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ABSTRACT

Callicarpa tomentosa belonging to the Lamiaceae family, commonly known as Woolly Beautyberry, is a medicinal plant
traditionally used for various therapeutic purposes, and is now gaining scientific interest for its pharmacological potential.
This study aimed to perform a comprehensive pharmacognostic evaluation and phytochemical screening of Callicarpa
tomentosa leaves to explore their medicinal potential.

The Pharmacognostic evaluation involved macroscopic and microscopic examinations of the leaves, including the
determination of morphological characteristics, venation patterns, and anatomical features. The presence of various
phytochemical constituents was investigated through qualitative analysis. The preliminary phytochemical analysis revealed
the presence of alkaloids, flavonoids, tannins, saponins and phenolic compounds. The results of this study provide valuable
information on the pharmacognostic profile and phytochemical composition of Callicarpa tomentosa leaves. The presence
of diverse phytochemicals suggests the potential of the plant as a source of natural bioactive compounds for pharmaceutical
applications. Further research is required to isolate and characterize individual bioactive components and to evaluate their
pharmacological activities.
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INTRODUCTION

Callicarpa tomentosa, commonly known as Woolly
Beautyberry, is a medicinal plant belonging to the
Lamiaceae family. It is native to various regions, including
Southeast Asia and the Indian subcontinent. The plant is
characterized by dense clusters of small purple berries that
appear in the fall, enhancing its aesthetic appeal.
Throughout history, Callicarpa tomentosa has been
recognized for its traditional medicinal uses. Different parts
of the plant, including the leaves, have been used for their
therapeutic properties. The leaves, in particular, have drawn
attention for their potential medicinal value.

Callicarpa tomentosa leaves contain a wide range of
bioactive compounds, including alkaloids, flavonoids,
tannins, saponins, glycosides, phenolic compounds and
terpenoids. These phytochemical components are known to
possess various pharmacological activities, such as
antioxidant,  antimicrobial, anti-inflammatory  and
anticancer properties’2. The pharmacognostic evaluation of
Callicarpa tomentosa leaves involves the macroscopic and
microscopic examination of the morphological and
anatomical characteristics. This examination helps in the
identification, authentication, and quality assessment of the
plant material®.

Furthermore, phytochemical screening of Callicarpa
tomentosa leaves involves qualitative and quantitative

analysis of the phytoconstituents present. This analysis
provides information on the chemical composition and
potential bioactive compounds within the plant 3.
Understanding the pharmacognostic and phytochemical
characteristics of Callicarpa tomentosa leaves is crucial for
establishing its medicinal value, validate its traditional uses
and explore its potential applications in the pharmaceutical
and nutraceutical industries.

In this study, we aim to conduct a comprehensive
investigation of the pharmacognostic characteristics and
phytochemical composition of Callicarpa tomentosa
leaves. The results of this research may contribute to the
scientific understanding of this valuable medicinal plant
and potentially open avenues for further exploration of its
therapeutic applications.

RESEARCH METHODOLOGY

Plant Material

The plant material of Callicarpa tomentosa was collected
from Chinchwad, a region located in Maharashtra, India.
The collection was conducted following proper botanical
practices and guidelines. The plant specimens were
carefully selected, ensuring that they represented the
authentic Callicarpa tomentosa species.

To authenticate the plant material, the collected specimens
were submitted to the Botanical Survey of India in Pune, a
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renowned institution specializing in plant taxonomy and
identification. The BSI is recognized for its expertise in
plant authentication and verification.

At the BSI, the plant specimens were subjected to rigorous
examination by expert botanists. They compared the
morphological features, including the shape, size, and
arrangement of leaves, stems, and other plant parts, with
reference specimens and available taxonomic literature.
Additionally, a microscopic examination of the plant
material was conducted to further confirm its identity.
Once the plant material was authenticated as Callicarpa
tomentosa, the leaves were carefully separated from the
collected specimens. To prepare them for further analysis,
the leaves were dried under controlled conditions to ensure
the preservation of their chemical constituents and prevent
degradation.

After drying, the leaves were finely powdered using
suitable techniques to facilitate their subsequent extraction
and analysis. The powdered leaves were then stored in
appropriate containers, ensuring protection from moisture
and other environmental factors which could compromise
their quality.

