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Abstract 

Aegle marmelos Linn. (Bael) 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 A. marmelos 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 A. marmelos. The results of a 
pharmacological and phytochemical study on A. marmelos would provide valuable insights 
into its potential health benefits and the bioactive compounds responsible for those effects. In 
summary, A. marmelos 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 Linn. (Bael) 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 trees, which is around 12 meters 
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]. A. marmelos 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 
herbal formulations 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 
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abortion as a result, it should not be used by pregnant 
women [9]. 

The taxonomical classification of Aegle marmelos is 
presented in Figure 1.

 

Figure 1. Taxonomical classification of Aegle marmelos 
 

The aim of the study on A. marmelos phytochemical and 
pharmacological investigation of the bioactive compounds 
present in the plant and to elucidate their potential 
pharmacological activities. 
 

Results and Discussion 

Phytochemical’s 
A. marmelos, 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]. A. marmelos 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 A. marmelos 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).

 

 
Figure 2. Phytoconstituents and uses of Bael Extract 

 

Literature surveys suggested that A. marmelos contains a 
variety of phytochemicals [14]. Alkaloids are used 
medicinally to treat heart conditions, reduce inflammation, 
and provide anesthesia. 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 (Table 1) [15].
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Table 1. Eagle marmelos chemical composition, separation technique, and medicinal uses 
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Ethyl Cinnamide 
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ide 

 

[3
1,

 3
2]

 

Aegelin 
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5-(4-((3-methylbut-2-en-1-

yl)oxy)phenyl)-2-(pyridin-3-
yl)oxazole 

 

[4
2,

 4
3]

 

N-4-methoxystyryl 
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Marmelide 
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3-Carvomenthenol 
6-isopropyl-3-methylcyclohex-
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Ocimene 
7-methyl-3-methyleneocta-1,6-

diene 

 

Australene 
2,6,6-

trimethylbicyclo[3.1.1]hept-2-
ene 

[3
2]

 

Delta-3-Carene 
3,7,7-

trimethylbicyclo[4.1.0]hept-3-
ene 

[3
0]

 

Β-ocimene 
(E)-3,7-dimethylocta-1,3,6-

triene 

 

[8
4]
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1-(2,3,8,8-tetramethyl-
1,2,3,4,5,6,7,8-

octahydronaphthalen-2-
yl)ethan-1-one 

 

[3
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Licareol 3,7-dimethylocta-1,6-dien-3-ol

[8
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Isoterpinene 
1-methyl-4-(propan-2-
ylidene)cyclohex-1-ene 

 

Moslene 
1-isopropyl-4-

methylcyclohexa-1,4-diene 

 

 

Butanoic acid 
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methylbicyclo[3.1.0]hexan-1-
ol 
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2]
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(5-isopropylbicyclo[3.1.0]hex-
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Delta - elemene 
(3R,4R)-1-isopropyl-4-methyl-

3-(prop-1-en-2-yl)-4-
vinylcyclohex-1-ene 

 

 

Terpinen-4-ol 
1-isopropyl-4-methylcyclohex-

3-en-1-ol 
 

 

Alpha-cubebene 

4-isopropyl-3,7-dimethyl-
3a,3b,4,5,6,7-hexahydro-1H-

cyclopenta[1,3]cyclopropa[1,2
]benzene 

 

Theta element 
(1S,2S)-1-methyl-2-(prop-1-

en-2-yl)-4-(propan-2-ylidene)-
1-vinylcyclohexane 

 

Alpha humulene 
(1E,4E,8E)-2,6,6,9-

tetramethylcycloundeca-1,4,8-
triene 

Theta morpholine 
1-isopropyl-7-methyl-4-

methylene-1,2,3,4,4a,5,6,8a-
octahydronaphthalene 

 

Theta curcumene 
1-methyl-4-(6-methylhept-5-
en-2-yl)cyclohexa-1,3-diene 

Farnesyl 
pyrophosphate 

(3R,4aS,5R)-4a,5-dimethyl-3-
(prop-1-en-2-yl)-
1,2,3,4,4a,5,6,7-

octahydronaphthalene 

 

