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ABSTRACT
Centratherum punctatum Cass., belonging to the family Asteraceae is rich in bioactive molecules that could be useful as anti cancer, antimicrobial,
analgesic and wound healing agents. Besides the flowers and leaves were used in hair oil preparations and as skin blackening and antiageing agents.
The present study was focused to analyse the micromorphological features of this drug source and to localise the active molecules histochemically.
Micromorphological characterization studies were carried out employing standard sectioning and staining methods as per standard texts. Bioactive
secondary metabolites specifically, flavonoids and terpenoids were localised histochemically in the aerial parts of plant using specific reagents. The
cell arrangements, size and shape of cells, presence of idioplasts, shape and size of the crystals, starch grains, trichome types, stomatal types,
stomatal index, stomatal frequency and other specific micromorphological characters were studied using Carl Zeiss microscope and photo
micrographs were taken with the help of Prog Res digital camera. The presence of flavonoids and terpenoids were confirmed through color
developement due to the reaction of the cells with specific reagents. Micromorphological features observations reveals the standardisation of this
traditional drug source. Histochemical observations can help in identifying the major chemical constituents. This can be further confirmed by
carrying out qualitative tests and developing TLC profiles. These data can contribute in determining the standards for the plant drug under study
and can contribute to the Ayurvedic Pharmacopeia of India.
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INTRODUCTION
Nowadays herbal drugs are in great demand than ever before. The
public were also of general awareness in regarding the safety and
efficacy of herbal drugs. Hence, development of new drugs without
any side effect is the urgent need of the society [1]. Quality control
studies on plant material are essential to ensure the reproducible
quality of the herbal products. The initial step to ensure quality of
any starting material is authentication [2]. WHO suggests that the
macroscopic and microscopic description of a plant material is the
primary step in establishing its identity [3]. Thus, the notch of
wholesomeness of plant material should be proved before
developing any formulation or using in any disease condition.
Collection and Authentication of Plant Material
The leaf, stem, and seeds of Centratherum punctatum were collected
from herbal garden of Srimad Andavan college, Thiruchirappalli. The
plant was identified with the help of Flora of Presidency of madras and
authenticated at RAPINAT HERBARIUM, St Joseph’s College, Trichy,
Tamil Nadu, India. After authentication, the different parts were
collected, dried in shade and then milled into crude powder by a
mechanical chopper and subjected to botanical and histochemical
studies.
Micromorphological and Histochemical analysis
Fresh free hand sections leaf, stem, and seeds of C.punctatum
were taken. The fresh sections of the plant (leaf, stem, and
seeds) used for the histochemical study were treated with the
respective reagents to localize the presence or absence of
metabolites like oil, mucilage, starch grains, phenol, lignin,
chitin, suberin, alkaloids, flavanoids and tannin. Toluidine Blue
used to detect lignin(4), Sudan black to detect oil globules ,
Iodine potassium iodide to detect starch grains and , ruthenium
red to detect carbohydrates (5) DPH to detect terpenoids(6) and
Neu’s reagent to detect flavonoids(7). The stained sections were
viewed under Carl Zeiss microscope and photo micrographs
were taken with the help of Prog Res digital camera. The stained
sections were photographed and observed at different
magnifications for their characteristic features.
RESULT AND DISCUSSION
The occurrence and distribution of various metabolites such as

terpenoids, flavonoids, oil stem, leaf and seeds of C.punctatum were
studied and presented ( Fig. 1-12). Transverse section of the leaf
observed in transverse sections showed central and two lateral wings
(Fig.10.). The cells of outer layer are thin walled, smooth bearing
appendages called trichomes. They are both multicellular and uniseriate
(Fig.1). Terpenoids are copiously present in the outer layer of the
epidermis and in trichome (Fig.2&5). The central part of the leaf in
transverse section showed thin walled parenchymatous and oblong
thick walled cells . Leaf cells also revealed the presence of terpenoids
(Fig.6). In xylem regions flavonoids were located using NEU reagent and
by observing through fluorescent microscope at 365nm (Fig.3).
Parenchyma cells and angular xylem vessels (Fig.7) were observed in the
T.S of stem. Calcium oxalate crystals were also seen in the phloem
regions (Fig.8). When sudan black was used some of the parenchyma
cells stained black (Fig.9). TS of seeds revealed the presence of oil
containing cells (Fig.11).. Enlarged view of seed cells with oil globules
(Fig. 12.). Liginin containing pith cells were abundant in pith region.
Microscopic and histochemical observations
In recently application pharmacognoslist have started [12-17]
histochemical features in solving taxonomic problems, the
identification and characterization of plant drug. . The present study
results confirmed the presence of terpenoids, flavonoids and oils in
different parts of the C. punctatum which could be used as a diagnostic
tool for this plant drug. Flavonoids and terpenoids are compounds
which are present commonly in plants, have been reported to have a
wide range of biological activities including antioxidant properties.
The presence of terpenoids and flavonoids in this study were also
confirmed by the qualitative analysis of C.punctatum and hence
supported the therapeutic potentials of the plant drug under study.
Finding from this study are promising as terpenoids and flavonoids
compounds are effective antioxidants , therefore they could have
potential therapeutic applications. The cell arrangements, size and
shape of cells, presence of idioplasts, shape and size of the crystals,
starch grains, trichome types, stomatal types, stomatal index, stomatal
frequency and other specific micromorphological characters were
studied using Carl Zeiss microscope could be used as microscopic
standards for this drug Central region is concave in ventral region and
slightly convex in dorsal region. The presence of alkaloids, flavonoids
and terpenoids were confirmed through color developement due to
the reaction of the cells with specific reagents provided chemical
markers that could be used in identification.
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Fig. 1: Uniserate trichome

Fig. 2: Terpenoids in trichome

Fig. 3: Flavonoids in trichome

Fig. 4: T.S. of stem a portion enlarged

Fig. 5: T.S. of stem a portion localisation of terpenoids in cortical and vascular
regions.

Fig. 6: Terpenoids in xylem

Fig.7. Terpenoids in stellar region

Fig.8. Phloem portion enlarged
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Fig. 9: Oil containing cells

Fig. 10: T.S. of Leaf

Fig. 11: T.S. of seed showing oil containing cells.

Fig. 12: Oil globules.

In the present investigation, we have reported the datas obtained on
histochemical studies on C.punctatum leaf, seed and stem and
concluded the presence of polyphenols, terpenoids, flavonoids,
tannins and lignin, which are of great medicinal value and finds
extensive use in the drug and pharmaceutical industry. Results from
this work therefore supports that the C.punctatum could be used as
an alternative in the management of various ailments such as
anticancer and wound healer.
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