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ABSTRACT

Cyperus scariosus R.Br. belongs to family Cyperaceae, distributed in
and around rivers, waterfalls and other damp areas throughout
India. The extracts of Cyperus scariosus have been frequently used as
anti-hyperglycemic, hepato-protective, anti-nociceptive, anti-fungal,
plant growth regulator, insecticidal and ovicidal agent, among other
medicinal purposes. In the present investigation, the ethanolic
extract of aerial parts including leaves, flowers and aerial stem of C.
scariosus was analyzed by gas chromatography-mass spectrometry
(GC-MS) to identify the important phytochemical constituents. The
GC-MS analysis revealed the presence of 17 phytochemical
compounds. The major compounds were identified as 2, 2,6-
Trimethyl-4H-1,3-dioxin-4-one (65.73%), Trichloroacetic acid, 4-
methylpentyl ester (7.98 %), 3-Methoxy-3-methyl-1-pentene
(4.67%), 2-Propenoic acid, 2-(acetylamino)- (3.96%) , 1-Pentanol, 2-
methyl- (3.35%) and 4-Dodecanol (3.08%).

Key Words:
phytochemical compounds.
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INTRODUCTION

Cyperus scariosus R.Br. a perennial, fragile, slender sedge often
known as "nagarmotha" or "nutgrass,” a member of the family
Cyperaceae. It is widespread throughout India and found in wet or
marshy environment like near rivers and waterfalls (Nadkarni,
2009; Sharma et al. 2017). It is widely dispersed throughout the
world's forests and swamps in both tropical and temperate climates
(Kasana et al. 2013). C. scariosus grows fast, covering the soil with a
tangle of roots and rhizomes with an angular, soft stem (40-90 cm)
and growing to a height of roughly 45-75 cm (Srivastava et al
2014). It contains chemical constituents such as steroids, alkaloids,
terpenoids, saponins, gums, lactones, coumarin, essential oils, and
esters, among others, making it very desirable for its potential use in
a variety of industries (Utreja et al. 2015).
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It is widely used in conventional medicine, including
Ayurveda (Jani and Murthy, 2012; Srivastava et al
2014). The plant has been proved for various
pharmacological activities, including antimicrobial
(Lahariya and Rao, 1979) antinociceptive,
hypoglycemic (Alam et al 2011), hepatoprotective
(Gilani and Janbaz, 1995), antidepressant (Ramesh et
al. 2012), hypolipidemic (Chawda et al. 2014),
hypotensive and spasmolytic activities (Gilani et al
1994). The rhizomes, which are brown in colour have
a folkloric reputation as cordial, tonic, diuretic,
diaphoretic, vermifuge, and desiccant (Kirtikar and
Basu, 1918; Watt, 1972; Said, 1982). It is widely valued
in India for its roots and utilised for many different
things, including aromatherapy, perfume, and other
things (Arshiya et al. 2013).

Gas chromatography-mass spectrometry (GC-MS) has
been widely used in recent years to identify a variety
of bioactive therapeutic chemicals found in medicinal
plants (Fan et al. 2018; Satapute et al. 2019). It is one
of the best, fast and accurate technique to detect a
number of compounds, including alcohols, alkaloids,
steroids, nitro compounds, long chain hydrocarbons,
organic acids, esters and amino acids (Razack et al
2015) and requires a small volume of plant extracts
(Konappa et al 2020). Hence, in the present
investigation, the GC-MS technique was adopted for
detection and

identification of phytochemical

compounds present in the aerial parts of C. scariosus.
MATERIALS AND METHODS

Collection of plant material:

Cyperus scariosus plants aerial parts were collected
from the field nearby damp water in Degloor and
Dharmabad of Nanded Dist, Maharashtra State.

Preparation of extract:

The aerial parts of C. scariosus were washed, shade
dried at room temperature. After complete drying,
aerial parts were ground to a fine powder using a
blender. The powder was extracted with ethanol using
a Soxhlet apparatus. After extraction, the ethanol was
evaporated and the extract was stored in a refrigerator
at 4 °C until used.

