( IJARSCT

Xx International Journal of Advanced Research in Science, Communication and Technology !

IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal o
ISSN: 2581-9429 Volume 6, Issue 6, March 2026 Impact Factor. 8.2

A Scientific Review on Aegle Marmelos : A
Multiefective Medicinal Tree for Holistic Healing

Prof. Pallavi T. Jadhav', Dr. Abhishek Kumar Sen’, Mr. Adesh Sanjay Zende’
' Assistant Professor, 2Principal, 3Studant
Pratibhatai Pawar College of Pharmacy Shrirampur, Ahilyanagar , Maharashtra, India

Abstract: This review article is focused to explore the different pharmacological activity of Aegle
marmelos. Aegle marmelos is one of the most important plants in the medicinal field, with different
medicinal properties, belonging to the family Rutaceae. The Aegle marmelos is also known as Bael, a
wooden apple and bilva plant. It contains various bioactive components in leaves, fruits, flowers, wood,
root, and bark which have different biological activities and high therapeutic importance. Uses of bael
in day to day life has great nutritional, environmental and commercial importance. This review article
aims to complete the study of biological activities, insecticidal properties and phytochemistry of the
Aegle marmelos plant.
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I. INTRODUCTION

Bael plant is one of the important plants in the medicinal field. The bael is one of the sacred trees of the Hindus. Leaves
are offered in prayers to Shiva and Parvathi since ancient times.It is also known as Shivadurme, the tree of Shiva. The
tree belongs to Kingdom: Plantae, Order: Sapindales, Family: Rutaceae, Subfamily: Aurantioideae, Genus: Aegle,
Species:Aegle marmelos[1].It is important in traditional medicine, especially in Ayurveda, where it is used for many
health benefits, including treating diarrhea.The fruit, leaves, and roots of Aegle marmelos contain various natural
chemicals, like tannins and flavonoids,alkaloids, saponins, terpenoids, steroids, phenols, cardiovascular glycosides that
help with health issues.It extensively planted near Hindu temples for its leaves and wood which are used for worship,
and for its edible fruits which are valued in indigenous medicine[2].Aegle marmelos is used to prepare different
traditional medicines for treatment of various diseases like respiratory tract infections, tumors, nausea, smallpox,
mental illness, eye disorders, bronchitis, leprosy, asthma, abdominal problems, fever, inflammation, burning sensation,
diarrhea, jaundice, constipation, acute bronchitis, snakebite, acidity, leucoderma, thyroid disorders, burning sensation,
epilepsy, spermatorrhoea etc [3].

Traditionally, bael has been used to alleviate digestive ailments, with its astringent properties helping to reduce stool
frequency and severity. Recent scientific studies have begun to validate these traditional uses, highlighting the plant's
potential as an effective, .natural alternative to conventional anti-diarrheal medications[4].This introduction will
explore the historical significance, phytochemical composition, and emerging research surrounding Aegle marmelos,
underscoring its promise as a natural remedy for managing diarrhea and promoting gastrointestinal health.Traditionally,
unripe bael fruit is especially prized for its ability to manage diarrhoea. In Ayurvedic and other traditional systems of
medicine, it is often recommended to treat both acute and chronic diarrhoea, dysentery, and irritable bowel syndrome
(IBS). The dried or powdered form of the fruit pulp is commonly used in herbal formulations for these
conditions[5].The pulp of the bael fruit is often made into drinks or remedies to help with digestive problems. Its
astringent properties can help reduce how often and severely someone experiences diarrhea, making it a useful natural
treatment. Bael fruits and leaves are used to treat dysentery, dyspepsia, mal-absorption, neurological diseases, edema,
vomiting, and rheumatism .

In addition to the essential medicinal values, bael is reported as an important item in industrial food processing and an
excellent source for extracting pharmaceuticals and many other economically important herbal compounds.
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Unfortunately, bael is still considered and underutilized tree fruit species in South Asian countries, and its real
economic potentials have not been exploited[6].The Aegle marmelos is a little variety of three species circulated in
tropical Asia and Africa. Thetree of A. marmelos starts from Eastern Ghats and focal India and tracked down for the
most part in lower regions of Himalayas, Uttar Pradesh,Madhya Pradesh, Rajasthan, Chhattisgarh and Bihar[7].In India
countless things are prepared from bael normal items, for instance, bael sherbet, murabba or syrups. In various
countries, for instance, Indonesia and Thailand prepared bael results of the dirt cut pieces are gobbled up as food and
syrups are used in making cake ingredients. The treatment of bael natural items moreover produce many waste
materials like seeds, fibers, strip, etc[8].This introduction looks at the natural chemicals in Aegle marmelos, how it has
been used traditionally. In the modern era, Aegle marmelos continues to gain attention for its potential in
pharmaceutical development and alternative medicine,embodying a holistic approach to healing that integrates
physical, mental, and spiritual well-being[9].

Figure : Aegle marmelos fruit and triplet leaves(72)

Scientific classification and vernacular names of aegle marmelos in india :
Table No. 1 :Plant Profile : -[10]

Kingdom Plantae
Super-Division Spermatophyta
Division Magnoliophyta
class Magnoliopsida
Sub-Class Rosidae
Order Sapindales
Family Rutaceae
Genus Aegle
Species Marmelos

* Vernacular Names:[11]

English: Bengal quince, Bael fruit, Golden apple, Indian quince, Stone apple. Tamil: Aluvigam , Lyalbudi, Kuvilam,
Muvilangai, Vilwam, Villuvam.

Telugu: Bilvamu, Maluramu, Maredu, Sailushamu, sandiliyamu. Hindi: Bel, Bili, Sirphal, and Bela.

