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ABSTRACT
Introduction: Justicia betonica Linn. is an important medicinal plant belonging to family Acanthaceae. It is used for remedy for various fevers, stomach
pain diarrhoea, inflammation and swelling. It has external wound healing and ulcer healing property. The plant possess many therapeutic uses such as
analgesic, anti-inflammatory, anti malarial and anti microbial properties. Objectives: The present work has been designed to describe the
Pharmacognostic characters of the leaves, stem, and root of Justicia betonica Linn. Materials and methods: Macroscopic, microscopic evaluation of the
stem, root and leaves of Justicia betonica Linn. and powder analysis, fluorescence standards of the leaf of Justicia betonica Linn. were carried out.
Results : Histological features revealed the characteristics of a typical dicot plant. The leaves had reticulate venation with prominent midrib, polygonal
areoles, low palisade ratio and diacytic stomata. Two projections of collenchymatous tissue on the adaxial surface beneath the epidermis and compactly
arranged palisade with plenty of chloroplasts are also typical features found in leaf. Typical chlorenchymatous cell pattern, conspicuous uniseriate or
biseriate medullary rays and prominent xylem are the main characteristics of stem. Root has thickwalled xylem parenchyma and uniseriate or biseriate
medullary rays. Conclusion: The findings of Macroscopic, microscopic, powder analysis, pharmacognostical standards and fluorescence analysis of
leaf of this study discussed here can be considered as identifying parameters to substantiate and authenticate the plant Justicia betonica Linn.
KEY WORDS: Justicia betonica Linn., Pharmacognosy, Vein-islets and teminations, Powder microscopy, Fluorescent analysis.