Gas Chromatography-Mass Spectrometry (GCMS)
analysis:

GC-MS analysis of ethanolic extract of aerial parts of C.
scariosus was carried out at SAIF Lab, IIT Bombay,

with EI- MS spectrum scanned at 70 eV. The relative
percentage amount of each constituent was calculated
by comparing its average peak area with the total area.

Instrument details

The Agilent 7890 instrument was used for GC, the
detector used was Flame lonization Detector (FID),
and the total run time of GC was 1hr.

The Joel Accu Time of Flight Analyzer (TOF) GCV
instrument for MS was used, Specification: Mass range
0of 10-2000 amu and resolution of 6000.

The GC-MS analysis was carried out by split less
injection (80-1M-6-200-2M-8-275-5M-5-280-
ETHANOL -HP5). The phytochemicals were identified
by comparing their MS spectra patterns to the
standard mass spectra available at the National
Institute of Standards and Technology (NIST) Mass
Spectra Database.

RESULT AND DISCUSSION

The results of seventeen total compounds identified in
the ethanolic extract of aerial parts of Cyperus
scariosus are shown in Table 1. The phytocompounds
identified were 3-Buten-2-ol (0.38%); 3-[3-Acetyl-
4,10a10b-trimethyl-7-(4-methylpentyl)-5,8-dioxo-
tetradeca hydro-9-oxapentaleno[2,1-a] naphthalen-
(0.48%); 2-Propenoic acid, 2-(acetylamino)-(3.96%);
1-Pentanol, 2-methyl- (3.35%); 4-Dodecanol (3.08%);
Oxalic acid, 3,5-difluorophenyl propyl ester (0.28%);
6,10,14-Trimethyl-pentadecan-2-ol,  O-trimethylsilyl
(0.70%); Oxalic acid, monoamide, N-(4-chlorophenyl)-,
heptyl ester (2.70%); 5-(4-Methoxymethylphenyl)-
10,15,20-triphenyl-21H,23H-porphine zinc (0.13%);
Pentane, 2,2-dimethyl- (0.65%); Butane, 1,1'-oxybis[3-
methyl- (0.17%); Trichloroacetic acid, 4-methylpentyl
ester (7.98%); 2,2,6-Trimethyl-4H-1,3-dioxin-4-one
(65.73%); Octane, 2,7-dimethyl- (1.81%); 3-Methoxy-
3-methyl-1-pentene  (4.67%); Propanal, butyl
hydrazone (2.46%) and 3,5-Heptanedione, 2,4,6-
trimethyl (1.39%). Among the identified compounds,
2, 2,6-Trimethyl-4H-1,3-dioxin-4-one (65.73%) was
the most abundant compound, whereas 5-(4-
Methoxymethylphenyl)-10,15,20-triphenyl-21H,23H-
porphine zinc (0.13%) was the least compound found
in the extract. The chromatogram of the GC-MS
spectral analysis of aerial parts of C. scariosus
reflecting the peaks of the distinct compounds and
their retention times are shown in Fig. 1.
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Fig. 1: GC-MS spectrum of the ethanolic extract of aerial parts of Cyperus scariosus.

Table 1: GC-MS analysis identified compounds of aerial parts of Cyperus scariosus.

Sr Compound name Molecular Molecular RT Peak
No. formula weight (min) area (%)
1 3-Buten-2-ol C4HsO 72 7.46 0.38
2 3-[3-Acetyl-4,10a,10b-trimethyl-7-(4-
methylpentyl)-5,8-dioxotetradecahydro-9- C30H4606 502 7.72 0.48
oxapentaleno[2,1-a]naphthalen-
3 2-Propenoic acid, 2-(acetylamino)- CsH7NO3 129 16.98 3.96
4 1-Pentanol, 2-methyl- CeH140 102 22.93 3.35
5 4-Dodecanol C12H260 186 27.04 3.08
6 Oxalic acid, 3,5-difluorophenyl propyl ester C11H10F204 244 32.12 0.28
7 6,10,14-Trimethyl-pentadecan-2-0l,0- C21H460Si 342 32.45 0.70
trimethylsilyl
8 Oxalic acid, monoamide, N-(4-chlorophenyl)-, C15H20CINO3 297 32.70 2.70
heptyl ester
9 5-(4-Methoxymethylphenyl)-10,15,20-triphenyl-  C46H32N40Zn 720 35.31 0.13
21H,23H-porphine zinc
10  Pentane, 2,2-dimethyl- C7Hie 100 35.55 0.65
11  Butane, 1,1'-oxybis[3-methyl- C10H220 158 35.98 0.17
12 Trichloroacetic acid, 4-methylpentyl ester CsH13C1302 246 37.01 7.98
13 2,2,6-Trimethyl-4H-1,3-dioxin-4-one C7H1003 142 37.75 65.73
14  Octane, 2,7-dimethyl- C1oHz2 142 38.31 1.81
15  3-Methoxy-3-methyl-1-pentene C7H140 114 38.42 4.67
16  Propanal, butylhydrazone C7H16N2 128 40.01 2.46
17  3,5-Heptanedione, 2,4,6-trimethyl C10H1802 170 41.89 1.39
The tribal and rural population in India frequently extracts from conventional popular medicine