Sanskrit: Adhararutha, Asholam, Atimangaliya, Bilva.
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Bengal: Bael, Bel. Gujarat: Billi.
Kannada: Bela, Bilva. Malayalam: Koovalam, Vilwam. Orissa: Belo.
Table No.2 : Different name of Aegle marmelos:[11]

Parts of plants :(13)
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Language IName

Latin IAegle marmelos

English (Wood/Stone apple, Bengal Quince, Indian Quince
\Vietnamese IMbau Nau, Trai Mam

INepali Bel, Gudu

Lao (Sino-Tibetan)

Toum

Khmer IBnau

Javanese Modjo

French Oranger du Malabar
Burmese Ohshit, opesheet
Indonesian Mojo tree

Marathi Kaveeth

[Urdu Bel

Thailand Maplin,Matum,Tum
Orissa Belo

Impact Factor: 8.2

The bael plant is highly regarded in traditional medicine, and each of its parts serves different purposes. These plant has
several important parts, each with its own significance:(14)

1. Bark
2. Leaf
3. Flower
4. Fruit
5. Seeds
Bark:
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The bark is pale brown or grayish, smooth or finely fissured and flaking, armed with long straight spines, 1.2-2.5 cm
singly or in pairs, often with slimy sap oozing out from cut parts. The gum is also described as a clear, gummy sap,
resembling gum arabic, which exudes from wounded branches and hangs down in long strands, becoming gradually
solid. It is sweet at first taste and then irritating to the throat.

Leaf :

Fig. Leaves of Aegle marmelos.[13]
Bael leaves are trifoliate, alternate, each leaflet 5-14 x 2—6 cm, ovate with tapering or pointed tip and rounded base,
untoothed or with shallow rounded teeth. Young leaves are pale green or pinkish, finely hairy while mature leaves are
dark green and completely smooth. Each leaf has 4-12 pairs of side veins which are joined at the margin.

Fruit:

Fig. Fruit of Aegle marmelos.[14]
The fruit is spherical, and typically has a diameter of between 5 and 12 cm. It is globose or slightly pear-shaped with a
thick, hard rind and does not split upon ripening. The woody shell is smooth and green, gray until it is fully ripe when it
turns yellow. Inside are 8 to 15 or 20 sections filled with aromatic orange pulp, each section with 6 (8) to 10 (15)
flattenedoblong seeds each about 1 cm long, bearing woolly hairs and each enclosed in a sac of adhesive, transparent

mucilage that solidifies on drying.
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Seeds:

Fig. Seeds of Aegle marmelos.[15]
The bael seeds embedded in the pulp of the fruit. They are small,flat,and oval-shaped. seeds numerous, oblong,
compressed, embedded in sacs covered with thick, orange coloured sweet pulp root bark is 3 to 5 cm thick covered,
with creamy yellowish surface.(15)

Flower:

Fig. Flower of Aegle marmelos.[72]
The flowers of the bael tree are small (1.5 to 2 cm), pale green or yellowish,and have a pleasant fragrance. sweetly
scented, bisexual, in short drooping unbranched clusters at the end of twigs and leaf axils. They usually appear with
young leaves. The calyx is flat with 4(5) small teeth. The four or five petals of 68 mm overlap in the bud.
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Roots:

Fig. Root of Aegle marmelos.[72]
The roots are woody and brownish, often used in powdered or dried form in traditional medicine. They act as a
febrifuge.

PHYTOCHEMICALCONSTITUENT:
Various chemical constituents were found in bael like alkaloids, coumarins, steroids, polysaccharides, tannins,
carotenoids etc. A. marmelos is contains various active phytoconstituents mainly marmenol, marmin, marmelosin,
marmalade, psoralen, isoimperatorin, rutaretin, scopoletin, acgelin, marmelin, fagarine, anhydromarmelin, limonene, a-
phellandrene, betulinic acid, marmesin, imperatorin, marmelosin, luvangentin andauraptene.(16)
The leaf of bael contains Skimmianine, Aeglin, Rutin, -sitosterol, -sitosterol, Flavone, Lupeol, Cineol, Citral,
Glycoside, O-isopentenyl, Hallordiol, Mameline, Citronellal, Cuuminaldehyde phenylethyle cinnamamides, Eugenol
and the fruit contain Psoralen, Marmalade, Tannin, Phenol, Marmelosin, Luvangetin, Aurapten, Tannin, Phenol,
Tannin, Tannin, Tannin, Tannin, Tannin, Tannin, Tannin. The seed of bael contain D-limonene, A-D- phellandrene,
Cineol, Citronellal, Citral, P-cymene, Cumin aldehyde are essential oils.and bark contain Alkaloids, Fagarine, Marmin,
Furoquinoline and root contain Terpenes, Halopine, Coumarins, and Alkaloid.(17)
The pulp of the bael fruit is rich in bioactive substance such as carotenoids,phenolics, alkaloids, pectins, tannins,
coumarins, flavonoids, and terpenoids, according to studies. Methanol and water are the best solvent for extracting the
metabolites of this plant, followed by ethanol.(18-21) The phythochemistry of A. marmelos has been extensively
studied, and the plant has been found to contain a variety of biologically active compounds.some of the key
phytochemicals found in A. marmelos include:Alkaloids,are nitrogen-containing compounds that are found in many
plants and are known for their pharmacological activity. Several alkaloids have been identified in the leaves and roots
of A. marmelos, including marmesin,marmelosin,and acgeline.(22)

Table No.3: Neutritional value of bael fruit(% or per 100g)(23)

Components Value (%) Components Value (%)
Water (moisture) 64.2 Potassium 0.6
Protein 1.8 Iron 0.3
Fat 0.2 Vitamin A (IU) 186
Mineral 1.5 Vitamin B1 0.01
Fiber 22 Nicotinic acid 0.9
Carbohydrate 30.6 Riboflavin 1.2
Calcium 0.09 Vitamin C 0.01
Phosphorus 0.05 Calorific value 129

