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ABSTRACT
Martynia annua (Martyniaceae) is commonly known as “bichu”. In Ayurveda the leaves of the plant is useful in treatment of gargle, treat epilepsy,
tuberculous, sore throat and also given local sedative effect. The whole plant is also used by Santal tribals (India) for fever, hair loss, scabies, sores and
carbuncles on the back In order to ensure the use of genuine and authentic material in the preparation of herbal formulations, pharmacognostical and
phytochemical methods of standardization of the plant has been carried out in the present work. Macroscopic, microscopic and physico-chemical characters of
the Martynia annuahas plant been carried out. Preliminary phytochemical analysis studies have been performed on the various extracts of Martynia annua
plant. All these pharmacognostical and phytochemical studies can be used as a diagnostic tool for the correct identification of the plant and also to test
adulteration if any.
Keywords: Martynia annua, Ethnobotany, Pharmacognosy, Phytochemistry.

INTRODUCTION
Plants have played an important role as various medicinal
agents since ages. The knowledge of Indian medicinal plants
and their uses in the Ayurvedic and Unani system of
medicine have led to many Scientific Investigations and
Researches throughout the world. Researches on the Indian
medicinal plants have been going on far more than half a
century. Various active principles have been isolated from the
plants and many of them play a dominating role in the
modern therapy. Many early workers have done considerable
investigation on the medicinal flora of India, which
ultimately contributed a wide variety of active constituents
and plant drug to modern therapy 1, 2. India, a veritable
emporium of plants, occupies the top most places among the
leading users of herbal medicines. A vast majority of Indian
population is still treated by the well described traditional
systems of medicine like Ayurveda, Unani and Siddha. A lot
of many folklore medicines with along recorded history on
the usage of plants for various purposes are practiced in this
country. Furthermore, India is storehouse of medicinal plants
due to varied climatic conditions. Its great range of
temperature, reaching 49°C in some areas, rainfall from 100
mm to 10,000 mm and altitudes from sea level to above
6,000 m elevation, account for the occurrence of wide range
of medicinal plants3. The systematic phytochemical
investigations not only help in revealing the active
components but also help in the synthesis of better and newer
analogues and congeners of various active principles isolated
from plants. The products of these investigations sometimes
prove to be more significant than the original plant
constituents 4.
These studies help in identification and authentication of the
plant material. Correct identification and quality assurance of
the starting materials is an essential prerequisite to ensure
reproducible quality of herbal medicine which will contribute

