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ABSTRACT:-

Aegle marmelos (Bael) is indeed a significant plant with a rich tradition of medicinal use, particularly in
Ayurvedic and Unani medicine. Its leaves, in particular, have been recognized for their diverse therapeutic
properties, including antioxidant, anti-inflammatory, antimicrobial, and cytotoxic activities. To make the use
of Aegle marmelos (Bael) in a unique way, here are a few innovative approaches that can highlight its
potential:In the quiet corners of the world, where sunlight bends to the rhythm of'ancient trees, lies the leaf of
Aegle marmelos, a whispered testament to nature’s quiet wisdom. Its form is an unspoken dialogue between
earth and sky—three separate entities, yet united in purpose, stretching in subtle defiance of the ordinary.

KEYWORDS:- Anti-Inflammatory, Antioxidant, Antimirobial, Cytotoxicity

INTRODUCTION:-

Aegle marmelos, commonly known as the Bael tree, stands as a living testament to the ancient wisdom of
nature, revered in Ayurvedic and Unani medicine for centuries. This humble tree, with its trifoliate leaves and
aromatic fruits, offers more than just botanical beauty; it embodies a rich tapestry of therapeutic properties that
have been passed down through generations. The leaves, often regarded as sacred and medicinal, are imbued
with a profound healing potential that stretches across a wide spectrum of ailments—from digestive issues to
respiratory conditions, from inflammation to skin disorders.Historically significant, Bael has earned its place
in the annals of traditional medicine, notably mentioned by the great physician Charaka in 1500 B.C. The
leaves, known for their astringent, laxative, and expectorant qualities, are said to balance the body’s systems,
offering relief from chronic diseases like diabetes, asthma, and even cataracts.

AIM:-The Brief review of aegle marmelos leaves.
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OBJECTIVE:-

v’ Investigate bioactive compounds
v Environmental and sustained benefits
v" Cultural and historical significance

MORPHOLOGY OF AEGLE MARMELOS LEAF’S :-

Fig 1:-Aegle Marmelos Leaf

PLANT PROFILE:

» SCIENTIFIC CLASSIFICATION:-

e Kingdom — Plantae

e Order — Sapindales

e Family — Rutaceae

e Subfamily — Aurantioideae

e Genus— Agle

e Species — Aegle

e Botanical Name - Aegle Marmelos
e Property — Anti-Inflammator

[JCRT2411801 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h190


http://www.ijcrt.org/

www.ijcrt.org

© 2024 1JCRT | Volume 12, Issue 11 November 2024 | ISSN: 2320-2882

PHYTOCHEMICAL STUDY OF AEGLE MARMELOS LEAF’S :-

Fig 2:-Aegle Marmelos Treee

Chemical constituents

Chemical Test

Properties

1.Alkaloid

[.Mayers Test
II..Wagners Test

Antioxidant

Anti-inflammatory

[I1.Hagers Test Analgesic
2.Flavonoids I.Shinnoda Test Antimicrobial
II.Ferric Chloride Test Analgesic
[II.Lead Acetate Test Aditigxigant
3.Cumarins [.Ethanol Test Anti-inflammatory
I1.Potassium Hydroxide Test Antioxident
[1.Sodium Hydroxide Test analgesic
4.Glycoside I.Molischs Test Antimicrobial
II.LFehling’s Test Analgesic
III.Benedicts Test Anti-inflammatory
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CHEMICAL TEST:-

1. Chemical Test for Alkaloids (Specific to Aegle marmelos):
Modified Dragendorff’s Test:
Reagent: Dragendorft’s reagent (potassium bismuth iodide solution).

Procedure: Add 1-2 ml of Dragendorft’s reagent to an extract of Aegle marmelos leaf. If alkaloids are present,
an orange or reddish-orange precipitate will form.

Rationale: This test is specific for alkaloids that are commonly present in Aegle marmelos.
2.Chemical Test for Flavonoids (Specific to Aegle marmelos):

Modified Shinoda Test:
Reagent: Concentrated hydrochloric acid (HCl), magnesium ribbon, or magnesium powder.

Procedure: Add 1-2 mL of the dissolved extract to a test tube. Then, add 1-2 mL of HCI and a small piece of
magnesium. If flavonoids are present, a red, orange, or yellow color will form.

Rationale: Aegle marmelos leaves contain significant amounts of flavonoids, which react with magnesium in
acidic conditions to form colored complexes.