Eudesmane 
4a-methyl-1-methylene-7-

(prop-1-en-2-
yl)decahydronaphthalene 

 

 

Sisquiterpenoid 
1-methyl-4-(6-methylhepta-

1,5-dien-2-yl)cyclohex-1-ene
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Levomenol 
(S)-4-methyl-1-((S)-6-

methylhept-5-en-2-
yl)cyclohex-3-en-1-ol 

 

Theta cardinene 
1-isopropyl-7-methyl-4-

methylene-1,2,3,4,4a,5,6,8a-
octahydronaphthalene 

 

Alpha terphenyl 
isobutyrate 

2-(4-methylcyclohex-3-en-1-
yl)propane-2-yl isobutyrate 

 

Cis, Trans Farnesol 
(2E,6E)-3,7,11-

trimethyldodeca-2,6,10-trien-
1-ol  

2-cis, 6-trans- 
Farnesol 

(2Z,6E)-3,7,11-
trimethyldodeca-2,6,10-trien-

1-ol 
 

3z-hexenol (Z)-hex-1-en-1-ol 

 

Ethyl hexoic acid ethyl hexanoate 

 

[3
1]

 

Methyl Perillate 
methyl (2E,4E)-5-

(benzo[d][1,3]dioxol-5-
yl)penta-2,4-dienoate 

 

[3
0]

 

Alpha-Cardinol 
(1R,4S,4aR,8aR)-4-isopropyl-
1,6-dimethyl-1,2,3,4,4a,7,8,8a-

octahydronaphthalen-1-ol 

 

Eucalyptol 
1,3,3-trimethyl-2-

oxabicyclo[2.2.2]octane 

 

Limonene oxide 
(1S,4R)-1-methyl-4-(prop-1-

en-2-yl)-7-
oxabicyclo[4.1.0]heptane 
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Α-cedrene 

(3R,3aS,7S,8aS)-3,6,8,8-
tetramethyl-2,3,4,7,8,8a-

hexahydro-1H-3a,7-
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2-methyl-5-(6-methylhept-5-
en-2-yl)cyclohexa-1,3-diene 
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isopropyl-3,7-dimethyl-
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cyclopenta[1,3]cyclopropa[1,2

]benzen-3-ol 

 

[3
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Dipentene 

1-methyl-4-(prop-1-en-2-
yl)cyclohex-1-ene 

 

 

Cannabinoid 
(1R,9S,E)-4,11,11-trimethyl-8-
methylenebicyclo[7.2.0]undec-

4-ene 

 

 

Alpha ocimene 
(Z)-3,7-dimethylocta-1,3,7-

triene 
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Epicubenol 

(1S,4R,4aR,8aR)-1-isopropyl-
4,7-dimethyl-1,3,4,5,6,8a-

hexahydronaphthalen-4a(2H)-
ol 

 

 

Alpha humulene 
(1E,4E,8E)-2,6,6,9-

tetramethylcycloundeca-1,4,8-
triene 

 

 

Beta myrcene 
7-methyl-3-methyleneocta-1,6-

diene 

 

 

Alpha copaene 
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dimethyltricyclo[4.4.0.02,7]de
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(S)-9-hydroxy-2-(2-
hydroxypropan-2-yl)-2,3-

dihydro-7H-furo[3,2-
g]chromen-7-one 

 

 
Gallic acid 3,4,5-trihydroxybenzoic acid 

 

 

Vanillic acid 
4-hydroxy-3-methoxybenzoic 

acid 

 

Caffeic acid 
(E)-3-(3,4-

dihydroxyphenyl)acrylic acid

 

Gentisic acid 2,5-dihydroxybenzoic acid  
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Syringic acid 
4-hydroxy-3,5-

dimethoxybenzoic acid 

 

