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Keywords: ABSTRACT: Cenchrus ciliaris L. (Poaceae) commonly known as “Dhaman
grass”, is a common famine food used during drought and scarcity of food in
Rajasthan. The present investigation was carried out to determine the
phytochemical composition of leaf of C. ciliaris using gas chromatography -
mass spectrometry technique. The mass spectrum of the compounds found in
the extract was matched with the national institute of standards and

technology (NIST) and Willey 8 library. This study could segregate several
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natural bioactive compounds from the leaf using solvents of different
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polarity i.e. methanol, ethyl acetate and hexane. Sixty one biologically active
compounds were extracted amongst them Tetacontane is present in
maximum amount (30.09%) with RT = 25.302 min in the hexane leaf
extract. Hence the present study helps to predict the formula, structure and
activity of phytoconstituents from the leaf of C. ciliaris that can be used for
drug design and justifying the use of this plant to treat many ailments as
herbal medicine.

Professor,

Department of Botany,

Jai Narain Vyas University,
Jodhpur - 342001, Rajasthan, India.

E-mail: jnvusunitarora@gmail.com

INTRODUCTION: Medicinal plants having high
therapeutic value are becoming popular in the area
of medicine for their less expense and less side
effects as compared to modern allopathic drugs.
The traditional medicines in the last few decades
emerged to have immense acknowledgements in
terms of their potential therapeutic value and it is
estimated that 80% of community depends upon
traditional medicine for their primary healthcare *.
India is one of the 12 mega biodiversity countries
of the World, which represents 11% of World's
flora in about 2.4% of global land mass.
Approximately 28% of the total Indian flora and
33% of angiosperms occurring in India are
endemic. Higher human population density in India
puts undue pressure on medicinal plants 2.
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Natural compounds extracted from plants have
been suggested as alternative sources for
antibiotics. Natural products are widely viewed as
templates for structure optimization to make
perfectly effective drugs. Natural products have
historically been incredible as a source of

therapeutic agents. Natural products have the
characteristics of high chemical diversity,
biochemical specificity and other molecular

properties that make them favourable as lead
structures for drug discovery *,

Extraction is the main step for the recovery and
isolation of bioactive phytochemicals from plant
materials. Analysis and extraction of plant matrices
are important processes for the development,
modrnization and quality control of herbal
formulations *. Hence for the discovery of lead
compounds to be used as therapeutic drugs, the
active principal in medicinal plants needs to be
identified °. GC-MS method can serve as an
interesting tool for testing the amount of some
active principle of herbs.
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It combines two analytical techniques to a single
method of analyzing mixtures of chemical
compounds. Gas chromatography separates the
components of the mixture and mass spectroscopy
analyzes each of the components separately °.
Cenchrus ciliaris, known as Dhaman grass is
extremely variable, tufted (sometimes shortly
rhizomatous) with branching culms and perennial
with types ranging in habit from ascendant to erect.

Leaf blades are linear, long, green, scabrous and
hairy at the base. Panicle erect, grey, hairy with
false spike. Each bur-like fascicle comprises of a
single spikelet or cluster of 2 - 4 spikelets that in
turn remain surrounded by involucres of bristles.
Bristles are hairy, making the fascicle an adhesive
quality .

The desert ecosystem covers about 2% of the total
landmass (Spreading over states of Rajasthan,
Gujarat, Punjab and Haryana) in India, and is
characterized by low precipitation and largely
barren arid lands with only sparse or seasonal
vegetal cover &,

This grass is gaining attention in various fields of
research as it is more efficient C, plant at gathering
CO; and utilizing nitrogen from the atmosphere
and recycling of N in the soil. It is more
competitive under the conditions of high
temperature, solar radiation and low moisture °.

MATERIAL AND METHODS:

Collection of Plant Material: Leaves of C. ciliaris
were collected from Jodhpur district (Rajasthan)
India, during August-October, 2016. Further
identification and authentication of the specimens
was done from Botanical Survey of India, Jodhpur
(Rajasthan). The leaves were thoroughly washed
with tap water followed by distilled water, shade
dried for 20 days and grounded to fine powder.
After sieving they were transferred to airtight
polyethylene zipper bags for further use.

Preparation of Plant Extracts: The powdered
plant leaves (5 g) were successively extracted with
methanol, ethyl acetate and hexane. The extraction
was done by hot continuous Soxhlet extraction *°.
The extracts were stored at - 4 °C till further use.

