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ABSTRACT
The present paper deals with the phytochemical screening of therapeutic importance from Annona squamosa leaves, an important
medicinal plant. This study involves the preliminary screening, qualitative thin layer chromatographic separation of secondary metabolites
from leaves of A. squamosa. Further, HPLC Flavonoids profile of the methanolic extract had been studied. The generated data has provided
the basis for its wide uses as the therapeutant in the traditional and folk medicines.
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INTRODUCTION
The therapeutic efficacy of many indigenous plants, for
various diseases has been described by traditional herbal
medicinal practitioners1. Natural products are the source
of synthetic and traditional herbal medicine. They are
still the primary health care system in some parts of the
world2. In India, local impirical knowledge about
medicinal properties of plants is the basis for their uses
as a home remedies. It is generally accepted by many
Indians and elsewhere in the world that beneficial
medicinal effects can be obtained by ingesting plant
products. Plants have basis of many traditional
medicines throughout the world for thousands of years
and continue to provide new remedies to mankind3.
Annona squamosa (A. squamosa) L. (Family:
Annonaceae), commonly known as custard apple, is
cultivated throughout India, mainly for its edible fruits.
It is a semi-evergreen shrub or small tree reaching 6–8
meters (20–26 ft) tall. The plant is traditionally used for
the treatment of epilepsy, dysentery, cardiac problems,
worm
infestation,
constipation,
haemorrhage,
antibacterial infection, dysuria, fever, and ulcer. It also
has antifertility, antitumour and abortifacient
properties4-9. Studies of medicinal plants based on
ancient literature and its investigation in modern light is
under process.
The medicinal importance of a plant is due to the
presence of some special substances like alkaloids,
glycosides, resins, volatile oils, gums and Tannins etc.
These active principles usually remain concentrated in
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the storage organs of the plants viz., roots, seeds, bark,
leaves etc. Considering all these facts, present
investigation is designed to find out phytochemical
analysis of A. squamosa a plant which evokes various
therapeutic effects.
MATERIALS AND METHOD
Collection
The leaves of A. squamosa were collected in March,
2011, from botanical garden of L.N.C.P. Bhopal (M.P.)
and authenticated. A voucher specimen was deposited.
Preparation of Plant Extracts
The shade dried plant material was powdered using
mixer grinder, and subjected to soxhelet extraction with
petroleum ether, chloroform, 95% ethanol, and distilled
water for 18h in the order of increasing polarity of
solvents. The condensed extracts were used for
preliminary screening of phytochemicals.
Phytochemical analysis of different crude extract
Extracts were tested for the presence of active principles
such as phytosterols, tannins, flavonoids, saponins,
alkaloids, glycoside, triterpenoids and proteins.
Following standard procedures were used10.
Test for Protein
Millons test, Crude extract was mixed with 2 ml of
Millons reagent (mercuric nitrate in nitric acid
containing traces of nitrous acid), white precipitate
appeared, which turned red upon gentle heating.
Ninhydrin test, Crude extract when boiled with 0.2 %
solution of ninhydrin (Indane 1, 2, 3, trione hydrate),
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violet color appeared. Suggesting the presence of amino
acids and protein.
Test for Fat
Stain test, the small quantity of crude extract was
pressed between two filter papers; the stain on 1 filter
paper indicated the presence of fixed oils.
Saponification test. In small quantity of crude extract
few drop of 0.5N of alcoholic potassium hydroxide
solution were added to which a drops of phenolphthalein
was added separately and heated in a water bath for 1
hour. The formation of soap indicated the presence of
fixed oils and fats.
Test for Carbohydrate
Benedict’s test, Crude extract was mixed with few drops
of Benedict reagent (alkaline solution containing cupric
citrate complex) boiled in water bath; a reddish brown
precipitate formed indicated the presence of sugar.
Fehling’s test, Equal volume of Fehling A (copper
sulphate in distilled water) and Fehling B (potassium
tartrate and sodium hydroxide in distilled water)
reagents were mixed with few drops of crude extract
and boiled, a brick red precipitate of cuprous oxide
forms, if reducing sugar are present.
Test for Tannins
Gelatin test, Crude extract was mixed with 1 % gelatin
solution containing 10 % sodium chloride. A white
precipitate formed, indicated the presence of tannins.
Ferric chloride test, Crude extract was mixed with ferric
chloride. Blue green colour appeared, suggested the
presence of tannins.
Test for Saponins
Froth test, Crude extract was mixed in 1 ml water in a
semi-micro tube, shaked well and noted the sign of
froth. Stable froth indicated the presence of saponins.
Test for Alkaloids
Mayer’s test, Crude extract was mixed with Mayer’s
reagent (potassium mercuric iodide solution). Cream
colour precipitate was formed, indicating the presence
of alkaloids.
Dragondroff’s test, Crude extract was mixed with
Dragondroff’s reagent (potassium bismuth iodide
solution). Reddish brown precipitate was formed which
suggested the presence of alkaloids.