Sectioning

Sections of Callicarpa tomentosa leaves were prepared for
microscopic examination as part of the pharmacognostic
evaluation. The leaves were carefully collected and
processed following standard procedures. A fter fixation and
dehydration, the leaves were infiltrated with an appropriate
embedding medium and embedded in molds. Using a
microtome, thin sections of the leaves, typically ranging

Table 1: Physicochemical characterization of Callicarpa
tomentosa leaves powder

S.No.  Parameters Result (Yow/w)

1 Moisture content 1.35

2 Total ash value 6.0

3 Water soluble ash value 0.8

4 Acid insoluble ash value 0.6

5 Pet Ether soluble 1.6
extractive value

6 Methanol soluble 28.8
extractive value

7 Water soluble extractive 17.92
value

from 10 to 30 micrometers in thickness, were obtained.
These sections were then stained to enhance specific
features and mounted onto glass slides for microscopic
examination. The prepared leaf sections were observed
under a light microscope, allowing for the detailed study of
the leaf anatomy. This microscopic analysis provided
insights into the cellular structures, arrangement of tissues,
presence of specialized cells, and other anatomical features
of Callicarpa tomentosa leaves. The sectioning of leaves
enabled a thorough examination of the leaf anatomy,
contributing to the comprehensive pharmacognostic
evaluation of the plant material and enhancing our
understanding of its medicinal potential.
Photomicrograph

In this study, photomicrographs of Callicarpa tomentosa
leaf sections were captured using a Nikon Labphot2

Figure 1.1: Transverse section of midrib and lamina of Callicarpa tomentosa Leaf, La: Lamina, MR: Midrib, AdS: Adaxial
side, GT: Ground tissue

IJPQA, Volume 15 Issue 4, October - December 2024

Page 2736



Pharmacognostic Standardization and Phytochemical Screening of Callicarpa tomentosa Leaves

Figure 1.2: Transverse section o mjdrib lamina of Callicarpa tomentosa Leaf;, AdS: Adaxial side, GT: Ground

tissue, Ph: Phloem, Ep: Epidermis, Col: Collenchyma

microscope. The resulting photomicrographs exhibit high-
resolution and well-defined images, providing detailed
insights into the microscopic features of the leaf tissue.

The photomicrographs captured with the Nikon Labphot2
microscope showcase the intricate cellular structures
present in the Callicarpa tomentosa leaf. The epidermal
cells, stomata, vascular bundles, trichomes, and other
specialized cells are clearly visible in the images. These
photomicrographs serve as valuable visual evidence and
references for the pharmacognostic evaluation of
Callicarpa tomentosa. They provide a comprehensive
visual record of the leaf anatomy, aiding in the
identification and characterization of various anatomical
features. The captured images can be further analyzed and
processed using image analysis software, allowing for
quantitative measurements and additional insights into the

leaf's cellular structures. The photomicrographs serve as
important visual documentation for scientific presentations,
publications, and future reference in the field of
pharmacognosy and plant research.

Physicochemical Studies

Physicochemical studies play a vital role in understanding
the characteristics and potential therapeutic properties of
natural substances, such as medicinal plants. These studies
encompass a range of analyses and evaluations that provide
valuable information about the physical, chemical, and
biological attributes of the plant material®’.
Physicochemical studies involve the determination of
various parameters, including moisture content, ash value,
extractive value (Table:1) and fluorescence analysis of the
powder (Table:2). These analyses help in assessing the
physical properties of the plant material and provide
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essential data for its standardization and quality control
purposes®.

Preliminary Phytochemical Screening

The preliminary phytochemical screening® of the
Callicarpa tomentosa leaf extract was performed using the
following procedure:

Preparation of Extract

The dried and powdered Callicarpa tomentosa leaves were
extracted using a suitable solvent, such as Ethyl acetate,
chloroform, methanol and ethanol based on the solubility of
the target phytochemicals. The extraction was carried out
by maceration for a specified period.