Procatechuic acid 3,4-dihydroxybenzoic acid  

Ferulic acid 
(E)-3-(4-hydroxy-3-

methoxyphenyl)acrylic acid 

 

P- coumaric 
Acid 

(E)-3-(4-
hydroxyphenyl)acrylic acid 
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((((2R,3R,4R,5R,6S)-3,4,5-
trihydroxy-6-

methyltetrahydro-2H-pyran-2-
yl)oxy)methyl)tetrahydro-2H-
pyran-2-yl)oxy)-4H-chromen-
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[1
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  Catechin 
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dihydroxyphenyl)chromane-
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4, 7, 8-
trimethoxyfuro-

quinoline 

4,7,8-trimethoxyfuro[2,3-
b]quinoline 
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(2S)-2-amino-3-

phenylpropanoic acid 
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Leucine 
(2S)-2-amino-4-

methylpentanoic acid 

 

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

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

methylpentanoic acid 
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hydroxyphenyl)propanoic acid
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Leucine 
(S)-2-amino-5-
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ntanoic acid 

 

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

methylsulfanylbutanoic acid 
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(2S,3S)-2-amino-3-

methylpentanoic acid [2
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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]. A. marmelos extract 
shows significant inhibition on MCF 7 and MDAMB 231 
breast cancer cell lines [6]. These compounds could 
interfere with the growth and division of cancer cells, 
leading to their destruction (Figure 3) [19]. 
 

Figure 3. Anticancer effect of AM 
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Antidiabetic activity 
Diabetes mellitus is a common metabolic disorder [72, 
86]. A. marmelos 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 A. marmelos 
extracts were 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 (Figure 4) [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]. A. marmelos 
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. A. marmelos 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 A. marmelos [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 
(Figure 5) [66]. 
 

Figure 5. Antiviral of A. marmelos 

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]. 



Sahu and Tiwari 

  
Bull Pioneer Res Med Clin Sci, 2024, 4(2):29-47                                                                                                                                        45  

Acknowledgments: The principal of the MATS School of 
Pharmacy in Raipur, Dr. Amit Nayak, is acknowledged by 
one of the authors for his consistent support and 
inspiration. 

Conflict of interest: None. 

Financial support: None. 

Ethics statement: None. 

References 

1. Scapino L, Zondag HA, Van Bael J, Diriken J, Rindt 
CC. Sorption heat storage for long-term low-
temperature applications: A review on the 
advancements at material and prototype scale. Appl 
Energy. 2017;190:920-48. 

2. Neeraj VB, Johar V. Bael (Aegle marmelos) 
extraordinary species of India: A review. Int J Curr 
Microbiol Appl Sci. 2017;6(3):1870-87. 

3. Ezhilarasi AA, Vijaya JJ, Kaviyarasu K, Kennedy LJ, 
Ramalingam RJ, Al-Lohedan HA. Green synthesis of 
NiO nanoparticles using Aegle marmelos leaf extract 
for the evaluation of in-vitro cytotoxicity, antibacterial 
and photocatalytic properties. J Photochem Photobiol 
B. 2018;180:39-50. 

4. Mahomoodally MF, Mollica A, Stefanucci A, 
Aumeeruddy MZ, Poorneeka R, Zengin G. Volatile 
components, pharmacological profile, and 
computational studies of essential oil from Aegle 
marmelos (Bael) leaves A functional approach. Ind 
Crops Prod. 2018;126:13-21. 

5. Singh K, Lataye DH, Wasewar KL. Removal of 
fluoride from aqueous solution by using bael (Aegle 
marmelos) shell activated carbon: Kinetic, 
equilibrium, and thermodynamic study. J Fluor Chem. 
2017;194:23-32. 

6. Sahu MK, Yadav R, Tiwari SP. Recent advances in 
nanotechnology. Int J Nanomater Nanotechnol 
Nanomed. 2023;9(1):015-23.  