Test for Flavonoid
Shinoda test, Crude extract was mixed with few
fragments of magnesium ribbon and concentrate
hydrochloric acid was added drop wise. Pink scarlet
colour appeared after few minutes, indicated the
presence of flavonoid.
Lead acetate, Test solution was treated with 10% lead
acetate solution. Flavonoids precipitate out.
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Test for Glycosides
Borntrager’s test, 200 mg crude extract was mixed with
2 ml of dilute sulphuric acid and 2 ml of 5 % aqueous
ferric chloride solution, boiled for 5 minutes which lead
to oxidation to anthroquinones, indicating the presence
of glycosides.
Test for Steroids and Triterpenoids
Libermann-Buchard test- Crude extract was mixed with
few drops of acetic anhydride, boiled and cooled, Conc.
Sulphuric acid was then added from the side of the test
tube. A brown ring at the junction of two layers was
formed. The upper layer turned green which showed the
presence of steroids and formation of deep red colour
indicated the presence of triterpenoids.
Salkowski test- Crude extract was mixed with
chloroform and a few drops of conc. H2SO4, shaked
well and allowed to stand for some time. Red color
appeared at the lower layer indicated the presence of
steroids and formation of yellow coloured layer
indicated the presence of triterpenoids.
Separation of secondary metabolites by thin layer
chromatography
For the thin layer chromatographic studies of secondary
metabolites, precoated Silica gel F 254 aluminum plates
(20 X 20cm) were used.
TLC study of alkaloids
The alkaloid spots were separated in chloroform extract
of A. squamosa using the solvent mixture chloroform
and methanol (15:1). The colour and Rf values of the
separated alkaloids were recorded both under ultraviolet
(UV254nm) and visible light after spraying with
Dragendorff’s reagent.
TLC study of Flavonoid
The flavonoid spots were separated in methanolic
extract using chloroform and methanol (19:1) and nButanol: Glacial acetic acid: water (3:1:1) solvent
mixture. The colour and Rf values of these spots were
recorded under ultraviolet (UV254nm) light and the spot
appeared to be bright yellow in color under UV with an
Rf value 0.59 indicating the presence of quercetin11.
TLC study of Sterols
The sterols were separated in methanolic extract of A.
squamosa using benzene:ethyl acetate[2:1].The colour
and Rf values of these phenols were recorded under
visible light12.
Total Flavonoid contents: The content of total
flavonoids was determined by aluminium chloride
colorimetric method. The content of flavonoids was
determined as quercetin equivalent. 10 mg/ml of plant
extract in respective solvent (stock solution SS) was
mixed with 2 ml AlCl3 (2% w/v) in methanol and the
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solution was made up to 25ml with methanolic solution
of acetic acid (0.5% v/v) (Probe solution PS). 1ml of SS
was made up to 25ml with methanolic solution of acetic
acid (contrast solution CS).The absorbance of PS and
CS was measured at 420nm after 30 minutes. The result
expressed as % of total Flavonoids content13.
%TFC = Absorbance at 420 x dilution x 100 / E1%1 cm
x wt. of extract in gms
HPLC study of Flavonoids profile of methanolic
extract A. squamosa leaves
The HPLC analysis was performed using a LC-100,
CyberlabTM, Salo Torrace, Millburry, MAO 1527, USA
with LC-UV-100 UV detector. A CAPCELL (C-18)
HPLC-packed column (4.6 mm I.D.X 250 mm), type
MG 5 µm, number AKAD/05245 was used for the
chromatographic separations. The mobile phase
consisted of solvent mixtures [methanol: water (85:15)].
The separation was performed using isocratic elution (012 min) with a flow rate of 1.0 ml/min and a column
temperature of 25°C. The injection volume was 20µl,
and UV detection was effected at 220 nm. HPLC grade
solvents were obtained from Shyam brothers, 27- Sindhi
market, Bhopal. After phytochemical analysis the
methanolic extract (10µg/ml) were subjected to HPLC
column and the obtained record were superimposed on
the retention time values of these extract.
RESULTS AND DISCUSSION
The curative properties of medicinal plants are perhaps
due to the presence of various secondary metabolites
such as alkaloids, flavonoids, glycosides, phenols,
saponins, sterols etc. The successive extraction leaves of
A.squamosa in different solvents revealed the presences
of alkaloids, flavonoids, phenols, carbohydrate, saponin,
sterols and tannins (Table 1).Thus, the preliminary
screening tests may be useful in the detection of the
bioactive principles and subsequently may lead to the
drug discovery and development. Further, the qualitative
separation of pharmacologically active chemical
compounds were carried out by TLC analysis(Table
2).The total Flavonoids content was found to 2.4 %.
HPLC analysis of methanolic extract of A.squamosa
leaves (Fig: 1) revealed the presence of the Rutin and
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squamocin B with retention times 8.01 and 0.50 min
respectively.
CONCLUSION
In the present study, we have found that most of the
biologically active phytochemicals were present in the
petroleum ether, chloroform, ethanol, methanol and
aqueous extracts of the leaves of A.squamosa. The
medicinal properties of A.squamosa leaves extract may
be due to the presence of above mentioned
phytochemicals. Further studies are in progress in our
laboratory to isolate the active components.
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Test
Carbohydrate
Molish
Benedict
Starch
Hexose sugar

