Pillai and Nair, IJPSR, 2021; Vol. 12(9): 5018-5021.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

IJPSR (2021), Volume 12, Issue 9

(Research Article)

Received on 02 October 2020; received in revised form, 07 February 2021; accepted, 24 May 2021; published 01 September 2021

GC-MS ANALYSIS OF METHANOL EXTRACT OF CLEOME BURMANNI W. & A.
(CLEOMACEAE)
Lakshmi S. Pillai * 1 and Bindu R. Nair 2
Department of Botany 1, NSS College, Pandalam, Pathanamthitta – 689501, Kerala, India.
Department of Botany 2, University of Kerala, Kariavattom, Thiruvananthapuram – 695034, Kerala, India.
Keywords:
Cleome burmanni, GC-MS,
NIST, Phytochemicals
Correspondence to Author:
Dr. Pillai Lakshmi Sreekumar
Assistant Professor,
Department of Botany
NSS College, Pandalam,
Pathanamthitta – 689501,
Kerala, India.
E-mail: abrus09@gmail.com

ABSTRACT: Plants are rich sources of chemical compounds of high
therapeutic value and screening plants for such bioactive compounds is the
order of the day. First and foremost, it appears sensible to probe into the
chemical reserves of abundantly available but rarely studied plants. The
present study was carried out to determine the presence of phytochemicals in
a common roadside weed, Cleome burmanni using Gas ChromatographyMass Spectrometry (GC-MS) analysis. The mass spectrum of the crude
methanol extract was compared with the available library sources (NIST08
LIB, WILEY8 LIB). GC-MS analysis of the methanol extract of C.
burmanni revealed the presence of 24 compounds. The compounds along
with their retention time, molecular weight, molecular formula and peak area
have been recorded. Cholest-4-en-3-one (19.05%) was the major compound
detected followed by Urs-12-en-28-al (17.98%), Lup-20(29)-en-3-one
(14.87%), 1-(1-Butynyl) cyclopentanol (13.47%) and 4, 22-stigmastadiene3-one (10.77%). Remaining 19 compounds were detected in low quantities.
Almost all the constituents were reported to possess specific biological
functions.

INTRODUCTION: Almost all the traditional
systems of medicine in India such as Unani,
Ayurveda, Homeopathy and Siddha prescribe
plant-based drugs, and therefore, the search for new
herbal drugs and their sources became the need of
the hour 1. Determination of chemical constituents
in plants which in turn are responsible for the
medicinal activity of the plants, also became
necessary. Phytochemical screening is very
important in identifying new sources of
therapeutically
and
industrially
important
compounds.
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A large number of effective analytical tools have
been developed for characterizing the constituents
of medicinal plants during the last decade. To
evaluate the plant constituents for biological
activity, the plant material must first be subjected
to a suitable extraction process.
A broad spectrum of extraction procedures are
currently being used, but liquid extraction with a
suitable range of solvents still represents a simple,
convenient and effective technique that is widely
used. The plant extracts are initially analyzed
qualitatively by TLC and crude extracts screened to
obtain an evaluation of possible biological
activities. Various chromatographic methods
provide impressive separation and isolation of
active components from complex mixtures such as
TLC, HPLC and GC; due to their excellent
specificity, sensitivity and speed 2. Furthermore,
the coupling of these chromatographic techniques
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with spectroscopic methods, such as MS, NMR can
be used to enhance the sensitivity of detection and
provide structural information of the separated
bioactive compounds 3. Gas Chromatography-Mass
Spectroscopy (GC-MS) is normally used for direct
analysis of components in medicinal plants. GCMS has proved to be a valuable method for the
analysis of non-polar components and volatile
essential oil, fatty acids, lipids in plants and is
being used most widely in recent years. This
method is a quick and direct analytical approach for
the identification of phytoconstituents with the
added advantage that only a few grams of plant
material are required.

material was subjected to Soxhlet extraction using
300 ml methanol. The extract was concentrated
under reduced pressure and preserved in the
refrigerator until further use. Two microlitres of the
extract were employed in GC-MS analysis.

