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Abstract
Purpose: To undertake the pharmacognostic evaluation of Acacia suma Roxb bark for the purpose of
identification and differentiation from related species.
Methods: The macroscopic and microscopic features of the bark were studied, including the use of
powder microscopy with the aid of suitable tools and reagents. Physicochemical parameters such as
ash values, extractive values and loss on drying were also determined. The bark powder was
successively extracted with different solvents followed by preliminary phytochemical screening of the
extracts.
Results: Macro- and microscopic studies revealed an outer hard and woody exfoliating old bark
consisting of dead elements of secondary bast alternating with tangential strips of compressed cork
tissue. The outer layer consists of cork cell with lenticels, followed by phellum, phellogen and pheloderm
layers. Concentric rings of secondary phloem tissue alternating with regularly arranged polygonal stone
cells and radially traversed medullary rays were present. Preliminary phytochemical screening showed
the presence of alkaloids, carbohydrates, proteins, tannins and phenolic compounds, gums and
mucilages, steroids and triterpenoids, saponins and flavonoids in the bark.
Conclusion: The findings of this study will facilitate pharmacognostic standardization of the plant
material and aid in the preparation of a herbal monograph for the species.
Keywords: Acacia suma var. Acacia polyacantha, Bark, Pharmacognostic evaluation, Standardization,
Phytochemical, Pharmacopoeia
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INTRODUCTION
The family Fabaceae (alternatively known as the
Leguminosae) is one of the largest families of
flowering plants, consisting of 730 genera and
over 19,400 species [1]. The genus Acacia
comprises about 1200 species, indigenous to
tropical and subtropical regions, but found
throughout the world [2]. Acacia suma Roxb var.
Acacia polyacantha Willd is a medium sized
deciduous tree between 3.5 -20 meters in height,
widely distributed in India in deciduous woodland

and groundwater forests in altitudes up to 1800
m [3].
Ethnopharmacological
data revealed that
preparations from stem barks of A. suma find its
application in several traditional and folklore
systems of medicine around the globe. The
ground dried barks are applied externally over
local sores for quick healing. The decoction of
the bark is used orally to treat gonorrhea,
pneumonia, leprosy, malaria, diabetes and
believed to be aphrodisiac [4,5]. Gessler et al [5]
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reported the antimalarial activity of the stem bark.
The hypoglycemic activities of different extracts
of bark are reported by the authors [6]. Presence
of gallocatechins in the barks and an indole
alkaloid N,N-dimethyl tryptamine has been
reported in the leaves [7].
In the light of the above and considering
importance of this medicinal plant, the present
investigation was carried out to study of some
pharmacognostic features of the bark as a whole
including its intact and powdered form that is not
found in the literature. The studies were carried
out in accordance with WHO General Guidelines
for Herbal Drug Standardization methodologies
[8]. The findings from this study would be useful
as standards for the species as well as a source
of reference for further scientific investigation of
the species.

EXPERIMENTAL
Collection, authentication and preparation of
plant material
Intact bark pieces were collected during June
2012 carefully from experimental plants
inhabiting in forests of Ganjam district of Odisha,
India and authenticated by Dr MS Mondal,
Taxonomist, Botanical Survey of India, Howrah.
A voucher specimen (no. BUB 0176) was
deposited in the herbarium museum of
Berhampur university, Berhampur for future
reference. After authentication, fresh barks were
collected in bulk, washed with potable water to
remove adhering dirt followed by rinsing with
distilled water, and were then dried under a
shade and powdered.
Macroscopy
The following macroscopical characters for the
fresh and dried barks were noted: size and
shape, surfaces, fracture, texture, colour, odour
and taste.
Microscopy
Transverse section of the bark
Fresh bark pieces were embedded into paraffin
blocks and sectioned with the help of rotary
microtome. Thin sections with thickness varying
from 10 - 15 µm were collected. Dewaxing of the
sections was done by customary procedure [9].
The sections were stained with phloroglucinol
and hydrochloric acid in the ratio 1:1 and
mounted with glycerin. Microphotographs were
taken using a Leica DMLS microscope attached

with Leitz MPS-32 camera. Photo micrographs of
different magnifications were taken to study the
anatomical features.
Powder microscopy
The shade dried powdered bark screened
through sieve no. 40 was used for the powdered
drug analysis. The specimens were separately
treated with glycerin, N/20 iodine solution (for
detection of starch grains), 10 % w/v alcoholic
ferric chloride (for detection of phenolic
compounds), phloroglucinol-hydrochloric acid
(1:1) for detecting lignin and ruthenium red
solution (for detection of mucilage).
After
staining, the samples were observed under a
compound microscope [10].
Preliminary phytochemical studies
The dried and powdered bark (50 g) was
successively extracted with petroleum ether (60
– 80 oC), chloroform, methanol and water by
reflux for 2 h. Following extraction, the liquid
extracts were concentrated under reduced
pressure to yield dry residues. The extracts were
subjected to preliminary phytochemical screening
using standard procedures to determine the
nature of phytoconstituents content [11-13].
Physicochemical analysis
The physicochemical parameters including ash
values (total ash, acid insoluble ash, water
soluble ash and sulphated ash), extractive values
(ethanol, ether and water soluble) and loss on
drying were performed according to the standard
methods [14].

