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ABSTRACT
Abutilon Indicum (Linn.) Sw. of family Malvaceae is considered as the source of “Atibala” by Ayurvedic Pharmacopoeia of India. Seeds of this plant are
available in the market in the name of “Baladana”. It is observed that, Abutilon glaucum (Linn.) Sw. of family Malvaceae, found in certain parts of India, is
being used by traditional vaidyas and also available in market in the name of “Atibala”. Pharmacognostical and physico-chemical study of the seeds of A.
indicum (Linn.) Sw. and A. glaucum (Linn.) Sw. is lacking. Hence, the present study was designed to evaluate the above characters of seeds of both the plants,
including their powder characters. Seeds of A. indicum (Linn.) Sw. and A. glaucum (Linn.) Sw. were collected from local farm house of Jamnagar, Gujarat and
are authenticated by expert taxonomist. Morphologically, these two seeds are much more identical except their colour and surface characters. A. glaucum
(Linn.) Sw. is having more pitted and stellate hairs located near the hilum region in comparison to A. indicum (Linn.) Sw. Both these seeds can be easily
differentiated by the presence of trichomes such as simple unicellular trichomes in A. glaucum Sw. The length of the arms of stellate trichomes in A. indicum
Sw. are shorter, where they are almost double in height in A. glaucum Sw. Similarly cluster of crystals calcium oxalates are present in cells of endosperm in A.
indicum Sw only and not found in A. glaucum Sw.
Keyword: Abutilon indicum, Abutilon glaucum, Pharmacognosy, Physico-chemical parameter, Phytochemical screening, HPTLC.

INTRODUCTION
The word 'Pharmacognosy' is derived from two Greek words
'Pharmakon', 'a drug', and gignosco, 'to acquire a knowledge'.
It may be defined as "an applied science which deals with the
biological, biochemical and economical features of natural
drugs and their constituents." In a restricted sense, it implies
particular knowledge of methods of identification and
evaluation of drugs1.
Bala & Atibala are the two well known strength promoting
Rasayana Drugs maintioned in Ayurveda. Their Botanical
identities have been designated as Sida cordifolia (Linn.) and
Abutilon indicum (Linn.) Sw., both from the family
Malvaceae. Their roots being the major part of the plant used
in the medicine but their seeds are also available in the
market under the common name of “Baladana” and
therapeutically are said to be possess identical properties like
its roots. Abutilon indicum (Linn.) Sw. is considered as an
official source of “Atibala” mention in Ayurvedic
Pharmacopoeia of India and Abutilon glucum (Linn.) are
being used as substitute of “Atibala” then the sida and
abutilon both are sold as under the common name of “Bala”.
Hence great controversy is found to be existed in “Baladan”
which need through investigation for solving this
controversy2,11.
MATERIAL AND METHOD
Identification and collection of the Drugs
Fresh seeds of A.indicum and A.glucum were collected from
the Botanical garden of I.P.G.T. & R.A., Jamnagar in the
month of November 2011. The collected samples were
identified, authenticated by using various floras & texts. The
verified specimen has been preserved in the Pharmacognosy

Departmental herbarium museum vide no 6031 and 6032 for
A.indicum and A.glucum respectively, for future reference.
All the samples were subjected for shed drying and preserved
in the dry air tight container.
Methods of Morphological and Macroscopical Studies
Morphological and Organoleptical characters of the seeds
were studied from the entire good quality of the seed, by
observation with naked eye and with help of Magnifying lens
of 10x. For more details, observing under the Dissecting
Microscope with 10x 5 were taken by keeping the scale along
with the seeds drew the diagrammatic sketches. Details
macroscopy of both the species were done.
Methods of Microscopical Studies
Surface preparations, disintegration and isolation of tissues,
section preparations etc. are made out with the references
mentioned by WHO guidelines for microscopical studies as
well as from the various texts taken in consideration earlier.
Free hand longitudinal and transverse thin sections of the
soaked seeds were taken. Diagrammatic L.S & T.S of seeds
were separately drawn with the help of Camera Lucida or
photography to show the location of various organs of the
seed. The section were first cleared with chloral hydrate and
examined as such to see content like Calcium oxalate, Cacarbonate crystals etc.
Powder was prepared and sieved through Sieve of mesh
number-40. 1 or 2 drops of water were placed with
glycerol/ethanol TS or chloral hydrate TS on a glass slide.
The tip of a needle was moistened with water and dipped in
to the powder. Now, a small quantity of the material that
adhered to the needle tip was transferred in to the drop of
fluid on the slide. It was stirred thoroughly, but carefully and
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then a cover-glass was applied. The cover-glass was lightly
pressed with the handle of the needle, and excess fluid was
removed from the margin of the cover-glass with a strip of
filter-paper. To make the specimen free from air bubbles, it
was boiled carefully over a small flame of a micro burner
until the air was completely removed. It was taken in care
that the space beneath the cover-glass was completely filled
with fluid at the conclusion of the operation3.
Phytochemical Evaluation
The dried powders of both samples were used for the physicchemical and preliminary phytochemical investigations by
the standard procedure adopted by Ayurvedic Pharmacopoeia
of India.
OBSERVATIONS AND RESULTS
Morphology4-9: Morphological distinguishable characters are
given in Table:1,(shown in the Fig-1,2 & 3,4)
Table: 1 : Morphological difference between A.indicum and A.glaucum.
Differential Abutilon indicum (Linn.)
Abutilon glaucum (Linn.)
Parameter
Sw.
Sw.
An erect, annual harb or
An annual 1-2.5m in hight,
Habit
occasionally a perennial, 1- tomentose, under shrub with
3m high, tomentose shrub simple, corded, irregularly
with simple, dentate margin, toothed, petiolate( 2.5-7.5
long (3.8-7.5 cm) petiolate cm) leaves, beautiful orange
leaves, stout, branching tap yellow pedicellate, axillary
root and fairly large beautiful flowers.
yellow axillary flowers.
Calyx