* Key Phytochemical Constituents:
Alkaloids: The alkaloids comprise the largest single class of secondary plant substances. New alkaloids from the leaves
of Aegle marmelos were reported viz., ethyl cinnamamide, O-3,3-(di methylallyl) halfordinol, N-2-methoxy-2-[4-
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(3’,3’-dimethylallyloxy) phenyl] ethyl cinnamamide(24,25) , Aegelenine, Aegeline, Aegelinosides , A Aegelinosides B
Dictamine.chem(26,27)

Terpenoids: The essential oil of Aegle marmelos (L.) Correa leaves were studied very much extensively in India by
various workers since 1950. a-Phellandrene was found to be the common constituent of the essential oil from leaves,
twigs and fruits.a- Phellandrene (56%) and p-cymene (17%) were reported from leaf oil. Later, similar report was
published on leaf essential oil by many workers. P-Menth-1-en-3,5-diol was isolated and characterized from Aegle
marmelos leaves. Limonene (82.4%) was reported as the main constituent from Aegle marmelos leaves and it was
shown that limonene is characteristic marker for identification of Aegle marmelos oil samples.(24,28) other chemical
compound contain Caryophyllene, Cineol, Cubedol, Elemol, Epi-cubebal Hexanyl Hexanoate, Humulene
Isosylvestrene Limonene, Linalool, Myrcene, Methyl perilate, Valencene.(29,30)

Flavonoids:Flavonoids are a group of compounds that are widely distributed in the plant kingdom and are known for
their anti, anti-cancer,and antioxidant activities.(Flavonoids have been identified in the leaves and roots of A.
marmelos, and some of these compounds have been shown to have antinociceptive(pain relieving) and antipyretic
(fever reducing) activities. Mainly includes Rutin, Flavone-3-ols, Flavones, glycosides.(31,33)

Tannins :Tannins are a group of compounds that are widely distributed in the plant kingdom and are known for their
astringent and antioxidant properties. The fruit of A. marmelos contains high level of tannins, which have been shown
to have strong antioxidant and anti-inflammatory activities.(31)The maximum tannin content in bael fruit was recorded
in the month of January. There is as much as 9% tannin in the pulp of wild fruits, less in cultivated type. Tannin is also
present in leaves as skimmianine, it is also named as 4, 7, 8 - trimethoxyfuro- quinoline. It also contain 4,7,8-
trimethoxyfuroquinoline.(32)

Coumarins: Marmelosin,  marmesin, imperatorin,marmin,alloimperatorin,Isoimperatorin, ~ methyl  ether,
xanthotoxol,zanthotoxol, scopoletin, scoparone, umbelliferone, psoralen and marmelide has also been reported.(34,35)
Glycosides: Glycosides are a group of compounds that are widely distributed in the plant kingdom and are known for
their medicinal properties. Glycosides have been identified in the fruit and leaves of A. marmelos, and some of these
compounds have been shown to have antinoceptive and anti-inflammatory activities.(36)

Polysaccharide: Galactose, arabinose, uronic acid and L-rhamnose was obtained on hydrolysis.(37)

Saponins: Saponins are a group of compounds that are widely distributed in the plant kingdom and are known for their
foaming and emulsifying properties. Saponins have been identified in the fruit and leaves of A. marmelos, and some of
these compounds have been shown to have antinociceptive and anti-inflammatory activities.(38)

Phenylpropanoids: These are naturally occurring phenolic compounds, which have an aromatic ring to which three-
carbon side chain is attached. Among the phenylpropanoids are included hydroxycoumarins, phenylpropenes and
lignans. The most widespread plant coumarin is the parent compound, coumarin itself, which occurs in over twenty-
seven plant families. Marmesin was established as a new compound from leaves, which is also a constituent of
heartwood and root.(39)

Parts of bael plants with their properties:

The Bael is a holy plant and its all parts are very useful, generally it is seen that if one part of any plant show any

pharmacological effect then there is a major possibility that the other part give the same or related activity. The same

principle is applied here with the bael tree. The pharmacological uses of different parts of Aegle marmelos are:(40-43)
Table No.4 : Properties of Bael plant

Sr.no Parts  of Uses
plant

1 ILeaves |Anti inflammatory, Ulcer, Cause Sterility, or abortion, laxative, asthma,Opthalmia
and eye, affection, expectorant, cold and respiratory infection, backache, abdominal
disorder, vomiting, cut and wounds, dropsy, beriberi, weakness of heart, cholera,
diarrhea, cardiac tonic, control blood sugar, nervous disorders, hair tonic,

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/IJARSCT-32053 390

| 2581-9429 |1
R\ 1JARSCT /3
& <




(/ | IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 0O
ISSN: 2581-9429 Volume 6, Issue 6, March 2026 Impact Factor: 8.2

acute bronchitis, veterinary medicine for wound healing, anti worms, stimulation of|

respiration.

2 IRoot- bark Intermittent fever and fish poison, palpitation, melancholia, anti dog
bite, gastric  troubles,heart  disorders, fever, antiamoebic,
hypoglycemic, rheumatism.

3 IFlower Stomach tonic, anti dysenteric, Antidiabetic, diaphoretic and as a local anesthetic,

epilepsy and as an expectorant.

4 Fruit Dysentery, diarrhea, gastric troubles, constipation, laxative, tonic, digestive,
stomachic, brain and heart tonic, ulcer, antiviral. Treatment of rectum inflammation,|
antiviral, sweet, cooling, aromatic, nutritive,

dysentery. Astringent, dysentery, stomachache in diarrhea, tonic, digestive,
demulcent, treatment of piles.

