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ABSTRACT

Objective: Justicia gendarussa Burm. (family Acanthaceae) commonly known as nilinirgundi, is found in Southern India possesses multifarious 
biological activities due to large range of phytoconstituents. The present study is designed to evaluate the various pharmacognostic parameters of the 
leaves of J. gendarussa, found in Dehradun district of Uttarakhand for its authentication.

Methods: Fresh leaves were taken for the morphological and microscopical (histology and powder) evaluation. Physicochemical parameters (ash 
values, extractives values, florescence analysis, microbial contamination, and loss on drying) were also performed. Phytochemical screening and thin-
layer chromatographic fingerprinting of extracts were also performed to check the presence of various phytoconstituents.

Results: The microscopy of the leaves evinced the presence of anisocytic stomata, cuboidal calcium oxalate crystals, cystoliths, multicellular covering 
trichomes, starch grains and oil globules. The quantitative estimation of total ash, acid insoluble, and water soluble ash values were 13.8%, 1.2%, and 
4.5% w/w, respectively. The alcohol soluble and water soluble extractives were estimated as 11.45% and 15.67% w/w, respectively. Foreign organic 
matter and loss on drying values obtained were 0.23% and 11.2%  w/w. Phytochemical screening of petroleum ether, chloroform, methanol and 
aqueous extracts ascertained the presence of alkaloids, phenolic compounds, saponins, tannins, carbohydrates, flavonoids, glycosides, steroids and 
triterpenoids. The thin-layer chromatography (TLC) profiling of different extracts revealed the presence of potential compounds which can be further 
isolated with the help of high-performance liquid chromatography or high-performance TLC.

Conclusion: The results of this study provide suitable standards for the authentication of this plant. In the present study, there are certain variations 
observed from the evaluations done on the same species by other research groups. The probable reason suggested for such disparity is due to the 
environmental and geographical differences in the locations of the plant collected.
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INTRODUCTION

Justicia gendarussa Burm. belonging to family Acanthaceae, commonly 
known as willow-leaved justicia or nillinirgundi, is a woody perennial 
shrub widely found in Asian countries such as Malaysia, Indonesia, Sri 
Lanka, and India. It is found widely distributed throughout the river 
beds of Southern India. The various parts of this plant are found to 
be traditionally used to cure various diseases such as liver disorders, 
inflammation, tumors, and skin diseases [1]. According to Indian 
and Chinese system of traditional medicine, the roots and leaves are 
enjoined to treat fever, respiratory disorders, hemiplegia, arthritis, 
muscle pain, rheumatism, headache, digestive tract problems, and in 
some cases of mental illness [2,3]. From the literature review, the plant 
is reported to have the potential antioxidant [4,5], antimicrobial [5], 
anti-inflammatory [6], antinociceptive [6], antiarthritic [3], 
antifungal  [7], antiangiogenic  [8], analgesic  [9], antianxiety  [1], 
hepatoprotective [10], antibacterial  [11], anticancer  [12], 
anthelmintic [13], cytotoxic [14] and antiviral activities [15]. 
It is also used to treat the conditions such as amenorrhea and 
dysmenorrhea   [16]. The whole plant is reported to contain 
flavonoids [17], steroids [15,18], alkaloids, phenolics, tannins and 
saponins [18]. Some important phytoconstituents are apigenin, 
vitexin, stigmasterol, campesterol, sitosterol [15], naringenin, 
kaempferol [14] and aromadedrin [19]. As this plant is having 
diverse therapeutic uses and lacking in standardization parameters, 
the present investigation was carried out to evaluate the leaves of 

J. gendarussa for various pharmacognostic parameters which will be 
useful in its authentication and the preparation of monograph in the 
future.

MATERIALS AND METHODS

Plant material
Plant has been procured from the Indian Institute of Petroleum, 
Dehradun, India and it has been authenticated by National Bureau of 
Plant Genetic Resources, New Delhi, India with the Voucher Specimen 
No. NHCP/NBPGR/2012-41.

Morphological and microscopic evaluation
Fresh leaves were taken for the morphological and microscopical 
evaluation. The transverse sections were prepared and stained as per 
the standard procedures [20]. Thin transverse section of leaf was taken 
and observed under microscope to reveal the types of cells present in 
J. gendarussa plant. All the images for transverse section of leaf were 
first observed under 10x magnification of microscope, and then bright 
images were observed at ×40 magnification of microscope so that 
perspicuous or lucid image were obtained. Dried powder of the leaves 
was taken for the powder microscopy [20].

