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ABSTRACT
The Present communication deals with the various pharmacognostic evaluation on the leaves of Ximenia americana include morphological, microscopical
characters, powder microscopy and physicochemical characters like ash values and loss on drying, TLC studies etc.The preliminary phytochemical
screening is also carried out and it is revealed that, the presence of Alkaloids, Sterpoids, Sugars, Saponins,Tannins, and Terpenoides in methanol extract.
Steroids in traces and absence of Terpenoides in ethanol and aqueous extract of the leaves of X.americana which may be responsible for its
antinociceptive activity.
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INTRODUCTION
Ximenia americana Linn is a small tree or shrub native to
African tropics but can also be found in many parts of the
world belongs to family Olacaceae1 . It is commonly known
as false sandal wood, Wild Plum, tallow wood, Sour Plum,
Yellow Plum or Sea Lemon. It is a large straggling,
variable shrub or a small tree, reaching height up to 4.5
meters with spiny branches, semi parasitic on the roots of
other trees or self paracytic, found in the dry forests of the
Deccan peninsula and rocky coasts of the Andaman’s up to
an altitude of 800 mts. It is drought tolerant and grows in
the areas with 300 -1250 mm rainfall with 14-300 c
temperature. The plant is also used for hedge, flowers white
or yellowish white, fragrant in short, few flowered, axillary
racemes. It has small oval shaped leaves, bright green and
have a strong smell of almonds, pale yellowish greenish
cream, flowers are pale in color and Fruits are oval shape
lemon-yellow or orange-red and has zig zag branches2.
Therapeutic potentials of herbal drugs ranges from parts of
plants through, simple extracts to isolated active
constituents. About 80% of world population relies on
folklore medicine for curing various ailments3.
According to tribal literature available, the X.americana
leaves and twigs are used in treating fever and cold. The
fruits and seeds are credited with laxative properties. Syrup
made from the fruits is used for dropsy and rheumatism. A
decoction of the roots and leaves are used as a febrifuge
and also for diarrhoea and jaundice. The freshly crushed
roots and leaves are applied locally for relief from febrile
headache. The crushed leaves have the smell of bitter
almonds and are sometimes used as a flavouring agent. The
young leaves are said to be boiled and eaten. In Australia
the leaves are reported to be strongly Cyanogenetic4. The
roots are used in skin problems, headache, sleeping
sickness, edema, dysentery, mouth ulcers and as antidote in
poison. In northern parts of Nigeria the tradition of
Hausa/Fulani’s communities are being used for treating
Malaria, leprotic ulcer5. It may also be used for colds and as
laxative. An infusion of the leaves is used as eye wash, and
for toothache, constipation and angina. The roots can also
be used to treat veneral diseases, oedema etc2. The fruits are
used in habitual medicine and in diabetic1. The wood is
used as a substitute for Sandal wood. Seeds are used as a

