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Abstract

In the present study, the chemical composition of the essential oil from Cymbopogantravancorensis and
its efficacy for its antioxidant and anti-inflammatory
inflammatory activities are reported. The essential oil from fresh
grass of Cymbopogantravancorensis (Poaceae),
), obtained by hydrodistillation method was analysed by Gas
Chromatography Mass Spectrometry (GC-MS).. Totally sixty nine components, representing more than
98.22 % of the oil with an yield of 2.0 % (v/w) were identified. From this oil 13 components were identified
by GC-MS studies. Tricyclene, α-Pinene,
Pinene, Camphene, dl
dl-Limonene, β-Ocimene, Camphor, (-)-Borneol
2-(3-Methoxyphenoxy) propanoicacid, Fenchyl alcohol
alcohol, Borneol,acetate, α-Cubebene, Elemicin and
Caryophyllene oxide are the major constituents of the essential oil extracted from the aerial (grass) part of
the plant. The essential oil sample when screened
ned for its possible antioxidant activity by 2, 2-diphenyl-1picrylhydrazyl (DPPH), Hydrogen peroxide (H2O2), Reducing power, Nitric oxide (NO) methods showed
significant inhibition efficiency. The oil when tested for its anti
anti-inflammatory activity by Human Red Blood
Cell membrane stabilization (HRBC) method showed higher inhibition efficiency than standard diclofenac
sodium at all the test doses.
Keywords: Hydrodistillation, Essential oil, Cymbopogantravancorensis
Cymbopogantravancorensis, Antioxidant and antiinflammatory.

Introduction
Plants have been the basis of traditional medicines throughout the world for thousands of
years and they continue to provide new remedies to humankind; a great deal of effort has
therefore been focused on using available experimental techniqu
techniques to identify biologically active
phytoconstituents in plants. Essential oils are extracted from various parts of plants such as
roots, leaves, seeds, barks and flowers. Recent research showed that approximately 3000 plant
species contain essential oils, out of which nearly 300 are commercially important [1]. Essential
oils and some of their constituents are used in pharmaceutical products, agriculture, in
cosmetics and perfumes and other industrial fields [1]. Essential oil can be extracted by a
number of methods by using liquid carbon dioxide or microwaves or by distillation employing
boiling water or hot steam. As essential oil possesses bactericidal and fungicidal properties,
they are useful in pharmaceutical and food industries and more and more widesp
widespread as
alternatives to synthetic chemical products to protect the ecological equilibrium. Essential oils
are extracted by steam distillation, expression, extraction with lipophilic solvents and
sometimes with supercritical carbon dioxide and in the extrac
extraction of essential oil, factors like
the number of extracted molecules and their stereochemical types, the need based type of
extraction chosen play a predominant role. The quality and quantity as well as the composition
of the oil extracted depend on factors
rs like climate, soil composition, plant organ, age and
vegetative cycle stage [2, 3].
Essential oils are moreover used in massages as mixtures with vegetal oil or in baths but
most frequently in aromatherapy. Some essential oils appear to exhibit partic
particular medicinal
properties that have been claimed to cure one or another organ dysfunction or systemic disorder
[4, 5]. Essential oils have been reported to exhibit antibacterial, antifungal, antioxidant,
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analgesic, anti-inflammatory, insecticidal and antiviral activities [6, 7]. Some constituents of
essential oils have also been shown to exert both in-vitro and in-vivo anti-tumour activity
against murine leukaemia, hepatoma, human breast adenocarcinoma cell lines, colon,
neuroblastoma and melanoma cells. Further, the chemotherapeutic value of some essential oil
components against cancer cells is reflected by the fact that they have reached Phase I clinical
trials in the past [8].
Antioxidants present in oils are important in the stabilization of free fatty acids [9]. The
antioxidant activity of phenols and other compounds present has been well and widely studied
by several authors [10, 11]. Under stress, our bodies produce more reactive oxygen species
(ROS) (e.g., superoxide anion radicals, hydroxyl radicals and hydrogen peroxide) than
enzymatic antioxidants (e.g., superoxide dismutase (SOD), glutathione peroxidase (GPx) and
catalase) and non-enzymatic antioxidants (e.g., ascorbic acid (vitamin C), tocopherol (vitamin
E), glutathione, carotenoids and flavonoids). This imbalance leads to cell damage [12, 13] and
subsequently to health problems [14, 15]
Recent reports indicate that there is an inverse relationship between the dietary intake of
antioxidant-rich foods and the incidence of human disease. However, synthetic antioxidants,
such as butylated hydroxytoluene (BHT) and butylated hydroxyanisole (BHA) have been widely
used as antioxidants in food industry and may be responsible for liver damage and
carcinogenesis [16, 17] and for such reasons interest in the use of natural antioxidants has been
found increasing.
Inflammation is caused by a variety of stimuli including physical damage, ultra violet
irradiation, microbial invasion, and immune reactions. The classical key features of
inflammation are redness, warmth, swelling, and pain. Inflammation can lead to the
development of diseases such as chronic asthma, multiple sclerosis, inflammatory bowel
disease, rheumatoid arthritis and psoriasis. It is a complex process, which is frequently
associated with pain and involves occurrences such as increase in vascular permeability,
increase of protein denaturation and membrane alterations [18]. The mechanism of
inflammation injury is attributed, in part, to release of reactive oxygen species from activated
neutrophils and macrophages. This over production leads to tissue injury by damaging
macromolecules and lipid peroxidation of membranes [19, 20].