INTRODUCTION
Justicia betonica Linn. belonging to family Acanthaceae, is a
diffusely branched under shrub or an erect shrub1 This plant is
native to tropical Asia and tropical Africa, and is distributed
throughout India and Sri Lanka2. In Kerala, the species is
common and widely distributed in Western ghats usually found
along forest margins. It is known as Venkurinji in Malayalam.
‘Ven’ means white, a reference to its whitish bracts, and ‘kurinji’
is a common name for Barleria, Justicia and Strobilanthus sp.3.
Justicia is the largest genus of Acanthaceae, with approximately
600 species that are found in pan tropical and tropical region. The
genus Justicia is characterized by plants usually herbs or under
shrubs with simple lanceolate leaves and flowers – sessile or sub
sessile in spikes or panicles4 .
Justicia betonica L. is regarded as a valuable medicinal plant
extensively used in folklore medicine. The synonyms of the plant
are Adhatoda betonica (L.) Nees
Gendarussa betonica
(L.) Nees ex S etc5 .The description of this plant is seen in Hortus
Malabaricus published during 1678-1693, which is a compilation
of folklore medicinal plants and practices by Henry Van Rheed3.
It has external wound healing and ulcer healing property3. The
Indian and Srilankan community apply poultice made from
crushed leaves of the plant over abscesses to provide relief of pain
and swelling. The aerial parts are used
in diarrhoea and
inflammation and swelling 6,7. The plant is used in the treatment
diarrhoea, orchitis, paralysis, headache, bruises, to lower the
cholesterol, to reduce stomach gas and pain, to increase urination
and as a cough remedy. In India inflorescence is given orally to
treat vomiting and constipation 6,8,9.It is used in treatment of
malaria by traditional practitioners as it is proved to have anti P.
falciparum activity10 . In Ethopia roots are used to treat snake bite
in their cattles11.
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The chemical constituent present in the plant Justicia betonica
Linn. is Jusbetonin and Justicioside A,B,C,D,E,F12. The plant
possess many Analgesic6, Anti-inflammatory6, anti malarial10,
anti microbial properties and were tested against pathogenic
bacteria like Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Salmonella typhi, Salmonella sp.,
Staphylococcus aureus, Vibrio cholerae and V. Parahemolyticus13
etc.
Since it is an important herbal remedy in traditional medicine,
Justicia betonica L has extensively been investigated by various
researchers
for
its
phytochemical,
pharmacological,
microbiological attributes. However, there seems to be no
systematic study on the botanical pharmacognosy of Justicia
betonica.L available in literature. According to WHO, the
macroscopic and microscopic description of medicinal plant is the
first step towards establishing the identity and purity of such
materials and should be carried out before any tests are undertaken
and is the first step towards scientific validation14.
The present study was undertaken with the objectives to delineate
the pharmacognostical features stem, root and leaves of Justicia
betonica L.. It may support in standardization of plant material
which could give a hand in ascertaining identity and purity of
crude drugs from this source.
MATERIALS AND METHODS
Justicia betonica L. is a diffusely branched more or less under
shrub or an erect shrub up to 2-2.5m height with terete and
glabrous branches. The stem is striate and cylindrical with swollen
nodes. Leaves simple in type , opposite in phyllotaxy, 5-10cm in
long 3.5-4 cm wide ovate - lanceolate, base is acute or shortly
attenuate , apex is acuminate , entire or crenate – dentate at
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margins. Upper surface appears to be dark green and lower
surface appears pale. Flowers in long terminal spikes; pinkish
lavender colour, bracts conspicuous imbricate ovate, acute, white
with green veins and minutely pubescent. Bracteoles lanceolate,
unequal sided, white with green veins similar to bracts. Calyx and
corolla - The corolla is gamopetalous, bilabiate, consisting of 5
petals, segments linear-lanceolate, pubescent. Corolla - 1.25 cm
long, pubescent outside, dull white, spotted with pink. 2-lipped;
upper lip erect emarginated; lower lip deflexed. There are 2
epipetalous stamens. Stamens - 4; filaments hairy at their base.
The anther lobes are dorsifixed, separated by a broad connective.
Ovary - 2-celled, and each cell with 2 ovules. Style – is pubescent
in nature. Fruit - Capsule, softly pubescent contains 4 seeds.
SeedsSmall, ovoid , slightly
compressed, glabrous
suborbicular, densely rugose, spinulose when wetted. Root is
taproot with numerous slender, curved rootlets , externally it is
light brown in colour and inside is creamish white.
Methods
Justicia betonica Linn. was collected from Tripunithura,
Ernakulam district, Kerala (9.9487° N, 76.3464° E) . The
specimens of drug were botanically identified by Botanist Dr.
Santhosh kumar of JNTBGRI Palode. The examination on the
transverse sections of the stem, root and leaves of the plant
materials were undertaken in the Drug Standardization Laboratory
of the Government Ayurveda College, Thiruvanathapuram..
Microphotographs of sections and powder analysis were taken by
using Olympus Microscope (Model CX 41; Tokyo, Japan) with
CCD camera. Quantitative measurements were taken using
Olympus Image-Pro Plus, version 5.1 software. Hand sections of
stem and root, and epidermal peels, lamina and midrib were taken
using standard procedures and were stained with Aqueous
Safranin 1% and mounted with glycerin. Fluorescence analysis of
the powder was carried out in UV light (256 nm and 366 nm) using
Camang UV apparatus. Descriptions of microscopic features of
various plant parts are given below. The stomatal number per
square millimeter of leaf 15 and
vein islet number, vein
termination number15 were also calculated from cleared leaves.
RESULTS AND DISCUSSION
Microscopic Evaluation of Leaves
The leaf of Justicia betonica Linn. is of a typical dicot leaf. The
length is about 6-12 cm and breadth is 2 to 3.5 cm. Leaf is
dorsiventrally differentiated. The shape of the T.S. of midrib is
characteristic with two projections containing collenchymatous
tissue on the adaxial (ventral side) beneath the epidermis (Figure
3B). The leaf is covered on both surfaces by a single layered
epidermis made up of compactly arranged cylindrical
parenchymatous cells. The outer surface of the epidermis is
covered with cuticle. Stomata are few in upper and plenty in lower
epidermis. Collenchymatous hypodermis comprises 7–8 layers. A
chlorenchyma zone consisting of 2–3 layers located below the
collenchyma , is followed by parenchymatous ground tissue. Each
vascular bundle is conjoint, collateral and closed (Figure 3E). The
midrib possesses an arc of xylem lying in the middle of the ground
tissue. Each bundle of Xylem vessels is arranged in radial rows of
6–7 towards upper epidermis and phloem lies on abaxial side
(towards lower epidermis). Crystals are found in the
parenchymatous region (Figure 3D).
Cells of the upper epidermis are slightly larger in size than the
lower surface. Lamina is flat and much reduced in dimension. In
laminar region, the mesophyll is divided into a double layered
columnar upper palisade and lower spongy tissues (Figure 3F).
Palisade cells are compactly arranged with plenty of chloroplasts.
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The palisade ratio was found to be 2.0. Spongy parenchyma cells
are 2- 3 layered, loosely arranged with wide spongy tissue towards
lower epidermis. Cells are polygonal loosely arranged with
copious intercellular spaces.
Stomata
The stomata of both the surfaces are diacytic (Figure 4D), the
guard cells are surrounded by two subsidiaries, which are
morphologically correlated with epidermal cells. The subsidiary
cells are perpendicular to the long axis of the pore and guard cell.
Stomata were found in most abundance in the lower epidermis
while they are very few in the upper epidermis. The surface
characteristics of the leaf include stomatal number, vein islet and
vein termination number. The number of stomata in lower
epidermis was found to be in range of 35 – 45 /mm2.
Powder analysis of leaf
The powder was characterized by its morphological features like
green colour; presence of specific odour and astringent taste.
Microscopic study of powder reveals the presence of epidermal
cells with stomata, starch grains and xylem vessels and fibres .
Venation pattern
Useful anatomical information for taxonomic characterization
can be obtained from leaf architectural features. Venation patterns
of cleared leaves were studied. Petiolate simple leaves with entire
margins had reticulate venation with prominent midrib under low
(2x) magnification. Areoles are polygonal in shape (Figure: 4
E,F). Within the areoles terminal vein-endings were present. The
vein islet no was 21- 30 /mm2 and vein termination is 17- 25/mm2.
Microscopic evaluation of young Stem.
T.S. of the stem possesses a wavy outline. The epidermal layer is
double layered and is covered with cuticle. Following the
epidermis is a band of collenchyma of consisting of 8-10 layers of
cells. A number of chlorenchymatous patches seen as if extruding
from parenchymatous zone to collenchymas region are
seen(Figure 5B) . Next to collenchymatous cells, a wide zone of
parenchyma consisting of 12-15 layers of cell are present.
The stem possesses vascular bundle with xylem vessels and
phloem cells arranged as a band above it(Figure 6C) . Xylem is
very prominent and occupies the major portion of the stem. No
distinct endodermis is found. Medullary rays are very conspicuous
and many in number. Rays are mostly uniseriate or biseriate and
are radially arranged in between thick walled xylem parenchyma
cells. Starch grains and cystoliths are found in the region of the
stem. Centrally placed pith is made up of large polygonal
parenchymatous cells.
Microscopic evaluation of Root
The cross sectional view is circular in outline. Conspicuous cork
is composed of 6–8 layers. Outer 2–3 layers are thick walled cells
filled with reddish brown content, followed by 6- 10 layers of thin
walled square or rectangular cells. A narrow band of parenchyma
interior to the cork has sclereids or discontinuous band of stone
cells. Major portion of root is occupied by wood. Wood consists
of a large number of vessels. Vessels are mostly small sized and
are arranged in radial rows. Xylem composed of xylem fibers,
xylem parenchyma and medullary rays in between. Xylem
parenchyma is thickwalled. Medullary rays are uniseriate or
biseriate in nature extending to centre.
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Table 1: Fluorescence analysis of leaf powder and extracts of Justicia betonica Linn. in various solvents
Reagents
Powder as such
Powder + 1N NaoH
Alcoholic extract + 1N aq. NaoH
Powder +5% aq.KoH
Alcoholic extract + 5% aq.KoH
Powder + 1N Hcl
Alcoholic extract + 1N Hcl
Powder + N/10 iodine solution
Alcoholic extract + N/10 iodine solution
Powder + 5% aq. Fecl3
Alcoholic extract + 5% aq. Fecl3
Alcoholic extract alone