RESULTS
Macroscopic characters of the bark
The bark is usually in curved pieces with average
size ranging from 2.6 cm – 7.2 cm long and 1.5
cm – 2.8 cm width. The upper surface of the
matured bark is smooth and whitish grey in color,
often with irregular longitudinal ridges and
sometimes transverse cracks. Knobby persistent
prickles in pairs are found below each node,
straw colored to brown or black, with a black tip,
4 to 12 mm long. Inner surface longitudinally
striated, fracture irregular when broken and
coarsely fibrous. The cut surface is smooth and
odourless with mucilaginous astringent taste.
The bark has an average total thickness of 3.2 ±
0.2 mm.
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Microscopic characters (transverse section)
of the bark
The outer hard and woody exfoliating old bark
consists almost entirely of the dead elements of
secondary bast (Fig 1) alternating with tangential
strips of compressed cork tissue. The outer layer
is brown coloured cork cell where the lenticels
are present. Below the cork cell, phellum layer is
present (Fig 2). It takes red color by
phloroglucinol and hydrochloric acid stain. Bellow

the phellum, phellogen and pheloderm layers are
present. Following this, cortex layer is present
where the phloem elements are found.
Concentric rings of secondary phloem tissue
alternating with regularly arranged, stone cells
and radially traversed medullary rays are present
in the former part (Fig 3). Medullary rays cells
mostly biseriate and the stone cells are
polygonal.

Fig 1: Anatomy of the bark – a sector of the transverse section of bark (PM = phellum; PG = phellogen; PD =
phelloderm; PE = phloem elements ST = secondary tissue; XE = xylem elements)

Fig 2: Anatomy of the bark – a sector of the transverse section of bark epidermis: (CC = closing cell; CMC =
complementary cell; LC = lenticels; PM = phellum; PG = phellogen; PD = phelloderm; CX = parenchymatous
cortex)
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Fig 3: Anatomy of the bark – a sector of the transverse section of phloem elements of bark (ST = stone cell; MR
= medullary ray; PH = phloem tissue)
Table 1: Preliminary phytochemical profiles of various extracts of A. suma
Test
Steroids and sterols
Triterpenoids
Alkaloids
Saponins
Flavonoids
Carbohydrates
Gums and mucilages
Proteins and amino acids
Tannins and phenolic compounds
+ = present; - = absent

Pet. Ether
+
+
-

Powder microscopy
The bark powder is grey in color with
mucilaginous astringent taste. The powder
consists of cork cells, vessel elements, fibers,
parenchyma and few stone cells. The vessels
elements are pitted long and cylindrical. They
have simple, horizontal perforations. The lateral
pits are circular to elliptic and dense. In the
powder, the fibers are narrow and long with thick
lignified walls. Parenchyma cells are pitted and
lignified. Stone cells are round in shape and the
cork cells are abundant in the powder.
Preliminary phytochemical studies
The result of the preliminary phytochemical
screening of different extracts (Table 1) showed
presence of alkaloids (in chloroform and
methanol extracts), carbohydrates, proteins,
tannin, gum (in aqueous extract), steroids and
triterpenoids (in petroleum ether and chloroform

Chloroform
+
+
+
-

Methanol
+
+
+
+

Aqueous
+
+
+
+
+
+

extracts), saponin and flavonoids (in methanol
and aqueous extracts).
Physicochemical characteristics
The values obtained for physicochemical
parameters are reported in Table 2.
Table 2: Physicochemical values for A. suma bark
powder
Parameter

Value (% w/w)

Total ash
7.1 ± 0.698
Acid insoluble ash
2.1 ± 0.258
Water soluble ash
3.418 ± 0.354
Sulphated ash
8.625 ± 0.655
Ether soluble extractive
3.025 ± 0.275
Ethanol soluble extractive
6.075 ± 0.275
Water soluble extractive
11.0 ± 0.73
Loss on drying
6.675 ± 0.726
Values are expressed as mean ± SD (n = 4)
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DISCUSSION
A plant may be considered as a biosynthetic
laboratory, not only for the chemical compounds
such as carbohydrates, proteins and lipids that
are utilized as food by man, but also for a
multitude of compounds like glycosides,
alkaloids, volatile oils, saponins, steroids and
sterols, flavonoids and phenolic compounds that
exert a physiological effect. The compounds that
are responsible for therapeutic effects are usually
the secondary metabolites. A systematic study of
a crude drug embraces through consideration of
both primary and secondary metabolites derived
as a result of plant metabolism in addition to its
macro and microscopic studies.

suitable standards for the herbal drugs have to
be done by the researchers. The best strategy is
to follow closely the pharmacopoeia definitions of
identity and set standardized parameters for the
establishment of standard quality of raw material.
The preparations made from the stem barks of A.
suma are currently being used in several
traditional and folklore systems of medicine for
the treatment of various diseases without
standardization. These findings would help as a
tool for identification of A. suma with its
pharmacognostic characteristics, discriminating it
from its other species diversity and aid in the
preparation of an herbal monograph for the
species.
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