7. Shinde S, Damate S, Morbale S, Patil M, Patil SS. 
Aegle marmelos in hetero-cyclization: Greener, highly 
efficient, one-pot three-component protocol for the 
synthesis of highly functionalized 4 H-
benzochromenes and 4 H-chromenes. RSC Adv. 
2017;7(12):7315-28. 

8. Rakulini R, Kalaichelvi S. A review of anti–diarrheal 
activity of Aegle marmelos. J Complement Altern Med 
Res. 2019;7(2):1-0. 

9. Jillelamudi S, Ankem NB, Jada NL. The abortifacient 
activity of Aegle marmelos and Laurus nobilis leaf 
extracts. Pre-Clin Res. 2023;5(1). 

10. Sahu MK, Singh VK, Rao SP. Development and 
evaluation of antidiabetic potential of polyherbal 
formulation in streptozotocin induced animal model. 
Int J Cell Sci Mol Biol. 2018;5(2):0029-37. 

11. Hemakumar C, Ravindranath BS, Ravishankar GA, 
Ramirez DC, Kiran SV. Marmesin and marmelosin 
interact with the heparan sulfatase‐2 active site: 
Potential mechanism for phytochemicals from bael 

fruit extract as antitumor therapeutics. Oxid Med Cell 
Longev. 2023;2023(1):9982194. 

12. Banu R, Ramakrishna D, Reddy GB, Veerabhadram G, 
Mangatayaru KG. Facile one-pot microwave-assisted 
green synthesis of silver nanoparticles using Bael gum: 
Potential application as a catalyst in the reduction of 
organic dyes. Mater Today Proc. 2021;43:2265-73. 

13. Venthodika A, Chhikara N, Mann S, Garg MK, Sofi 
SA, Panghal A. Bioactive compounds of Aegle 
marmelos L., medicinal values and its food 
applications: A critical review. Phytother Res. 
2021;35(4):1887-907. 

14. Veer B, Singh R. Phytochemical screening and 
antioxidant activities of Aegle marmelos leaves. Anal 
Chem Lett. 2019;9(4):478-85. 

15. Lomate KA, Murthy K, Adak VS, Shete RV. A review 
on phytochemical and pharmacological values of 
Aegle marmelos. J Drug Deliv Ther. 2021;11(2-
S):162-6. 

16. Srivastava R, Parambil JV. Evolution of extraction 
technique for the separation of bioactive compounds 
from Aegle marmelos. Sep Sci Technol. 
2023;58(4):667-81. 

17. Kumar BS, Rao KM, Madhusudhan K, Reddy MK, 
Prasad M. Isolation and evaluation of antifertility 
activity of total alkaloids from leaves of Aegle 
marmelos in male albino rats (rattus norvegicus). Int J 
Appl Biol Pharm Technol. 2011;2(3):178-83. 

18. Pathirana CK, Madhujith T, Eeswara J. Bael (Aegle 
marmelos L. Corrêa), a medicinal tree with immense 
economic potential. Adv Agric. 2020;2020:1-13. 

19. Brahma S, Mochahary B, Kalita M, Goyal AK. 
Pharmacognostic and physicochemical 
characterisation of potential plants for antidiabetic 
herbal formulations. Plant Sci Today. 2022;9(sp2):1-7. 

20. Gupta B, Ahmed K, Bansal J, Bansal M. A quantitative 
and qualitative assessment of Aegle marmelos global 
publications during 2004-18. Int J Pharm Investig. 
2019;9(3):109-16. 

21. Kabanda MM, Nemudzivhadi AI, Bvumbi MV, 
Madala NE. Rationalizing the formation of quasi-
molecular anions due to tautomerization of the 
chloroquine-cinnamate hybrid molecule during 
analysis by electrospray ionization (ESI)–mass 
spectrometry (MS) and through density functional 
theory (DFT) calculations. J Mol Struct. 
2023;1291:136014. 

22. Zhang X, Fang J, Li C, Zhang J, Yang S, Deng B, et al. 
Design, synthesis, and fungicidal activities of indole‐
modified cinnamamide derivatives. Chem 
Biodiversity. 2023;20(1):e202200971. 

