Int J Adv Life Sci Res. Volume 3(4) 51 - 56
https://doi.org/10.31632/ijalsr.20.v03i04.006

International Journal of Advancement in Life Sciences Research

Online ISSN: 2581-4877

journal homepage http://ijalsr.org

Original Article

Neuro-Steroid Compound Found by GC-MS Analysis of The
Methanolic Extract of The Leaves of Aegle marmelos (L) Corr.

Santi Ranjan Dey', Subhasree Dutta® and Mitu De*
Iassistant Professor, Department of Zoology, Rammohan College, Kolkata, West Bengal, India
ZWBDST-JRF, Department of Zoology, Rammohan College, Kolkata, West Bengal, India

®Associate Professor, Department of Botany, Gurudas College, Kolkata, West Bengal, India

Correspondence E-mail : mitude@rediffmail.com

Abstract

Aegle marmelos (L) Corr. has been widely used in indigenous systems of Indian medicine due to its
various medicinal properties. All parts of this plant like fruit, leaves, bark, stem, roots are used as
medicine from time immemorial in India. Recent research by several workers have shown that this
plant possesses various significant activities such as antifungal, antioxidant, antibacterial,
antiprotozoal, antispermatogenic, anti-inflammatory, anthelmintic, antidiabetic, laxative, febrifuge, and
expectorant, chemopreventive, antipyretic, ulcer healing, antigenotoxic and diuretic. Despite the
presence of these chemical compounds this plant remains as one of the underutilized fruits of West
Bengal. The objective of this study was to determine if there was any novel bio-active compound in
Bael with Gas Chromatography-Mass Spectrometry analysis method. As a result of our investigation
using GC-MS analysis of the methanolic extract of the leaves of Aegle marmelos (L) Corr. the
presence of a unique compound, a neuro-steroid, 3-hydroxy-pregnan-20-1 has been reported. It is a
progesterone derivative. More research is needed to test the efficacy of this chemical compound, 3-
hydroxy-pregnan-20-1 in vivo.
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Introduction

Aegle marmelos (L) Corr. is a tree species 2013). It is also known as ‘Shivaduma’ and is
native to the Indian subcontinent and treated as a sacred tree by Hindus who
Southeast Asia. It is also known as Bengal associate it with Lord Shiva. The leaves are
quince or stone apple. It is a perennial crop in traditionally considered to be sacred and are
India, Sri Lanka, Pakistan, Bangladesh, used in rituals. Bael has trifoliate compound
Myanmar, Thailand, Vietnam, the Philippines, leaves. Each lobe is said to signify three
Cambodia, Malaysia, Java, and other functions of Lord Shiva, i.e. creation,
southeastern Asian countries (Roy and Sing. preservation and destruction. They are also
1979). It is known as ‘Bael’ in Hindi, ‘Bel’ in believed to represent three eyes of Lord
Bengali, Oriya and Assamese; Vilvam in Shiva. It is widely found in Indian Shiva
Tamil, bilavamu in Telugu and ‘Bilwa’ or temples.

‘Sriphal’ in Sanskrit. Bael is considered as a

Aegle marmelos (L) Corr. is one of the
sacred plant in India (Ariharan and Prasad. d (L)

important medicinal plants used to cure most
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of the common ailments of humans (Kumari et
al, 2020). All the parts of this plant like fruit,
leaves, bark, stem, roots are used in the
treatment of different diseases (Baliga et al.,
2011, Nirupama et al, 2012). Plants which are
rich sources of ecologically developed
secondary metabolites are often used as
potent remedies for different ailments (Ganesh
et al, 2011). This plant, Aegle marmelos (L.)
Corr. is indigenous to India and has ethno-
medical importance among the indigenous
people of India (Dutta et al., 2014).

