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Abstract:

Preliminary phytochemical study of G. asiatica Linn. fruit showed water soluble extractive (19.2 %)
more than alcohol soluble extractive (14.8 %). It also demonstrated pH, moisture content, total ash,
water soluble ash, acid insoluble ash and sulphated ash 5.36, 32.93%, 5.25%, 2.10%, 2.80% and 6%
respectively. Qualitative chemical examinations of methanol and aqueous fruitextracts of G. asiatica
Linn. revealed the presence of Carbohydrates, Flavonoids, Steroids, Triterpenoids, Glycosides,
Phenolics and Tannins. Successive petroleum ether and chloroform extracts showed presence of
steroids while successive ethanol extract showed presence of Carbohydrates, Flavonoids, Amino acids,
Steroids, Glycosides, Phenolics and Tannins. Triterpenoids, alkaloids, amino acids and saponins are
absent in all the extract.

Introduction:
Synonyms: Grewia subinaequalis DC.

Biological Sourcel: Drug consists of dried whole plant of Grewia asiatica Linn. belonging to family
Tiliaceae.

Part used: bark, fruits, leaves?

Plant of Grewia asiatica Linn.

Vernacular names3

Sanskrit : Dharmana, Parusha

Bengali : Shakri, Phalsa

English : Phalsa

Gujrati : Phalsa

Hindi : Phalsa

Malayalam : Sataschi

Marathi : Daman, Damni, Karavarani

Tamil : Tadachit, Sadachi,Una, Tarra

Telugu : Phutiki, Charachi, Ettatada, Nulijana
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Punjabi : Phalna, Pharua

Description23

A shrub or small tree, young parts stellately pubescent.

e Bark: Rough and gray.

e Leaves: Leaves are 7-17/6-12 cm, ovate or suborbicular, acute or subacuminate or cuspidate, sharply
and often coarsely doubly serrate, subglabrous above, hairy-tomentose beneath, rounded oronly
slightly cordate at the base 5-6-7 nerved; petioles 6-12 mm long, thickened at the top; stipules nearly as
long as the petioles, linear, lanceolate.

e Flower buds: Flower-buds broadly cylindric or clavate. Peduncles axillary, usually many, long,
slender, far exceeding the petioles and often 3-4 times as long, sometimes 4 cm long.

e Flowers: Flowers large. Bracts beneath the pedicels lanceolate. Sepals about 10 cm. long, linear
oblong, acute, stellately pubescent or tomentose. Petals yellow, oblong or ovate-oblong, jagged or
entire, about 6 mm. long, not bifid, gland with a wide fleshy margin, pubescent towards the edges.
Gonophore long. Stigma with 4 short, rounded lobes; style much thickened above.

e Fruit: Fruit red, globose, 6-8 mm. diameter; pyrenes 1-2, always 1- celled only.

Habitat: Drier woodlands and on most soils as well as drier vine thicketsand coastal regions".

Materials And Method ;56789101

Collection Of Plant Material

Aerial parts of Grewia asiatica Linn. herbs growing in natural habitat in Rampura, Panchmahal, Gujarat, India,
were collected in June, 2018.

Pharmacognostic Evaluation

Morphology:
The morphology or macroscopical description of a crude drug include size, shape, nature of outer and inner
surfaces, types of fracture, and organoleptic characters like color, odour, taste etc.

Microscopic Evaluation

a) Transverse section of the leaf.

The material to be sectioned was held between the thumb and four finger of the left hand. Whole fruit
was placed in between the piece of potato same as leaf and transverse cut is made.Using sharp razor
held in the right hand, thin section was made the razor across the object in quick successions.
Transferred the sections in to watch glass containing water, added chloral hydrate to these sections,
boiled, filtered and the sections were stained with phloroglucinol & hydrochloric acid (1:1) and the
same mounted in glycerin and observed under low power.

b) Powder microscopy

The coarse fruit powder was boiled with chloral hydrate for 5 minutes, and then stained with
phloroglucinol and HCL (1:1) and observed for the microscopic features under high power (40 x).

Ash values

Total ash: Accurately weighed 2 g of the ground air dried material was placed in a previously ignited
and tarred crucible (usually platinum or silica). Then the material was spread in an even layer and
ignited it by gradually increasing the heat to 500- 600°C (480°C) until it was white, indicating the absence
of carbon. It was cooled in desicator and weighed. If carbon free ash cannot be obtained in this manner,
the crucible was cooledand residue was moisten with 2 ml of water or a saturated solution of ammonium
nitrate. Then it was dried on a water bath or on a hot plate and ignited to constant weight. The residue
was allowed to cool in desicator for30 minutes, and it was weighed without delay. The percentage of
total ashwas calculated with reference to air-dried plant material.

