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Abstract 

Aegle marmelos (AM) is a fruit-bearing tree native to the Indian subcontinent. It holds a 

significant place in traditional medicine systems and cultural practices of the region. The aim of 

the study on AM phytochemical and pharmacological investigation of the bioactive compounds 

present in the plant and to elucidate their potential pharmacological activities. The goal of this 

research is to better understand ancient medicine and its possible uses in contemporary 

healthcare. A multidisciplinary approach combining botanical, phytochemical, and 

pharmacological approaches is required to understand AM. The results of a pharmacological 

and phytochemical study on the AM would provide valuable insights into its potential health 

benefits and the bioactive compounds responsible for those effects. In summary, AM is a plant 

with significant potential for promoting health and well-being, based on both traditional wisdom 

and emerging scientific knowledge. Its wide range of bioactive compounds makes it an 

intriguing subject for further research and exploration into its therapeutic applications. 
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Introduction 

Aegle marmelos (AM) is an important medicinal tree in 

India, commonly known as Bael fruits, Bel, Indian Bael, 

Bengal Quince, Belan in English and Shivadruma in 

Sanskrit, Bel or Bael in Hindi [1]. Fruits are green, hard, 

and smooth woody shells, that belong to the family 

Rutaceae. Geographically occurring as wild throughout 

Berma and cultivated at the Sub-Himalayan tract all over 

India, particularly Central as well as Southern India [2, 3]. 

This particular variety of tree, which is around 12 metres 

tall, sheds its leaves every autumn. The Hindu faith holds 

significant mythological value for the Leaf of the AM tree, 

often referred to as Tripatra, which is crucial for the Lord 

Shiva puja. The plant has tough, 8-9 meters in height, 

aromatic leaves, and round-shaped fruit 5-10 cm in 

diameter and mucilaginous in taste. Fruits are collected in 

April–May [4, 5]. Each parts of this tree are used and can 

be utilized in various fields [6]. AM is a high source of 

different phytochemicals i.e. carotenoids, terpenoids, 

alkaloids, flavonoids, amino acids, tannins, organic acids 

fatty acids, etc [7]. The formulation of AM is very well-

known in history and is used in dysentery and diarrhea. 

The root is one of the essential parts used in the herbal 

formulation such as dashmularisht. Leaves contain 

alkaloids which play a role in reducing blood sugar levels 

[8]. Seeds are a rich source of oil and possess antibacterial, 

antiprotozoal along antifungal properties. It works in dose 

dose-dependent manner it may cause abortion as a result, 

it should not be used by pregnant woman [9].

https://bprmcs.com/
https://www.sciencedirect.com/topics/medicine-and-dentistry/aegle-marmelos
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Figure 1. Toxonomical classification of Aegle Marmelos 

Phytochemical’s 
AM, commonly referred to as bael or Bengal quince, 

Ayurveda, and Traditional Chinese Medicine both use 

medicinal plants as part of their long-standing regimens 

[10]. AM is well renowned for having a variety of 

therapeutic benefits and these are attributed to the presence 

of numerous phytochemicals in its different parts, 

including leaves, fruits, and roots. Phytochemicals are 

naturally occurring bioactive compounds found in plants 

that often contribute to their potential health benefits [11-

13]. The AM leaves, roots, and fruits have a variety of 

chemical constituents Hydro-alcohol is mostly used as a 

solvent for the extraction of active ingredients from this 

plant.

 

 

Figure 2. Phytoconstituents and uses of Bael Extract 

Literature surveys suggested that AM contains a variety of 

phytochemicals [14]. Alkaloids are used medicinally to 

treat heart conditions, reduce inflammation, and provide 

anaesthesia. Leukaemia, renal cell carcinoma, and prostate 

cancer were treated with coumarin, terpenoids, and 

flavonoids. Phenolic as well as amino acids play’s role as 

antioxidants and improve digestive system function [15].
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Table 1. Eagle Marmelos chemical composition, separation technique, and medicinal uses 
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methylsulfanylbutanoic acid 

 

[1
4

] 

Isoleucine 
(2S,3S)-2-amino-3-

methylpentanoic acid 

 

Aspartic acid (2S)-2 -aminobutanedioic acid 

 

Arginine 
(S) - 2-Amino - 5-

guanidinopentanoic acid 

 

8.  

A
m

in
o
 a

ci
d
’

s 

Phenyl alanine 
(2S) – 2 –amino - 3-

phenylpropanoic acid 

 

Io
n
 e

x
ch
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g
e,

 m
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ff
in

it
y
, 
an

d
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n
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h
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m
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o
g
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p
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B
o
d
y
 p

ro
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n
eu
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tr

an
sm

it
te

r’
s,

 a
n
d
 

H
o
rm

o
n
es

 s
y
n
th

es
is

  

Tyrosine 
(2S)-2-amino-3-(4-

hydroxyphenyl)propanoic acid 
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Leucine 

(S)-2-amino-5-

((diaminomethylene)amino)pe

ntanoic acid 

 

Methionine 
(2S)-2-amino-4-

methylsulfanylbutanoic acid 

 

 

Isoleucine 
(2S,3S)-2-amino-3-

methylpentanoic acid 

 

[2
5

] 

Aspartic acid (2S)-2-aminobutanedioic acid 

  

Arginine 

(S)-2-amino-5-

((diaminomethylene)amino)pe

ntanoic acid 

 

Alanine (2S)-2-aminopropanoic acid 

 

 
9.  