GC-MS Analysis: Gas chromatography - mass
spectrometry (GC-MS) analysis of the extracts was
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performed using a GC-MS (Model; QP 2010 ultra
series, Shimadzu, Tokyo, Japan) equipped with
thermal desorption system TD 20. Injection mode
was split with a ratio of 50.0 and flow control mode
was linear.

Velocity was maintained at 40.5 cm/sec and
pressure was maintained at 81.9 kPa. For GC-MS
detection Helium gas (99.99%) was used as a
carrier gas at a constant flow rate. Total flow was
64.7 mL/min and column flow was 1.21 mL/min.
Injector and mass transfer line temperature were set
at 200 °C and 240 °C respectively.

The oven temperature was programmed at 80.0 °C
and injection temperature maintained at 260.0 °C.
Total running time of GC-MS was 46.28 minutes.
The relative % amount of each component was
calculated by comparing its average peak area to
the total area, software adopted to handle mass
spectra and chromatograms was Turbo mass. The
relative percentage of the each extract constituents
was expressed as percentage with peak area.

Identification of Components: Interpretation on
mass spectrum of GC-MS was done using the
database from National Institute of Standard and
Technology (NIST), USA and WILEYS8 library.
Library contains more than 62,000 patterns. The
mass spectrum of the unknown component was
compared with the spectrum of the known
components stored in this library. Molecular
formula, molecular structure and weight of the
compounds of the test samples were ascertained.

RESULTS: The analysis and extraction of plant
material play an important role in the development,
modernization and quality control of herbal
formulations.

Total 61 bio-active constituents were identified
including both major and minor constituents shown
in Table 1. GC-MS chromatogram of the methanol,
ethyl acetate and hexane extracts of leaf of C.
ciliaris revealed 66, 78 and 58 peaks are shown in
Fig. 1 indicating the presence of 63, 66 and 47
bioactive compounds respectively.

Molecular structure of important and common
compounds are presented in Fig. 2.
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FIG. 1: GC-MS CHROMATOGRAM OF CENCHRUS CILIARIS LEAF IN (A) METHANOL (B) ETHYL ACETATE

AND (C) HEXANE

Pentadecanoic acid is present in maximum amount
(19.78%) followed by 9, 12, 15-Octadecatrienoic
acid,(z,z,2)- (10.67%), Stigmasta-5, 22-Dien-3-OL
(8.75%), 2- Hexadecen- 1- OL, 3, 7, 11, 15-
Tetramethyl-, [R-[R'R",(E)]] (4.08%), Hexadeca-
noic acid, 2-hydroxy-1-(hydroxymethyl) ethyl ester
(3.96%), Stigmast- 5- en- 3-ol, (3.beta.)- (3.49%),
Ergost- 5- en- 3- ol, (3.beta., 24r)- (2.99%) and
Vitamin E (2.82%) in methanolic leaf extract of C.
ciliaris. Tetacontane is present in maximum
amount (17.91%) followed by Hexadecanoic acid
(9.15%), Stigmasta-5, 22-Dien-3-OL (6.83%),

Vitamin E (5.96%), Octadecanal (5.75%), 9, 12,
15-Octadecatrienoic acid, (z,z,z)- (5.15%) and
Ergost-5-en-3-ol, (3.beta.) (3.11%) in ethyl acetate
leaf extract of C. ciliaris. Tetracontane is present in
maximum amount (30.09%), followed by Penta-
decanoic acid (11.36%) Hexadecanoic acid, 2-
hydroxy-1-(hydroxymethyl) ethyl ester (10.37%),
Stigmasta-5, 22-Dien-3-OL (7.83%), Octadecanoic
acid, 2,3-dihydroxypropyl ester (4.13%), Vitamin E
(3.75%), 9, 12, 15-Octadecatrienoic acid,(z,z,z)-
(3.25%) and Ergost- 5- en- 3- ol, (3.beta., 24r)-
(2.74%) in hexane leaf extract.