Colour under day
light
Dark green
Brownish green
Brownish
Brownish green
Brownish
Green
Dull green
Blackish green
Dark green
Dark reddish green
Reddish green
Yellowish green

Observation under UV
(254nm)
No fluorescence
No fluorescence
Olivaceous
Dull fluorescence
Dark green fluorescence
No fluorescence
No fluorescence
No fluorescence
No fluorescence
No fluorescence
No fluorescence
No fluorescence

Observation under
UV (365nm)
No fluorescence
No fluorescence
Dark
Dark
Dull fluorescence
No fluorescence
No fluorescence
No fluorescence
No fluorescence
No fluorescence
No fluorescence
No fluorescence

Figure 1: Justicia betonica Linn.

Figure 2: Inflorescence of Justicia betonica Linn.

Figure 3: A -T.S of lamina with midrib(2x), B -T.S of lamina (4x)
showing Epidermis (epi), Collenchyma (Coll),Chlorenchyma (Chl),
Xylem (Xy), Phloem (Ph). C- Lamina with vascular bundles and
crystals, D – crystal (10x), E – Conjoint collateral vascular bundle, FLamina with Palisade and Mesophyll

Figure 4:A B,C –Powder microscopy of leaves of Justica betonica
Linn. A- Epidermal cells, B- starch grains and vessels, C-epidermal
cells with stomata, D -Surface features of abaxial epidermis with
stomata (10x), E,F -Cleared leaf of JB showing areoles, vein-islets
and vein termination, venation of leaf margin ( 2x), G – Stomata (40x)
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Figure 5: A - T.S of stem of Justica betonica Linn. (2x), B -T.S
showing Collenchyma - Coll, Chlorenchyma- Chl, Xylem- Xy, Phloem
-Ph, Medullary rays - MR,Pith -Pi (4x), C,D- T.S of stem, a portion
enlarged (10x), E – Epidermal cells (40x), F- Vascular bundles

Figure 6: A - T.S of root of Justica betonica Linn(2x), B- T.S of root
showing Xylem vessels, fibres and parenchyma, Medullary rays. C –
T.S of root central portion enlarged (10x), D- T.S of root with cork
region enlarged.

Fluorescence analysis of leaves of Justicia betonica Linn.
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