S Seed |Antibacterial, antifungal.

Marketed products :

Several products derived from Aegle marmelos are marketed globally, particularly in Ayurvedic medicine and wellness
industries. Some of these include:

1. Bael Fruit Juice: This is one of the most popular products made from Aegle marmelos. It is marketed as a refreshing,
health-boosting drink that aids digestion, cools the body, and improves gut health.

2. Bael Powder: Dried bael fruit is ground into a fine powder that can be mixed with water or other drinks. It is
marketed as a supplement for digestive health, helping to manage constipation, diarrhea, and other gastrointestinal
issues.

3. Bael Leaf Extract: This extract is used in various supplements and medicines. It is believed to help in controlling
blood sugar levels, making it a popular ingredient in products marketed for diabetic patients.(44)

4. Bael Candy: Made from the pulp of bael fruit, this is a sweet treat often marketed as a healthy snack. It provides the
same digestive benefits but in a more palatable, convenient form.

5. Bael Herbal Tea: Bael fruit and leaves are often used to make herbal teas. These teas are marketed for their
antioxidant properties, as a digestive aid, and as a cooling drink, particularly in hot climates.

6. Bael Capsules/Tablets: Some companies manufacture bael in capsule or tablet form for people looking for a
concentrated dose of its benefits. These are often marketed as natural remedies for digestion and metabolism support.

7. Bael Jam/Marmalade: The fruit pulp is also processed into jams and marmalades. These are marketed as natural,
nutritious spreads that offer the health benefits of bael along with a sweet taste.(45)

Fig. marketed product.(72)
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These products are marketed with various health claims, such as improving digestion, managing diabetes, reducing
inflammation, and even boosting immunity due to their rich content of vitamins, minerals, and antioxidants. They are
often sold in health stores, Ayurvedic shops,and online platforms.(46)

Pharmacological Activities :
Pharmacological activity is essential in herbal plants. A. marmelos is a medicinal plant follow the rutaceae family. This
plant found be to be variety of therapeutic activity.

* Antidiabetic Activity :

A .marmelos has been use to control diabetes in traditional medicinal system. Many in vivo scientific studies have been
conducted in animal models to evaluate the ant-diabetic activity of different organic extracts and fresh juice of A.
marmelos. The aqueous and alcoholic extract of the fruit part showed hyperglycemia activity against rabbits at the
dosage of 500 mg/kg body weight.(47) The fruit extract of the plant showed protective effects on pancreatic tissues in
diabetic rats.(48)Leaf concentrate of A. marmelos is a significant medication for the treatment of diabetes. It
additionally upgrades the capacity to use the outside glucose load in the body by excitement of glucose take-up like
insulin. A. marmelos leaf remove further develops tissue cancer prevention agent protection framework and
reestablishes histological changes of pancreatic B-cells in STZ- induced diabetic rodent.(49) Diabetes mellitus is a
common metabolic disease around the world. A large percentage of the global population is suffering from the
same.The modern life style like taking stress and several fast food consumption, and alcohol drinking are the
responsible for it. Leaf extract has been used in Ayurvedic system of medicine for diabetes. It enhances the ability to
utilize the external glucose load in the body by stimulation of glucose uptake similar to insulin.

Oral and intrperitonial administration of the aqueous extract of bael fruit shows hypoglycemic effect against
streptozotocin induced diabetic rats. Oral administration of aqueous and alcoholic extract in dose of 500 mg/kg
significantly induced hypoglycemia in normal fasted rabbit.(50) Hypoglycemic activity of bael is also proved in the
alloxane induced diabetes in male albino rats.(51-54) Several other research workers had also proven the hypoglycemic
activity of Aegle marmelos.(55-57)The aqueous extract of A. marmelos fruits lowers blood sugar in streptozotocin-
induced diabetes rat model. It boosts insulin secretion by partial regeneration from the B-cells of pancreatic islets.(58)
As a result, the various parts of A. marmelos plant could be beneficial as a portion of healthy food and in developing
antidiabetic drugs. The active components in the leaf and callus materials reduce blood sugar levels in STZ-diabetic
rabbits, and A. marmelos callus powder methanol extract is as powerful as the leaf extract in treating diabetes.(59)

* Anticancer Activity :

Cancer is a major public health problem, being the second highest cause of death in both men and women in developed
as well as developing countries.(60) In 2008, approximately 12.7 million new cancer cases (56% of which were in
developing regions of the world) and 7.6 million cancer deaths (63% in less developed regions) occurred. By the year
2020, predictions report the incidence of cancer will increase 3-fold, with a disproportionate rise in cancer cases and
deaths in developing countries with limited resources to tackle the problem.(61)

Gastric ulcer resulted from persistent erosion and damage of the stomach wall that might become perforated and
develop into peritonitis and massive haemorrhaage as a result of inhibition of synthesis of mucus, bicarbonate and
prostaglandins.(62,63) Bael inhibits in vitro proliferation of human tumors cell lines including the lecukenic K562, T-
lymphoid.(64) Most of the potent anti cancer drug are expensive, mutagenesis, and teratogenic. Administration of
extract in 400 mg/kg has shown anticancer effect in animal model of Ehrich ascites carcinoma.(65,66) Researchers
were evaluated the anticancer potential of folk medicine used in Bangladesh, India. Aegle marmelos for cytotoxic
action using brine shrimp lethality assay. The extract of Aegle marmelos was found to be exhibited toxicity on all used
assay.(67) The fruit extract of bael is also used to improve the immune system that will finally increase the anti cancer
activity of the body.(68,69)Anticancer activity was due to leaves and fruit of bael which contain lupeol, eugenol, citral,
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and marmelin skimmianine.(70) It has been observed that ethanolic leaves extract of A. marmelos showed
antiproliferative activity against ascites tumor in swiss albino mice.(71)