Botanical description

Aegle marmelos (L.) Corr. belongs to the
family Rutaceae. Bael is a perennial tree, wild
in the sub Himalaya tract, Central, and South
India. Botanically, A. marmelos is a deciduous
tree stretching up to 10 m in height that flower
during the months of May-June. It is also
commonly grown as a horticultural plant in
India, and its fruits are processed as juice or
candies, as well as eaten fresh

Scientific classification

Kingdom- Plantae
Division- Magnoliophyta
Class- Magnoliopsida
Order- Sapindales
Family- Rutaceae
Subfamily- Aurantioideae
Genus- Aegle
Species- Aegle marmelos
Use of Aegle marmelos (L) Corr. in indigenous

systems of Indian medicine

Aegle marmelos (L) Corr. has been widely
used in indigenous systems of Indian medicine
due to its various medicinal properties (Sahare
et al 2008; Dhankhar and Ruhil, 2011). This
plant has tremendous uses listed in Ayurvedic
and Unani and Siddha Systems of medicine.
Almost every part of this plant bears one or
more of the medicinal properties utilized
through preparation of different formulation
either alone or in combination with other
herbal plants (Malviya et al., 2012).

Phyto-constituents of Aegle marmelos (L)
Corr.

In recent years there has been considerable
progress in the study the biological activities
and medicinal applications of Bael plant.
Extensive studies show that this plant
possesses various significant activities such
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as antifungal, antioxidant, antibacterial,
antiprotozoal, antispermatogenic, anti-
inflammatory, anthelmintic, antidiabetic,
laxative, febrifuge, and expectorant,

chemopreventive, antipyretic, ulcer healing,
antigenotoxic, and diuretic (Kamalakkannan
and Prince, 2003. Mukherjee et al., 2007; Raja
et al., 2008, Lamia et al, 2018).

Aegle marmelos (L) Corr. has been reported
to contain several phytoconstituents mainly
marmenol, marmin, marmelosin, marmelide,
psoralen, alloimperatorin, rutaretin, scopoletin,
aegelin, marmelin, fagarine, anhydromarmelin,

limonene, a-phellandrene, betulinic acid,
marmesin, imperatorin, marmelosin,
luvangentin and auroptene (Bansal and

Bansal, 2011).

There are many active compounds which are
chemically very active (Nirupama et al., 2012).
A large number of biologically active
compounds are found in the plant such as
various organic acids including oxalic, tartaric,
malic and ascorbic acid, various phenolics in
the fruit as chlorogenic acid, ellagic acid,
ferulic acid, gallic acid, protocatechuic acid
and quercetin. In addition to these compounds
like 1-Butanol, 3-methyl-, acetate, 1-
Dodecanol, 1- Heptadecanol(1-Eicosanol), 1-
Tetradecanol, acrylate; 1,3,4,5- Tetrahydroxy
cyclohexane carboxylic acid (Quinic acid); 1,3-
Cyclohexadiene,2-methyl-5-(1-methylethyl)-(1-
Phellandrene); a-Cubebene; a-Tocopherol;
allo imperatorin, Verbenone, vitamin E have
been found in Aegle marmelos (L.) Corr.
(Lamia et al, 2018).

Gas chromatography mass spectrometry (GC-
MS)

In the last few years, gas chromatography
mass spectrometry (GC-MS) has become
firmly established as a key technological
platform for secondary metabolite profiling in
both plant and non-plant species (Fernie et al.,
2004, Robertson, 2005; Kell et al., 2005). GC-
MS is one of the best techniques to identify the
constituents of volatile matter, long chain,
branched chain hydrocarbons, alcohols acids,
esters, etc. The identification of phytochemical
compounds was based on the peak area,
retention time and molecular formula.
Phytochemical screening leaf extracts of A.
marmelos has revealed the presence
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flavonoids, alkaloids, terpenoids, phenol and
tanins saponins, steroids and coumarin (Sahu
et al, 2019).

Objectives

Though Bael is a good source of bioactive
components it is underutilized. So it is
necessary to explore the bioactive
components of bael which may be used in
future for therapeutic purpose. This study tries
to increase the medicinal value of bael by
providing evidence-based in the form of
information on the active compounds of the
plant. The objective of this study was to
determine if there was any new bio-active
compound in Bael with Gas Chromatography-
Mass Spectrometry analysis method.

Materials and Method
Collection of samples

The leaves were collected from, Rammohan
College, Kolkata, West Bengal campus. The
collected leaves were cleaned and dried under
shade. The powdered leaves were stored in
the refrigerator for further use. Methanolic
extract were prepared from the powdered leaf.