TABLE 1: BIOACTIVITY OF PHYTOCOMPOUNDS IDENTIFIED IN CENCHRUS CILIARIS LEAF

S. no. Compound Mol. Mol. Solvents Bioactivities
Weight formula Met Et. Act Hex
1 2,3-Dihydro-3,5-Dihydroxy-6- CgHsO, + - - Antimicrobial,
Methyl-4H-Pyran 144 Antilnflammatory
2 2-Methoxy-4-Vinylphenol 150 CyH100, + - - Antibacterial
3 1-Tetradecene 196 CisHog + Antituberculosis
C10H13N505 Cytotoxic against T cells lines, Anti
4 Guanosine 283 + - - viral against Vero cells infected with
HSV-1
5 Heptadecane 240 Cy7Hz6 + Antioxidant
6 Dodecanoic acid 200 C1,H240, + Antimicrobial
7 Megastigmatrienone 190 Cy3H330 + - Aroma
8 Nonadecane 268 CioHag - + - Antimicrobial, Cytotoxic
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n- Tridecan-1-ol
5-Octadecene, (E)-
2-Methyltetracosane
2-Methylhexacosane
7,9-Di-tert-butyl-1-oxaspiro
(4,5)deca-6,9-diene-2,8-dione
2,6,10-Trimethyl, 14-Ethylene-14-
Pentadecne
2-Pentadecanone, 6,10,14-
Trimethyl-
2-Hexadecen-1-OL, 3,7,11,15-
Tetramethyl-, [r-[r"r", (e)]]
1,2-Benzenedicarboxylic Acid
1,2-Benzene dicarboxylic acid,
Diethyl ester
1,2-Benzenedicarboxylic Acid,
bis(2-Methylpropyl) Ester
Hexadecanoic acid
Hexadecanoic acid, methyl ester

Hexadecanoic acid , ethyl ester

13-Docosanoic acid
cis-13-Octadecenoic acid
Pentadecanoic acid

Tetradecanoic acid
Tetratetracontane
Tetracontane
Heptadecanoic acid
9,12-Octadecadienoic acid (z,z,)-

9,12-Octadeca
dienoic acid (z,z,)-, methyl ester
9,12,15-Octadecatrienoic acid,
(z,2,2)-
9,12,15-Octadecatrienoic acid,
methyl ester, (z,z,2)-

Octadecanoic acid
(E)-9-Octadecenoic acid,
ethyl ester
Phytol, acetate
Squalene

.gamma.-Tocopherol

Vitamin E

Ergost-5-en-3-ol, (3.beta.,24r)-
Ergost-5-en-3-ol, (3.beta.)-
Stigmasta-5,22-dien-3-ol
Stigmast-5-en-3-ol, (3.beta.)-

Methyl Commate B
Naphthalene
Tetradecane

Dibutyl phthalate

Octadecanal

200
252
352
380
276
296
268
296

390
222

278
256
270
284
338
282
242
228
618
562
270
280

294
278

292

284
310

338

410

416

430

400
400
412
414

470
128
198
278

268

ClSHZBO
C18H36
C25H52
C27H56

C17H24O3

CaoHag
CigH360
CaoH400

CgHsO4
C12H14O4

C16H2204

C16H3202
Cl7H34O

C18H3602

C22H4202
ClBH34OZ
ClSH3OOZ
Cl4H2802

C44H90
C40H82
C17H3402
ClSHBZOZ
019H3402

ClBHSOOZ

C19H3202

C18H3602
CZOHBSOZ

CyH1,0,
CaoHso

C28H4802

C29H5002

CagHug0
CagHus0
CagHug0
CagHs00

C31H5003
CioHag

Ci4Hzo
C16H20,

CigH350

+ + +

+ 4+ + + o+

+

+

+ +

+ 4+ +

+ + +

+ + 4

Natural mosquito control agent
Stronger sexual characters
Free radical scavenging
Antimicrobial, Hypocholesterolemic
Antimicrobial

Antiproliferative
Allelopathic, Antibacterial

Antimicrobial, Sedatives and
Anesthetics
Antioxidant, Antimicrobial, Antifouling
Cosmetics, Insecticides, Plasticizer

Antimicrobial, Antifouling

Antitumor
Antioxidant, Insecticide,hemolytic,
Hypo - cholesterolemic

Antioxidant, Hypocholesterolemic

Antiandrogenic, Hemolytic, 5-Alpha
reductase inhibitor
Surfactant, Precursor to Biodiesel fuel
Therapeutic uses in medicine, Surgery
Lubricants, Adhesive agents
Antioxidant,

Anticancer, Hypocholesterolemic
Hypoglycaemic, Antioxidant
Anti Inflammatory
Antimicrobial
Antilnflammatory, Antibacterial,
Antiarthritic, Hepatoprotectiv,
Anti-histaminic, Anticoronary
Hepatoprotective, Anti-histaminic,
Antieczemic, Hypocholesterolemic
Preventive against cardiovascular
diseases