to its safety and efficacy. Simple pharmacognostic techniques
used in standardization of plant material include its
morphological, anatomical and biochemical characteristics 5.
Martynia annua (Martyniaceae) commonly known as “bichu”
is a small genus of flowering plants.. The leaves are useful in
treatment of gargle, treat epilepsy, tuberculous, sore throat
and also given local sedative effect 6. The whole plant is also
used by Santal tribals (India) for fever, hair loss, scabies,
sores and carbuncles on the back. The 50% ethanol extract of
M. annua seed have shown hypotensive action in cat and dog
and effects on respiration and nictitating membrane in.
Ayurvedic literature and in other literature used in snake-bite
that potentiate immune system and which is interrelate with
cellular component of the human circulatory system. It has
direct relation to delayed and acute type of humoral responses
i.e. inflammation. That is why this drug could be successfully
used as anti-asthmatic activity, antimicrobial activity, and
anti-inflammatory and analgesic activity rats 7.
The present paper deals with the macroscopic and
microscopic studies on the plant. Physico-chemical characters
viz., total ash, acid-insoluble ash, water-soluble ash has been
determined. Preliminary phytochemical screening of the
various extracts has been carried out.
MATERIAL AND METHOD
PLANT MATERIAL
The plant Martynia annua collected from the roadside
location of the University Campus was identified and
authenticated by Dr. A. K. Pathak, HOD, Barkatullah
University, Bhopal, (M.P.). The plant was collected in second
week of August 2009 and preserved in herbarium of
institution (Voucher Specimen No. BUPH-4056 ).
MACROSCOPY
The following macroscopic characters for the fresh leaves
were noted: size and shape, colour, surfaces, venation, the
apex, margin, base, lamina, texture, odour and taste.
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MICROSCOPY
Qualitative microscopy
(a) Surface Preparations:Stomata, Trichomes and epidermal cells were important in
identifying characteristics of leaf drug. In transverse sections
their exact nature can't be studied. Hence exposure of surface,
epidermis becomes must for detail microscopocial study. On
the basis of cell wall straight, wavy or beaded, the stomata
are paracytic, dicytic, anisocytic, anomocytic, actinocytic and
trichomes are covering, glandular and their details can be
studied only after exposing the epidermis. This technique has
significance in the microscopical evaluations e.g.
determinations of leaf constants. This technique was also
useful to establish identify of a crude drugs and in detections
of adulterants. Different adulterant was identified by this
technique 9. The various leaf constants were determined using
standard methods. The portions of leaf were boiled with
KOH and epidermis was peeled with forceps and slides were
prepared and the types of stomata, epidermal cell wall were
observed.Selection of appropriate size, part and shape of a
crude drug was very important in obtaining good sections.
Stem of Martynia annua having diameter 4-6 mm was
selected for stem anatomy and the sample was introduced in
selected test tube and sufficient KOH solutions was added so
that the green pigment has been removed. The sample was
boiled over Bunsen burner for few minutes. After softening
the midrib and stem and drug, thin sections were prepared
with sharp blade and often staining the slides were observed
under Leica DM 1000 and various cellular arrangements
were observed.
(b) Powder Analysis :
The dried powder of whole plant of Martynia annua was
passed through sieve No. 60 and examined for its
microscopic characters. The powder of drug was boiled with
chloral hydrate to remove the colouring matters, mounted on
the glass slides using glycerin and covered with a cover slip
and viewed under Leica DM 1000 microscope. The powder
was also stained with different reragent like safranin, iodine
water, conc. HCL, conc. H2SO4, Picric acid, phloroglucinol,
acetic acid and KOH examined under Lecia DM 1000
microscope9, 10 (Figure 2, 3 and 4)
Quantitative investigation
Quantitative leaf microscopy was performed to determine
stomata number, stomata index and palisade ratio on
epidermal strips. 11
(a) Determinations of Stomatal number and stomatal
index:
Stoma (Plural-Stomata) is a minute epidermal opening
covered by two kidney shaped guard cells in monocot leaves.
These guard cells in turn, was surrounded by epidermal
(Subsidiary) cells. Stomata perform the functions of gaseous
exchange and transpirations in plants. The stomata index and
stomata number were important diagnostic characteristics of
monocot leaves.Each stomata being counted as one cell.
Stomatal index was calculated by using following equations.
S.I.=
S
x 100
E+S
Where,
S.I. = Stomatal Index
S = Number of stomata per unit area
E = Number of epidermal cells in the same unit area.
Number of stomata present in each 100 cells counted
including stomata while, stomatal number varies considerably
with the age of the leaf and due to changes in environmental

conditions, stomatal index is relatively constant and
therefore. of diagnostic significance for a given species. It
was employed for the differentition of allied or closely
related species of the same genus in air-dried, as well as,
fresh conditions.(Table 1)
(b) Determinations of vein-islet and vein-let terminations
number :
Few leaves were boiled in chloral hydrate solutions in a testtube placed in a boiling water-bath. Pieces of leaf were cut (2
x 2 mm of middle of lamina) and placed on slide and were
mounted in glycerin water and vein-islet and vein-let
terminations number were studied as per method (Table 2).
(c) Determinations of Palisade Ratio
Palisade ratio was defined as the average number of palisade
cells beneath each epidermal cell. Unlike Vein-islet number
for the determinations of which an unbroken portion of the
leaf is required, palisade ratio can determined with the
powdered drug (Table No 4.6). The pieces of leaves (about 2
Sq.mm) were cleared or powder by boiling with chloral
hydrate solution Sample were mounted in glycerin water and
focused under high magnifications. Palisade cells were
drawed and counted by the referred method. Palisade ratio
furnishes important data for leaf drug evaluations and can be
applied for the studies of several monocot leaves of medicinal
importance (Table 2)(Figure 5-13)
PHYSICOCHEMICAL PARAMETERS
The various physicochemical parameters such as total ash,
acid insoluble ash, water soluble ash, water soluble extractive
value and moisture content were determined by the method
reported by Sailor et al. 12 with slight modification.
PHYTOCHEMICAL SCREENING
The concentrated extracts were used for preliminary
screening of various phytoconstituents viz. steroids and
terpenoids, alkaloids, tannins and proteins, flavonoids, sugars
and glycoside were detected by usual methods prescribed in
standard tests. 13-14
RESULTS AND DISCUSSION
MACROSCOPIC CHARACTERS
An herbaceous, erect, branched, glandular hairy annual. 0.3-2
m hight. Leaves opposite, broadly ovate to deltoid, 7-23 cm
long and 7-20 cm wide; base cordate, apex acute, margins
repand-dentate; petiols 7-18 cm long. Flowers large,
foxglove-shaped, pink and dark purple blotched with yellow
inside, born in 10-20 cm flowered racemes 4-10 cm long.
Fruit hard Fruits hard , woody seeds oblong, hard, 2-5cm
long and 1.5-1.7 cm wide; surface wrinkled, light brown to
black; 2 sharp recurved hooks present at anterior end; 4
prominent grooves present each on convex and concave side
and on lateral side, 2-4 hairy spines present inside groove on
concave side; no tastes and odour.(Figure 1).
MICROSCOPIC STUDIES
Internal Structure of Leaf Martynia annua:
Few leaves were uniformly cut and boiled with liquid beach
in solutions in a test tube placed in a boiling water-bath.
Pieces of root were cut and placed on slide and were leaf with
flurigllycerol and HCL mounted in glycerin water and
observed the characters as follows. (Figure 2)
Description of Stem of Martynia annua
A very young stem of Martynia annua of family
Martyniaceae should be selected, because secondary
commences unusually early in this plant. Transverse section
are taken and stained suitably for the internal structure. The
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stem is square in cross section. It shows the following plan of
arrangement of tissues. (Figure 3)
Quantitative investigation
Quantitative stem microscopy was performed to determine
stomata number, stomata index and palisade ratio on
epidermal strips. The estimation was given belowLength of each stomata =15.3μ and Breadth of each stomata
=6.7 μ(Figure 4)(Table 1 and 2)
PHYSICOCHEMICAL
CONSTANTS
DETERMINATION
The physicochemical characters are presented in Table 2. The
total ash content value and water soluble ash value of
powdered Martynia annualeaves are found to be more in
crude drug. Ash value is a measure of the quality and purity
of the crude drug. Alcohol and water soluble extractive
values were determined to find out the amount of water and
alcohol soluble compounds. The leaves showed more
amounts of water soluble compounds than alcohol soluble
compounds.( Table 3)
PHYTOCHEMICAL SCREENING
In the phytochemical tests the different extract revealed the
presence of alkaloids, amino acids, Terpenoids, Tannins,
Flavonoids and steroids from different sovent extracts. The
extractive values and results of the tests for various
phytoconstituents are presented in (Table 3 and 4).
CONCLUSION
In the present investigations, the pharmacognostical and
physicochemical characteristics of Martynia annuawere
studied. Various parameters established in the present study
will help in controlling the standards and quality of the raw
material of Martynia annua The preliminary phytochemical
analysis showed the presence of various phytoconstituents

