement | Alternate-spiral
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Margin Entire, plane, faintly undulate

Leaf Apex Acute

Leaf base Rounded-acute

Venation Reticulate, three prominent veins seem to be arising from the base of the lamina.
Stipule 2.2 cm long, ovate-lanceolate.

Petiole Petiole:3.2-8cm Angular and reddish-brown

Surface Colour of upper surface dark green and lower surface light green. Greenish
colour brown (dried)

Surface Glabrous

Texture

Odour Not Significant

Taste Slightly acrid.

Fig.10. Upper Surface and Lower Surface of F. racemosa leaves respectiviely.

2) Microscopy

F N

Pholem

Xylem

Vascular Bundle

Tricl

Lower Epidermis

Fig.11. Transverse section of leaf F. racemose
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3) Powder characteristics

Table 2. Powder Characteristics of F. racemosa Leaves

Colour Green
Odour Not significant
Texture Rough
Taste Bitter
4) Physico-chemical evaluation

Physio-chemical evaluation test was performed

Table 3. Physico-chemical evaluation of F. racemosa leaves extract.

Ash Value

Total Ash Value 12.9
Acid Insoluble Ash 11.3
Water Soluble extractive 11.27
Alcohol Soluble extractive 10.48

5) Preliminary Phytochemical test

Preliminary Phytochemical test for chloroform extract:

Table 4: Phytochemical screening of chloroform extract of Ficus racemose leaves.

Phytoconstituent | Name of Test Observation Result
Alkaloid Dragendroff’s test: 1ml Dragendroff’s | Orange red | Negative
reagent + 2 ml of chloroform leaf extract | precipitate not
formed.
Mayer’s test: Few drops of Mayer’s
reagent + 1ml chloroform leaf extract Yellowish or white | Negative
precipitate was not
formed.
Flavonoid Shinoda test: chloroform leaf extract | Pink colour was | Positive
dissolved in 95% ethanol + few drops of | observed.
conc. HCI +magnesium turnings
Tannin Ferric chloride test: Chloroform leaf | Blue-black Negative
extract + prepared Ferric chloride solution | Precipitate was not
added drop by drop. observed.
Terpenoid Salkowski test: 5 ml of chloroform leaf | Reddish brown color | Positive
extract + 2 ml chloroform + conc. HoSO. | at the interface was
observed.
Saponin Foam test: 1 ml of chloroform extract of | Stable foam was not | Negative
leaf + shaken in graduated cylinder for 15 | observed.
mins.
Chloroform extract of leaf + chloroform + | A reddish ring was | Negative
Steroid few drops of acetic anhydride + allowed to | not formed.
stand.
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Table 5: Phytochemical screening of (70:30) Methanol and water extract of Ficus racemose leaves.

Phytoconstituent | Name of Test Observation Result
Alkaloid Dragendroff’s  test: 1ml | Orange red | Positive
Dragendroft’s reagent + 2 ml | precipitate formed.
of methanol and water
(70:30) leaf extract Yellowish or white
Mayer’s test: Few drops of | precipitate was | Positive
Mayer’s reagent + 1ml leaf | formed.
extract of (70:30) methanol
and water.
Flavonoid Shinoda test: leaf extract of | Pink colour was | Positive
(70:30) methanol and water | observed.
(dissolved in 95% ethanol +
few drops of conc. HCI
+magnesium turnings
Tannin Ferric chloride test: Extract | Blue-black Negative
of leaf (70:30) methanol and | Precipitate was not
water + prepared Ferric | observed.
chloride solution added drop
by drop.
Terpenoid Salkowski test: 5 ml leaf | Reddish brown | Positive
extract (70:30) Methanol and | colour at the
Water + 2 ml chloroform + | interface was
conc. H>SOs. observed.
Saponin Foam test: 1 ml leaf extract | Stable foam was not | Negative
of (70:30) Methanol and | observed.
Water in water + shaken in
graduated cylinder for 15
mins.
Extract of leaf (70:30) | A reddish ring was | Negative
Steriod Methanol and Water + | not formed.
chloroform + few drops of
acetic anhydride + allowed
to stand.
7) Free Radical Scavenging Activity:
A) DPPH Assay
Table 6. DPPH Assay Calculation
Concentration Abs Control Sample Abs %RSA IC50
(ug/ml)
10 0.7 0.2 71.42857 42.55872
20 0.7 0.192 72.57143
30 0.7 0.185 73.57143
40 0.7 0.178 7457143
50 0.7 0.17 75.71429
Ascorbic acid (50) 0.7 0.16 77.14286
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B) Nitric oxide radical scavenging

Table 7. Nitric oxide radical scavenging Calculation

Concentration Abs control | Sample Abs | %0RSA IC50
(ug/ml)
10 0.7 0.37 47.14286 18.9589
20 0.7 0.295 57.85714
30 0.7 0.25 64.28571
40 0.7 0.205 70.71429
50 0.7 0.15 78.57143
Ascorbic acid (50) 0.7 0.12 82.85714
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Graph.2. Nitric oxide radical scavenging

CONCLUSION:

A significant group of trees with therapeutic activity in the genus Ficus. It has been demonstrated that Ficus racemosa
leaves exhibit a broad range of pharmacological activities. The morphological, microscopic, physical-chemical,
powder-characteristics, and extraction of the crude extract of the leaves are the subjects of the current work. The primary
focus of the research was to evaluate the phytochemical composition and analyse the ability of F. racemosa leaves to
scavenge free radicals. The phytochemical research conducted in this study revealed the presence of significant
phytoconstituent classes, including terpenoids and flavonoids. Given that a plant's medicinal effectiveness is attributed
to the presence of a specific class of molecules, this suggests that the plant may be helpful in treating a variety of
illnesses. The current study's findings demonstrate the antioxidant activity of F. racemosa Linn. leaf methanol extract
through its ability to scavenge DPPH radicals and nitric oxide. A thorough analysis of this kind would be essential for
standardizing the leaf material, writing the monograph, isolating the phytoconstituents, doing additional pre-clinical
and clinical research, and producing the formulation.
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