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ABSTRACT

Euphorbia hirta is a well-known medicinal herb valued for its extensive therapeutic benefits. Scientists
analyze its chemical composition through phytochemical studies, which involve identifying and isolating
bioactive compounds from different parts of the plant, including the leaves, stems, and roots. Research
has shown that Euphorbia hirta contains various beneficial substances such as alkaloids, flavonoids,
terpenoids, saponins, tannins, and glycosides. These compounds contribute to its potential as an
antimicrobial, anti-inflammatory, antioxidant, and anticancer agent.

Traditionally, Euphorbia hirta has been used to address a range of health concerns, including respiratory
disorders, digestive ailments, and skin conditions. Its diverse chemical makeup highlights the possibility
of utilizing it as a natural therapeutic resource. However, further scientific investigations are needed to
better understand how these compounds work, enhance extraction methods, and evaluate the plant’s
safety and effectiveness in medical applications.

Phytochemical research continues to explore Euphorbia hirta’s medicinal potential, with advanced
techniques such as thin-layer chromatography (TLC), high-performance liquid chromatography (HPLC),
and spectrophotometry aiding in the identification and quantification of its bioactive components. Despite
promising findings, additional studies are required to refine its use in pharmaceutical formulations and
confirm its efficacy. Ongoing research is essential to fully unlock the healing properties of this plant and
integrate its benefits into modern healthcare practices.

Key Words: Euphorbia hirta, phytochemical analysis, Plants, Medicinal, Flavonoids, Terpenoids,
Healthcare

INTRODUCTION

Euphorbia hirta, often called the asthma plant, is a perennial herb found in tropical and subtropical
regions. This plant has been widely used in traditional medicine for its ability to help with respiratory
conditions such as asthma and bronchitis, as well as digestive issues, skin infections, and wound healing.
The medicinal value of Euphorbia hirta comes from the various bioactive compounds present in its leaves,
stems, and roots, which have been identified through phytochemical studies.

Research has shown that Euphorbia hirta contains beneficial compounds like alkaloids, flavonoids,
terpenoids, saponins, tannins, and phenolic acids. These substances contribute to its well-documented
pharmacological effects, including anti-inflammatory, antioxidant, antimicrobial, and antidiabetic
properties. Because of this diverse chemical composition, the plant has drawn significant scientific
interest as a potential natural remedy for various health conditions.
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Modern scientific methods have helped validate the therapeutic effects of Euphorbia hirta. Techniques
such as chromatography, mass spectrometry, and spectrophotometry allow researchers to isolate and
identify the plant’s active compounds, offering deeper insights into their concentration and biological
functions. These studies help explain how its bioactive components work within the body, further
supporting its potential applications in medicine.

Continued investigation into Euphorbia hirta is crucial for unlocking its full medicinal potential. By
further studying its bioactive compounds and their mechanisms of action, researchers may develop new
herbal treatments and pharmaceutical products. This ongoing research strengthens the case for using
Euphorbia hirta as a natural source of therapeutic agents, with promising applications in modern healthcare
and drug development.

For centuries, plants have served as an essential part of traditional medicine in various cultures, including
India and China. The World Health Organization acknowledges the continued importance of
phytomedicine, which refers to the use of plant-based treatments in healthcare. Different parts of plants
are commonly used to develop medicines that help manage a wide array of health conditions. Among
these medicinal plants, Euphorbia hirta L. is widely known for its healing properties and is utilized in the
treatment of ailments such as diarrhea, bronchitis, the common cold, and even cancer. Additionally, it is
valued for its ability to improve skin health by addressing concerns like acne and dark spots.

Scientific studies have explored the pharmacological potential of Euphorbia hirta L., leading to the
identification of various bioactive compounds responsible for its therapeutic effects. These include
flavonoids, steroids, terpenoids, coumarins, tannins, and polyphenols—each contributing to the plant’s
medicinal benefits. Research in phytochemistry is essential for discovering new biologically active
substances, which play a crucial role in drug development within the pharmaceutical industry.

Preliminary investigations into Euphorbia hirta L. have revealed significant chemical constituents that
may possess healing properties. Compounds such as saponins, tannins, and volatile oils are linked to its
therapeutic effects. The plant is also recognized for its strong antioxidant capacity, which helps protect
cells from damage caused by harmful free radicals.