Evaluation of physicochemical parameters
Various physicochemical parameters were performed such as 
percentage determination of total ash, acid insoluble ash, and water 
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soluble ash, extractives values and loss on drying by using official 
methods and the WHO guidelines on quality control methods for 
medicinal plant materials [20].

Florescence analysis
A small quantity of dried powdered leaves was used to carry out the 
florescence analysis under day light, short (254 nm), and long (365 nm) 
ultraviolet radiations. The colors observed by application of various 
chemical reagents under the ultraviolet (UV) radiation exposure were 
recorded [20].

Determination of microbial contamination
Determination of bacterial and fungal growth was carried out using 
standard procedures [21].

Preparation of extracts
The dried plant material was coarsely powdered and 500  g of this 
powdered material was subjected to continuous Soxhlet extraction 
by using various solvents in their increasing order of polarity, namely, 
starting from petroleum ether (60-80°C) (Loba-Chemie Ltd., Mumbai), 
chloroform (Thomas Baker, Mumbai), methanol (S.D Fine Chemicals 
Ltd., Mumbai), and finally digested with water for not <48 hrs [22].

Phytochemical analysis
Preliminary phytochemical screening was done to check the presence 
of alkaloids, saponins, carbohydrates, glycosides, flavonoids, steroids, 
triterpenoids, phenolic compounds, and tanins using the standard 
procedures [23].

Thin-layer chromatography (TLC) fingerprinting of extracts
TLC is a method for analyzing mixtures and determining the number 
of components present in it. It is also used for the identification and 
check the purity of a compound. The identification of separated 
compounds can be achieved on the basis of their retention factor (Rf) 
values. Sample preparation was done by taking 1 g of each petroleum 
ether, chloroform, methanol, and aqueous extracts of J. gendarussa and 
dissolved in 10 ml of their respective solvents. A spot was loaded on 
TLC plate by using a fine capillary. The spots were observed under 
visible light, long UV (365 nm), and short UV (254 nm) and in iodine 
chamber [24].

RESULTS

Macroscopy
Macroscopy of leaves of J. gendarussa was carried out and organoleptic 
characteristics were observed as green and the leaf blade was lanceolate to 
ovate to elliptic to subcircular. Midrib and veins were of prominent violet 
on the lower surface. The size of leaf was measured about 7.5-12.5 cm 
long and often wider than 1.5 cm. The leaves in powdered form exhibits 
pale green color. It was odorless and taste was slightly bitter.

Microscopy
Transverse section of leaf
The thin transverse section of the leaf midrib revealed the presence 
of a single-layered epidermis covered externally with cuticle and 
presence of multicellular covering trichomes (Fig. 1a). Upper 
and lower epidermal layers were composed of rectangular cells. 
Collenchyma (Fig. 1b and c) was present below the upper epidermis 
which was well developed and cells were round to polygonal in shape. 
Compactly arranged parenchymatous cells (Fig. 1b and c) were 
also observed. It was clear from Fig. 1b, that spongy parenchyma 
cells were round. Endodermis layer surrounded the whole vascular 
bundle. Vascular bundles (Fig. 1b) were well developed with xylem 
vessels and phloem fibers which were radially arranged. A  layer of 
cystolith (Fig. 1c) was present just above the lower epidermis. The 
leaf was peeled off and examined under the microscope after treating 
it with chloral hydrate and mounting was done with glycerin which 
revealed the presence of anisocytic (cruciferous or unequal celled) 
stomata (Fig. 2).

Powder microsopy
Powder of leaves after treatment with suitable reagents were observed 
under ×10 magnification revealed the presence of cuboidal calcium 
oxalate crystals (Fig. 3a), cystolith (Fig. 3b), multicellular covering 
trichomes (Fig. 3c), clusters of starch grains (Fig. 3d), and oil globules 
(Fig. 3e).

Physicochemical evaluation
The results of physicochemical parameters are shown in Table 1.

Florescence analysis
Florescence analysis under day light, short (254 nm), and long (365 nm) 
ultraviolet radiations is shown in Table 2.