Filtration and Concentration

After extraction, the crude extract was filtered through a
filter paper or a suitable filtration system to remove any
solid particles or impurities. The filtrate was then
concentrated using a rotary evaporator or by gentle heating
under reduced pressure to obtain a concentrated extract.
Qualitative Tests for Phytochemicals

The concentrated extract was subjected to a series of
qualitative tests to identify the presence of various
phytochemical components!'®!!. Specific tests included:
Alkaloids: The extract was treated with a few drops of
Dragendorff's reagent or Mayer's reagent. The appearance
of an orange/red or cream colored precipitate indicated the
presence of alkaloids.

Flavonoids: a few drops of dilute hydrochloric acid were
added to the extract, followed by a small amount of
magnesium shavings or a few drops of lead acetate solution.
The formation of a pink, red or orange color indicated the
presence of flavonoids.

Tannins: The extract was mixed with a few drops of ferric
chloride solution. The formation of a dark blue or green
color indicated the presence of tannins.

Saponins: Foam was produced when the extract was mixed
vigorously with water, indicating the presence of saponins.
Glycosides: The extract was treated with a few drops of
dilute sulfuric acid, followed by the addition of sodium
hydroxide solution. The appearance of a yellow color
indicated the presence of glycosides.

Phenolic compounds: The extract was treated with a few
drops of ferric chloride solution. The formation of a blue or
green color indicated the presence of phenolic compounds.
Terpenoids: The extract was mixed with a few drops of
acetic anhydride, followed by the addition of concentrated
sulfuric acid. The appearance of a red, blue or green color
indicated the presence of terpenoids.

Preliminary phytochemical analysis provided the first
information on the presence or absence of various bioactive
compounds in the extract. These results serve as a basis for
additional quantitative analyses and isolation of specific
phytoconstituents to explore their pharmacological
activities and potential therapeutic applications.

RESULTS AND DISCUSSION

Morphology of Callicarpa tomentosa Leaves

The morphological characteristics of Callicarpa tomentosa
leaves were examined and documented as part of this study.
The leaves were found to have distinct features that
contribute to their identification and differentiation from

other plant species. Callicarpa tomentosa leaves are simple,
opposite in arrangement, and have an elliptical to ovate
shape. The leaf margins are serrated or toothed, exhibiting
a characteristic undulating pattern. The leaf size ranges
from approximately 5 to 10 centimeters in length and 2 to 5
centimeters in width. The leaves possess a smooth upper
surface and a slightly hairy lower surface, which imparts a
velvety texture to the touch. The leaf color varies from
vibrant green to a dark green hue, depending on the maturity
of the leaf.

The morphological features observed in Callicarpa
tomentosa leaves align with the general characteristics of
the Lamiaceae family, to which the plant belongs. The
opposite leaf arrangement, serrated margins, and distinct
leaf shape are common traits observed in many species
within the family. Understanding the morphology of
Callicarpa tomentosa leaves is essential for accurate
species identification, quality control, and standardization
in the field of pharmacognosy. The documented
morphological characteristics serve as a reference for future
studies and contribute to the overall understanding of the
plant's taxonomy, ecology, and potential medicinal
properties'2.

Microscopy of Callicarpa tomentosa Leaves

Microscopic examination revealed distinctive cellular
structures within the Callicarpa tomentosa leaf. The
stomata, responsible for gas exchange, were found on the
lower leaf surface and were characterized by two kidney-
shaped guard cells surrounding the stomatal pore.

The leaf consists of a prominently thick midrib and thin
lamina. The midrib has fairly wide adaxial side and thick
and wide abaxial parts. The midrib is 1.6 mm thick and 1.9
mm wide. (Figure 1.1, 1.2). In transverse section the
epidermal cells on the upper and lower leaf surfaces were
observed to be irregularly shaped, with thickened walls and
a distinct cuticle layer.

The mesophyll region of the leaf consisted of palisade
parenchyma cells located beneath the upper epidermis,
followed by loosely arranged spongy parenchyma cells.
The vascular bundles were observed to be collateral in
arrangement and scattered throughout the mesophyll. The
midrib region displayed a prominent bundle sheath and
vascular tissues, which provide structural support and
facilitate nutrient and water transport within the leaf.