23. Michalik AR, Fenwick NW, Telford R, Johnson AW, 
Martin WH, Bowen RD. Proximity effects in the 
electron ionization mass spectra of substituted 
cinnamates. Eur J Mass Spectrom. 2023;29(2):75-87. 

24. Shao H, Yin X, Zhang K, Yang W, Chen Y, Liu Y. N-
[2-(3-indolyl) ethyl]-cinnamate synthesized from 
cinnamomum cassia presl and alkaloid tryptamine as 
green corrosion inhibitor for Q235 steel in acidic 
medium. J Mater Res Technol. 2022;20:916-33. 

25. Sharma N, Radha, Kumar M, Zhang B, Kumari N, 
Singh D, et al. Aegle marmelos (L.) Correa: An 



Sahu and Tiwari 

  
Bull Pioneer Res Med Clin Sci, 2024, 4(2):29-47                                                                                                                                        46  

underutilized fruit with high nutraceutical values: A 
review. Int J Mol Sci. 2022;23(18):10889. 

26. Sahu MK, Dubey N, Pandey R, Shukla SS, Gidwani B. 
Formulation, evaluation, and validation of 
microspheres of cyclophosphamide for topical 
delivery. Pharmacophore. 2023;14(1-2023):1-8. 

27. Sundarasamy A, Thangaraj S, Senniappan TS, 
Muthukaliannan GK. Indian traditional medicine for 
COVID-19. Curr Tradit Med. 2023;9(6):94-118. 

28. Sun Q, Picascia T, Khan AuM, Brenna C, Heuveline 
V, Schmaus A, et al. Application of ethyl cinnamate-
based optical tissue clearing and expansion 
microscopy combined with retrograde perfusion for 
3D lung imaging. Exp Lung Res. 2020;46(10):393-
408. 

29. Wang J, Yuan C, Gao X, Kang Y, Huang M, Wu J, et 
al. Characterization of key aroma compounds in 
Huangjiu from northern China by sensory-directed 
flavor analysis. Food Res Int. 2020;134:109238. 

30. Sarkar T, Salauddin M, Chakraborty R. In-depth 
pharmacological and nutritional properties of bael 
(Aegle marmelos): A critical review. J Agric Food Res. 
2020;2:100081. 

31. Zhang XH, Cui HN, Zheng JJ, Qing XD, Yang KL, 
Zhang YQ, et al. Discrimination of the harvesting 
season of green tea by alcohol/salt-based aqueous two-
phase systems combined with chemometric analysis. 
Food Res Int. 2023;163:112278. 

32. Bhar K, Mondal S, Suresh P. An eye-catching review 
of Aegle marmelos L. (Golden Apple). Pharmacogn J. 
2019;11(2). 

33. Singh A, Singh S, Saroj P, Krishna H, Singh R, Singh 
R. Research status of bael (Aegle marmelos) in India: 
A review. Indian J Agric Sci. 2019;89(10):1563-71. 

34. Chouhan AS, Raisinghani R, Khan A, Solanki M, 
Khan A. Aegle marmelos (L.) Correa (Bael): A review 
on ethnobotanical, phytochemical and 
pharmacological profile. Int J All Res Educ Sci 
Methods. 2021;9(5):3374-84. 

35. Singh VK, Sahu MK. Antidiabetic Medicinal plants 
having insulin mimetic property: A review. Kenkyu J 
Pharm Pract Health Care. 2018;60:56-60. 

36. Prathapachandran N, Devadas V. Sustainable and 
traditional agricultural practices to reinforce income 
dynamics among tribal communities in Rural 
Wayanad, Kerala, India. Agric Rural Stud. 
2023;1(3):0017. 

37. Baskaran M, Sebastinraj J. Molecular docking of 
phytocompounds against dengue NS2B/NS3 protease: 
A study from a virtual perspective. Adv Innov Res. 
2021:219. 