Acid insoluble ash: In the crucible containing the total ash, 25 ml of hydrochloric acid was added and
covered with a watch glass and boiled gently for 5 minutes. The watch glass was rinsed with 5 ml of
hot water andadded this liquid to the crucible. The insoluble matter was collected on an ash less filter-
paper and washed with hot water until the filtrate was neutral. The filter paper containing the
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insoluble matter was transferred to the original crucible. It was dried on a hot plate and ignited to
constant weight. The residue was allowed to cool in desicator for 30 minutes, and it was weighed
without delay. The percentage of acid insoluble ash was calculated with reference to air-dried plant
material.

Water soluble ash: In the crucible containing the total ash, 25 ml of water was added and boiled for 5
minutes. The insoluble matter was collected in a

sintered-glass crucible or on an ash less filter paper and washed with hotwater. The filter paper containing
the insoluble matter was transferred to the original crucible and ignited in a crucible for 15 minutes at
a temperature not exceeding 4500°C. The residue was allowed to cool in desicator for 30 minutes, and it
was weighed without delay. The weight ofthis residue was subtracted from the weight of total ash. The
percentage of water soluble ash was calculated with reference to air-dried plant material.

Sulphated ash: Heated silica crucible to redness for 10 minutes; allowed to cool and weighed. Placed
one gram of air-dried powder in silica crucible, moistened with sulphuric acid, ignited gently again
moistened withsulphuric acid and ignited at about 800°C cooled and weighed, once again ignited
for 15 minutes and weighed. The percentage of sulfated ash was calculated with reference to air-dried
powder.

Extractive values

The determination of Extractive values helps to determine the amount of soluble constituents in a
given amount of medicinal plant material, when extracted with solvents.

The extraction of any crude drug with a particular solvent yields a solution containing different
phytoconstituents. The composition of these phytoconstituents in that particular solvent depends upon
the nature of drug and solvent used. The use of single solvent can also be used by means of
providing preliminary information of quality of a particular drug sample.

Alcohol soluble extractive: Accurately weighed 4.0 g of coarsely powdered air dried material was
placed in a glass-stoppered conical flask and macerated with 100 ml of the alcohol (ethanol or methanol)
in closedflask for 24 hrs. It was shaken frequently for the first 6 hrs and allowed to stand for 18 hours.
Then it was filtered rapidly taking care not to lose any solvent and then transferred 25 ml of the filtrate
to tarred flat-bottomed dish and evaporated to dryness on water bath. It was dried at 105°C for 6 hours,
cooled in a desicator for 30 minutes and weighed without delay. The percentage of alcohol-soluble
extractive was calculated with reference to air- dried drug.

Water soluble extractive: Accurately weighed 4.0 g of coarsely powdered air dried material was
placed in a glass-stoppered conical flask and macerated with 100 ml of the water in closed flask for 24
hrs. It was shaken frequently for the first 6 hrs and allowed to stand for 18 hours. Thenit was filtered
rapidly taking care not to lose any solvent and then transferred 25 ml of the filtrate to tarred flat-
bottomed dish and evaporatedto dryness on water bath. It was dried at 105°C for 6 hours, cooled in a
desicator for 30 minutes and weighed without delay. The percentage of water-soluble extractive was
calculated with reference to air-dried drug.

Total solid content

An accurately weighed quantity of the shade-dried of powder was taken in a tarred glass bottle and the
initial weight was taken. The crude drug was heated at 1059C in an oven and weighed. This procedure
was repeated till a constant weight was obtained. The moisture content of the sample was calculated in
percentage with reference to the shade-driedmaterial.

Determination of pH

The pH value of a solution was determined potentiometrically by means of a glass electrode, a reference
electrode and a digital pH meter. The pH meter was operated according the manufacturer’s instructions.
First the apparatus was calibrated using buffer of 4, 9 and 7 pH. 1 g powdered extracts or 1 tablet or
capsule was taken and dissolved in 100 ml dimeneralized water. The electrodes were immersed in the
solution and measured the pH.
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Qualitative Phytochemical Evaluation
Extration of phytoconstituents

Fruits of G. asiatica Linn. were collected and juice of fruits were spraydried for powder and marc was
also collected and powdered. Then mixed the both powder. 200g powder of fruit constituents of G.
asiatica Linn. were extracted by successive extraction using Petroleum ether (40-60), chloroform,
ethanol and methanol successively by soxhlet apparatus. 100g leaf powder is macerated with
chloroform water for aqueous extraction for7 days. All the extracts were filtered, concentrated and air
dried, weighed and percentage yield was determined4.

Qualitative chemical identification
Qualitative chemical tests for identifying various phytoconstituents present were carried out on various
extracts and powder of G. asiatica Linn. Leaf as follows.