3.Chemical Test for Glycosides (Specific to Aegle marmelos):
Modified Molisch’s Test:
Reagents: Molisch’s reagent (a-naphthol) and concentrated sulfuric acid.

Procedure: Add 2-3 drops of Molisch’s reagent to the leaf extract. Carefully add sulfuric acid along the sides
of the test tube. A positive result is indicated by the formation of a purple or reddish-purple ring at the junction
of the two liquids.

Rationale: Aegle marmelos contains cardiac glycosides, and the presence of'a purple ring confirms the presence
of these glycosides.

4.Chemical Test for Terpenoids (Specific to Aegle marmelos):
1)Salkowski Test:
Reagents: Concentrated sulfuric acid.

Procedure: Add 1-2 drops of concentrated sulfuric acid to a small sample of the extract. A red or orange color
in the organic layer suggests the presence of terpenoids.

Rationale: Terpenoids, which are present in Aegle marmelos, give a positive reaction in this test.
i1)Test for Coumarins in Aegle marmelos:

Fluorescence Test:

Reagents: Ethanol, sodium hydroxide.

Procedure: Extract the Aegle marmelos leaf with ethanol or methanol. Filter and concentrate the extract.
Dissolve the residue in ethanol, add sodium hydroxide, and observe under UV light (365 nm). Coumarins, if

present, will fluoresce either yellow or blue.
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Rationale: Aegle marmelos is known to contain coumarins, which will fluoresce under UV light.

5.Chemical Test for Tannins (Additional Specific Test):

1)Ferric Chloride Test:

Ferric Chloride Test "

5 - 4
Phenol 2-naphthol
(in DI Water) (in DI Water)
Reagents: Ferric chloride solution.

Procedure: Add a few drops of ferric chloride solution to the Aegle marmelos leaf extract. A blue, green, or
black color indicates the presence of tannins.

Rationale: Aegle marmelos leaves are known to contain tannins, which form colored complexes with ferric
chloride.By employing these specific chemical tests, one can uniquely identify and confirm the presence of
bioactive compounds in Aegle marmelos leaves.
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METHOD OF PREPARATION:-

Leaves Extract

Aegle marmelos tree

CuO NPs Synthesized CuO Nps Extract + CuSO,

Fig 3:-Synthesis Of Aegle Marmelos Leaf’
Collection of Plant Material

While the collection process for Aegle marmelos leaves is already well-described, you.cou'ld include specific
details about the plant’s habitat and environment to make the methodology stand out more. For example,
highlight the specific ecological zone of Chennai where Aegle marmelos thrives (such as its preference for dry
regions, soil types, or altitude), and how these factors might influence the chemical composition of the leaves.
You could also provide additional background about the plant’s traditional uses in the local culture.

Example revision:

“The Aegle marmelos leaves were specifically collected from the dry, tropical regions of Chennai, Tamil Nadu,
India, during the months of November to January, which corresponds to the optimal harvesting period for this
plant species. This period is chosen to ensure maximum bioactive compound concentration in the leaves, as
the plant is known to exhibit seasonal variations in chemical composition.”

Preparation of Powder

The drying process could be further specified by mentioning the reasons behind the choice of shade-drying
(such as to preserve volatile compounds) or by suggesting alternative methods that might be more beneficial
for Aegle marmelos leaves.
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Example revision:

“The leaves of Aegle marmelos were dried under shade to preserve their delicate bioactive compounds,
particularly alkaloids and flavonoids, which are known to degrade under direct sunlight. The dried leaves were
then mechanically powdered to a fine consistency, which is essential for achieving consistent extraction
yields.”

Physicochemical Standardization of Leaves

For the physicochemical standardization, you could point out any unique compounds present in Aegle
marmelos and relate them to the extractive methods used. For instance, Aegle marmelos is known for
containing alkaloids, flavonoids, and other antioxidants, which can be specifically targeted during extraction.

For the Extractive Value sections, it would be beneficial to mention that ethanol and chloroform extracts are
commonly employed because of their ability to dissolve bioactive compounds like flavonoids, alkaloids, and
glycosides that are abundant in Aegle marmelos.

Example revision:

“The determination of extractive values was particularly important for identifying the concentration of Aegle
marmelos-specific bioactive compounds. The ethanol extract was noted to have the highest extractive value,
which corresponds to the extraction of flavonoids, alkaloids, and glycosides known to possess therapeutic
properties such as antioxidant and antimicrobial activities.”