Since antioxidants play a vital role in overall health, Euphorbia species have gained attention for their
potential medicinal applications. Continued research on this plant aims to expand its role in healthcare by
exploring new ways to harness its benefits in medicine.

cientific studies on Euphorbia hirta have concentrated on analyzing its phytochemical makeup to identify
the chemical components responsible for its medicinal properties. Researchers have discovered several
types of bioactive compounds within the plant, such as flavonoids, alkaloids, terpenoids, saponins,
tannins, and phenolic acids. These substances play an essential role in providing Euphorbia hirta with
antimicrobial, anti-inflammatory, antioxidant, and anticancer benefits.

Examining these compounds is crucial in modern pharmaceutical research, as it aids in the discovery of
new natural treatments and helps understand how these bioactive molecules function within biological
systems. Scientists employ advanced techniques like chromatography and spectrophotometry to separate
and quantify these phytochemicals, which enhances knowledge about their medicinal effects.

With growing interest in plant-derived medicines, the study of Euphorbia hirta provides a valuable
foundation for exploring its potential therapeutic uses. Continued research is necessary to refine extraction
methods, verify its safety for medical applications, and facilitate its incorporation into pharmaceutical
formulations for treating various health conditions.

The study of plant-based medicines has gained significant attention in recent years, leading to a better
understanding of their chemical composition. Numerous bioactive compounds have been discovered and
evaluated for their potential medical applications. Over the past two decades, pharmaceutical companies
have invested heavily in research, conducting extensive pharmacological and chemical analyses across
the world. This investment has resulted in the creation of new and more effective medications.
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Screening plant materials for commercial purposes has proven to be a successful approach. In particular, a
detailed investigation was carried out to examine the phytochemical and antimicrobial properties of the
leaves and flowers of Euphorbia hirta. This plant holds immense therapeutic value, especially as a source
of antibacterial and antifungal agents. It belongs to the Euphorbia genus within the Euphorbiaceae family
and is a small annual species commonly found in tropical climates, growing up to 40 cm in height.

Practitioners of traditional herbal medicine highly value Euphorbia hirta, recognizing its medicinal
benefits. It is often referred to by other names, such as "pill-bearing spurge™ and "asthma herb." The
plant’s stem, especially in its early growth stages, is slender, reddish, and covered with fine yellowish
bristly hairs. Its leaves, which typically measure around 5 cm in length, are positioned opposite each other
and can exhibit either a reddish or greenish hue on their underside.

Phytochemical Constituents of Euphorbia hirta

Phytochemicals are naturally occurring compounds found in plants that contribute to their biological
functions and medicinal properties. In the case of Euphorbia hirta, analyzing its phytochemical
composition involves identifying and studying these bioactive substances. Typically, the main groups
assessed in such screenings include alkaloids, flavonoids, tannins, saponins, steroids, and phenolic
compounds, as these play a crucial role in the plant’s therapeutic effects.

1. Alkaloids- Alkaloids, which contain nitrogen, are known for their beneficial effects such as pain
relief, reducing inflammation, and fighting bacterial infections. Euphorbia hirta, a plant used
traditionally for healing, is believed to owe its effectiveness in easing discomfort and treating
infections to these chemical compounds.

2. Flavonoids — Flavonoids, a type of polyphenolic compound, are known for their health-supporting
properties, including their ability to combat oxidative damage, reduce inflammation, and help
prevent cancer. The presence of these compounds in Euphorbia hirta makes the plant particularly
valuable in addressing inflammation and oxidative stress, reinforcing its traditional role in treating
conditions related to the skin and respiratory system.

3. Tannins — Are a type of polyphenol known for their astringent nature and their ability to fight
oxidation and bacterial infections. Euphorbia hirta has long been used in traditional medicine to
address skin conditions, likely due to the presence of these compounds, which may support wound
healing and help prevent bacterial growth.

4. Saponins — A class of glycosides known for their ability to produce foam, have been
recognized for their expectorant, anti-inflammatory, and immune- strengthening
effects. The presence of these compounds in Euphorbia hirta supports its traditional use
in managing respiratory conditions such as bronchitis and asthma, as they may help clear
mucus and reduce airway inflammation.

5. Steroids — Organic steroids play crucial roles in biological processes, including hormone
regulation and inflammation control. The presence of these compounds in Euphorbia hirta may
contribute to its traditional use in addressing various inflammatory conditions, as they help
modulate immune responses and reduce swelling.

6. Phenolic Compounds — Are known for their strong antioxidant effects, which help neutralize free
radicals and shield cells from oxidative harm. Since oxidative stress plays a role in various health
conditions, the presence of phenolics in Euphorbia hirta suggests that the plant may contribute to
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reducing such damage and supporting overall cellular health.

