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Abstract
Coastal sand dune plants are of great importance to researchers in the field of pharmacology, medicinal,
industrial, nutritional, and ecosystem restoration. Nowadays most of the pharmaceutical industries
depend on the medicinal plant for their raw materials for drug discovery. Spinifex littoreus is a coastal
plant under the family Poeaceae growing on the sandy seashore and is well known for its medicinal
properties. The present study was carried out to the phytochemical screening and estimated the bioactive
components present in the methanolic extract of Spinifex littoreus leaves. The phytochemical studies
revealed the presence of flavonoids, saponins, alkaloids, terpenoids, tannins, and phenols. The GC-MS
analysis revealed the presence of twenty bioactive compounds which include n-Hexadecanoic acid, 9,10-
Secochola-5,7,10(19)-trien-24-al, 3-hydroxy-(3.beta.,5Z,7E), and 1,3-Benzenedicarboxylic acid, etc., The
phytochemical and GC-MS profiling of the methanol extract of Spinifex littoreus leaves revealed the
presence of bioactive compounds with important medicinal properties. Hence, the presence of these
phytochemicals could be responsible for the therapeutic effects of the plant.

1. Introduction
Coastal sand dune (CSD) plants are unique and vibrant ecosystems between marine and terrestrial
realms (1). They are the coastal armoring with a bind of biota and sand grains. The coastal sand dune
flora has ecological importance and socio-economic values. The CSD legumes have several value-added
properties and applications. The usefulness of CSD legumes has been broadly divided into medicinal,
pharmacological, industrial, nutritional, and ecosystem restoration. Most traditional applications are
related to treating skin diseases and skin injuries (wounds, snake or spider bites). Some specific
applications are directed to treat muscle sprains, and gynecological problems and to improve
immunological responses. Usually, topical applications are common to treat skin diseases or wounds and
some involve oral administration (2). Many studies have exposed that the medicinal importance of plants
is mainly due to the presence of secondary metabolites (3). Bioactive compounds and phytochemicals of
CSD plant species have numerous pharmacological applications (4). Research in the areas of marine
natural products has grown geometrically in the recent past (2). Sand-dune species, due to their
understudied and unfamiliar stress adaptation mechanisms and strategies present a prospect for the
discovery of new bioactive molecules (5). However, the reports on the bioactive substances possessed by
coastal sand dune plant species are very scanty.

Spinifex littoreus is a coastal plant under the family Poeaceae growing on the sandy seashore of Asian
countries such as Taiwan, Vietnam, Thailand, Malaysia, Indonesia, the Philippines, and India. It plays a
vital role in dune stabilization and restoration (6). Spinifex littoreus also called Ravan´s Moustache. This
plant is widely distributed along the coastal areas and used as a diuretic in folk medicine. Various
Pharmacological studies on this plant reported anti-inflammatory, analgesic, and anti-microbial activities
of its methanol and aqueous extract (7). But all these studies had done only in a crude extract of plant
parts. The identification of secondary phytochemical compounds of plant is very less.
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Kingdom : Plantae

Phylum : Tracheophyta

Class : Liliopsida

Order : Poales

Family : Poaceae

Genus : Spinifex

Species : Spinifex littoreus (Burm f.) Merr.

Gas chromatography-mass spectroscopy (GC-MS) is a combined analytical technique used to determine
and identify compounds present in a plant sample (8). GC-MS plays an essential role in the
phytochemical analysis and chemotaxonomic studies of medicinal plants containing biologically active
components (9). This study was mainly focused on Phytochemical screening and GC-MS profiling of
methanol leaf extract of Spinifex littoreus.

2. Materials & Methods
Plant collection and Identification

Fresh leaves of Spinifex littoreus were collected from Puthupettai beach, Cuddalore, TamilNadu, India.
The leaves were identified and authenticated by Dr.T.Ramanathan, Associate professor, Faculty of Marine
Sciences, Annamalai University, TamilNadu, India.

Preparation of plant material

Spinifex littoreus leaves were air-dried at room temperature and pulverized into powder for extraction.
Soxhlet extraction method was used. Methanol solvent was used in extraction process. 10g of a leave
sample was put into a Soxhlet extraction with methanol for a maximum of 6 hours. The resulting extract
was evaporated, dried and their yield was assessed before being kept at 4°C for Phytochemical Screening
and GC-MS analysis.

Preliminary phytochemical screening

Phytochemical profiling of methanol extract of Spinifex littoreus leaves were carried out using the
procedures as described (10, 11 & 12)

Gas chromatography-mass spectrometry (GC-MS) analysis

The Shimadzu GCMS QP 2020 was used in the analysis employed a fused silica column, packed with
SH-Rxi-5Sil MS (30 m × 0.25 mm ID × 250µm df) and the components were separated using Helium as
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carrier gas at a constant flow of 1 ml/min. The injector temperature was set at 280°C during the
chromatographic run. The 1µL of extract sample injected into the instrument the oven temperature was
as follows: 40°C (2 min); followed by 280°C at the rate of 10°C min − 1 and 280°C, where it was held for 3
min. The mass detector conditions were: transfer line temperature 240°C; ion source temperature 240°C;
and ionization mode electron impact at 70 eV, a scan time 0.2 sec and scan interval of 0.1 sec. The
fragments from 40 to 550 Da.