The genus Cleome (Cleomaceae) is represented by
12 species in India 4 and seven species in South
India 5. Many species of Cleome such as C.
viscosa, C. gynandra, C. chelidonii are found
growing as roadside weeds which are reportedly
used in traditional systems of medicines 6, 7.
Cleome burmanni is an erect herb with small purple
flowers and siliquaceous fruits.

The carrier gas was Helium (99.99%) used at a
constant flow rate of 1.51 ml/min. Injector and
mass transfer line temperature were set at 200 °C
and 240 °C, respectively. The oven temperature
was set from 70 to 220° C at 10 °C/min, held
isothermal for three minutes and finally raised to
300 °C at 10 °C/min.

Reports on the phytochemical analysis and
medicinal value of the plant is scarce or almost
absent. However, a preliminary phytochemical
screening has shown that many phytochemicals are
present in the various extracts (methanol,
chloroform and aqueous) of the plant.
Phytochemicals such as alkaloids, tannins,
saponins, steroids, terpenoids and volatile oils were
present in the methanol extract of C. burmanni and
exhibited bioactivity 8, 9. The aim of the present
study therefore, is to conduct the GC-MS analysis
of the methanol extract of C. burmanni.
MATERIALS AND METHODS:
Plant Material: The plant sample, C. burmanni
was
collected
from
Kariavattom,
Thiruvananthapuram and authenticated by the
Curator, Department of Botany, University of
Kerala, Thiruvananthapuram. Voucher specimens
are deposited in the herbarium of the Department
(KUBH 5807).
Preparation of Methanol Extract: Fresh plants of
C. burmanni were collected, washed and air-dried
at room temperature. The dried material was
homogenized to obtain a coarse powder and stored
in air-tight bottles. About 20 gm of the powdered

GC-MS Analysis: The analysis of the methanol
extract was performed using GC-MS (Model: GCMS-QP 2010, Shimadzu, Tokyo, Japan) equipped
with a VF 5 ms fused silica capillary column of 30
m length, 0.25 mm diameter and 0.25 μm film
thickness. For GC-MS detection, an electron
ionization system with an ionization energy of 70
eV was used.

Two microlitres of the sample was injected in a
split mode with a scan range of 40 – 1000 m/z. The
total running time of GC-MS was 30 min. The
relative percentage of the extract was expressed as
a percentage with peak area normalization.
Identification of Components: The identity of the
components in the extract was assigned by the
comparison of their retention indices and mass
spectra fragmentation patterns with the NIST08
LIB 10, WILEY8 LIB 11 library sources having
more than 65000 patterns for matching the
identified components from the plant material.
The relative percentage amount of each component
was calculated by comparing its average peak area
to the total area.
RESULTS AND DISCUSSION: The phytochemicals present in the methanol extract of
Cleome burmanni were identified by GC-MS
analysis, GC-MS running time being 30 min. The
GC-MS chromatogram of methanol extract of C.
burmanni is presented in Fig. 1.
The active compounds in the methanol extract of
the plant, their retention time (RT), molecular
formula, weight and concentration is provided
below Table 1.
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FIG. 1: GC-MS CHROMATOGRAM OF CLEOME BURMANNI W. & A.
TABLE 1: PHYTOCOMPOUNDS IN THE METHANOL EXTRACT OF C. BURMANNI
Peak
Retention
Name of the
Molecular
no.
time
compound
formula
1
10.33
Benzene,2-methoxy-1,3,4-trimethyl
C10H14O
2
12.64
Benzene,1-(1,5-dimethyl-4-hexenyl)-4-methyl
C15H22
3
13.60
2,3,5,6-tetrafluoro-anisole
C7H4F4O
4
14.18
Asarone
C12H16O3
5
14.31
Apiol
C12H14O4
6
15.65
1,3-dimethyl-4-cyclohexylbenzene
C14H20
7
15.75
Phenol,2,4,6-trimethyl
C9H12O
8
16.67
Bicyclo(3.1.1)heptane,2,6,6-trimethyl
C10H18
9
21.95
Bicyclo(5.2.0)nonane,4,8,8-trimethyl-2C13H22
methylene10
22.13
Octadecanal
C18H36O
11
22.94
1,19-Eicosadiene
C20H38
12
26.12
2-ethylacridine
C15H13N
13
29.13
Lup-20(29)-en-3-one
C30H48O
14
29.33
β-Amyrin
C30H50O
15
29.53
5-methyl-2-phenylindolizine
C15H13N
16
29.64
Cholest-4-en-3-one
C27H44O
17
29.78
2-ethylacridine
C15H13N
18
29.93
4,22-Stigmastadiene-3-one
C29H46O
19
30.78
Cholest-4-en-3-one
C27H44O
20
31.06
Lup-20(29)-en-3-one
C30H48O
21
31.22
Benzofuran-2-one,2,3-dihydro-3,3-dimethyl-4C10H9NO4
nitro
22
32.28
1-(1-Butynyl)cyclopentanol
C9H14O
23
32.39
Urs-12-en-28-al
C35H50O3
24
33.09
Humulane-1,6-diene-3-ol
C15H26O

