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Abstract

The genus Phyllanthus, comprising numerous species within the
Phyllanthaceae family, is recognized for its wide-ranging diversity in
growth forms, floral structures, and chromosome numbers. Among its
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chemical, and medicinal properties of Phyllanthus fraternus, focusing on
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chemical constituents, including hypo-phyllanthine and phyllanthine, the
study aims to elucidate its medicinal properties, particularly in treating
ailments like cough, bile disorders, itching, and inflammation. Extensive
investigation into traditional remedies and modern pharmacological
studies reveals Phyllanthus fraternus's efficacy in addressing various
conditions such as mastitis, colic, chronic diarrhea, diabetes, bronchitis,
and liver diseases.

The research employs a multidisciplinary approach, integrating traditional knowledge with modern
scientific inquiry, to bridge the gap between traditional uses and contemporary medical applications. By
shedding light on the multifaceted properties of Phyllanthus fraternus, this study contributes to the
broader understanding and utilization of this valuable botanical resource in healthcare and pharmaceutical
industries.
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Introduction

Phyllanthus, the largest genus within the
Phyllanthaceae family, is renowned for its vast
array of species, ranging from 750 to 1200,
showcasing remarkable diversity in growth forms,
floral structures, and chromosome numbers. This
genus encompasses various growth forms,
including annual and perennial herbs, shrubs,
climbers, floating aquatics, and succulents, some
featuring flattened stem structures known as
cladodes. Notably, Phyllanthus boasts one of the
broadest ranges of pollen types among seed plant
genera. (Chopade et.al., 2015).

Among 1ts species, rhyllanthus fraternus L.,
commonly referred to as the Gulf leaf-flower,
stands out. Indigenous to India, it exhibits distinct
characteristics, including erect, annual growth
reaching up to 45-60 cm in height, with alternate
leaves and small, round fruits reminiscent of
dhatrifthal but smaller, known as bahudhatri.This
research aims to explore the botanical, chemical,
and medicinal properties of Phyllanthus fraternus,
shedding light on its potential therapeutic
applications.
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Through a comprehensive examination of its
chemical constituents, such as hypo-phyllanthine
and phyllanthine found in its leaves, we aim to
understand its medicinal properties, including its
efficacy in treating various ailments like cough,
bile disorders, itching, and inflammation. (Nikule
et.al., 2020).

The medicinal potential of Phyllanthus fraternus
extends to diverse conditions such as mastitis,
catarrhal diseases, ascites, colic, chronic diarrhea,
diabetes, hemorrhage, gonorrhea, wounds, itching,
bronchitis, malarial fever, and liver diseases. By
investigating traditional remedies and modern
pharmacological studies, this research seeks to
elucidate the therapeutic mechanisms underlying
its traditional uses and explore its potential in
modern medicine. (Mangwani et.al., 2020).
Understanding the multifaceted properties of
Phyllanthus fraternus holds promise for the
development of novel pharmaceuticals and
therapeutic interventions. By bridging traditional
knowledge with modern scientific inquiry, this
research endeavors to contribute to the broader
understanding and utilization of this valuable

botanical resource in healthcare and
pharmaceutical industries. (Thomford et.al.,
2015).

Materials and Methods

The selection and collection of plant material,
followed by its identification, drying, grinding,
and extraction, are crucial steps in phytochemical
research. Here, we detail the methods employed in
the study of Phyllanthus fraternus, encompassing
plant selection, collection, identification, drying,
grinding, extraction, preliminary phytochemical
screening, qualitative physiochemical
examination, thin-layer chromatography (TLC),
standardization, and molecular genetic studies.
Plant Selection: Selection of Phyllanthus
fraternus was based on its abundance in India and
previous chemical investigations on its leaves,
offering a foundation for this research.

Plant Collection: Leaves of Phyllanthus
fraternus were collected from the grounds of the
research institute.

Plant Identification: Field identification of the
collected samples was attempted.

Drying and Grinding of Plant Sample: The
collected leaves were dried below 30°C to

preserve thermolabile compounds. Sun drying was
employed, followed by grinding to a coarse
powder using a mechanical grinder.

Preparation of Plant Extracts: Plant extracts
were prepared using a rotary shaker-based
extraction method. Methanol was used as the
solvent, and the extracts were filtered, evaporated,
and diluted for further investigation.