12-8 mm long, 5 valvate
divided to the middle.
persistent,
lobes
ovate
apiculate, gamosepalous.

1 cm long, lobed half - way
down, villous, lober broad
shortly acuminate .

Fruit

1-25 mm across appressed
hairy dehiscent capsule.
Each fruit contain 10-25
maricarp.

Dense hairy indehiscent
capsule.
Each fruit contain 20-35
mericarp, attached to the
chemocarp after splitting of
the fruit.
3 in each carpel clothed
with minute shiny hair,
reniform black in colour.

Maricarp

Seed

2-3 seeds in each carpel,
reniform, minutely pitted
stellate hairy.

Macroscopy4-9: Macroscopical difference between the
A.indicum and A.glaucum depicted in Table:2.
Table: 2 : Macroscopical difference between A.indicum and A.glaucum
(Shown in the Fig-5&6)
Abutilon indicum (Linn.) Sw.
Abutilon glaucum
Differential
Parameter
(Linn.) Sw.
2 to 3 mm in length, 2 to 2.5
1.5 to 2.5 mm in the
Size
mm in breadth, 0.5 to 1 mm in
length, 1 to 2 mm in
thickness.
breadth and 0.5 to 1 mm
in thickness.
Shape
Ovoid, sub- orbicular or
Ovoid, sub-orbicular or
reniform, minutely tuberculed
reniform.
or furrowed; hilum is
located at the shallow groove,
micropyle adjacent to it.
Surface
Minutely pitted and sometimes
Minutely dense pitted,
stellate hairs or trichomes is
lump of stellate and
present.
simple trichomes are
present.
Colour
Odour
Taste
Trichomes

Blackish-brown.
Oily and characteristic.
Slightly bitter.
Lump of stellate hair on the
funicular lining of the hilum.

Greyish-brown.
Oily and characteristic.
Bitter.
Lump of stellate and
some time simple
trichomes are present on
the surface.