purgative in Nigeria. Whole plant is used in the preparation
of intoxicating drink6.
Literature review revealed that the plant Ximenia
americana has been alleged to have antineoplastic activity,
antimicrobial activity2,5 and anti inflammatory action5. The
aqueous plant material extract is also used in the treatment
of cancer in African traditional medicine. Phytochemical
Screening and Anti Diabetic activity of Methanolic Extract
of Leaves of X.americana in Rats7. Antimicrobial activity
and Chemical constituents of X.americana. Studies on
Protective effect of leaf extracts of X.americana Linn on
Acetaminophen induced hepatotoxicity in Rats3. The results
of this study indicated that plant X.americana leaf have
potent Hepatoprotective action against acetaminophen
induced hepatotoxicity in rats. The oral evidence indicator
that the plant is effective in many disease conditions but
there is no documented scientific evidence to support such
uses1 and also no reports on the pharmacognostic
statndardization. Hence, an attempt has been made to carry
out macro, micro, powder microscopical and Preliminary
phytochemical analysis on the leaf.
MATERIALS & METHODS
The fresh plant was collected from Chintala village,
Dornala mandala, Prakasam District, Andhra Pradesh,
India, and authenticated as Ximenia americana Linn.
belonging to the family Olacaceae from S.V.University,
Thirupathi (A.P), India (Plate. 1). The leaves of the plant
were shade dried, powdered and used for carrying out
Microscopical phytochemical and TLC Studies. Dried
leaves were soaked in 70٪ alcohol for 24 hours, and were
used to take freehand sections, cleared with chloral hydrate
solution and water, stained with safranin according to the
standard prescribed methods8&9. Micro Photographs were
captured with Nikon Digital camera. Powder of the shade
dried leaves was used for chemical analysis. Physico
chemical standard were determined according to the
standard procedures of Indian Pharmacopoeia. Preliminary
phytochemical screening of the leaf drug was also carried
out according to the standard methods10&11. For thin layer
chromatography (TLC) the powdered leaves(5gm) were
extracted with methanol, ethanol and aqueous extracts were
subjected to TLC in various solvents at 300 c using
precoated aluminium plate (Merck, layer thickness 0.2mm)
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over silica gel GF 254. The solvents used for TLC were of
analytical grade12.
RESULTS AND DISCUSSION
Macroscopic characters (Plate 2 Fig.1-3)
Leaves ovate to broadly elliptic, coriaceous,emarginated,
oblong or roundish and glabrous.Leaves are shortly
petiolate/ petioled, leaf base rounded, venation
conduplicate. Leaf measures 2.5-5.0 cms x 3.8- 1.3 cms. ,
tastes slightly bitter and smell agreeable. Plant has zig zag
branches.
Microscopic Characters
Petiole (Plate 2 Fig. 4)
T.S of the petiole through the distal end exhibits an arc of
separate vascular bundle with more or less well developed
wings. Epidermis single layered, composed of thin walled
cubical shaped cells covered externally with thin wavy
cuticle. Some of the upper epidermal cells elongate to form
simple, uniseriate, elongated trichome.Ground tissue is
large consisting of 1-3 layers of collenchyma and rest of
cells filled by oilgloubles and clustered calcium oxalate
crystals. Upper layer of cells filled by brownish red content
of tannin. Vascular bundle is arc shaped with a continuous
ring of xylem and phloem. Vascular bundles are collateral,
conjoint and open. A continuous ring of clustered calcium
oxalate crystals surrounds the vascular bundle region. Many
layered compactly arranged, thin walled rounded
Parenchymatous cells filled with oilgloubles, crystals
occupies the centre region of the vascular bundle.
Midrib region (Plate 2 Fig. 5-9 & Plate 3 Fig. 1)
Leaf presents a dorsiventral in Structure. T.s through the
midrib region shows planoconvex in structure, both upper
and lower epidermal cells are made up of rectangular cells
and covered by wavy thick cuticle. Towards the adaxial
side,1-3 layered parenchymatous cells are present which are
brown coloured and filled with tannin and 1-3 layers of thin
walled, compactly arranged parenchymatous cells. Some of
the cells show oilgloubles, Clustered crystals of calcium
oxalate and towards the abaxial side1-3 layers of
collenchymatous cells and 1-5 layers of thin walled,
compactly arranged parenchymatous cells filled with
oilgloubles, resin cells and Clustered calcium oxalate
crystals .A continous ring of arc shaped vascular bundle is
occupied in the centre of the midrib region. Vascular
bundles are collateral,conjoint and open. Xylem is
separated by uniseriate medullary ray cells.
Laminar region (Plate 3 Fig. 2-4)
T.S of the laminar region shows upper and lower epidermis,
covered by thick wavy cuticle with cubical cells. Mesophyll
tissue is well developed and shows 2 layers of palisade
cells, which are thin walled, elongated, filled with abundant
reddish resin in the form of drops. Some of the cells show
clustered calcium oxalate crystals. In between
the
mesophyll tissue, continuous elongated xylem strand is
present represented by only helical thickenings. All most all
mesophyll tissue are filled with abundant oilgloubles,
crystals and reddish resin in the form of drops. Spongy
parenchyma are many layered and closely arranged.
Epidermal peeling (Plate 3 Fig. 5 & 6)
In surface view upper epidermal cells are straight walled, in
the lower surface of the leaf shows rubiaceous type of
stomata. Stomata are present abundantly where as in the
upper surface stomata are scanty.