The lamina is thick and distinctly bifacial (Figure 2). The
adaxial epidermis is white and measures 50 pm in thickness
the cell wall thin and straight the abaxial epidermis is
comparatively thinner and compressed there is single layer
of columnar palisade cells at adaxial side.

The presence of trichomes or hair-like structures on the leaf
surface, contributes to the velvety texture and is
noteworthy. Trichomes can serve various functions,
including protection against herbivores, reduction of water
loss through transpiration, and defense against
environmental stresses.

The microscopic examination provided insights into the
leaf's internal cellular structures, including the epidermal
cells, stomata, mesophyll layers, and vascular bundles.
These anatomical features contribute to the leaf's
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Table 2: Fluorescence characteristics of powdered leaves of Callicarpa tomentosa

Chemical Treatment Day Light uv

254nm 365nm
Powder Greenish brown Light brown Dark Green
Powder + 5% KOH Reddish Brown Brown Green
Powder + 5% FeCl; Red Blackish Brown Brown
Powder + 5% CuSO, Bluish green Light green Green
Powder + 50% HNO; Light yellow Yellow Brown
Powder + Conc. NH3 Yellow Yellow Yellow
Powder + Conc. HCI1 Greenish yellow Greenish yellow Brown
Powder + Conc.H,SOq, Dark brown Green Dark brown
Powder + I, Solution Red Red Red
Powder + AgNO; Yellow Yellowish green Yellow
Powder + Chloroform Brown Bluish green Green
Powder + MgSO4 Brown Green Green
Powder + Ethanol Greenish Brown Light Brown Brown

physiological processes, such as gas exchange, Table 3: Preliminary phytochemical screening of

photosynthesis, and nutrient transportation'>!4,

Physicochemical Studies

Moisture Content

It refers to the amount of water present in a given sample,
expressed as a percentage of the sample's weight. It is an
important parameter to assess the quality and stability of
plant material.

The low moisture content, 1.35% indicates that the
Callicarpa tomentosa leaves were adequately dried before
analysis (Table 1). Proper drying is crucial to prevent
microbial growth, enzymatic reactions, and degradation of
bioactive compounds. A low moisture content also
contributes to the long-term preservation and storage of
plant material>.

Maintaining optimal moisture content is essential for the
accurate  determination of other physicochemical
parameters and phytochemical constituents in the plant
material. It ensures consistency and reproducibility in
analytical measurements and subsequent pharmacological
evaluations.

Ash Value

The total ash content was found to be 6%. Total ash
represents the inorganic residue left after complete
combustion of the plant material. It includes both organic
as well as inorganic components present in the leaves. The
acid-insoluble ash content was determined to be 0.6%.

Callicarpa tomentosa leaves extract

S.No. Constituents Chloroform Ethyl Methanol Ethanol
acetate
1 Quinone - + - -
2 Flavonoids + + + +
3 Terpene - + - -
4 Gum - - + -
5 Alkaloids - - + +
6 Saponins + - + +
7 Tannins - - + +
8 Carbohydrate + + + +
9 Protein + - + +
10  Coumarin + - + +
11 Phenol - - + +

12 Steroids - -
13 Glycosides - - - -

Acid-insoluble ash refers to the portion of the total ash that
remains undissolved after treatment with acid. It primarily
represents the inorganic minerals and insoluble silicates
present in the plant material. The water-soluble ash content
was measured as 0.8%. Water-soluble ash refers to the
portion of the total ash that dissolves in water. It mainly
comprises water-soluble salts, such as potassium, sodium,
calcium, and magnesium salts.

Ash value determination is an important parameter in the
evaluation of herbal materials and is used for quality control

S —— 1] —

3

Figure 2: Lamina of Callicarpa tomentosa LCE AdE: Abaxial epidermis, PM-Palisade Mesophyll, SM-Spongy

Mesophyll
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and standardization purposes. The ash content provides
insights into the purity and presence of inorganic impurities
in the plant material. It also serves as a basis for comparison
with established standards and specifications'®.

The reported ash values of Callicarpa tomentosa leaves
(Table 1) can be used as a reference for future quality
assessments, ensuring consistency and adherence to quality
control guidelines. The low acid-insoluble and water-
soluble ash contents indicate the absence of excessive
impurities and highlight the overall purity of the plant
material.