* Antimicrobial Activity:

Anti microbial drugs are used in medicinal practice for treating food borne disease. Use of medicinal plants extract that
are rich in antimicrobial compound could be an alternative way to eliminate these bacteria. The extract of Aegle
marmelosposses antimicrobial activity. It has been found active against various species such as Staphylococcus aureus,
S. epidermidis, Proteus vulgaris. It has also been used for ranikhet disease virus and intestinal parasites. The essential
oil obtained from the leaves of bael exhibits variable efficacy against different fungal isolates and cause concentration
as well as time dependent inhibition of spore germination of all the fungi tested, including the resistance fungus,
Fusarium udum.(72)

The essential oil from bael leaves may interfere with the cat2 dipicolonic acid metabolism. Thus it inhibits the
antifungal activity by lowering the vegetative fungal body inside the host or in solid medium.(73) Fungal disease
including candidacies and ring worm infection are cosmetic problem that may become fatal due to secondary or super
infection as commonly occurs in AIDS patients.(74) Other co worker reported the antifungal activity of ethanolic
extract of bael leaves including antidiarrhoeal activity.(75)

* Antidiarrheal Activity :

The unripe or half riped fruit is the most effective remedy for chronic diarrhea and dysen- tery without fever. The Aegle
marmelos fruit pulp has been shown to possess anti-protozoal activity in chronic dysentery condition accompanied by
loose stool alternately with occasional constipation. The unripe fruit used in different formulations for treatment of
chronic diarrhea. After the use of the fruit powder in these conditions, the blood grad- ually disappears and the stool
resume a more feculent and solid form. The mucous also dis- appears after continued use for sometimes.(76)In a in
vitro and in vivo study antidiarrhoeal potential of chloroform extract of the root of A. marmelos it was found that the
extract was comparable to that of ciprofloxacin and mostly active against the strains of Vibrio cholerae, followed by
Escherichia coli and shigella spp . Also it was found that methanol extract of the fruits of A.marmelos decreased the
intestinal propulsion in rats.(77)

The crude aqueous extract of Aegle marmelos fruit has been reported to be non muta- genic to Salmonella
typhimuriumstrain TA 100 in the Ames assay . In addition, acute toxicity studies have reported that a hydroalcoholic
extract of Aegle marmelosfruit is non- toxic up to a dose of 6 g/kg body weight in mice . Pharmacologicalstudies on
animal models involving repeated doses of Aegle marmelosfruit extract over a period of up to 30 days have not
reported any adverse effect up to a maximum dose of 250 mg/kg body weight. Tannins and flavonoids in general have
been reported to have antidiarrhoeal activity through inhibition of intestinal motility, antimicrobial action and
antisecretory ef- fects . The anti diarrhoeal effect of unripe fruit extract of Aegle marmelosis inhibiting the intestinal
mortality and secretion.(78)

e Immunomodulatory Activity :

The immunomodulatory activity of methanolic concentrate of Aegle marmelos a natural product (MEAM) in an
experimental model of resistance was done by neutrophil attachment test and carbon freedom examine, whereas,
humoral invulnerability was broken down by mice lethality test and circuitous haemagluatination measure. MEAM
dose was chosen by Step case technique (all over) and directed at 100 and 500 mg/kg, p.o) was orally. The Ocimum
sanctum (OSC, 100 mg/kg, p.o) was utilized as standard. MEAM at 100 and 500mg/kg delivered huge expansions in
the grip of neutrophils and an expansion in phagocytic record in carbon leeway measure. Both high and low doses of
MEAM altogether forestalled the mortality induced by ox-like Pasteurella multocida in mice. Treatment of creatures
with MEAM and OSC essentially expanded the circling neutralizer titre in circuitous haemagglutination test.
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Among the various dosages, low one was more compelling in cell resistance models than the high. In any case, every
one of the portions displayed comparative assurance in humoral resistance strategies. From the above discoveries, it is
inferred that MEAM has potential for expanding resistant action by cell and humoral interceded systems more at low
portion (100 mg/kg) than high portion (500 mg/kg).(79)It was discovered that methanolic leaves extract

of Aegle marmelos stimulate cell mediated and antibody mediated immune responses in rats. However, a low dose of
methanolic extract of Aegle marmelos was found to be most effective in cell mediated immune response, whereas a
high dose was found to be most effective in humoral immunity.(80)

Antioxidant Activity :

Oxidative stress is produced during normal metabolic process in the body as well as induced by a verity of
environmental and chemical factor, which cause a generation of a various reactive free radical and subsequent change
in DNA and lipids.. The reducing capacity of a compound may serve as a significant indicator of its potential
antioxidant activity There are two possible mode of work of antioxidant. One is by getting oxidized itself or by creating
a protective layer around the active constituents of the material. The antioxidant activity present in the Aegle marmelos
confirms the hepatoprotective activity in the same, and it has also been reported .(81)

Antioxidants are organic complexes that can safely interplay with free radicals and stop the chain reaction before
harming fundamental molecules. Free radicals are highly reactive molecular species containing one or more unpaired
electrons. They are generated from regular metabolism while using O2 to burn food for energy. Antioxidants are having
free radicals scavenging activity and capability of protecting the cells in oxidative stress. Antioxidant activity of these
plants is due to the presence of flavones, isoflavones, flavonoids, anthocyanin, coumarin, lignans, catechins and
isocatechins .A.marmelos is extensively reported to possess antioxidant activity against a variety of free radicals.(82)