Diagnostic characters /Features of leaf of X. americana
Microscopical characters
1) Presence of arc of collateral, conjoint and open vascular
bundle in the petiole and midrib region. (An arc of
separate bundles).
2) Presence of abundant, continuous ring of clustered
calcium oxalate crystals near the vascular bundle region
of petiole.
3) Presence of abundant resin drops in the laminar region.
4) Presence of reddish brown tannin content in the ground
tissue of the petiole and abaxial side of the leaf.
5) Presence of simple, elongated, uniseriate trichomes
near the upper region of the epidermis of petiole region
6) Presence of abundant rubiaceous type of stomata in
the lower region of the leaf.
7) Presence of abundant clustered crystals of calcium
oxalate in the Parenchymatous region of the leaf.
Powder Microscopy (Plate 4 & 5)
Leaf powder is dark green in colour, smell agreeable, tastes
slightly bitter. When powder is treated with chloral hydrate
solution, water and glycerine, observed under the
microscope, following fragments of different types of
tissues were identified.
1) Presence of different fragments of tissues.
2) Presence of abundant clustered calcium oxalate crystals.
3) Presence of uniseriate trichome.
4) Presence of fragments of epidermal cells with stomata in
surface view. .
5) Presence of fragments of epidermal cells with stomata
6) Presence of fragments of reticulate type of xylem vessel.
7) Presence of fragments of epidermal cells with reddish
brown tannin content
8) Presence of clustered crystals.
9) Presence of epidermal cells.
10) Presence of fragments of epidermal cells filled with
resin drops and oilgloubles.
11) Presence of epidermal cells in surface view.
12) Presence of fragments of collenchymatous cells.
13) Presence of thinwalled epidermal cells.
14) Presence of Parenchymatous cells with oilgloubles and
reddish tannin content
Quantitative values
1)Stomatal Number--Lower Epidermis ---6-7-9/sq mm2
Upper Epidermis --- 4-5-7/sqmm2
2) Stomatal index- Lower Epidermis ----13.31- 14.2115.35/sqmm2
Upper Epidermis ----5.25-6.35-7.35/ sqmm2
Physico chemical Analysis (Table 1)
Ash values were used to determine the quality and purity of
the crude drugs. Procedure given in Indian Pharmacopoeia
was used to determine the different ash values such as total
ash and acid insoluble ash. Alcohol soluble and water
soluble extractive value were also determined as per
procedure given in Indian Pharmacopoeia.
Preliminary Phytochemical Analysis (Table 2)
The dried powder leaf material was extracted with
methanol, ethanol and aqueous successively in a Soxhlet
apparatus. The extracts were filtered while hot and
concentrated under reduced pressure. The particle and %
yields of the extracts were calculated. The concentrated
extracts of the leaves were subjected to qualitative chemical
test for the identification of various active Constituents. The
investigation revealed the presence of Alkaloids, Steroids,
Sugars, Saponins, Tannins, and Terpenoides in methanol
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extract. Steroids in traces, absence of Terpenoides in
ethanol and aqueous extract.
Thin Layer Chromatography (Plate 6 & Table No. 3)
The methanol, ethanol and Aqueous extracts were subjected
to Thin layaer chromatography (TLC). Developing solvents
were Toluene : Ethyl acetate (93:7), Butanol:Acetic acid :
Water ( 4:1:5). Plates were viewed under 366nm. Rf values
of the various spots were noted. The methanol extract
showed three spots at Rf 0.14,0.74 & 0.86. The ethanol
extract showed 4 spots at Rf 0.086,0.14,0.21 and 0.34 and
the Aqueous extract showed 4 spots at Rf 0.11,0.31,0.62
and 0.70.
CONCLUSION
The pharmacognostical, physico chemical and preliminary
phytochemical analysis on the leaves of Ximenia americana
evolved from the present investigation provide useful
information and authentication of the plant. The
phytochemical investigation can further be isolated and
undergo further pharmacological evaluation of the active
principles present in the leaves of Ximenia americana,
which will be of immense use for the researchers and also
in the field of Indigenous system of medicine.
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Table 1: Physico chemical Analysis
Parameters
Result
Loss on Drying
3.30 %
Total ash
9.00 %
Acid insoluble ash
1.15 %
Alcohol soluble extractive
15.00 %
Water soluble extractive
27.90 %

Sl no
1
2
3
4
5

Table 2: Preliminary Phytochemical analysis
Type of
Extract
constituents
Ethanol
Aqueous
Methanol
+
+
+
Alkaloids
+
Traces
Traces
Steroids
+
+
+
Sugars
+
+
+
Saponin
+
Tannin
+
Terpenoids

Table 3: TLC Studies
Solvent system

Sl No.

Extractive

Adsorbent

1

Methanol : Water (80:20)

2

Ethanol

3

Aqueous

Silica gel 60 F 254 Pre
coated plates
Silica gel 60 F 254 Pre
coated plates
Silica gel 60 F 254 Pre
coated plates

Tolune : Ethyl acetate
(93:7)
Tolune : Ethyl acetate
(93:7)
Butanol : Acetic acid :
Water
( 4:1:5)

Rf values

Spraying
Reagent
Iodine

0.14,0.74, 0.86

Iodine

0.086,0.14,0.21,0.34

Iodine

0.11,0.31,0.62,0.70

PLATE 1: Ximenia Americana Linn. Plant
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PLATE 2

PLATE 3
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PLATE 4

PLATE 5
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PLATE 6
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