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INTRODUCTION
In this era of modern world technology has become 
the part of every phase of life which might also have 
been the reason for many diseases like never before. 
There are plenty of drugs available in the market 
but unfortunately with many side effects. So it is 
the need of the hour to look back our traditional 
methods of using medicinal plants as an alternative. 
Looking back at the last 2000 years of the history 
of medicine, mankind has mainly used plants as 
the best source of medicine.1 Medicinal plants are 
playing very active role in traditional medicines for 
the treatment of various ailments.2 Due to the lack 
of documentation of some of the medicinal plants 
it is important that pharmacognostic study has to 
be done to authenticate the plant’s identity. Correct 
characterization and quality assurance of starting 
material is an essential step to ensure reproducible 
quality of herbal medicine which will help us to 
justify its safety and efficacy.3-6  This study also helps 
to evaluate the quality control, Efficacy and safety 
side as a drug.

Indigofera tirunelvelica Sanjappa (IT) is a recently 
discovered plant found in South Indian town called 
Tirunelveli, Tamilnadu which belongs to the family 
Papilionace.7 The pharmacognostic standardisation 
of this plant has not been reported so far. 
Microscopical, anatomical and morphological 
studies are used for the plant’s identification. 
But morpho-anatomical documentation is the 
simplest qualitative method to avoid falsification 
and adulteration of the drug.8 The structural 
analysis pinpoints idiosyncratic aspects that can be 
effective in determining the accuracy of medicinal 
plant species.9-11 Apart from anatomical study 

Histochemical localisation of secondary metabolites 
were also performed in this study. Secondary 
metabolites present in a plant can be considered as 
its chemical individuality as their composition differ 
from species to species.12 The present paper reports 
the anatomical and histochemical localisation of 
the rare and a new plant Indigofera tirunelvelica 
Sanjappa.

MATERIALS & METHODS

Plant collection

The plant was collected in the Tirunelveli, Tamil 
Nadu during the month of Jan 2019. Plant was 
authenticated by Dr.V.Chelladurai, Professor, 
Department of Botany Medicinal plant Survey for 
Siddha, Government of India. Care was taken to 
select the healthy and fully grown plants.

Microscopic evaluations
Microscopy evaluations were done on both 
qualitative and anatomical study. All the evaluations 
were performed using labomed compound 
microscope. 

Histochemical localisation studies

For Histochemical localisation analysis of stem, 
and root were made by using microtome. Staining 
procedure was performed as per standard procedure. 
Various identifying characters were studied with 
staining.

Transverse sectional study

TS study of stem and root performed using 
standard procedure.
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RESULTS

T. S of Root of Indigofera tirunelvelica Sanjappa.

The T.S of root of Indigofera tirunelvelica Sanjappa is circular, The 
study of T.S. shows the presence of periderm, a cortical protective 
layer, discontinues patches of sclereids, narrow secondary phloem 
and dense large compact xylem. The periderm is made up of 3-4 
cell layers disintegrated or squashed thin walled cells. Periderm is 
followed by 6-7 layers of irregular, large thin walled parenchyma 
cells. In the cortical region discontinuous long and wide patches 
of sclerenchymatous (SC) cells with thick wall and narrow lumen 
present. The stealer region showed distinct xylem region occupying 
major portion. The secondary phloem is well developed and consists 
of 6-8 layers of irregularly arranged cells. Meduallary rays are up to 
two cells wide. The xylem portion consists of thick, compact xylem 
fibers, thick lignified xylem parenchyma with intercellular space. 
Xylem vessels circular and solitary arranged in radial multiples. 
Distinct uni and biseriate rays present. The xylem ray cells contains 
simple round starch grains (Figures 1-4). 