Microscopy
Microscopic characters of both Abutilon seeds
Diagrammatic TS (Fig.-7) of A. indicum has been oval in
outline, shows outer warty epidermis of testa, a hairy scar of
raphe at a narrow end, a row of palisade underneath the
epidermis of testa and centrally located endosperm embedded
with a ‘U’ shaped embryo with their free terminals pointing
towards the hilar edge. Where in A. glaucum (Fig-8) has been
oval in outline with a thin layer of stellate hairs and embryo
was “W” shaped.
Diagrammatic LS (Fig.-7&8) of the both drugs has been
kidney shaped with a narrow edge of extended radicular
pocket pointing towards the micropyle and lumps of stellate
hairs on the funicular and located in the notch , cotyledons
are folded and lies near the broader edge, encircled by
endosperm and the layers of tegmen and testa.
Detailed T.S. (Fig-9, 10&11) of both drugs has been almost
similar. A. indicum shows an outer layer of testa consisting of
tangentially running oval shaped cells of epidermis was
covered with cuticle , each being alternating with a stroma (
groups of secretary parenchyma with and outlet ) embedded
with dark brown contents, a narrow parenchymatous celled
layer of hypodermis is located underneath this, followed by a
layer of palisade composed of a long cigar shaped compactly
arranged thick walled cells with centrally thickened beaded
lumen in less than half of the length of the cell, 3 to 4 rows of
tangentially running , rectangular cells of pigment cells lies
underneath this, tegmen consists of a narrow band of small,
elongated , compactly arranged obliterated cells embedded
with dark brown content.
Endosperm consists of an outer and inner epidermis, the cells
of the former are small sized tangentially running and are
embedded with aleurone grains while that of the later are
narrow , collapsed band of 2 to 3 rows of cells ; enclosing 5
to 7 rows thick walled cells loaded with aleurone grains and
few oil globules.
Cotyledons consists of upper and lower epidermis embedded
with aleurone grains, enclosing 4 to 5 rows of radially
arranged mesophyll cells embedded with aleurone grains and
cluster and rosette crystals of calcium oxalate, cells of the
upper epidermis are smaller in size, unlike the lower one
which are bigger and shows a layer of palisade cells
underneath it.
Where in A. glaucum (Fig-9,12&13) epidermis was covered
with cuticle and lump of stellate hairs, every trichomes were
attached on the stroma, the palisade cell were more thicken, 2
to 3 layers of pigment cells and in hilum position it has been
5 to 6 layers, cotyledons were devoid of crystals.
Microscopic characters of powder of both Abutilon seeds
The powder characters of both drugs (Fig-14, 15, 16&17)
have been almost similar. Main diagnostic characters were
the type of trichomes and crystals in the cotyledons, like A.
indicum contain stellate type of trichomes only and cotyledon
embedded with cluster & rosette crystals (Fig-20&18), where
A. glaucum contain stellate & simple trichomes also but
devoid of crystals (Fig-21&19).
ANALYTICAL STUDY
Physicochemical Parameters10: All the observed results are
summarized in Table: 3.
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Table: 3 The physicochemical constants of the seeds of A indicum and
A.glaucum.
Sl.
Parameters
A. indicum
A.glaucum
No.
(Linn.) Sw.
(Linn.) Sw.
1
Loss on drying, % w/w.
6.662
7.272
2

Ash value, % w/w.

3.204

2.997

3

Acid insoluble ash, %w/w.

0.0971

0.0688

4

PH of 5% w/v aq. Solution
of seeds

5.96

6.08

5

Water soluble extractive %
w/w.
Alcohol soluble extractive
% w/w.
Ether soluble extractive %
w/w.
Chloroform soluble
extractive % w/w.

14

15.375

6.195

5.588

3.795

4.996

14.978

8.383

6
7
8

Preliminary qualitative test10
After performing the preliminary Phytochemical screenings it
is observed that positivity in the tests for tannins, proteins,
saponins, carbohydrates and glycosides are observed for both
the species. The obtained data are summarized in Table:4.
Table: 4 The Preliminary qualitative tests of 2 seeds are tabulated below.
Tests
A. indicum (Linn.) Sw.
A. gloucum (Linn.) Sw.
Alkaloids

-Ve

-Ve

Phenols

-Ve

-Ve

Flavanoids

-Ve

-Ve

Anthraquinone

-Ve

-Ve

Sterol/Steroid

-Ve

-Ve

Tannin

+Ve

+Ve

Proteins

+Ve

+Ve

Saponin

+Ve

+Ve

Carbohydrates

+Ve

+Ve

Glycosides

+Ve

+Ve

Fixed oil

+Ve

+Ve

Volatile oil

-Ve

-Ve

Quantification of the Total protein & saponin content
After performing the quantitative analysis of A.indicum and
A.glaucum seed it was found that A.glaucum possesses a
more quantity of protein than A.indicum, whereas A.indicum
contain a little bit more amount of saponin than A.glaucum.
The data are summarized below in Table:5.
Table: 5 The quantative estimation of 2 seeds are tabulated below.
A.
indicu
glaucum
Test(%w/w)
A.
m (Linn.) Sw.
(Linn.) Sw.
16.69
Total protein
17.06
content
2.7
2.4
Saponin
content