REFERENCES
1) Sawale KR, Deshpande HW and Kulkarni DB:Bael (Aegle marmelos) a super fruit of an hour: A review,
international journal for chemical studies.©2018 IJCS :1720-1723.
2) Vivian S, Materia medica II, (Gunapadam II); 2008.
3) MANINDER KAUR,Dr. Kuldip Chandra Verma:Chemical characterization of Aegle marmelos and its
micropropagation.
4) Nadkarni MK, Indian Materia Medica Vol I, 3rd edition. 2009;45- 49.
5) Kirutikar Basu, Indian Medicinal plants. 2nd edition. 2012;499-502.
6) Vuorela P, Leinonen M, Saikku P et al. Natural Products in the Process of Finding New Drug Candidates. Curr.
Med. Chem. 11(11), 1375-1389 (2004).
7) Rahul Swarnkar ,Devendra Singh,Abhishek Choudhary,Shweta Anand,Anita Rathoreand and Hemant K.
Jediya:Pharmacological Properties of Aegle marmelos: A Review.International Journal of Current Microbiology and
Applied Sciences ISSN: 2319- 7706 Volume 8 Number 05 (2019).http://www.ijcmas.com.
8) Niharika sharma, radha,manoj kumar and niraj kumari:Aegle marmelos (L.) Correa: An Underutilized Fruit with
High Nutraceutical Values: A Review, https://doi.org/10.3390/ijms231810889.
9) Muruhesa muthaliyar SK. Gunapadam (Part I).819 — 823.
10) Boy HIA, Rutilla AJH, Santos KA et al. Recommended medicinal plants as source of natural products: a Review.
Digit. Chinese Med. 1(2), 131-142 (2018).
11) Nadkarni KM.Indian materia medica. Bombay popular prakashan, 1993; p.4549.
12) Meena R, Pareek A, Meena RR. Antimicrobial activity of Aegle marmelos (Rutaceae) plant Extracts. Int J of Medi
Pharm Res 2016; 2(1):1-5.
13) Brijesh S, Daswani P, Tetali P, Antia N, Birdi T. Studies on the antidiarrhoeal activity of Aegle marmelos unripe
fruit: validating its traditional usage. BMC Complement Altern Med. 2009;9(1):47.

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/IJARSCT-32053 394

| 2581-9429 |1
R\ 1JARSCT /3
& <




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 6, Issue 6, March 2026 Impact Factor: 8.2

14) Veerappan A, Miyazaki S, et al, Acute and Sub acute Toxicity Studies of Aegale Mamelos Corr, An Indian
Medicinal Plant. Phytomedicine 2007, 14: 209-215.

15) Brijyog*1 , Laliteshwar pratap singhl , Anup maiti2 A Review on Aegle marmelos : phyto-pharmacological
prospective Vol -6, Issue-1, January-March 2017, 16-30.

16) Shahedur rahman,Rashida parvin,Therapeutic potential of Aegle marmelos (L.)-An overviewdiseas , asian pacific
journal of tropical disease,2014 Feb; 4(1): 71-77, https://doi.org/10.1016/S2222-1808(14)60318-2.

17) Savita, Singh AP, Singh AP, Aegle marmelos (L.) (Bael): A Systematic Review, Journal of Drug Delivery and
Therapeutics. 2021; 11(3-S):131-136 DOI: http://dx.doi.org/10.22270/jddt.v11i3-S.4834.

18) Maity P, Hansda D, Bandyopadhyay U, Mishra D. Biological activities of crude extracts and chemical constituents
of Bael, Aegle marmelos (L.) Corr. Indian J. Exp. Biol. 47, 849— 861 (2009).

19) Sharma GN, Dubey SK, Sati N, Sanadya J. Phytochemical screening and estimation of total phenolic content in
Aegle marmelos seeds. Int. J. Pharm. Clin. Res. 2(3), 27-29 (2011).

20) Veer B, Singh R. Phytochemical Screening and Antioxidant Activities of Aegle marmelos Leaves. Anal. Chem.
Lett. 9(4), 478-485 (2019).

21) Venkatesan D, Karrunakarn CM, Kumar SS, Swamy P. Identification of phytochemical constituents of Aegle
marmelos responsible for antimicrobial activity against selected pathogenic organisms. Ethnobot. Leafl. 11(4), 1362—
1372 (2009).

22) Baliga MS, Bhat HP, Joseph N, Fazal F. Phytochemistry and medicinal uses of the bael fruit (Aegle marmelos
Correa): a concise review. Food Res. Int. 44(7), 1768-1775 (2011).

23) Parichha Saswati (2004). Bael (Aegle Marmelos): Nature's Most Natural Medicinal Fruit”. Orissa Review .

24) Yadav N P. Phytochemical and Pharmacological Profile of Leaves of Aegle Marmelos Linn. Pharm Review, 2009;
144-15.

25) Riyanto S. Alkaloids from Aegle marmelos (Rutaceae). Mal J Ana Sci, 2001; 7: 463- 465.

26) L. Krenn, Drugs containing cardiac glycosides, J. Appl. Bacteriol. 73 (1992)445-446,
https://doi.org/10.1111/j.1365-2672.1992.tb05002 x.

27) M. Johnson, Biochemical variation studies in aegle marmelos (L.) corr-A medicinally important plant, J. Chem.
Pharmaceut. Res. 2 (2010) 454-462.

28) Hema CG. Screening of pharmacological actions of Aegle marmelos. Ind J Pology, 1999; 20; 80-85.

29) A.R. Patel, D. Garach, M. Chakraborty, J. Kamath, Aegle marmelos (Linn.): a therapeutic boon for human health,
Int. J. Res. Ayurveda Pharm. (2012) 159-163.

30) B. Manandhar, K.R. Paudel, B. Sharma, R. Karki, Phytochemical profile and pharmacological activity of Aegle
marmelos Linn, J. Integr. Med. 16 (2018) 153—163.