T. S of stem of Indigofera tirunelvelica Sanjappa

T.S of stem is circular in sectional view and rarely there is a presence 
the trichomes on surface of the stem. T.S revealed the presence of 
epidermis, cortex, vascular bundles and pith region. The stem has 
distinct and continuous epidermal layer made up of small rectangular 
thick walled cells. The epidermis is followed by 2-3 layers of thick walled 
polygonal collenchyma cells and followed by 1-2 layers of parenchyma 
cells. Next to the parenchyma cells a discontinuous many celled patches 
of cortical fibers and stone cells are seen. The vascular bundle consists 
of continuous narrow irregularly compactly arranged secondary 
phloem elements. Xylem region contains primary and secondary vessel 
elements. Xylem vessel elements are arranged in an irregular radial 
rows and ray present between rows. Lignified xylem fibers form major 
portion of secondary xylem. The xylem vessels are circular, wide, thick 
walled. The Pith region consists of compactly arranged large round 
shaped thin walled parenchyma cells (Figures 5-8).

Figure 1: T.S of I. tirunelvelica Root A portion enlarged 
view.

Mr: Medullary ray; Sph: Secondary phloem; Sxy: 
Secondary xylem; Xyf: Xylem fibers; Xyr: Xylem ray; Xyv: 
Xylem vessel.

Figure 2: T.S of I. tirunelvelica root.

Co: Cortex; Mr: Medullary ray periderm; Sc: Scle; 
Sph: Secondary phloem; Sxy: Secondary xylem.

Figure 3: T.S of I. tirunelvelica Root A portion 
enlarged view.

e: Periderm; Co: Cortex; Sc: Sclereids.

Histochemical Analysis of stem of Indigofera tirunelvelica 
Sanjappa
Histochemical analysis of stem shows that the terpenoids and alkaloids 
are present in epidermal, cortical and xylem region. Alkaloids are also 
seen in, phloem region. Flavonoids and lignin are present in Epidermal, 
Cortical and xylem regions respectively (Figures 9 and 10) (Table 1).

Histochemical Analysis of root of Indigofera tirunelvelica 
Sanjappa.
Histochemical analysis of root shows that the terpenoids are present in 
periderm and cortical cells. Sclereids and xylem region contain both 
alkaloids and terpenoids. In contrast to stem root has lignin in both 
xylem and phloem region and tannin only in xylem rays (Figures 11 
and 12) (Table 2).
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Figure 4: T.S of I. tirunelvelica root xylem fiber and xylem 
parenchyma.

Xyf: Xylem fibers; Xyp: Xylem parenchyma; Xyrp: Xylem ray 
with pits.

Figure 5: T.S. of Indigofera tirunelvelica stem a 
portion enlarged view.

Figure 6: T.S. of Indigofera tirunelvelica 
stem a portion enlarged view.

Figure 7: T.S. of Indigofera tirunelvelica entire stem.

Figure 8: T.S. of Indigofera tirunelvelica stem - a portion of 
enlarged view.

Cc: Collenchyma; Co: Cortex; Ep: Epidermis; Mr: Medullary ray; Ph: 
Phloem; Pi: Pith; Sc: Sclereids; Sxy: Secondary xylem; Xy: Xylem; 
Xyr: Xylem ray cels; Xyv: Xylem vessels.

DISCUSSION
The botanical identity of the plants are established by performing 
pharmacognostic studies which includes microscopical studies mostly 
anatomical and histochemical analysis. Pharmacognostic parameters are 
widely used for the identification of medicinal plants and also to detect 
adulteration in drugs.13 Histochemical studies confirmed the presence 
of various secondary metabolites in Indigofera tirunelvelica Sanjappa. 
Histochemical screening helps to easily recognize the cell compartment 
in which the metabolites accumulate.14.15 The site of synthesis and 
accumulation vary for different secondary metabolites. It has been 
reported that the lipophilic compounds accumulate in membranes, 
vesicles, extracellular sites or dead cells whereas hydrophilic compounds 
accumulates in vacuoles.16,17 This study reveals the presence of alkaloids 
in some epidermal, cortical cells and in phloem, xylem regions of the 
stem and in sclereids, xylem in the root. It has anticholinergic activity 
and is used to treat smooth muscle spasms, hypersecretion and pain. 
Other properties of alkaloids are that they inhibit increase in blood 
glucose level18 and act as precursors in the synthesis of corticosteroid 
drugs which have anti-inflammatory property.19 Phenolic compounds 
have significant medicinal properties including prevention and curing 
of various skin disorder.20,21 Terpenoids and Flavanoids are present in 
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Figure 9: Histochemical localization studies of Indigofera tirunelvelica stem.