which may contribute to the different pharmacological
activity of this plant. All the pharmacognostical characters
and physico-chemical parameters have been reported for the
first time. Authors are actively involved in the evaluation of
the different pharmacological activity of Martynia annua.
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Table 1: Quantitative details of Martynia annua.
Stomatal Number
Stomatal Index
Upper
Lower
Upper
Lower
132±12.54
136±18.73
37.45±2.31
43.21±2.07
Table 2 : Quantitative detail of Martynia annua. (Figure 5-13)
Palisade Ratio
Veinislet No.
Vein
Terminations
Upper
Lower
6±1.95
10±2.81
15±2.55
16±1.87
Table 3: Physico-chemical characters of the leaf powder of Martynia annua
Parameter
Total Ash
Acid insoluble ash
Water Soluble Ash
Moisture Contents

S. No.
1.
2.
3.
4.

Values (%)
4.1%
0.3%
2.21%
81.1%

Table 4: Preliminary phytochemical screening of the various extracts of the leaves of Martynia annua
Different Extracts (Results)
Chemical Class
Chloroform Extract
Alcoholic Extract
Aqueous Extract
Pet. Ether Extract
Alkaloids
Carbohydrates

–
–

+
-

+
+

_
+

Glycosides

–

+

+

+

Proteins

-

–

–

_

Terpenoids

+

-

_

_

Gums & resins

_

+

_

+

Tannins
Steroids

_
+

+

+
+

+
+

Flavonoids

-

+

+

_

(+) indicates present and (-) indicates absent

Page 106

Nandy Subhangkar et al. IRJP 2012, 3 (6)

Figure 1: Macroscopic characters of Martynia annua.

Figure 6: showing the Ca oxalate cristals Power of Martynia annua

Figure 2: Showing the Epidermis and Palisade cells.

Figure 7: showing the Spiral vessels of stem of Martynia annua (40X)

Figure 3: Microscopic characters of Martynia annua stem (Stomata and
Trichome).

Figure 8: showing the Breaded Epidermis of powder Martynia annua
(40X)

Figure 4: Picture showing Stomata in Martynia annua stem.

Figure 9: showing the pitted

Figure 5: showing the Spiral vessels of Martynia annua(40X)

Figure 10: showing the powder Martynia annua (40X)
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Figure 11: showing the Trichomes of powder of powder Martynia annua
(40X)

Figure 12: showing the Transverse section of root Trichomes of powder
of powder Martynia annua (40X) with epidermis, vascular bundle and
xylem.

Figure 13: showing the Transverse section of stem Martynia annua (40X)
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