Anti-inflammatory,
Hypocholesterolemic, Cancer
preventive, Hepatoprotective

Antifungal, Antitumor, Antibacterial

Flavoring ingredient

Flavor and fragrances
Antioxidant, Anticancer Pesticide,
Sunscreen, Perfumery,

Chemo preventive
Antioxidant, Cardio protective,
Anticancer, Anti-inflammatory
Antiaging, Analgesic, Antidiabetic,
Antidermatitic, Antileukemia,
Anticancer, Vasodilator,
Hepatoprotective, Hypocholesterolemic,
Antibronchitic, Anticoronary
Liver disease, Jaundice, Arthrosclerosis
Antioxidant, Hypocholesterolemic
Synthetic Progesterone
Anti Inflammatory, Antipyretic,
Anti ulcer, Antiarthritic
Antimicrobial, anti-inflammatory
Antiseptic, Carcinogenic
Antifungal, Antibacterial, Nematicidal
Antifungal, Antimicrobial,

Anti malarial, Plasticizer,
Ectoparaciticide
Sex Pheromone
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C1oH150 Antioxidant, antibacterial, Anti-
49 Eucalyptol 154 - + inflammatory, antileukaemia and
antirhinosinusitis
50 Dodecane 170 CioHo - + Solvent, distillation chaser and
scintillator component
51 Pentadecane 212 CisHz, - T Suger-phosphatase inhibitor,
Chymosin inhibitor, Antibacterial
52 Pentadecane, 2,6,10,14-tetramethyl 268 CigHao - + Pathogenesis of Rheumatoid
arthritis and lupus
53 Hexadecane 226 CiHza - + Antifungal, Antibacterial, Antioxidant
54 Heptadecane 240 Cy7H36 - + Antioxidant
55 Tetracosane 338 CuiHs - - Cytotoxicity against colon,
breast and gastric cancer cells
56 Pentacosane 352 CosHs, - - Antibacterial activity
57 Eicosane 282 CooHao - T Antifungal, Antitumor, Antibacterial,
Larvicidal, Cytotoxic, Antimicrobial
58 Hexadecane, 2,6,10,14-tetramethyl 282 CyoHao - + Bio markers in Petroleum studies
59 tridecane 184 Ci3Hosg - Fragrance agent
60 Phenol, (1,1-dimethylethyl)-4- 180 C11H160, + - Antioxidant, Antitumor, Antimutagen,
methoxy- Radical scavenging
61 Hexadecanoic acid 2-hydroxy-1- 330 Ci9H350, + + Antioxidant
(hydroxymethyl)ethyl ester
Met: Methanol, Et. act: Ethyl acetate, Hex: Hexane, +: present, -: absent
H G i L-H,
: [ = § t]'JI. (J:ll_ -rul
A B
N
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FIG. 2: MOLECULAR STRUCTURE OF (A) 2-METHYLTETRACOSANE (B) 2-PENTADECANONE, 6, 10, 14-
TETRAMETHYL (C) 2-HEXADECEN-1-OL, 3, 7, 11, 15- TETRAMETHYL- [R- [R* R*-(E)]]- (D)
HEXADECANOIC ACID, ETHYL ESTER (E) TETRADECANOIC ACID (F) 9, 12- OCTADECADIENOIC ACID (Z, 2)-
(G) 9, 12, 15-OCTADECATRIENOIC ACID (Z, Z, Z) - (H) OCTADECANOIC ACID (I) PHYTOL, ACETATE (J)
SQUALENE (K) VITAMIN E (L) STIGMASTA-522-DIEN-3-OL (M) STIGMAST-5-EN-3-OL, (3.BETA)- (N)

METHYL COMMATE B AND (O) ERGOST-5-EN-3-BETA-OL

DISCUSSION:  Phenolic compounds  show
antioxidant, anti-mutagenic and scavenging activity
on free radicals and prevent cancer and
cardiovascular heart diseases **. 2-Hexadecen-1-ol,
3, 7, 11, 15- tetramethyl-, [R- [R*, R*-(E)]]- and
Phytol, acetate both are phenolic compounds in
nature. 2-Methyltetracosane, also known as
Isopentacosane belongs to the family of acyclic
alkanes, shows a free radical scavenging activity. 9,
12-Octadecadienoic acid (Z, Z)- Linoleic acid
shows anti-inflammatory, hypocholesterolemic,
cancer preventive, hepatoprotective, nematicide,
insectifuge, antihistaminic, antieczemic, antiacne,
5- Alpha reductase inhibitor, antiandrogenic,
antiarthritic, ~ anticoronary  and  insectifuge
properties *2. 9, 12, 15-Octadecatrienoic acid (z, z,
z)- an o-linolenic acid (ALA) is one of the two
essential fatty acids in humans.