31) Choudhary Y, Saxena A, Kumar Y, Kumar S, Pratap V. Phytochemistry, pharmacological and traditional uses of
Aegle marmelos. Pharm. Biosci. Journal. 20, 27-33 (2017). There is an reference addressing phytochemical present in
Aegle marmelos.

32) Daniel M. Medicinal plants-chemistry and properties of medicinal plant. IBH publication, 2006; p.147.

33) Sivraj R, Balakrishnan A.Preliminary phytochemical analysis of Aegle marmelos. Int J Pharm Sci Res, 2011; 2(1):
146-150.

34) P.C. Sharma, V. Bhatia, N. Bansal, A. Sharma, A review on bael tree, Indian J. Nat.Prod. Resour. 6 (2007) 171-
178.

35) S. Laphookhieo, C. Phungpanya, C. Tantapakul, S. Techa, S. Tha-In, W. Narmdorkmai, Chemical constituents
from Aegle marmelos, J. Braz. Chem. Soc. 22 (2011) 176-178, https://doi.org/10.1590/s0103-50532011000100024.
36) Dhankhar S, Ruhil S, Balhara M, Dhankhar S, Chhillar AK. Aegle marmelos (Linn.) Correa: a potential source of
Phytomedicine. J. Med. Plants Res. 5(9), 1497-1507 (2011).

37) Charoensiddhi S, Anprung P. Bioactive compounds and volatile compounds of Thai bae.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-32053 395

www.ijarsct.co.in e g

&\ IJARSCT /¥
R <



({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 00}
ISSN: 2581-9429 Volume 6, Issue 6, March 2026 Impact Factor: 8.2

38) Wilzer KA, Fronczek FR, Urbatsch LE, Fischer NH. Coumarins from Aster praealtus. Phytochemistry 28(6), 1729—
1735 (1989).

39) Kurian JC. Plants that heals. Oriental publishing hou se, 1992; p.26-27.

40) S. Balakumar, S Rajan, et al, Antifungal Activity og Aegle marmelos (L) Correa Leaf Extract onDermatophytes.
Asian Pascific Journal of Tropical Biomedicine, 2011, 11:309-312.

41) Devi K, Sivraj A, Kumar P Vinoth,Ahmed et al: Hypolipidemic Effect of Aegle marmelos Leaf Extract in
Streptozotocin Induced Diabetic Male Albino Rats. International Journal of Pharma Tech Research, 2010, 2(1): 259-
265.

42) Rajan S, Gokila M, et al: Antioxident and Phytochemical Properties of Aegle marmelos Fruit Pulp. International
Journal of Current Pharmaceutical Research, 2011, 3:65-70.

43) Pushpendra K.Patel*1,Jyoti Sahu 1,Lokesh Sahu 2, Nareendra K.1,Prajapati, B.K Dubey 1Aegle marmelos : A
Review on its Medicinal Properties Int. J.Pharm Phytopharmacol Res,2012,1(5):332-341 .

44) Pharmacognosy Text book by C.K. Kokate, S.K Gokhale, Nirali Prakashan.

45) Qadry Js, Editor Pharmacognosy. Ahmedabad: BS Shah Prakashan; 2004-05. 46)Kirutikar Basu, Indian Medicinal
plants. 2nd edition. 2012;499-502.

47) Anandharajan R, Jaiganesh S, Shankernarayanan NP, Viswakarma RA, Balakrishnan A. et al. (2006). In vitro
glucose uptake activity of Aegle marmelos and Syzygium cumini by activation of Glut-4, PI3 kinase and PPARy in L6
myotubes. Phytomedicine, 13: 434-441.

48) Hema, C. G., & Lalithakumari, K. (1988). Screening of pharmacological actions of Aegle marmelos .Indian J
Pharmacol. 20: 80.

49) Upadhyay RK. Bel plant: A source of pharmaceuticals and ethno medicines. International Journal of Green
Pharmacy (IJGP). 2015 Dec 14:9(4).

50) Sharma Prabodh Chander, Bhatia Vivek, et al, A Review on Bael Tree, Natural Product Radiance, 2007, 6(2):171-
178.

51) Sharma Ganesh N, Dubey Susheel K, et al, International Journal of Current Pharmaceutical Review and Research,
2011, 1(3):12-22.

52) Lambole Vijay B, Murti Krishna, et al, Phytopharmacological Properties of Aegle marmelos as a Potential
Medicinal Tree: An Overview. International journal of Pharmaceutical Review and Research 2010, 5(2):67-71.

53) Devi K, Sivraj A, Kumar P Vinoth, Ahmed et al: Hypolipidemic Effect of Aegle marmelos Leaf Extract in
Streptozotocin Induced Diabetic Male Albino Rats. International Journal of Pharma Tech Research, 2010, 2(1): 259-
265.

54) Arumugam Sevugan, Kavimani Subramanian, et al, Antidiabetic Activity of Leaf and Callus Extract of Aegle
marmelos in rabbit, Science Asia, 2008,34:317-321

55) Narender T, Shweta S, et al: Antihyperglysemic and Antidyslipidermic Agent from Aegle marmelos. Bioorganic
and Medicinal Chemistry Letters, 2007, 17: 1808-1811.

56) Yahela Mohammad, Ismail Mohammad: Clinical evaluation of Antidiabetic Activity of Trigonella Seeds and Aegle
marmelos Leaves. World Applied Science Journal 2009, 7(10):1231-1234.

57) Sabu MC, Kuttan Ramadasan: Antidiabetic Activity of Aegle marmelos and Its Relationship with its Antioxident
Properties. Indian Journal of Pharmacol, 2004, 48:81-88.

58) Kamalakkannan N, Prince PSM. The effect of Aegle marmelos fruit extract in streptozotocin diabetes: a
histopathological study. J. Herb. Pharmacother. 5(3), 87-96 (2005).

