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Abstract 

 Aegle marmelos commonly called as Bael , belongs to family Rutaceae, is one of the sacred trees of the 

Hindus . It possesses great mythological and medicinal significance in ancient system of medicine. Various 

parts of Aegles marmelos have been studied and as a consequence , various classes of compounds viz , 

Alkaloids , Coumarins , Terpenoids, Fatty acids and Amino acids have been Isolated . Bael leaves exploit its 

medicinal properties such as anti – depressant , anti diabetic , antifungal , anticancer , anti malarial , 

antioxidant , anti ulcer , anti inflammatory , anti bacterial . The leaves of this plant exhibit antibacterial 

property such as inhibiting growth of some pathogens like Ecoli , Staphylococcus aureus etc . High 

Flavanoid , Alkaloids and Phenol content in the various extracts of the plant may be one of the reason for 

their antibacterial activity. Present studies revealed that this plant has a potential to cure many diseases 

caused by various microbial agents. If this plant extract is used with the combination of other medicinal 

plants then its efficacy increases to an extent . Even its leaves can be taken orally or in the form of powder 

which helps in eliminating fever. 

 Keywords : Aegles marmelos , Bael , photochemical constituents , pharmacological activity. 

 Introduction  

Aegle marmelos is one of the sacred trees of the Hindus .Its leaves are offered in prayers to Shiva and 

Parwati since ancient times¹. It is also known by various names such as Bilva , Sriphal , Stone Apple. It 

belongs to Citrus family Rutaceae , and was introduced to Europe from India in 1759. It is an indigenous to 

Indian subcontinent and mainly found in Tropical and Subtropical regions². Aegle marmelos is a slow 

growing sharp tree and medium size , about 12 to 15 m in height with short trunk ,thick and flaking bark³. 

 It grows around foothills of Uttarpradesh, Bihar, Chattisgarh, MP, Uttaranchal, Jharkhand and  Deccan 

plateau.. It is believed that the bael fruit is the symbol of lord shiva and its leaf is top of the demand in the 

season of sawan, as according to hindu mythological belief ,Samudra Manthan also took place in the holy 

month of sawan and fasting and praying during this month pleases Lord Shiva and Goddess Parvati,who 
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bless their devotees with a peaceful and prosperous life .The Utility of the bael is mention in the Indian 

ancient system of medicine , every part of the bael tree such as root , bark , leaf , flower , fruits , seed and 

even its latex are also important in several traditional system of medicine , that’s why it is one of the most 

important plant in India , and can be used in the treatment of various diseases. 

 It has been used in Ethno-medicine to exploits its medicinal properties including antidiarroheal, 

antidysentric, antipyretic and anti inflammatory activities. 

Studies have revealed that the compounds purified from bael fruit have biological potential against several 

diseases like diabetes, gastric ulcer and hyperlipidaemia. It should also be indicated that the therapeutic 

activities of few isolated constituents have also proven to possess antibacterial, antiviral, antioxidant and 

radioprotective activities4. 

 

 Phytochemistry of Aegle marmelos  

Various chemical constituents like alkaloids, coumarins (marmelosin, marmesin, marmin, imperatorin, 

scopoletin), steroids, polysaccharides, phenylpropenoids, tannins, flavonoids, carotenoids, saponin, etc have 

been isolated from various parts of tree such as leaves, fruits, wood, root and bark. 

The leaves contain γ-sitosterol, aegelin, skimmianine (tannin), lupeol, rutin, marmesinin, βsitosterol, 

flavone, glycoside, Limonene and phenylethyl cinnamamides. Fresh leaves of Aegles marmelos consists of 

alkaloid Shahidine, halfordino, ethylcinnamamide and marmeline. Recently, series of phenylethyl 

cinnamides (anhydromarmeline, aegelinosides A and B), were isolated from Aegle marmelos leaves which 

are α-glucosidase inhibitors. Rutin flavon, flavon glycosides and flavon3-ols are the major flavonoids of A. 

marmelos leaves. α-Phellandrene (Terpenoid) was found to be the common constituent of leaves, twigs and 

fruits. 

The fruits of Aegle marmelos consists of tannin (skimmianine also known as 4, 7, 8-trimethoxyfuro-

quinoline), phenylpropanoids (hydroxycoumarins, phenylpropenes and lignans), Aegeline, Marmelosin, 

luvangetin, Aurapten, Psoralen, Marmelide, p-cymene5. 

The seed oil includes palmitic, Stearic, oleic, linoleic and linolenic acid. Some of minerals, viz. phosphorus, 

magnesium , potassium, calcium and iron. The roots of the tree have also been found to contain psoralen, 

xathotoxinscoploletin, tembamide, containpsoralen, xathotoxinscoploletin and tembamide7. The bark shows 

the presence of Marmin, Skimmiamine Mature, Fagarine6. 

 MEDICINAL USE 

 Diarrhoea and Dysentery  

The unripe and half ripe fruit of bael is most effective remedy for the diarrhoea and dysentery. 

Gastrointestinal infections encompass a wide variety of symptoms and recognized infectious agent. Among 

the GI infections the diarrhoea is a common symptom of the intestinal disorder and has remained a global 

threat to human health. It cause morbidity and mortality with over 1000 million episode and over 4 million 

death annually in children under five years of age8. 
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 Antidiabetic Activity 

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 insulin6. 