38. Choudhary Y, Saxena A, Kumar Y, Kumar S, Pratap 
V. Phytochemistry, pharmacological and traditional 
uses of Aegle marmelos. Pharm Biosci J. 2017:27-33. 

39. Rasool SPG, Dehghan H. A comprehensive review on 
medicinal plant: Aegle marmelos (LINN) Correa. Eur 
J Pharm Med Res. 2022;9(4):193-203. 

40. Nelson J, Raskin S. The eicosapentaenoic acid: 
Arachidonic acid ratio and its clinical utility in 
cardiovascular disease. Postgrad Med. 
2019;131(4):268-77. 

41. Zhu BH, Tu CC, Shi HP, Yang GP, Pan KH. 
Overexpression of endogenous delta-6 fatty acid 

desaturase gene enhances eicosapentaenoic acid 
accumulation in Phaeodactylum tricornutum. Process 
Biochem. 2017;57:43-9. 

42. Prasad J, Netam AK, Sahu MK, Satapathy T. Current 
concepts in clinical based management of diabetic foot 
infections: A review. Res J Pharmacol 
Pharmacodynamics. 2017;9(3):157-66. 

43. Arunachalam KD, Subhashini S, Annamalai S. Wound 
healing and antigenotoxic activities of Aegle marmelos 
with relation to its antioxidant properties. J Pharm Res. 
2012;5(3):1492-502. 

44. Barhe P, Diwane C, Waghmare P, Patil V, Jadhav P. 
Review on Aegle marmelos. World J Pharm Res. 
2022;11(4):716-29. 

45. Akter S. Assessment of the effect of Aegle marmelos 
on Gastrointestinal Motility in Albino Mice. East West 
University; 2017. 

46. Nigam V. In-depth Studies of the Antioxidant Profile 
of Aegle marmelos and Its Impact on Healthy and Type 
II Diabetes Mellitus Subjects. Maharaja Sayajirao 
University of Baroda (India); 2017. 

47. Sahu B, Sahu M, Sahu M, Yadav M, Sahu R, Sahu C. 
An updated review on Nelumbo Nucifera Gaertn: 
Chemical composition, nutritional value and 
pharmacological activities. Chem Biodiversity. 
2024:e202301493. 

48. Sharma N, Dubey W. Bioactive compounds present in 
Aegle marmelos and their role in medicinal properties: 
A review. Int J Pharma Bio Sci. 2016;7(3):170-6. 

49. Mahendra KS, Mandavi G, Dushika S, Surendra S. 
Recent challenges and opportunities on middle east 
respiratory syndrome corona virus (MERS Cov). 
Vaccines Vacccin. 2023;8(1):000154. 

50. Sahu MK, Saraf S. Convection-enhanced delivery of 
alkaloid-loaded maghemite nanoparticles against 9L - 
Gliomass cell line. Adv Pharmacol Clin Trials. 
2022;7(4):000210. 

51. Sahu MK, Tiwari SP. A systemic review on recent 
outbreaks of dengue and newer US FDA approved 
drug. J Infect Dis Virus Res. 2023;2(2):01-6. 

52. Sonar MP, Rathod VK. Microwave-assisted extraction 
(MAE) is used as a tool for rapid extraction of 
Marmelosin from Aegle marmelos and evaluations of 
total phenolic and flavonoid content, antioxidant and 
anti-inflammatory activity. Chem Data Coll. 
2020;30:100545. 

53. Marmin S, Filippone M. Deep Gaussian processes for 
calibration of computer models (with discussion). 
Bayesian Anal. 2022;17(4):1301-50. 

54. Chew NW, Ngiam JN, Tan BY-Q, Tham S-M, Tan 
CY-S, Jing M, et al. Asian-Pacific perspective on the 
psychological well-being of healthcare workers during 
the evolution of the COVID-19 pandemic. BJPsych 
open. 2020;6(6):e116. 