Methods of Phytochemical Screening Preparation of Plant powder

The leaves of the plant were dried naturally in a shaded area for a period of 5 to 10 days to

preserve their chemical integrity. Once fully dried, they were finely ground using an electric grinder to
achieve a powdered form. The resulting powder was then stored in airtight containers to prevent moisture
absorption and degradation, ensuring its quality for subsequent analysis.

Extraction of Phytochemicals
e Solvents:
= Hexane — Used for extracting non-polar compounds like essential oils.

= Ethanol or Methanol: Polar solvents for extracting alkaloids, flavonoids, saponins,
tannins, glycosides, and other secondary metabolites.
=  Water: For extracting water-soluble compounds like glycosides and some alkaloids.

e Extract Methods:

= Maceration: The powdered plant material is soaked in a solvent (e.g., ethanol or
methanol) for a specified period (e.g., 48 hours), and then filtered.

= Soxhlet Extraction: The powdered plant material is continuously extracted using a
solvent in a Soxhlet apparatus, which is effective for obtaining high vyields of
phytochemicals.

= Reflux Extraction: The plant material and solvent are heated in a reflux apparatus to extract
the bioactive compounds.

Preparation of the Ethanolic Extraction

The preparation of the ethanolic extract followed the standardized method described in the Indian
Pharmacopoeia (1996). The dried and finely ground plant leaves were processed in batches, using a
mixture of 140 mL of ethanol and 60 mL of distilled water for extraction. After completing the extraction
process, the liquid mixtures were carefully filtered through Whatman filter paper to remove solid residues.
The purified extracts were then securely stored in airtight containers to maintain their stability and prevent
contamination.

Crude Extraction

Aqueous extraction: Five grams of dried plant material was mixed with 20 mL of water to dissolve its
bioactive components. Once fully dissolved, the crude extract was carefully filtered using a No. 1 filter
paper to remove solid particles. The filtered solution was then heated in a water bath to concentrate the
extract, ensuring that excess moisture was evaporated. Following this process, the extract was dried under
aseptic conditions at room temperature to preserve its chemical integrity. The final concentrated extract
was then analyzed using various standard chemical tests to identify the presence of specific
phytochemicals.

Solvent extraction

Five grams of dried plant material was combined with 20 mL of ethanol to allow for dissolution. Once
fully mixed, the crude extract underwent filtration using No. 1 filter paper to remove any solid residues.
The resulting solution was then subjected to heat in a water bath to concentrate the extract by evaporating
excess liquid. Following this step, the concentrated extract was carefully dried at room temperature in a
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sterile environment to maintain its purity. Finally, the processed extract was examined through a series of
standard chemical tests to detect and identify the presence of various phytochemical compounds.

MATERIALS REQUIRED

e Chemicals/Reagents: Ethanol, methanol, hexane, chloroform, acetone, water, sulfuric acid,
potassium iodide, magnesium turnings, ferric chloride, etc.

e Instruments/Equipment: Soxhlet extractor, UV-Vis spectrophotometer, HPLC, TLC plates,
glassware (beakers, flasks, test tubes), pH meter, centrifuge, balance, etc.

RESULTS AND DISCUSSION
1. Preliminary Phytochemical Analysis

e The initial phytochemical analysis of Euphorbia hirta leaves was conducted following
established standard procedures. The plant extracts underwent preliminary testing to
identify the presence of various bioactive compounds, providing insight into their chemical
composition and potential medicinal properties.

= Saponins test

To test for the presence of saponins in the plant extract, 7 mL of water is added to a test
tube containing the extract. The mixture is then shaken thoroughly. If foam forms and
persists, it indicates the presence of saponins, which are known for their characteristic
ability to produce stable froth when agitated in water.

e Flavonoids test

The plant extract by adding 15ml distilled water and 10ml of dilute ammonia solution was added
from aqueous filtrate 2ml conc. H2SO4 added. The appearance of the yellow color in presence of
flavonoids.

e Steroids test

The plant extract it dissolve in 0.8ml dichloromethane and dilute solution then 0.8ml of
anhydrides was added with few drops of concentrated oil of vitriol. When a blue green color
presence of steroids.

e Tannins test

The plant extract by adding a small quantity of H20 and heated with water both mixed and
additionally add a drop of ferric chloride to the presence of tannins.

e Alkaloids test

5ml of 4% HCI added to the extract at form solid and heat gently. Wagner and Mayer reagent
were added to the mixture to blend. The cloudiness of the resultant precipitate indicates the
alkaloids.
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Carbohydrate test

Iml of Fehling’s solution-A is mixed with 1ml of Fehling’s solution-B. The mixture is added to a
little of the substance dissolved in water, shake well and heated in a boiling water bath. When red
brown precipitate is formed in the presence of carbohydrates.