The Extractive Values

The pet ether extractive value was found to be 1.6%. This
indicates the percentage of extractable compounds from the
plant material using petroleum ether as the solvent. Pet ether
is a non-polar solvent commonly used for extracting
lipophilic or non-polar compounds. The methanol
extractive value was determined to be 28.8%. This
represents the percentage of extractable compounds from
the plant material using methanol as the solvent. Methanol
is a polar solvent that can extract a wide range of
phytochemical constituents, including polar and semi-polar
compounds. The water extractive value was measured as
17.92%. This signifies the percentage of extractable
compounds from the plant material using water as the
solvent. Water is a universal solvent and is capable of
extracting both polar and non-polar compounds, including
hydrophilic compounds like polysaccharides and certain
phenolic compounds.

The extractive values provide information about the
solubility of different bioactive compounds present in
Callicarpa tomentosa leaves using specific solvents (Table
1). The higher extractive values for methanol and water
indicate a greater ability of these solvents to extract a wide
range of phytochemical constituents from the plant
material '’

The reported extractive values contribute to the
characterization and quality assessment of Callicarpa
tomentosa leaves. They serve as a reference for future
studies and provide insights into the solubility and
extractability of bioactive compounds, aiding in the
selection of appropriate solvents for further phytochemical
analysis and pharmacological investigations.

Preliminary Phytochemical Screening

The preliminary phytochemical screening of Callicarpa
tomentosa leaves was conducted to identify the presence of
various phytochemical constituents. The screening
involved qualitative tests to detect the presence of alkaloids,
flavonoids, tannins, saponins, carbohydrates and phenolic
compounds. (Table 2).

The results of the preliminary phytochemical screening
revealed the presence of several bioactive compounds in the
Callicarpa tomentosa leaf extract. Alkaloids were detected,
indicating the potential for biological activities such as
analgesic or antimicrobial effects. Flavonoids, known for
their antioxidant and anti-inflammatory properties, were
also found, suggesting possible therapeutic applications's.

Additionally, tannins, saponins, and phenolic compounds
were identified, suggesting potential antioxidant,
antimicrobial, and anti-inflammatory activities!>. The

presence of glycosides and terpenoids further broadens the
pharmacological potential of the plant material.

It is important to note that the preliminary phytochemical
screening provides initial information about the presence of
various classes of bioactive compounds in the Callicarpa
tomentosa leaf extract. However, it does not provide
quantitative data or specific compound identification.
Further comprehensive analyses, such as chromatographic
and spectroscopic techniques, are required to identify and
quantify individual compounds present in the plant extract.
The preliminary phytochemical screening serves as a
valuable starting point for further investigations on the
pharmacological potential and therapeutic applications of
Callicarpa tomentosa leaves. These findings provide a
basis for future studies aimed at isolating and characterizing
specific phytoconstituents, elucidating their mechanisms of
action, and exploring their potential as natural remedies or
drug leads.

CONCLUSION

Comprehensive  pharmacognostic ~ evaluation  and
phytochemical screening of Callicarpa tomentosa leaves
have provided valuable information on the medicinal
potential of this plant. Macroscopic and microscopic
examinations helped in the identification and authentication
of the plant material, ensuring its quality and purity for
subsequent studies.

Phytochemical analysis revealed the presence of a wide
range of bioactive compounds, including alkaloids,
flavonoids, tannins, saponins, glycosides, phenolic
compounds and terpenoids. These compounds are known to
possess various pharmacological activities, such as
antioxidant, antimicrobial, anti-inflammatory, and
anticancer properties.

The presence of these bioactive compounds suggests that
Callicarpa tomentosa leaves have the potential to serve as
natural therapeutic agents for various ailments.

The results of this study contribute to the scientific
knowledge and understanding of Callicarpa tomentosa as a
medicinal plant. The identified bioactive compounds and
pharmacognostic characteristics of the leaves provide a
basis for future research, including the isolation,
characterization and evaluation of individual components
for their pharmacological activities.

Overall, Callicarpa tomentosa remains promising as a
valuable natural resource for the development of new
therapeutic agents.
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