using the local plant's crude extract for medicinal and
other purposes. Crude and medicines
manufactured on the principles of natural compounds,

extracts
even by pharmaceutical companies, may lead to large-

scale human exposure to natural products. The
biological and phytochemical evaluation of plant
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preparations is the first step towards achieving this
goal (Paz et al. 1995; Rishikesh et al. 2012).

One of the first stage is to conduct a GC-MS analysis for

understanding the nature of active principles in
medicinal plants and determining whether a plant
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species possesses a certain component or group of
compounds (Kavitha, 2021). The spectrum profile of
GC-MS confirmed the presence of the chief
constituents and their retention time. The peak heights
indicate the relative concentrations of the constituents
present in the extracts. In comparison of the mass
spectra of the constituents with the NIST library, the
phytoconstituents were characterized and identified.

CONCLUSION

In the present study, the identified phytocompounds
of C. scariosus with their molecular formula and
structure could be used to develop drugs. Due to its
bioactive components, which were detected by GC-MS
analysis, this study may also improve the way C
scariosus is currently used. The pharmacological
action of a certain C. scariosus chemical needs more
research, which could result in the creation of a new
medication for the treatment of a particular ailment.
The pharmaceutical industry's
pharmacology and the creation of new drugs will both
benefit from this study. The findings suggest that C.
scariosus aerial parts contain a variety of bioactive
substances.

research  on

Acknowledgements

The authors are thankful to the authorities of the Research
Centre in Botany D.S.M’s College of ACS, Parbhani, for
providing the laboratory facilities for the completion of the
work. For the assistance provided during the execution of
the GC-MS analysis, the authors sincerely thank the SAIF
laboratories, IIT, Bombay.

CONFLICT OF INTEREST
Authors declare that there is no conflict of interest.

REFERENCES

Alam MA, Jahan R, Rahman S, Das AK and Rahmatullah M
(2011) Anti nociceptive and anti-hyperglycemic
activity of methanol leaf extract of Cyperus scariosus.
Pakistan journal of pharmaceutical sciences, 24(1):
53-56.

Arshiya S, Khaleeq UR, Padmaja AR and Ateeq UR (2013)
Cyperus scariosus Roxb a herb with unani traditional
uses and pharmacological activity: a review World
Journal of Pharmaceutical Research, 2(6): 2153-2162.

Chawda HM, Mandavia DR, Parmar PH, Baxi SN and Tripathi
CR (2014) Hypolipidemic activity of a hydroalcoholic
extract of Cyperus scariosus Linn. root in guinea pigs
fed with a high cholesterol diet. Chinese journal of
natural medicines, 12(11): 819-826.

Fan S, Chang ], Zong Y, Hu G and Jia ] (2018) GC-MS analysis

of the composition of the essential oil
from Dendranthema indicum Var. Aromaticum using
three extraction methods and two

columns. Molecules (Basel, Switzerland), 23(3): 1-11

Gilani AH and Janbaz KH (1995) Studies on protective effect
of Cyperus Scariosus extract on acetaminophen and
CCl4-induced hepatotoxicity. General Pharmacology,
26 (3): 627-631.

Gilani AH, Janbaz KH, Zaman M, Lateef A, Tariq SR, Ahmad
HR (1994) Hypotensive and spasmolytic activities of
crude extract of Cyperus scariosus. Archives of
Pharmacal Research, 17(3): 145-149.