GC-MS

The experiment was carried out in the Central
Instrumentation  Facility, Bose Institute,
Kolkata, India. For GC-MS Thermofisher GC
was used. The column (HP5) was fused silica
50 m x 0.25 mm I.D. Analysis conditions were
20 minutes at 100°C, 3 minutes at 235°C for
column temperature, 240°C for injector
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temperature, helium was the carrier gas and
split ratio was 5:4. The sample (1 pl) was
evaporated in a split less injector at 300°C.
Run time was 22 minutes. The components
were identified by GC coupled with MS.

Identification of components

Interpretation of the mass spectrum, GC-MS
was conducted using the database of National
Institute Standard and Technology (NIST)
having more than 62,000 patterns. The
spectrum of the unknown components was
compared with the spectrum of the known
components stored in the NIST library. The
name, molecular weight and structure of the

components of the test materials were
ascertained.

Result

The identification of phytochemical

compounds was based on the peak area,
retention time and molecular formula (Fig.1,
Table 1 and Table 2)

The compound was identified 3-hydroxy-
pregnan-20-1. This compound is reported for
the first time from Aegle marmelos (L) Corr.
Pregnanolone has sedative, anxiolytic,
anesthetic, and anticonvulsant effects. (Reddy,
2003) During pregnancy, pregnanolone and
allopregnanolone are involved in sedation and
anesthesia of the fetus. ((Lagercrantz and
Changeux. 2009). The compound is
potentially used against anxiety disorder,
seizure and depression disorder.

Table 1: The compound identified 3-hydroxy-pregnan-20-1. Following details were observed from

https://pubchem.ncbi.nim.nih.gov/compound:

Molecular
Formula

Structure

Molecular
Weight

Synonyms

C21H340,

318.5 g/mol | Allopregnanolone
CAS 516-55-2

MLS001335972

1-(3-hydroxy-10,13-dimethyl-
2,3,4,5,6,7,8,9,11,12,14,15,16,17-
tetradecahydro-1H-
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3.beta.-Hydroxy-5.alpha.-pregnan-20-one

cyclopenta[a]phenanthren-17-yl) ethanone
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Figure 1. GC MS spectra and NIST result for identification of compound.

Table 2 : Physical and Chemical properties of
the  compound, 3-hydroxy-pregnan-20-1.
(Source:

https://pubchem.ncbi.nim.nih.gov/compound)

Discussion

Aegle marmelos (L) Corr. or Bael is reported
to contain several phytochemicals, coumarins,
alkaloids, sterols and essential oils showing
antidiabetic, antiinflammatory,
analgesic, antipyretic, hypoglycaemic, wound
healing, insecticidal properties (Lambole et al,
2010). A. marmelos leaf, seed and fruit is
known to affect male fertility in reversible
manner. A. marmelos bark extract is a rich
source of marmin and fagarine known for
reducing male fertility. Antifertility properties
have been reported by several workers viz.
(Chauhan and Agarwal. 2008; Agrawal et al.,
2012, De et al., 2015). There are many reports
available on the medicinal and industrial
values of Aegle marmelos (L) Corr. or Bael in
India (Kamalakkannan and Prince, 2003.
Mukherjee et al., 2007; Raja et al., 2008, Sahu

As a result of our investigation using GC-MS

Property Name Property antimicrobial,
Molecular Weight 318.5

XLogP3-AA 4.9

Hydrogen Bond Donor Count 1

Hydrogen Bond  Acceptor | 2

Rotatable Bond Count 1

Exact Mass 318.25588

Monoisotopic Mass 318.25588

Topological ~Polar  Surface | 37.3 A2

Heavy Atom Count 23

Formal Charge 0

Complexity 500

Isotope Atom Count 0

Defined Atom Stereocenter | O etal, 2019).
Count Conclusion
Undefined Atom Stereocenter | 8

Count
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analysis of the methanolic extract of the leaves
of Aegle marmelos (L) Corr. the presence of a
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unique compound, a novel neuro-steroid, 3-
hydroxy-pregnan-20-1 has been reported. It is
a progesterone derivative. Neuro-active
steroids have been claimed to have specific
physiological roles in normal or pathological
brain function (Mellor et al.,, 2005). This
compound, 3-hydroxy-pregnan-20-1 from A.
marmelos (L.) Corr. may be useful in the future
medicine development. More research is
needed to test the efficacy of this chemical
compound, 3-hydroxy-pregnan-20-1 in vivo.
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