HPTLC profile:
The HPTLC results shows that 7 spots (Rf - 0.01, 0.09, 0.40,
0.49, 0.56, 0.66, 0.83) were observed in track-1 (A. indicum)
and 7 spots (Rf - 0.01, 0.33, 0.58, 0.59, 0.67, 0.79, 0.83) in

track-2 (A. glaucum) when scanned at 254 nm. The results
vary when scanning was done at 366 nm. Here track-1(A.
indicum) shows 3 spots (Rf -0.40, 0.81, 0.90) and track-2 (A.
glaucum) shows 4 spots ( Rf 0.01, 0.56, 0.83, 0.95). It means
that some of the components which are not detected at 366
nm, are sensitive to short U.V. i.e. 254 nm that is why cannot
be visualized at long U.V. i.e. 366 nm.
3 spots of Rf value 0.01, 0.66 & 0.83 were found to be near
about common in both samples (A. indicum & A. glaucum) at
254 nm (Fig-22, 23&24). So there might be possibility of
presence of similar type of compounds in two different
samples of Abutilon.
DISCUSSIONS
After performing a detailed study on A.indicum and A.glucum
it had been found that both seed drugs belonging to the same
genus and commonly known as “Atibala” or “Baladana”. In
fact under this common name number of other seeds are also
found to be marketed but the correct botanical source of
“
Atibala” is A. indicum, A. glaucum being its substitute. The
seeds of both varieties were much more identical but some
variation were noticed to differentiate them from each other
by their morphological characters. Its size and surface which
is bit smaller in A. glaucum and the surface is hairy unlike A.
indicum which is tubercled or furrowed.
Microscopically also they differ in certain characters e.g.
embryo in A. indicum is “U” shaped and contain cluster and
rosette crystal unlike that of A. glaucum embryo is “W”
shaped and is devoid at crystals. Simple and stellate
trichomes are present in A. glaucum whereas A. indicum
contain only stellate type and length of the arms of trichomes
were double in A. glaucum than A. indicum.
Physico-chemical analysis, phytochemical screening all these
results obtained from the both drugs not much variable except
the chloroform soluble extractive. In A. indicum chloroform
soluble extractive is almost double in percentage than the A.
glaucum due to the presence of fixed oil.
CONCLUSION
The two species considered as Atibala ,i.e. Abutilon indicum
and Abutilon glucum , can be differentiated by both of their
physicochemical and pharmacognostical point of view.
Whereas the official variety is A. indicum.
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Fig-1: Flowering & fruiting twig of the A. indicum.
Fig-2: Flowering & fruiting twig of the A. glaucum.
Fig-3: Morphology of fruits of A. indicum.
Fig-4: Morphology of fruits of A. glaucum.
Fig-5: Morphological characters of seeds of A. indicum.
Fig-6: Morphological characters of seeds of A. glaucum.
Fig-7: Diagrammatic sketches & sections shows LS &TS of A. indicum.
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Fig-8: Diagrammatic sketches & sections shows LS &TS of A. glaucum.
Fig-9: Detailed TS sketches of A. indicum & A. glaucum.
Fig-10: Detailed TS of A. indicum.
Fig-11: Detailed TS of A. indicum after stained with phloroglucinal-HCI.
Fig-12: Detailed TS of A. glaucum.
Fig-13: Detailed TS of A. glaucum after stained with phloroglucinal-HCI.
Fig-14: Transversely cut fragment of palisade cells of testa in both powder.
Fig-15: Collapsed layer of testa in surface view showing overlapping fragment of bedded & thick walled hexagonal cells in both powder.
Fig-16: Fragment of epidermis in surface view embedded with stroma and with underlined cells of hypodermis in both powder.
Fig-17: Pigment cells in surface view in both powder.
Fig-18: Fragment of cotyledon embedded with aleurone grain and rosette crystals of Ca-oxalate in A. indicum powder.
Fig-19: Fragment of cotyledon embedded with aleurone grain but devoid of crystals of Ca-oxalate in A. glaucum powder.
Fig-20: Isolated stellate trichome from hilar region in both powder.
Fig-21: Isolated simple trichome in A. glaucum powder.
Fig-22: Spectral comparison of A. indicum (Black) with A. glaucum (Green) at Rf -0.01.
Fig-23: Spectral comparison of A. indicum (Blue) with A. glaucum (Green) at Rf -0.66.
Fig-24: Spectral comparison of A. indicum (Blue) with A. glaucum (Orange) at Rf -0.83.
alg – aleurone grains, cc – collapsed cells, str – stellate trichome, clr – cluster crystals of calcium oxalate, cot – cotyledon, cu – cuticle, e – epidermis,
fol – fixed oil globule, ens – endosperm, fu – funicle, hi – hilum, hyp – hypodermis, ie – inner epidermis of endosperm, le – lower epidermis of cotyledon,
LS – Longitudinal Section, oe – outer epidermis of endosperm, pal – palisade cell, pig – pigment layer, rad – radicle, stm – stroma, te – testa,
TS – Transverse Section, ue – upper epidermis of cotyledon.
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