O
rg

an
ic

 a
ci

d
’

s 

Oxalic acid Oxalic acid 
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n
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x
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n
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A
n
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m
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b
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, 
p
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at
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, 
an

d
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it
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er

s 

 
Malic acid 2-hydroxysuccinic acid 

 

 

Tartaric acid 
(2R,3R)-2,3-dihydroxysuccinic 

acid 

 

 

10.  

F
at

ty
 a

ci
d
’

s 

Linoleic 
(9Z,12Z)-octadeca-9,12-

dienoic acid 
 

L
o
w

-t
em

p
er

at
u
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cr
y

st
al

li
za

ti
o
n
, 

d
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ti
ll

at
io

n
, 

an
d
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re
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p
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n
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h
n
iq

u
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G
en

e 
re

g
u
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ti
o
n
, 
m
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b
ra

n
e 
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m

p
o
n
en

t 
fo
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n
, 
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d
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f 
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g
y

  

Palmitic Hexadecanoic acid 
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Stearic Octadecanoic acid 

 

[6
2

] 

Linolenic acid 
(9Z,12Z,15Z)-octadeca-

9,12,15-trienoic acid 
 

 

Oleic acid (Z)-octadec-9-enoic acid 

 

Ricinoleic acid 
(R, Z)-12-hydroxyoctadec-9-

enoic acid 

 

 

Stearic acid Octadecanoic acid 

 

 

Linolenic acid 
(9Z,12Z,15Z)-octadeca-

9,12,15-trienoic acid 
 

 

Tetradecanoic acid tetradecanoic acid 

 

 

Pentadecanoic acid pentadecanoic acid 

 

 

Palmitoleic acid (Z)-hexadec-9-enoic acid 

 

 

 

Medicinal and pharmacological properties 

Anticancer activity 

Studies suggested that certain compounds found in bael, 

including alkaloids and essential oils, may exhibit 

cytotoxic effects on cancer cells [19]. AM extract shows 

significant inhibition on MCF 7 and MDAMB 231 breast 

cancer cell line [6].  These compounds could interfere with 

the growth and division of cancer cells, leading to their 

destruction [19]. 

 

 

Figure 3. Anticancer effect of AM 
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Antidiabetic activity 

Diabetes mellitus is a common metabolic disorder [72, 

86]. AM hydro-alcoholic extract helps to reduce the blood 

sugar level as well as significantly increase the blood 

insulin and liver glycogen in diabetic rats [10, 42]. 

Anti-ulcer activity 

Currently, due to lifestyle gastric disorders are common, 

Researchers reported that the methanolic extract of bael is 

highly effective for reducing gastrointestinal ulcers [35, 

47].  

Antimicrobial activity 

The antibacterial activity of the different AM extracts was 

tested quinine compound was identified as possessing 

good antibacterial activity [66]. Researchers found that 

extract is highly effective as compared to other allopathic 

preparations against gram-positive and negative bacteria 

[18, 55].  

 

 

Figure 4. Antibacterial effect of AM 

Antioxidant activity 

Oxidative stress is induced due to physical, chemical, 

environmental as well as biological factors which cause 

the generation of free radicals [51]. AM phytoconstituents 

play a crucial role in free radical scavenging, these 

alteration returns the free radical to normal levels which 

reveals the antioxidant activity of bael extract [67, 83]. 

Anti-hyperlipidemic activity 

Literature surveys reveal that bael extract induces the 

utilization of elevated fatty acids and their types [74]. As 

a result, lower levels of fatty acids were formed which is 

an important channel for consumption of higher glucose 

molecules [58]. 

Radioprotective action 

In recent times radiotherapy has been one of the important 

causes of cancer because of its free radical formation-

inducing property. AM extract was reported for the free 

radical scavenging of radiation-induced free radicals [73]. 

The radioprotective activity was studied in Swiss albino 

rats that were given a lot of intraperitoneal single doses of 

the extract [74].  

Antiviral activity 

The ability of different varieties of fungi to grow is tested 

by the separated volatile oil from AM [72]. The essential 

oil fully stopped all fungi from generating spores at a 

dosage of 0.05%. Around 75% and 90% of the fungus are 

significantly suppressed at 0.03% - 0.04%, respectively 

[66]. 

 

 

Figure 5. Antiviral of AM 

Conclusion 

The present study suggested that the therapeutic potential 

of AM and the phytoconstituents may be utilized to 

develop unique formulations for the management, 

mitigation as well as prevention of cancer, diabetes 

mellitus, and other microbial diseases [47]. Numerous 

ethnobotanical uses of AM have been documented in the 

past. Unfortunately, the majority of substances still need 

to be carefully examined to look into new lead molecules 

or pharmacophores. A few bioactive compounds' 

processes have also so far been identified. To determine 

the pathophysiology as well as the pharmacology of 

various phytochemicals with the efficacy of AM 

pharmacological properties, extensive research is required 

[1]. 
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