The gas chromatogram shows the relative
concentrations of various compounds getting eluted
as a function of retention time. The heights of the
peaks indicate the relative concentrations of the
components present in the plant. The mass
spectrometer analyses the compounds eluted at
different times to identify the nature and structure
of the compounds. The large compound fragments
into small compounds giving rise to various peaks

Molecular
weight
150.21
202.33
180
208.25
222.23
188.30
136.19
138.24
178.17

Peak area
(%)
0.61
0.25
0.65
0.21
0.46
0.21
1.57
0.21
0.25

268.48
278.51
207.27
424.70
426.72
202.27
384
207.27
410.67
384
424.70
207.18

0.62
0.50
0.28
14.87
3.77
1.03
6.46
1.61
10.77
19.05
3.27
1.58

138.21
482.73
222.36

13.47
17.98
0.58

at different m/z ratios. These mass spectra are
fingerprint of that compound which can be
identified from the data library. GC-MS analysis of
the methanol extract of C. burmanni revealed the
presence of 24 compounds Fig. 1. The compounds
along with their retention time, molecular weight,
molecular formula and peak area have been
recorded. Cholest-4-en-3-one (19.05%) was the
major compound detected followed by Urs-12-en-
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28-al (17.98%), Lup-20(29) -en-3-one (14.87%), 1(1-Butynyl) cyclopentanol (13.47%) and 4, 22stigmastadiene-3-one (10.77%). The remaining 19
compounds were detected in low quantities Table
1. The compounds identified to be present in major
amounts in the methanol extract of Cleome
burmanni are known to possess many biological
properties. Lup-20(29)-en-3-one has a complex
pharmacology in humans, displaying antiinflammatory,
anti-microbial,
anti-protozoal,
antitumor, anti-leishmanial and chemopreventive
properties 12.
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The compound, Cholest-4-en-3-one is a novel drug
for Amyotrophic lateral sclerosis 13. Urs-12-en-28al is an ursolic acid derivative, used in cosmetics
and is capable of inhibiting various cancer cell
types by inhibiting the STAT 3 activation pathway.
It decreases the proliferation of cells and induces
apoptosis. Stigmasta-4, 22-dien-3-one is a steroidal
ketone exhibiting antimicrobial property and plays
a defensive role against dry wood termites 14.
Insects use octadecanal as cuticular waterproofing
agents and as contact pheromones. Beta amyrin is a
triterpene
and
possesses
sedative,
antiinflammatory, cytotoxic and antioxidant activities.
Beta amyrin isolated from Ardisia elliptica has
been found to be six times more potent than aspirin
in inhibiting collagen-induced platelet aggregation
15
. The study thus reveals that the weed, C.
burmanni is a rich reservoir of medicinally useful
phytoconstituents which can be utilized
beneficially by isolating these compounds using
appropriate analytical techniques.
CONCLUSION: The present study is the first
report on the GC-MS analysis of the methanol
extract in Cleome burmanni. Twenty-four chemical
constituents were identified from the methanol
extract of the plant. The presence of medicinally
useful phytocomponents in the extract implies the
phytopharmaceutical importance of the plant.
Further studies are needed to isolate the active
principles and ascertain the pharmacological
activity of these compounds.
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