Pet.ether

Table 1: Phytochemical Screening of Annona leaves
Chloroform
Ethanolic
Methanolic

Aqueous

(+)ve
(+)ve
(-)ve
(+)ve

(-)ve
(-)ve
(-)ve
(+)ve

(-)ve
(-)ve
(-)ve
(-)ve

(-)ve
(+)ve
(-)ve
(+)ve

(-)ve
(-)ve
(+)ve
(-)ve

Tannin
FeCl3

(+)ve

(+)ve

(-)ve

(+)ve

(+)ve

Protein
Biuret
Xanthoprotein

(-)ve
(-)ve

(-)ve
(-)ve

(-)ve
(-)ve

(-)ve
(-)ve

(+)ve
(-)ve

Amino acid
Ninhydrin

(-)ve

(-)ve

(-)ve

(-)ve

(-)ve

Alkaloids
Dragnodroff
Mayer

(-)ve
(-)ve

(+)ve
(+)ve

(+)ve
(-)ve

(+)ve
(-)ve

(-)ve
(+)ve

(+)ve
(-)ve

(+)ve
(+)ve

(+)ve
(+)ve

(+)ve
(+)ve

(+)ve
(+)ve

(-)ve
(-)ve
(-)ve
(-)ve

(+)ve
(+)ve
(+)ve
(-)ve

(-)ve
(-)ve
(+)ve
(-)ve

(+)ve
(+)ve
(+)ve
(-)ve

(-)ve
(-)ve
(+)ve
(+)ve

(-)ve
(-)ve
(-)ve

(-)ve
(-)ve
(-)ve

(-)ve
(-)ve
(-)ve

(-)ve
(-)ve
(-)ve

(-)ve
(-)ve
(-)ve

Steroid
Salkowski
Libermann –
Bucher
Flavonoids
Shinoda
NaOH
Lead acetate
Coumarin
Glycosides
Baljet
Legal
Killer-Killani

(+)ve = Present (-)ve Absent
Table 2: TLC Profile
S.No.
1.
2.
3.

Solvent System
Chloroform: methanol [19:1]
n-butanol:acetic acid: H2O[3:1:1]
Chloroform: ethanol[9:1]
Benzene: ethyl acetate[2:1]

Rf
0.43
0.58
0.96
0.52

Inference
Flavonoid
Flavonoid (quercetin)
Alkaloids
Sterol

Fig 1: HPLC Profile of fractionated Flavonoid

IRJP 2 (5) May 2011

Page 242-246

Soni Himesh et al. IRJP 2 (5) 2011 242-246

Leaves and Fruits of A.squamosa
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