Anticancer Activity 

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. Bael inhibits in vitro proliferation of human tumors cell lines including the 

lecukenic K562, T-lymphoid .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. Researchers evaluated the anticancer potential of folk medicine used in Bangladesh, 

India. Aegle marmelos for cytotoxic action using brine shrimp lethality assay. The fruit extract of bael is 

also used to improve the immune system that will finally increase the anti cancer activity of the body. 

 Cardio Protective Activity  

The leaf extract of Aegle marmelos has preventing effects in isoprenaline induced myocardial infarction in 

rats. The activity of creatine kinase and lactate dehydrogenase was significantly increased in serum and 

decrease significantly in heart of isoprenaline-treated rats. Use of bael as a cardiac depressant and in 

palpitation has also been reported 2. 

 Constipation 

Constipation is a problem due to the loss of water from the fesses, that’s why the person feel difficulty, the 

ripe fruit of Aegle marmelos is a great remedy for the constipation patient, as it is a rich source of fiber, and 

fiber are essential for the forcing the GIT material towards the excretion. The fiber of bael cleans the 

intestine. Its regular use up to three months help in the evacuation of even the old accumulated fecal matter 

from the bowels. In the villages it is mostly consumed as a energy food and in the summer season its ripe 

pulp is mixed with water or milk to serve as a great drink and as well as a treatment for the constipation 

suffering person 8. 

 Peptic Ulcer 

An ulcer is a result of the defensive failure of mucosal layer of the GIT, it is due to imbalance between 

defensive and attacking factor like acid. There are several factors which induced peptic ulcer like 

Heliobacter.pylori bacteria, acid secretion, drinking of alcohol, smoking and many more. An infusion of 

leaves is an effective remedy for peptic ulcer. The leaves are soaked overnight in water and this water is 

strained and taken in morning, this really works to treat the ulcer and give relief to patients. The ripe fruit of 

Bael is a rich source of fiber and mucilage that create a protective layer over the stomach and resist the 

attack of strong acid 3,8,9,10. 
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 Respiratory Infection  

The oil obtained from the leaves of Aegle marmelos is useful in the treatment of the cold and respiratory 

infection. The juice extracted from leaves is mixed with equal quantity of sesame oil and heated thoroughly; 

a few seeds of black pepper and half a teaspoonful of black cumin are added to the hot oil and then it is 

removed from the fire and stored for use in future.8 

 Antioxidant and Hepatoprotective 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 . The reducing capacity of a compound may serve as a significant indicator of 

its potential antioxidant activity 11,12. 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 12. 

Antimicrobial activity 

 It has been stated that Aegles marmelos has traditionally been used to treat a variety of infectious disorders 

by inhibiting the range of harmful microorganisms .The antibacterial activity of Aegle marmelos leaves and 

fruit extract was investigated. 

 The inhibitory effect of phytoextracts of leaf, bark and fruits of A. marmelos in methanolic, chloroform and 

aqueous extracts were found to be effective against the bacteria tested. The zone of inhibition of methanolic 

extracts of the leaf, bark and fruit (6mm, 2mm and 4mm) were found to be less effective when compared to 

commercial antibiotic. Where as only the fruit extract (4mm) showed inhibition zone against chloroform 

extract and the aqueous extract did not show any activity against Klebsiella pneumoniae.  

The results indicates that greater activity resides in methanolic leaf extracts compared to chloroform and 

aqueous extract. This may be due to the antibacterial principles/chemical constituents which are either polar 

or non polar and can be effectively extracted only through the organic solvent medium15. It was reported 

that the aqueous, acetone and petroleum ether extract of A.marmelos were found to be effective against B. 

coagulans, B. subtilis, B. thuringiensis, P.aeruginosa and S.aureus 12. 
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Antipyretic potential  

A. marmelos antipyretic movement on Brewer's yeast actuated Pyrexia in pale skinned person rodents. They 

show that at portions of 200 mg/kg body weight and 400 mg/kg body weight, the ethanolic extricate created 

a critical (P0.001) decrease in high internal heat level in a dose subordinate way. The concentrates' 

antipyretic viability was similar to that of paracetamol (100 mg/kg body weight) 20.  

Pharmacological activities of Aegle marmelos 

Aegle marmelos is a medicinal plant and researchers scientifically documented the extract of 

various parts of plant demonstrated the different pharmacological activities such as Antihyperglycemic, 

Anti-inflammatory, antipyretic, analgesic, Anticonvulsant, Antihistaminic, Anxiolytic, antidepressant, 

Antioxidant, Hepatoprotective, Antimicrobial, Analgesic, Antifungal, Neuroprotective etc. 

 Table 1. demonstrated the list of pharmacological activities till date performed on Aegle marmelos along 

with their findings14.                
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Proposed Methodolgy 

Collection of plant material  

Extraction using Soxhlet apparatus with chloroform methanol and water separately. 

Extraction of plant parts by drying and grinding into fine powder. Then making a solution of it using 

ethanol, methanol, ethyl acetate and distilled water. 

Application of biochemical test of extract for various phytochemicals and antibacterial properties. 

Discussion/ Future aspects 

From the review articles we get to know that the Aegle marmelos commonly known as Bael possesses 

significant pharmacological potential and chemical constituents and traditional healers use this plant to treat 

a wide spectrum of human ailments . The present findings support the applicability of A.marmelos in 

traditional system for its claimed uses and can be recommended by the scientific community as an 

accessible alternative to synthetic antibiotics. This study is a preliminary evaluation of antibacterial activity 

of A. marmelos and isolation of the compounds responsible for antibacterial activity would be taken up later.  
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