59) Arumugam S, Kavimani S, Kadalmani B, Ahmed AB, Akbarsha MA, Rao MV. Antidiabetic activity of leaf and
callus extracts of Aegle marmelos in rabbit. ScienceAsia 34(3), 317-321 (2008).

60) Agrawal A, Jahan S, Soyal D, Goyal E, Goyal PK. Amelioration of chemical-induced skin carcinogenesis by Aegle
marmelos, an Indian medicinal plant, fruit extract. Integr Cancer Ther. 2012;11(3):257-266. doi:
10.1177/1534735411417127.[DOI]

Copyright to IJARSCT 396

www.ijarsct.co.in

DOI: 10.48175/IJARSCT-32053

| 2581-9429 |1
R\ 1JARSCT /3
& <




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal FiEp 00}
ISSN: 2581-9429 Volume 6, Issue 6, March 2026 Impact Factor: 8.2

61) Baliga MS, Thilakchand KR, Rai MP, Rao S, Venkatesh P. Aegle marmelos (L.) Correa (Bael) and its
phytochemicals in the treatment and prevention of cancer. Integr Cancer Ther. 2012;12(3):187-196. doi:
10.1177/1534735412451320.[DOI]

62) Khan Mohammed Safwan Ali, Hussain Syed Ahmed, et al, Anti Ulcer Activity of Ficus relligosa Stem Bark
Ethanolic Extract in rats. Journal of Medicinal Plants Research 2011;5: 354-359.

63) Jafri MA, Farah, Javed Kalim, Singh Surender: Evaluation of the Gastric Antiulcerogenic Effect of Large
Cardamom. Journal of Ethnopharmacology 2001, 75: 89-94.

64) Sharma Prabodh Chander, Bhatia Vivek, et al, A Review on Bael Tree, Natural Product Radiance, 2007, 6(2):171-
178.

65) Dhankhar Sandeep, Ruhil S, et al, Aegle marmelos Correa: A Potential Source of Phytomedicine. Journal of
Medicinal plant Research 2011, 5(9):1497-1507.

66) Maity Pallab, Hansda Dhananjay, et al, Indian Journal of Experimental Biology, 2009 ; 47:849-861

67) Sharma Ganesh N, Dubey Susheel K, et al, International Journal of Current Pharmaceutical Review and Research,
2011, 1(3):12-22.

68) Patel Phatru, Asdaq Basheerruddin Mohammad Syed: Immunomodulatory Activity of Methanolic Fruit Extract of
Aegle marmelos in Experimental Animals. Saudi Pharmaceutical Journal, 2010, 18:161-165.

69) Kaur Prabhjit, Walli Amardeep, et al. Antigenotoxic Activity of Polyphenolic Rich Extract from Aegle marmelos
Correa in Human Blood Lymphocytes and E.coli PQ 37. Records of Natural Products, 2009, 3(1) :68-75.

70) Asha J. and Krishan K. 2016. Tremendous Pharmacological Values of Aegle marmelos. International Journal of
Pharmaceutical Sciences Review and Research. 36(2):121-127.

71) Chockalingam, V., Kadali, S. S., and Gnanasambantham, P. 2012. Antiproliferative and antioxidant activity of
Aegle marmelos (Linn.) leaves in Dalton's Lymphoma Ascites transplanted mice. Indian journal of pharmacology.
44(2):225-229. doi:10.4103/0253- 7613.93854.

72) Google search engine.

73) Sharma Prabodh Chander, Bhatia Vivek, et al, A Review on Bael Tree, Natural Product Radiance, 2007, 6(2):171-
178.

74) Dhankhar Sandeep, Ruhil S, et al, Aegle marmelos Correa: A Potential Source of hytomedicine. Journal of
Medicinal plant Research 2011, 5(9):1497-1507.

75) Maity Pallab, Hansda Dhananjay, et al, Indian Journal of Experimental Biology, 2009; 47:849-861.

76) Sharma Ganesh N, Dubey Susheel K, et al, International Journal of Current Pharmaceutical Review and Research,
2011, 1(3):12-22.

77) Gupta D, John PP, Kumar Pankaj, Kaushik R, Yadav R. Pharmacological review of aegle marmelos corr. Fruits.
IJPSR. 2011; 2(8).original.

78) Gutiérrez, S. P., Sanchez, M. A. Z., Gonzalez, C. P., & Garcia, L. A. (2007). Antidiarrhoeal activity of different
plants used in traditional medicine. Afr J Biotechnol. 6.

79) Liu ES, Cho CH Relationship between ethanol- induced gastritis ulcer and gastric ulcer formation in rats.
Digestion. 2000;62:232.

80) Patel P, Asdaq SM. Immunomodulatory activity of methanolic fruit extract of Aegle marmelos in experimental
animals. Saudi Pharmaceutical Journal. 2010 Jul 1;18(3):161-5

81) Govinda, H.V., and Asdaq, S.M.B., 2011. Immunomodulatory potential of methanol extract of Aegle marmelos in
animals. Indian journal of pharmaceutical sciences, 73(2):235.

82) Singanan Vinodhini, Singanan Malairajan, et al, The hepatoprotective Effect of Bael Leaves in Alcohol Induced
Liver Injury in Albino Rats. International Journal of Science and Technology, 2007; 2:83-92.

83) Sekar, D. K., Kumar, G., Karthik, L. and Rao, K. B. 2011. A review on pharmacological and phytochemical
properties of Aegle marmelos (L.) Corr. Serr. (Rutaceae). Asian Journal of Plant Science and Research 1(2):8- 17

Copyright to IJARSCT DOI: 10.48175/IJARSCT-32053 397

www.ijarsct.co.in

| 2581-9429 |1
R\ 1JARSCT /3
& <