ALA, a nonproprietary, naturally occurring omega-
3 fatty acid found in foodstuffs shows anti-
inflammatory property. ALA reported as a potent
nutraceutical that protects the brain from stroke,
characterized by its pleiotropic effects in

International Journal of Pharmaceutical Sciences and Research

neuroprotection, vasodilation of brain arteries and
neuroplasticity . Octadecanoic acid and stearic
acid exhibit antifungal, antitumor and antibacterial
properties '*. Tetradecanoic acid, a saturated fatty
acid occurring in most animal and vegetable fats,
particularly butterfat, coconut palm and nutmeg oil,
Is used to synthesize flavour and as an ingredient in
soaps and cosmetics. Tetradecanoic acid has an
antioxidant, lubricant, hyper-cholesterolemic and
cancer-preventive  activity Monohydroxy
commic acid B, commonly known as Methyl
commate B is found in the resin of Commiphora
glandulosa Schinz **. Methyl commate B is a
triterpene  glycoside in  nature.  Triterpene
glycosides are natural highly polar compounds with
low volatility and were discovered in higher plants.
They are well-known for their cytotoxic,
antimicrobial, anticoagulant, hemolytic, antiviral,
antiparasitic and antitumor properties . 2-
Pentadecanone, 6, 10, 14- trimethyl is a diterpene
in nature. Diterpenes show potent and selective
activity  towards  platelet-activating  factor
increasing in conditions of shock, burns, ulceration
and inflammation.

1883



Arora and Kumar, 1JPSR, 2018; Vol. 9(5): 1878-1885.

As per clinical trial report, its importance in
bladder hyperreflexia and diabetic neuropathy and
as an anticancerous agent against ovarian, breast
and lung cancer as well proved 2. Squalene is a
triterpene that is an intermediate in the cholesterol
biosynthesis pathway. It was so named because of
its occurrence in shark liver oil; it is the main
component of skin surface polyunsaturated lipids
and shows some advantages for the skin as an
emollient and antioxidant for hydration and
antitumor activities. Squalene considered as an
interesting  natural  molecule, with  broad
applications in food industry, cosmetics and in
prevention and treatment of human diseases *°.

Vitamin E is a group of eight different compounds,
but only two of the forms, a-tocopherol and vy-
tocopherol, are commonly found in the human
body. Vitamin E is the most potent lipid-soluble
antioxidant %°. Phytosterols produce health benefits
in animals/humans such as reduction of cholesterol
level with decreased risk of coronary heart
diseases, anti-inflammatory activities, induction of
apoptosis in cancer cells and in prevention and
treatment of diseases .

Ergost-5-en-3 beta-ol, also called ‘“campesterol”
competes with cholesterol and reduces the
absorption of its in human intestine %
Stigmasterol, naturally occurring steroid alcohol
shows antiarthritic, anti-inflammatory 2 actions as
well as lipid lowering and antiatherogenic effects 2.

Stigmasterol inhibits OVA induced asthma in
guinea pigs %. Phytosterols such as B-sitosterol
structurally resembles to cholesterol and able to
inhibit the absorption of cholesterol, cancer-cell
growth, angiogenesis, invasion and metastasis. -
sitosterol is well known natural sterol in
composition of known herbal drugs used for the
treatment of benign prostatic hyperplasia and
prostate cancer. Besides the compound elevated
enzymatic and non-enzymatic antioxidant in cells
making it effective anti-diabetic, neuroprotective
and chemoprotective agent as well %°.

CONCLUSION: This study was aimed at
identifying the best solvent system to obtain
maximum number of phytocompounds with strong
bioactivities from this C,; plant of stressed
conditions. GC-MS itself is a best tool and it has
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been find out that ethyl-acetate is a best solvent for
extraction of compounds from C. ciliaris. We
observed that C. ciliaris is a potent grass yielding
compounds of high therapeutic value that after
clinical and other trials can be used by drug-
developing companies. A further study involving
purification of these phytocompounds individually
and determining their mechanistic actions will be
the future scope of this study which will help their
safer application in therapeutics.
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