1

X/
%

2)

*
L X4

*
L X4

Tests for Alkaloids

Mayer’s Test(Potassium mercuric iodide solution): To extract/sample solution, add few drops of
Mayer’s reagent, creamy white precipitate is produced.

Dragendroff’s Test(Potassium bismuth iodide solution): To extract/sample solution, add few drops
of Dragendroff’s reagent, reddish brown precipitate is produced.

Wagner’s Test(Solution of lodine in Potassium lodide): To extract/sample solution, add few
drops of Wagner’s reagent, reddish brown precipitate is produced.

Tests for Glycosides

General Test: Extract 200 mg of the drug using 5 ml of dilute (10%) sulphuric acid and boil on
water bath. After boiling add equal volume of water to the volume of NaOH used in the above test.
Add 0.1 ml of Fehling’s A and B until alkaline (red litmus changes to blue) and heat on water bath
for two minutes. Note the quantity of the red precipitate formed represents the glycoside after acid
hydrolysis.

Cardiac glycosides (Keller-kiliani Test): The sample drug was treated with 1ml mixture of 1
volume of 5% FeCls solution and 99 volume of glacial acetic acid. To this solution few drops of
concentrated H>SO4 was added. Appearance of greenish blue color within few min. indicated the
presence of cardiac glycosides.

Anthracene glycosides (Borntrager Test): Boil 200 g of the test material with 2 ml of dilute
H2SO4 in test tube for 5 min centrifuge or filter while hot, take supernatant/filtrate, cool and shake
with anequal volume of dichloromethane. Separate the lower dichloromethane layer and shake
with half its volume of dilute ammonia. A rose-pink to red colour indicate the presence of
anthracene glycosides.

Tests for Flavonoids

Shinoda Test(Magnesium Hydrochloride reduction test): To the extract solution add few
fragments of magnesium ribbon and concentrated Hydrochloric acid drop wise, pink scarlet or
crimson redcolor appears after few minutes.

Test for Saponins

Frothing Test: The sample drug was vigorously shaken withdistilled water and was allowed to
stand for 10 minutes and classifiedfor Saponin content as follows: Stable froth more than 1.5 cm
indicated the presence of Saponin.

Test for Tannins

With FeCls: The water extract of the sample drug was treated with alcoholic FeCls. Blue color
indicated the presence of tannins.

With lead acetate: With 5% lead acetate solution tannins give precipitate which turns red on addition
of KOH solution on excess addition precipitate is dissolved.

Tests for Sterols and Triterpenoids

Libermann-Burchard test(10 ml acetic anhydride+10 ml conc. H2SO4+100 ml absolute
alcohol): Extract treated with few drops of acetic anhydride, boil and cool, concentrated sulphuric
acid is added from the side of the test tube, A brown ring at the junction of two layers and the
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upper layer turns green indicates the presence of sterols and formation of deep red color indicates
the presence oftriterpenoids.

Salkowski’s test: Treat extract in chloroform with few drops of concentrated Sulfuric acid, shake well
and allow to stand for some time, red color appears in the lower layer indicates the presence of
sterols and formation of yellow colored lower layer indicating thepresence of triterpenoids.

Test for Carbohydrates

Molisch's test(a-nepthol in 95% alcohol): Test solution with few drops of Molisch's reagent and 2ml
of concentration sulphuric acid is added from the sides of the test tube, shows a purple ring at the
junction of two liquids.

Barfoed's test: Test solution treated with Barfoed's reagent on boiling on a water bath shows
brick red precipitate.

Benedict's test: Test solution treated with Benedict's reagent on boiling on a water bath shows
reddish brown precipitate.

Fehling’s test: Equal volume of Fehling’s A (CuSO4 in distilled water) and Fehling’s B
(Potassium sodium tartarate + NaOH in distilled water) solutions was mixed and boiled for one
minute. Add equal volume of test solution, heat on water bath for 5-10 minute. Yellow colour or
red precipitates indicates the presence of Sugar.

Tests for Proteins

Biuret Test: Test solution treated with 40% sodium hydroxide and dilutes copper sulphate
solution gives blue color.

Ninhydrin test(0.1% solution in n-butanol): Test solution treated with ninhydrin reagent gives
blue colour.

Result And Discussion:

Table 1: Morphology of G. asiatica Linn. fruit

Sr. No Features Observation
1 Surface Hairy smooth
2 Type Smiple drupe
3 Shape gloubose
4 Size 6-8 mm
5 Colour Red to violet
6 Taste Sour to sweet
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Transverse section of fruit

T.S of Fruit of G. asiatica Linn.
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T.S of Fruit of G. asiatica Linn.