Ash and Water Soluble Ash Determinations

Given that Aegle marmelos leaves are often used in Ayurvedic and traditional medicines, it’s important to
consider their mineral content as part of the standardization process. The mineral content of Aegle marmelos
leaves might be of interest, especially for their potential use in nutritional or medicinal formulations.

Total Ash and Water Soluble Ash: While these tests are common, you could relate them to the potential
therapeutic benefits or stability of the leaves in formulations, mentioning how the ash content might affect the
bioavailability of the plant’s active compounds.

Example revision:

“The total ash content was determined to evaluate the mineral load in Aegle marmelos leaves, which is crucial
for its use in traditional medicine. This is particularly relevant as the plant is known to contain significant levels
of potassium, calcium, and magnesium, which could influence its therapeutic efficacy. The water-soluble ash
determination provided insights into the inorganic components that are most readily available for absorption
in the human body, supporting its use in aqueous formulations.”

Fluorescent Analysis

If fluorescent analysis is part of your study, you could mention how it specifically helps to identify certain
classes of compounds in Aegle marmelos leaves that are known to fluoresce under UV light, such as phenolic
compounds or flavonoids.

Example revision:

“Fluorescent analysis was carried out to detect the presence of phenolic compounds and flavonoids in Aegle
marmelos leaves. These compounds, which are responsible for the plant’s antioxidant activity, were observed
under UV light, providing a quick method to screen for key bioactive components in the leaves."
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PHYTOCHEMICAL ANALYSIS OF AEGLE MARMELOS LEAF’S

A. Preparation of Plant Extract:

Material Collection: Fresh Aegle marmelos leaves are collected and washed thoroughly to remove dust and
debris.

Extraction:
Dried and powdered leaf samples are prepared.

Solvents such as ethanol, methanol, water, or acetone are used for extraction, depending on the target
compounds.

Extraction can be done by maceration, Soxhlet extraction, or ultrasonic-assisted extraction.

The extracts are filtered, concentrated, and evaporated to remove the solvent.

Phytochemical Screening:

Alkaloids:

Dragendorff’s Test: Used to detect alkaloids. A reddish-orange precipitate confirms their presence.
Mayer’s Test: Positive results are indicated by a creamy white precipitate.

Flavonoids:

Shinoda Test: Flavonoids react with magnesium in acidic conditions, forming a colored complex
(red/orange/yellow).

Alkaline Reagent Test: Formation of yellow color in the presence of alkaline medium confirms flavonoids.
Terpenoids:

Salkowski Test: Formation of a red or orange color indicates the presence of terpenoids.
Liebermann-Burchard Test: A blue or green color indicates the presence of sterols and triterpenoids.
Glycosides:

Molisch’s Test: The presence of a reddish-purple ring indicates the presence of glycosides.

Keller-Killiani Test: A red-brown color formation at the interface between layers indicates cardiac glycosides.
Tannins:

Ferric Chloride Test: The formation of a blue, green, or black color indicattion

FUTURE PROSPECTIVE:-

Pharmaceutical And Neutraceutical Development With Increasing Global Demand For Herbal Remedies
,Aegle Marmelos Leaf Could Become A Key Ingredient In New Pharmaceutical And Neutraceutical Products
. Research Into Its Bioactive Compounds Such As Alkaloids,Flavonoids,And Tannins May Lead To The
Development Of Treatments For Chronic Diseases Like Diabetes,Cancer And Heart Disease.

[JCRT2411801 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.orq | h196


http://www.ijcrt.org/

www.ijcrt.org © 2024 IJCRT | Volume 12, Issue 11 November 2024 | ISSN: 2320-2882

CONCLUSION:-

leaves of Aegle marmelos (Bael) present a unique The combination of phytochemicals, making them an
invaluable natural resource with significant therapeutic potential. The plant’s chemical profile, rich in
alkaloids, flavonoids, glycosides, saponins, tannins, and terpenoids, reflects its versatility in traditional and
modern medicine.Aegle marmelos is particularly distinguished by its cardioprotective and antidiabetic
properties, thanks to the presence of cardiac glycosides and alkaloids like aegeline. The growing interest in
this plant highlights the need for standardization and clinical validation of its active compounds to ensure
consistent therapeutic outcomes.
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