Fig. 2: Surface of leaf showing anisocytic stomata

Fig. 1: Transverse section of the leaf showing, (a) covering 
trichomes (b) collenchyma, phloem fibers, xylem vessels and 

spongy parenchyma (c) spongy parenchyma, collenchyma, 
cystolith and lower epidermis

c
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Table 1: Physicochemical evaluation of J. gendarussa

S. No. Physical parameters % Value 
obtained (w/w)

1. Foreign organic matter 0.23
2. Loss on drying 11.2
3. Total ash 13.8
4. Acid insoluble ash 1.2
5. Water insoluble ash 4.5
6. Alcohol soluble extractive value 11.45
7. Water soluble extractive value 15.67
J. gendarussa: Justicia gendarussa
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Microbial contamination
The powdered plant material was subjected to microbial contamination 
test to check the fungal and bacterial growths present in it (Table 3).

Preliminary phytochemical screening
Preliminary phytochemical screening mainly revealed the presence 
of alkaloids, phenolic compounds, tannins, saponins, carbohydrates, 
glycosides, flavonoids, steroids, and triterpenoids in various extracts 
(Table 4).

TLC profiling of different extracts
The chromatograms developed for petroleum ether extract (Fig. 4a), 
chloroform extract (Fig. 4b) methanol extract (Fig. 4c), and aqueous 
extract (Fig. 4d) are shown below.

DISCUSSION

The standardization of a crude drug is a very important parameter for 
checking its quality and purity. As the 80% of the world population is 
depending upon the natural products as their primary healthcare, the 
need of standardization is becoming more vital now. The true identity 
of a crude drug can be established by its standardization. The present 
study was undertaken to lay down the standards which could be useful 
in substantiate and authenticate this medicinally potent plant in future. 

Macroscopic and microscopic identification of the crude drug is the 
simplest and cheapest method to identify a crude drug. The transverse 
section of leaf and the powder microscopy revealed the presence 
of anisocytic stomata, cuboidal calcium oxalate crystals, cystoliths, 
multicellular covering trichomes, starch grains, and oil globules. 
The values obtained from parameters such as ash value, extractive 
value, florescence analysis and loss on drying will be helpful in 
authentication of the crude drug. Preliminary phytochemical screening 
was done for four different extracts and ascertained the presence of 
steroids and triterpenoids in petroleum ether extract; chloroform 
extract was containing alkaloids, phenolic compounds, tannins, and 
carbohydrates; methanol extract showed the presence of alkaloids, 
phenolic compounds, tannins, saponins, carbohydrates, glycosides, and 
flavonoids; aqueous extract gave positive tests for alkaloids, phenolic 
compounds, tannins, saponins, and carbohydrates. The TLC profiling of 
different extracts in suitable solvent systems revealed the presence of 
potential compounds which can be further isolated in future with the 
help of high-performance liquid chromatography or high-performance 
TLC.

In the conclusion, the parameters which have been reported in the 
present study could be proven useful to lay down standards which can 
be helpful in authentication and preparation of a monograph of this 
plant. There are certain variations observed in the present study from 
the previous study carried out by the Sonal et al. in 2011 on the same 
species collected from the Gujarat location [25]. But there are certain 
variations observed and moreover the glycoside content was found 
in both chloroform and methanol extracts of the plant collected from 
Dehradun region. The probable reason for such disparity is due to the 
environmental and geographical differences in the locations of the 
plant collected.

Table 2: Florescence analysis of J. gendarussa

Solvent used Color under visible light Color under long UV (365 nm) Color under short UV (254 nm)
Petroleum ether Light green Purple brown fluorescence Yellow fluorescence
Concentrated nitric acid Light green Nil Nil
Concentrated ammonia Light green Nil Nil
Concentrated hydrochloric acid Dark green Nil Nil
Concentrated sulphuric acid Dark green Nil Nil
Ethanol Light green Purple fluorescence Nil
Iodine Black Nil Purple brown fluorescence
J. gendarussa: Justicia gendarussa, UV: Ultraviolet

Table 3: Microbial contamination of J. gendarussa

Drug name Bacterial growth Fungal growth
J. gendarussa Nil Nil
J. gendarussa: Justicia gendarussa

Fig. 3: Photomicrographs of Justicia gendarussa leaf powder showing (a) cuboidal calcium oxalate crystals, (b) cystolith, (c) covering 
trichomes, (d) clusters of starch grains and (e) oil globules
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+: Indicates the presence and ‑: Indicates the absence of the respective chemical class in the extracts. J. gendarussa: Justicia gendarussa

Fig. 4: Thin layer chromatography profiles of Justicia gendarussa 
(a) petroleum ether extract, (b) chloroform extract and 

(c) methanol extract and (d) aqueous extract
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