Transverse section of fruit shows single layered cuticularised papillose epidermis with large and small
stellate covering trichomes followed by 4-6 layers of parenchymatous tissue having tangentially
elongated, thin walled cells embedded with large cells containing solitary, polygonal and spheroidal
clustered crystals of calcium oxalate. Inner to this, lies a wide zone of radially elongated
parenchymatous cells embedded with scattered vascular bundles having fibrous bundle cap. Clustered
crystals of calcium oxalate and a few starch grains are present in some of the cells. Next lies a zone of
aerenchymatous tissue having large air chambers followed by several Invent of parenchymatous cells,
some containing clustered crystals of calcium oxalate surrounding the seeds.

Drupes develop from the superior ovary. The fruit wall shows three well differentiated layers. The
epicarp consists of a single layer of compactly arranged cutinized epidermal cells. Sometimes
unicellular hairs are found arising from epidermal cells. The mesocarp forms the fleshy part of fruit and is
made up of loose parenchymatous tissue. The endocarp is stony and consists of several layers of
longitudinally elongated sclerides.

Powder study of fruit shows the presence of star shaped unicellular lignified trichomes, sclerides,
prism shaped crystal of calcium oxalate andparanchymatic cells.

Table 2: Powder study of G. asiatica Linn. fruit

Sr. No. Features Observation
1 Nature Coarse powder
2 Colour Pinkish brown
3 Odour Characteristic
4 Taste Sweet

Microscopic

5 Sclerides Spiral shaped
6 Trichomes Unicellular covering
7 Calcium oxalate crystal Prism shaped
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E “ v

a) Calcium oxalate crystal b) Paranchyma

c) Trichomes d) Sclerides

Powder study of G. asiatica Linn. Fruits

Extractive Values and Ash Values

Table 3: Physical Parameters of G. asiatica Linn. fruit

fruit
Extractive value
Water soluble (%w/w) 19.2+0.31
Alcohol soluble(%w/w) 14.8+0.17
pH 5.36
Moisture content(%w/w) 32.93 +0.65
Ash values (%w/w)
Total ash 5.25+0.22
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ater soluble ash content 2.10+0.17 ‘
cid insoluble ash content 2.80+£0.27 ‘
Sulphated ash content 6.00 £ 0.36

Preliminary study of G. asiatica Linn. leaf showed water soluble extractive (19.08 %) more than alcohol
soluble extractive ( 12.40 %). It also demonstrated pH, moisture content, total ash, water soluble ash, acid
in soluble ash and sulphated ash 6.48, 28.18%, 2%, 1.75%, 0.6% and 5.65% respectively.

Study of G. asiatica Linn. fruit showed water soluble extractive (19.2 %) more than alcohol soluble
extractive (14.8 %). It also demonstrated pH, moisture content, total ash, water soluble ash, acid insoluble
ash and sulphated ash 5.36, 32.93%, 5.25%, 2.10%, 2.80% and 6% respectively.

Extraction And Phytochemical Investigations

The powder of G. asiatica Linn. leaves and fruits were successively extracted with
Petroleum Ether, Chloroform, Methanol by soxhlet apparatus & Maceration with
Chloroform water.

Table 4: Extractive values and physical characteristics of G. asiatica Linn. fruits

extracts
Extract Extractive Colour Odour Consistency
value (%)
Pet. Ether (40-60°C) 04.85 Brown Characteristic  Semisolid
Chloroform 07.45 Brown Characteristic ~ Semisolid
Ethanol 11.76 Dark brown Sweet Waxy
Methanol 12.20 Dark brown Sweet Waxy
Aqueous 17.75 Dark brown Sweet Waxy

The petroleum ether and chloroform G. asiatica fruit extract were semi- solid, brown and the yield were
4.85% and 7.45%, ethanolic, methanol and aqueous extracts were waxy, dark brown and the yield were

11.76%, 12.20% and17.75% respectively.

Table 5: Qualitative chemical analysis of various extracts of G. asiatica Linn. fruits

Nature

Pet. ether

Chloroform

Ethanol

Methanol

Aqueous

Alkaloids

Carbohydrates

Flavonoids

+ +

+
+

Amino acids

Steroids

+ + + +

Triterpenoids

Saponins
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Glycosides - -

Tannins & Phenolics |- -

Qualitative chemical examinations of methanol and aqueous fruit extracts revealed the presence of
Carbohydrates, Flavonoids, Steroids, Triterpenoids, Glycosides, Phenolics and Tannins. Successive
petroleum ether and chloroform extracts showed presence of steroids while successive ethanol extract
showed presence of Carbohydrates, Flavonoids, Amino acids, Steroids, Glycosides, Phenolics and
Tannins. Triterpenoids, alkaloids, amino acids and saponins are absent in all the extract.
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