a & b treated with 2-4, dinitrphenylhydrazine suggested the presence of terpenoids in some 
specialised epidermal cells and cortical cells (a&b). when treated with dragendroffs reagent. 
Development of golden yellow colour indicates the presence alkaloids in some epidermal and 
cortical cells and also in sclereids (c). Sections treated with wagners reagent brown colour formation 
indicates the presence of alkaloids in epidermal and cortical cells.

Figure 10: Histochemical localization studies of Indigofera tirunelvelica – stem.

e & f treated with 10% NaoH (the arrow indicates the presence of flavonoids in some specialised 
epidermal cells and cortical cells (e & f ). g- sections treated with 10% phloroglucinol revealed 
pink colour formation in xylem region indicating the presence of lignin.

Figure 11: Histochemical localization studies of Indigofera tirunelvelica – root.

a-d treated with 2-4,dinitrphenylhydrazine (arrow indicates the presence of terpenoid in peridermal (a) and 
cortical cells (b), cell walls of sclereids (c) and in xylem vessels and xylem fibers (d).
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Figure 12: Histochemical localization studies of Indigofera tirunelvelica – root.

e&f treated with dragendroffs reagent development of golden yellow colour indicates the presence 
of alkaloids in sclereids and xylem (f ); g-I treated with wagners reagent, formation of yellowish orange 
colour indicates the presence alkaloids in peridermal cells (g), sclereids (h) and xylem region (i).

S.No Test for Reagents used Tissues Localised Figure

1. Terpenoids 2,4-Dinitrophenylhydrazine epidermal cells, cortical cells 
and xylem region Fig 9 a , b

2. Alkaloids Dragendroff ’s reagent
epidermal, cortical and 
phloem cells and xylem 

region
Fig 9 c, d

3. Flavanoids 10%NaoH Epidermal,cortical Fig 10 e ,f

4. Lignin 10% Phloroglucinol xylem region Fig 10 g

Table 1: Histochemical analysis of stem of Indigofera tirunelvelica.

S.No Test for Reagents used Tissues Localised Figure

1. Terpenoids 2,4-Dinitrophenylhydrazine
periderm, cortical 
cells, sclereids and 

xylem
Fig 11 a-d

2. Alkaloids Dragendroff ’s reagent sclereids and xylem 
region Fig 12 e-i

3. Lignin 10% Phloroglucinol xylem parenchyma, 
xylem fibers

4. Tannin FeCl3 only in xylem rays Fig 13 q

Table 2: Histochemical analysis of root–Indigofera tirunelvelica Sanjappa.

epidermal, cortical and xylem of the stem and periderm, sclereids of 
the root. Tannins are used in the treatment of kidney inflammation, 
diarrhoea, skin bleeding and transudates.22,23

CONCLUSION
The pharmacognostic evaluation which comprises of macro 
morphology and microscopic characters, the estimation of 
physicochemical parameters and the phytochemical and TLC profile 
are constant features of a plant which are highly essential for raw drugs 
or plant parts used for preparation of phytomedicine. Therefore, the 
result generated from this study would be useful in identification and 
standardization of the plant material Indigofera tirunelveica towards 
quality assurance and also for preparation of a monograph on the 
plant. This study is an attempt to establish the botanical identity 
of the Indigofera tirunelveica as it is a newly discovered plant. The 
pharmacognostic study will also help to identify the adulterant and 
authenticate the plant.
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