Identification of compounds

Identification of components was achieved based on their retention indices and interpretation of mass
spectrum was conducted using the database of National Institute of Standards and Technology (NSIT).
The database consists of more than 62,000 patterns of known compounds. The spectra of the unknown
components of Spinifex littoreus leaf obtained were compared with the standard mass spectra of known
components stored in NIST (2017) library.

3. Results
Preliminary Phytochemical screening of methanol crude extract of Spinifex littoreus leaf revealed the
presence of alkaloids, flavonoids, saponins, tannins, terpenoids and phenols as shown in Table 1.

GC-MS profiling of Spinifex littoreus

A total of 20 compounds were identified from the GC-MS analysis of methanol crude extract of Spinifex
littoreus leaves. The chromatogram is presented in Fig. 1, while the chemical constituents with their
retention time (RT), molecular formula, molecular weight (MW), and concentration (%) are presented in
Table 2.

The following bioactive compounds were present in the GC-MS analysis carried on methanol crude
extract of Spinifex littoreus leaves: Silane,dimethoxymethyl, 1,2,3-PROPANETRIOL, Dodecanoic acid,
Tetradecanoic acid, Neophytadiene, 1,2-Benzenedicarboxylic acid, Hexadecanoic acid, Benzenepropanoic
acid, n-Hexadecanoic acid, Hexadecadienoic acid, Phytol, 10(E),12(Z)-Conjugated linoleic acid, 7,10,13-
Hexadecatrienal, Octadecanoic acid, 2-hydroxy-1-hydro,Bis(2-ethylhexyl) phthalate, 9,10-Secochola-
5,7,10(19)-trien-24-al, 3-hydroxy-, (3.b, ERGOST-5-EN-3-OL, (3.BETA.), Octadecanoic acid,2,3-
dihydroxypropyl ester, and 1,3-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester.

4. Discussion
Phytochemical screening of methanol crude extract of Spinifex littoreus leaves revealed the presence of
phytocomponents that have been proved to have antioxidant and other conditioning. Flavonoids have
been shown to be largely effective scavengers of utmost oxidizing molecules, and diverse free radicals
(13). Several studies have been reported the possible cardioprotective effects of flavonoids against
Ischemia Reperfusion (14). Terpenoids gained important pharmaceutical value since primitive times, due
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to their broad spectrum of medical applications (15). Saponins may activate mucous membrane
protective factors. Alkaloid reported to have high potent activity against gastric ulcers (16, 17). Tannins
have been shown highly effective in antioxidative and anitimicrobial (18). The presence of these
phytochemicals in methanol crude extract of Spinifex littoreus leaves possibly indicates its numerous
medicinal properties such as anti-inflammatory, anti-ulcer, and anti-oxidative properties, among others.

Among the identified bioactive components, n-Hexadecanoic acid has highest percent peak area (32%).
Following that 9,10-Secochola-5,7,10(19)-trien-24-al, 3-hydroxy-, (3.beta.,5Z,7E), 1,3-Benzenedicarboxylic
acid,bis(2-ethylhexyl) ester or Diisobutyl phthalate, Octadecanoic acid or stearic acid, and cis,cis,cis-
7,10,13-Hexadecatrienal are highest peak area respectively and 1,2,3, Propanateirol has lowest. n-
Hexadecanoic acid has reported antioxidant, 5- alpha-reductase inhibitor, anti-fibrinolytic, antimicrobial
activity, hypocholesterolemic and hemolytic properties (19). Phytol reported with antioxidant,
neuroprotective, antimicrobial, anticancer, anti-inflammatory, and anti-diuretic activities (20, 21). Phenolic
compounds like esters, and other major volatile compounds present which have antiulcer, anti-
inflammatory, anti-arthritic, antidiabetic, hypolipidemic, and cytotoxic activities (21). Methyl palmitate has
reported as antioxidant, hypocholesterolemic, hemolytic, and 5-alpha-reductase inhibitor (22)

5. Conclusion
In the present study, methanol crude extract of Spinifex littoreus leaves have shown to have various
secondary metabolites which possess many pharmacological properties. The GC-MS analysis showed
the presence of 20 phytochemical constituents which contribute the activities like antimicrobial,
antioxidant, anticancer, hypercholesterolemic, anti-inflammatory, and other activities. Hence, the presence
of phytoconstituents is responsible for their more therapeutic effects. Further investigation is required for
promising development of novel drugs using some of the bioactive compounds found in Spinifex
littoreus leaves. This is the first study to report the GC-MS analysis of the leaf extract of Spinifex littoreus
and to identify the phytochemical compounds.
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Table 1
Phytoconstituents of methanol extract of Spinifex littoreus leaf

Phytoconstituents Reagents used Presence (+) or Absence (-)

Alkaloids Wagner’s reagent +

Flavanoids Alkaline reagent test +

Terpenoids Salkowski test +

Steroids Salkowski test -

Tanins Potassium dichromate test +

Saponins Foam test +

Total phenol Ferric chloride test +

Table 2 is available in the Supplementary Files section.

Figures

Figure 1

GC-MS chromatogram of methanol extract of Spinifex littoreus leaves

Supplementary Files
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