Phenol test

To a little of the substance in water of alcohol a few drop very dilute solution of neutral ferric
chloride is added. When violet color is produced in the presence of phenol.

Amino acid and Proteins test

Taken 2ml of extract with few drops of aqueous ninhydrin solution and keep in a boiling water
both for 5 minutes and indicate the purple color.

Terpenoids test

Take 1ml of plant extract and treat it with 0.8ml of conc. HCI and indicate for the formation of
yellow precipitate or coloration.

Quinones test

Take 5ml of plant extract and add 10ml distilled water and indicate form of cloudiness.

Coumarins test

Take 2ml of plant extract and add 2.5ml of 15% NaOH then indicate form of yellow color the
presence of coumarins.

Quantitative Phytochemical Analysis

= Total Phenolic Content: The Folin-Ciocalteu method was used to evaluate the total
phenolic content in Euphorbia hirta extract. The analysis revealed a substantial presence
of phenolic compounds, which are widely recognized for their antioxidant effects. Due to
their ability to neutralize harmful free radicals, these compounds play a crucial role in
protecting cells from oxidative damage. The high phenolic concentration observed in the
extract suggests that Euphorbia hirta may contribute to reducing oxidative stress, making it
a promising candidate for managing conditions related to cellular deterioration and chronic
diseases linked to oxidative imbalance.

= Total Flavonoid: The aluminum chloride method was used to determine the flavonoid
content in the sample, indicating a moderate presence of these compounds. Flavonoids are
widely recognized for their antioxidant properties, as they play a crucial role in
neutralizing free radicals that can cause cellular damage. This finding supports previous
observations regarding the plant’s potential antioxidant activity, reinforcing its possible
role in protecting against oxidative stress.
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3. Thin Layer Chromatography (TLC)

= The TLC analysis of the ethanolic extract of Euphorbia hirta showed distinct spots,
suggesting the presence of various bioactive compounds. By comparing the Rf values of
these spots with those of standard compounds, some of the chemical constituents were
partially identified. These results indicate that Euphorbia hirta contains a wide variety of
bioactive compounds, which may play a role in its medicinal effects.

4. High-Performance Liquid Chromatography (HPLC)

= High-performance liquid chromatography (HPLC) analysis confirmed the presence of
multiple active compounds in Euphorbia hirta. The detected peaks corresponded to known
phytochemicals, and their retention times were evaluated against standard reference
compounds to ensure accurate identification. These findings reinforce the idea that
Euphorbia hirta contains beneficial bioactive substances, including alkaloids and
flavonoids, which are associated with potential therapeutic effects.

Gas Chromatography-Mass Spectrometry (GS-MS)

= Gas chromatography-mass spectrometry (GC-MS) analysis revealed the presence of
multiple volatile compounds in Euphorbia hirta. Some of these compounds have been
recognized for their biological effects, such as antimicrobial and anticancer activities. The
identification of these bioactive molecules highlights the plant’s potential for medicinal
use, supporting further exploration into its therapeutic applications.

The study’s findings highlight that Euphorbia hirta contains a rich variety of bioactive compounds, many
of which have demonstrated pharmacological effects. Key compounds identified include alkaloids,
flavonoids, saponins, tannins, and glycosides, all of which contribute to the plant’s biological activities.
These components give Euphorbia hirta its antimicrobial, anti-inflammatory, antioxidant, and potential
anticancer properties. Notably, the high concentration of flavonoids and phenolic compounds suggests that
the plant is a valuable natural source of antioxidants, which help counter oxidative stress and reduce the
risk of chronic diseases linked to cellular damage.

In addition to these well-documented compounds, the study also detected the presence of terpenoids and
steroids, further strengthening the plant’s medicinal potential. Research has shown that terpenoids exhibit
anticancer properties, while steroids are known for their anti- inflammatory and immunosuppressive
effects. The presence of these compounds suggests that Euphorbia hirta may be beneficial in addressing
various health conditions, including inflammatory disorders and cancer, reinforcing its significance in
traditional and modern medicine.