55. Cassignol A, Markarian T, Cotte J, Marmin J, Nguyen 
C, Cardinale M, et al. Evaluation and comparison of 
different prehospital triage scores of trauma patients on 
in-hospital mortality. Prehosp Emerg Care. 
2019;23(4):543-50. 

56. Ahmed M. Medicinal plants. MJP Publisher; 2019. 
57. Sharma A, Manpoong C, Pandey H, Gupta CK, Baja 

Y, Singh MS, et al. A comprehensive update on 
traditional agricultural knowledge of farmers in India. 



Sahu and Tiwari 

  
Bull Pioneer Res Med Clin Sci, 2024, 4(2):29-47                                                                                                                                        47  

InWild food plants for zero hunger and resilient 
agriculture 2023 Apr 4 (pp. 331-386). Singapore: 
Springer Nature Singapore. 

58. Kumar A, Kumar D, Kumar R, Prasad J, Kumar M, 
Joshi P, et al. Peptic ulcers and their complications. J 
Drug Deliv Ther. 2020;10(3-s):256-61. 

59. Bhardwaj R, Nandal U. Nutritional and therapeutic 
potential of bael (Aegle marmelos Corr.) fruit juice: A 
review. Nutr Food Sci. 2015;45(6):895-919. 

60. Asharaf S, Sundaramari M, Ganesh S. Scientific 
rationality, adoption and perceived effectiveness of 
ethnomedical practices on bite remedies in Idukki, 
Kerala. Plant Arch. 2021;21(1):1144-53. 

61. Drammeh I, Yadav R, Sahu MK. Exploring uterine 
fibroids and its treatment in current scenario. IP Int J 
Compr Adv Pharmacol. 2023;8(3):143-8. 

62. Aggarwal D, Dumka V, Saini S, Sharma M. 
Abamectin induced toxicity and its amelioration by 
Aegle marmelos in rats. Pharm Innov J. 2022;SP-
11(1):1074-81. 

63. Azzena U, Carraro M, Pisano L, Monticelli S, 
Bartolotta R, Pace V. Cyclopentyl methyl ether: An 
elective ecofriendly ethereal solvent in classical and 
modern organic chemistry. ChemSusChem. 
2019;12(1):40-70. 

64. Likhanov V, Lopatin O, Yurlov A, Anfilatova N. 
Investigation of the effective performance of diesel 
engines running on methanol and rapeseed oil methyl 
ether. InJournal of Physics: Conference Series 2021 
Apr 1 (Vol. 1889, No. 4, p. 042067). IOP Publishing. 

65. Soukup ST, Kohn BN, Pfeiffer E, Geisen R, Metzler 
M, Bunzel M, et al. Sulfoglucosides as novel modified 
forms of the mycotoxins alternariol and alternariol 
monomethyl ether. J Agric Food Chem. 
2016;64(46):8892-901. 

66. Jain S, Saraf S, Sahu MK. Recent trends and strategies 
for targeting M â€“Cells via oral vaccine against 
hepatitis B: A review. Int J Cell Sci Mol Biol. 
2019;5(5):86-92. 

67. Prasad J, Verma R, Sahu MK, Jain P, Singh R, Verma 
A. Pharmacological evaluation and characterization of 
gold nanoparticles targeted treatment for rheumatoid 
arthritis. J Chem Health Risks. 2024;14(1):2069-88. 

68. Appendino G, Bianchi F, Bader A, Campagnuolo C, 
Fattorusso E, Taglialatela-Scafati O, et al. Coumarins 
from Opopanax c hironium. New 
Dihydrofuranocoumarins and differential induction of 
apoptosis by imperatorin and heraclenin. J Nat Prod. 
2004;67(4):532-6. 

69. Ramesh B, Pugalendi K. Antihyperglycemic effect of 
umbelliferone in streptozotocin-diabetic rats. J Med 
Food. 2006;9(4):562-6. 

70. Sahu MK, Tiwari SP. Role of Nanomaterials in 
pharmaceutical preparation: A review. Int J Nanomater 
Nanotechnol Nanomed. 2024;10(2):056-067.  