Preliminary Phytochemical Screening:
Qualitative chemical examination was conducted
to detect the presence of various phytochemicals
including saponins, carbohydrates, alkaloids,
resins, phenols, tannins, diterpenes, and fixed oils
and fats.

Qualitative Physiochemical Examination of
Powdered Drug: Physiochemical tests were
performed on powdered Phyllanthus fraternus
leaves to ascertain the presence of secondary
metabolites.

Thin Layer Chromatography (TLC): TLC was
employed to confirm the presence of major groups
like alkaloids, flavonoids, and saponins in the
extract, using specific solvent systems and
detection agents.

Standardization: Macroscopic and microscopic
examinations were conducted to standardize the
plant material. Macroscopic examination involved
measurements of size, color, surface
characteristics, odor, and taste, while microscopic
examination focused on leaf and stem structures.
Qualitative Phytochemical Screening with UV-
VIS Spectrophotometer: A UV-VIS
spectrophotometer was utilized for qualitative
analysis of phytochemicals present in the extracts.
Molecular Genetic Studies on Phyllanthus
Jraternus: Genomic DNA was extracted from leaf
samples, purified, quantified, and checked for
purity using spectrophotometric measurements
and agarose gel analysis.

These  methods collectively provided a
comprehensive understanding of the chemical
composition and genetic characteristics of
Phyllanthus fraternus, laying the groundwork for

further  pharmacological and  therapeutic
investigations.

Results and Discussion

Phyllanthus  fraternus  exhibits  considerable

potential as a medicinal plant, as evidenced by its
robust phytochemical profile and promising
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pharmacological properties. Through methanolic
extraction, a significant yield of extract rich in
alkaloids, flavonoids, saponins, tannins, and
carbohydrates was obtained, while anthraquinones
were notably absent. (Fig.1) Macroscopic and
microscopic  examinations revealed distinct
characteristics of the leaves and stems, further
supporting its identification. Various qualitative
phytochemical tests and thin layer
chromatography highlighted the diversity of
bioactive compounds present in Phyllanthus
fraternus.  (Table.1)  Additionally, UV-VIS
spectrophotometry provided further insight into its
chemical composition. (Fig.2) Molecular genetic
studies demonstrated successful DNA isolation,
overcoming challenges posed by the presence of
interfering plant chemicals, thus facilitating
further genetic analysis.

vv’ -w
I

), PHENOL, TANNIN,

Fig.1: Qualitative Phytochemical Tests
These findings collectively underscore
Phyllanthus fraternus as a promising candidate for
medicinal and genetic research, warranting further
investigation into its therapeutic potential and
genetic variability.

ABSORBANCE

Fig. 2: Qualitative phytochemical screening of
UV-VIS Spectrophotometer

Table.1: TLC with solvent system Chloroform:
Methanol: n Butanol: Water (10:10:1:6)

Plant Ext | Distance Distance Rf Colour
Species ract | travelled by | travelled | value
solute by
solvent
Phyllant | Me | 0.4 3 0.18 Dark
hus tha orange
fraternu | nol | 1.2 3 0.44 Light
s green
1.8 3 0.5 Light
brown
2.1 3 0.7 Light
orange
Conclusion
In conclusion, the research conducted on

Phyllanthus fraternus underscores its significant
potential as a medicinal plant with diverse
pharmacological properties. The comprehensive
botanical, chemical, and genetic analysis revealed
a rich phytochemical profile, highlighting the
presence of bioactive compounds such as
alkaloids, flavonoids, saponins, tannins, and
carbohydrates. The absence of anthraquinones,
along with the distinct macroscopic and
microscopic characteristics, further validates its
identification. Through qualitative phytochemical
tests, thin-layer = chromatography, UV-VIS
spectrophotometry, and molecular genetic studies,
a deeper understanding of Phyllanthus fraternus's
chemical composition and genetic characteristics
was achieved. These findings pave the way for
further pharmacological investigations, aiming to
harness its therapeutic potential in modern
medicine. The integration of traditional
knowledge with scientific inquiry underscores the
importance of preserving and studying traditional
medicinal plants like Phyllanthus fraternus.
Moving forward, continued research on this
botanical resource holds promise for the
development of novel pharmaceuticals and
therapeutic interventions, contributing to the
advancement of healthcare and pharmaceutical
industries.
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