Moreover, the study emphasizes the importance of employing advanced analytical techniques such as
thin-layer chromatography (TLC), high-performance liquid chromatography (HPLC), and gas
chromatography-mass spectrometry (GC-MS) to examine the plant’s phytochemical profile. These
methods enable precise identification and quantification of bioactive compounds, confirming the plant’s
extensive therapeutic potential. Given its diverse range of pharmacologically active substances,
Euphorbia hirta holds promise for further research in drug development, potentially leading to the
formulation of new natural medicines. Continued investigation into its chemical composition could
contribute to innovative healthcare solutions.
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Table 1: Preliminary Phytochemical Analysis of Flowers and Leaves of Euphorbia hirta.L

S.NO | Phytochemical Constituent | Aqueous Extract | Ethanol Extract
1 Alkaloids + +
2 Carbohydrates + +
3 Flavonoids - +
4 Phenol + +
5 Amino acids/ Proteins + -
6 Saponins + +
7 Tannins + -
8 Terpenoids - +
9 Quinones - -
10 Coumarins - +

The notation "+=" is used to indicate the presence of specific phytochemicals in a sample, while "-" denotes
their absence. Extensive research has been conducted on the phytochemical composition of Euphorbia
hirta, with scientists identifying numerous bioactive compounds in its leaf extract. The extraction process
utilized a water bath method, ensuring the isolation of key phytochemicals. The results from these
studies confirm that the plant contains a diverse range of phytochemical constituents, contributing to its
medicinal properties and therapeutic potential.

Table 2: Qualitative Phytochemical Analysis of Euphorbia hirta Leaf Extracts

Phytochemical

Methanol
Extract

Ethanol Aqueous
Extract Extract

Chloroform
Extract

Hexane
Extract

Alkaloids

+ +

Flavonoids

+

Tannins

Saponins

Glycosides

Phenols

|+ [+ ]+

Terpenoids

Steroids

+ |+ |+ |+ [+ ]|+

+ |+ +

+ |+

Carbohydrates

1
+

Proteins

Resins

Cyanogenic
Compounds

Alkaloids: These are nitrogen-rich compounds commonly found in plants, recognized for their
potential therapeutic effects, such as pain relief (analgesic) and treatment against malaria.
Flavonoids: These compounds are known for their ability to neutralize free radicals (antioxidant)
and reduce inflammation in the body (anti-inflammatory).

Tannins: These are polyphenolic compounds with recognized properties that can combat
microbial infections and help reduce inflammation.

Saponins: These substances have a soap-like quality and are believed to offer health benefits,
including anticancer effects and boosting the immune system.

Glycosides: These compounds can have various biological effects, including properties that may
help fight infections (antimicrobial) and inhibit cancer cell growth (anticancer).

Phenols: Known for their potent antioxidant properties, phenols also have anti- inflammatory and
anticancer effects, making them important in health-related studies.
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e Terpenoids: These compounds are recognized for their ability to reduce inflammation, fight
infections, and potentially inhibit cancer growth.

e Steroids: Organic molecules that have a wide range of biological activities, including reducing
inflammation and managing various health conditions.

e Carbohydrates: Organic compounds that serve as a primary source of energy for living
organisms.

e Proteins: Essential for numerous cellular functions, and some plant- derived proteins are being
studied for their potential therapeutic benefits.

e Resins: Organic compounds that may have medicinal qualities, particularly in treating infections
or aiding healing processes.

e Cyanogenic Compounds: These compounds release cyanide under certain conditions and can be
toxic in large quantities, though they have some uses in small, controlled amounts.

CONCLUSION

Phytochemical studies on Euphorbia hirta have identified a diverse range of bioactive compounds that
contribute to its medicinal properties. These include flavonoids, alkaloids, terpenoids, saponins, tannins,
and phenolic acids, which exhibit significant pharmacological activities. Their presence supports the
plant’s traditional applications in treating respiratory ailments, gastrointestinal disorders, skin conditions,
and microbial infections. The findings from these analyses confirm that Euphorbia hirta is a valuable
natural resource with potential therapeutic benefits, reinforcing its longstanding use in herbal medicine.

The discovery of these bioactive substances also opens avenues for further pharmaceutical research and
drug development. Scientists aim to isolate specific compounds to better understand their individual roles
in promoting health and combating diseases. Advanced extraction and purification techniques allow
researchers to determine how these phytochemicals interact within biological systems, leading to the
identification of potential new treatments. By studying these mechanisms in detail, researchers can refine
medicinal formulations and improve the effectiveness and safety of plant-derived drugs.

While existing studies have provided valuable insights, continued research is essential to fully harness the
pharmacological potential of Euphorbia hirta. Investigating its bioactive components in greater depth can
aid in optimizing therapeutic applications and determining appropriate dosages. Additionally, assessing its
clinical efficacy and safety ensures responsible integration into modern medical practices. These ongoing
efforts will contribute to advancing natural medicine and establishing plant-based treatments as viable
alternatives for various health conditions.
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