71. Hijazin T, Radwan A, Abouzeid S, Dräger G, Selmar 
D. Uptake and modification of umbelliferone by 
various seedlings. Phytochemistry. 2019;157:194-9. 

72. Kaushik P, Yadav V, Singh G, Jha R. Visiting Bael 
(Aegle marmelos) as a protective agent against 

COVID-19: A review. Indian J Tradit Know. 
2021;19:153-7. 

73. Sahu MK. A review on glaucoma: Causes, symptoms, 
pathogenesis & treatment. J Clin Res Ophthalmol. 
2024;11(1):001-004. doi:10.17352/2455-1414.000102 

74. Prasad J, Singh K, Sahu MK, Thakur D, Kulsum U, 
Baghel L, et al. Therapeutic potential of hydrogel 
based sodium alginate and chitosan as a 
multifunctional drug delivery system for atopic 
dermatitis. J Chem Health Risks. 2024;14(1):3198-
215. 

75. Zhuang Q, Chen S, Jua Z, Yao Y. Joint transcriptomic 
and metabolomic analysis reveals the mechanism of 
low-temperature tolerance in Hosta ventricosa. PLoS 
One. 2021;16(11):e0259455. 

76. Diekmann J, Gontcharov J, Fröbel S, Torres 
Ziegenbein C, Zinth W, Gilch P. The photoaddition of 
psoralen to DNA proceeds via the triplet state. J Am 
Chem Soc. 2019;141(34):13643-53. 

77. Sahu MK, Nayak AK, Hailemeskel B, Eyupoglu OE. 
Exploring recent updates on molecular docking: 
Types, method, application, limitation & future 
prospects. Int J Pharm Res Allied Sci. 2024;13(2):24-
40. 

78. Ren H, Yu Y, Xu Y, Zhang X, Tian X, Gao T. GlPS1 
overexpression accumulates coumarin secondary 
metabolites in transgenic Arabidopsis. Plant Cell 
Tissue Organ Cult. 2023;152(3):539-53. 

79. Li G, Cheng Y, Zhang T, Li Y, Han L, Liang G. 
Characterization of oxygenated heterocyclic 
compounds and in vitro antioxidant activity of pomelo 
essential oil. Drug Des Devel Ther. 2021;15:937-47. 

80. Bian G, Deng Z, Liu T. Strategies for terpenoid 
overproduction and new terpenoid discovery. Curr 
Opin Biotechnol. 2017;48:234-41. 

81. Sahu MK, Tiwari SP. Epidemiology, pathogenesis and 
treatment of diabetes: A comprehensive review. World 
J Diabetes Res Pract. 2024;1(1):01-9. 

82. Gupta R. Active phytoconstituents for diabetes 
management: A review. J Complementary Integr Med. 
2018;15(3):20170123. 

83. Mahendra Kumar S. Development and preclinical 
evaluation of anti-analgesic, anti-pyretic, anti-
inflammatory and antioxidant potential of polyherbal 
formulation on experimental animal model. Int J Cell 
Sci Mol Biol. 2023;7(3):555716. 

84. Naddeo M, Buonerba A, Luciano E, Grassi A, Proto A, 
Capacchione C. Stereoselective polymerization of 
biosourced terpenes β-myrcene and β-ocimene and 
their copolymerization with styrene promoted by 
titanium catalysts. Polymer. 2017;131:151-9. 

85. Liu X, Cai J, Chen H, Zhong Q, Hou Y, Chen W, et al. 
Antibacterial activity and mechanism of linalool 
against Pseudomonas aeruginosa. Microb Pathog. 
2020;141:103980. 

86. Mali SS, Dhumal RL, Havaldar VD, Shinde SS, 
Jadhav NY, Gaikwad BS. A systematic review on 
Aegle marmelos (Bael). Res J Pharmacogn 
Phytochem. 2020;12(1):31-6. 

 