Jani DK and Murthy AR ( 2012) An ayurvedic medicinal plant
survey in new vallabh vidyanagar, Anand, Gujarat,
India, International Multidisciplinary e- journal, 1:95-
104.

Kasana B, Sharma SK, Singh L, Mohapatra S and Singh T
(2013) Cyperus scariosus: A potential medicinal herb.
International Research Journal of Pharmacy 4 (6): 17-
20.

Kavitha R. (2021) Phytochemical screening and GC-MS
analysis of bioactive compounds present in ethanolic
extracts of leaf and fruit of Trichosanthesis dioica
Roxb. International Journal of Pharmaceutical
Sciences and Research, 12(5):2755-2764.

Kirtikar KR and Basu BD (1918) Indian Medicinal Plants.
Panina Office, Allahabad, pp.1355-1356.

Konappa N, Udayashankar AC, Krishnamurthy, S.et
al. (2020) GC-MS analysis of phytoconstituents
from Amomum nilgiricum and molecular docking
interactions of bioactive serverogenin acetate with

target proteins. Scientific Reports 10, 16438.

Lahariya AK and Rao JT (1979) In vitro antimicrobial studies
of the essential oil of Cyperus scariosus and Ocimum
basilicum. Indian Drugs, 16(7): 150-152.

Nadkarni AK (2009) Indian Materica Medica. Vol.1. Mumbai;
Popular Prakashan Pvt Ltd: pp.211-2, 428-9.

Paz CA, Cerdeiras MP and Fernadez ] (1995) Screening of
Uruguayan medicinal plants for antimicrobial
activity. Journal of Ethanopharmacology, 45(1): 67-
70.

Ramesh S, Rao BM, Mahesh V, Prabhaker T, Swamy P,
Nagaraju P (2012) Pharmacological study of anti-
depressant like activity of Cyperus scariosus oil in
mice. International Research  Journal of
Pharmaceutical and Applied Sciences, 2(5):139-142.

Razack S, Kumar KH, Nallamuthu I, Naika M and Khanum F
(2015) Antioxidant, biomolecule oxidation protective
activities of Nardostachys jatamansi DC and its
phytochemical analysis by RP-HPLC and GC-
MS. Antioxidants 4: 185-203.

Rishikesh M, Rahman SMM, Islam S and Rahman MM (2012)
Phytochemical screening and in-vitro antimicrobial
investigation of the methanolic extract of Centella

asiatica leaves. International ~ Journal  of
Pharmaceutical Science and Research, 3(9): 3323-
3330.

82 | Int. J. of Life Sciences, Volume 11 (1) 2023


https://www.nature.com/srep

GC-MS analysis of ethanolic extract of aerial parts of Cyperus scariosus R.Br.

Said HM (1982). Diseases of the liver: Greco-Arab concepts,
Hamdard Foundation Press, Karachi, pp.120-121.

Satapute P, Murali K P, Kurjogi M and Jogaiah S (2019)
Physiological adaptation and spectral annotation of
Arsenic and Cadmium heavy metal-resistant and
susceptible strain Pseudomonas
taiwanensis. Environmental Pollution, 251: 555-563.

Sharma N, Singh S and Singh SK (2017) Development of
Quality Control Parameters for Standardization of
Cyperus scariosus R.Br. Roots. International Journal of
Pharmacognosy and Phytochemical Research, 9(6):
840-845.

Srivastava RK, Singh A, Srivastava GP, Lehri A, Nirajan A,
Tewari SK, Kumar K and Kumar S (2014) Chemical
constituents and biological activities of promosing
aromatic plant nagarmotha (Cyperus scariosus R. Br.):
A Review. Proceedings of the National Academy of
Sciences 80: 525-536.

Utreja D, Sharma P and Ekta (2015) Chemistry and biology of
Cyperus scariosus: An overview. Current Chemical
Biology, 9 (1): 2-9.

Watt G (1972) A Dictionary of the Economic Products of
India. Cosmo Publications, Delhi, Vol. II, pp.687-88.

© 2023 | Published by IJLSCI

www.ijlsci.in Int. J. of Life Sciences, Volume 11 (1) 2023


http://www.ijlsci.in/