Most clinically important medicines belong to steroidal or non-steroidal anti-inflammatory
chemical therapeutics for treatment of inflammation-related diseases. Though these have
potent activity, long-term administration is required for treatment of chronic diseases.
Furthermore, these drugs have various and severe adverse effects. Therefore, naturally
originated agents with very little side effects are desirable to substitute chemical therapeutics
[21].
The genus Cymbopogan belonging to the Poaceae family includes 11 species.
Cymbopogantravancorensislinn, commonly known as Chukkunari-pillu in Tamil, has large
thorny shrubs, growing up to 2.5 meters in height. Grass are arranged as simple, alternate,
oblong, entire or crenulated.
Earlier studies on Cymbopogantravancorensis report the presence of three limonoids in the
root bark of the petroleum ether extract [22] and the methanolic extract of the plant showed
mosquitocidal effects [23], Hexane, chloroform and ethyl acetate extracts of
Cymbopogantravancorensis grass have also been studied for their ovicidal activity [24]. No
previous study on the chemical composition as well as biological activity of essential oil from
Cymbopogantravancorensis from fruits is reported and hence the present investigation has been
carried out to identify the chemical composition and also the in-vitro antioxidant efficiency of
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the essential oil by DPPH, H2O2 scavenging, Reducing power assay, NO radical scavenging
methods and in-vitro anti-inflammatory
inflammatory activity assay by Human Red Blood Cell stabilis
stabilisation
method.
Materials and Methods
Chemical and Reagents
2,2-Diphenyl-1-picrylhydrazyl
picrylhydrazyl hydrazyl radical (DPPH), anhydrous sodium sulphate,
ascorbic acid, Diclofanac sodium, H2O2, potassium ferricyanide, Trichloroacetic acid, sodium nitro
prusside and Griess reagent were purchased from Sigma
Sigma-Alrich Chemicals Private Limited.
Plant Material
Cymbopogantravancorensis fresh grass were collected from Periyamalai Hills, Sankari
Taluk Salem district of Tamil Nadu, in September 2015. The plant was identified by Mr. R.
Kottaimuthu, Department of Biology, Gandhigram Rural Institute - Deemed University,
Gandhigram and a voucher specimen of the sample is preserved in the Department of
Chemistry, GRI for future reference.
Sample Preparation
Essential oil was obtained by hydrodistillation of 1kg fresh grass of
of
Cymbopogantravancorensis in a Clevenger apparatus for 5 hours. The oily layer separated from
the aqueous phase by using a separating funnel was dried over anhydrous sodium sul
sulphate and
stored in an amber coloured bottle at 4 ˚C for analysis.
Chemical Investigation
The quantitative and qualitative analysis of essential oil isolated was carried out by using
gas chromatography and gas chromatography--mass spectroscopy (GC-MS).
Gas chromatographic analysis (GC/MS) of the oil
The GC-MS
MS analysis of the essential oil was performed on an Agilent GC 6890N model gas
chromatograph-5973N
5973N model mass spectrometer equipped with a 7683B series auto
auto-injector
(Agilent, USA). The GC was equipped with a HP
HP-5MS Capillary Column (30 m x 0.25 mm x 0.25 µm
film thickness). The column temperature program began at 40 ºC and was held for 3 min. It was
increased at a rate of 10 ºC min–1 to 150 ºC and held for 8 min and then increased at a rate of 10 ºC
min–1 to 280 ºC and held for 15 min. Injection volume was 1.0 ΜL and inlet pressure was 7.06 psi.
Helium was used as the carrier gas and linear velocity ((u) was 36 cm/sec. Injection mode was split
(30:1) and MS interface temperature was 250 °C. Mass spectra were recorded in the scan mode at
energy was 70 eV and MS spectra were scanned from 50 to 550 m/z at 2.2 scan s−1. Compound
identification was based on the comparison of retention indices using a MS library. The NIST 05a
and Wiley7a spectrometer data bank was used to determine the percentage composition of the
compounds [25].
Preparation of oil sample for Anti-oxidant
oxidant activity study
DPPH Radical Scavenging Assay [26]
DPPH solution (0.3 mM) in absolute ethanol was prepared and 1 ml of this solution was
added to 3 ml of 0.15 % of the oil sample dissolved in ethanol at different concentrations (10, 20,
30, 40 and 50 µg/ml). The mixture was shaken and allowed to stand at room temperature for 30
min and the absorbance at 517 nm was measured using a spectroph
spectrophotometer. The percentage
scavenging activity at different concentrations was determined and compared with that of
ascorbic acid as the standard. Percentage of inhibition (I %) was calculated by using the
formula,
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Percentage of inhibition (I %) = [Ac-As] / Ac X 100
where Ac is the absorbance of the control, As is the absorbance of the sample solution.
Hydrogen Peroxide Scavenging Assay [27]
A solution of H2O2 (40 mM) was prepared in phosphate buffer (pH 7.4). Stock solutions,
each containing 1 mg/ml of the sample were prepared. Different amounts (10, 20, 30, 40 and 50
µg/ml) of the stock solutions taken in different test tubes were added 1 ml of H2O2 solution (40
mM) and the volume was adjusted to 25 ml with phosphate buffer solution (PBS) and all the
reaction mixtures were incubated at 230 nm. A blank solution was prepared in the same way
without the sample. The percentage of H2O2 scavenging ability was calculated for the oil sample
and the positive control by using the equation
Percentage of inhibition
(I %) = [Ac-As] / Ac X 100
where Ac is the absorbance of the control, As is the absorbance of the sample solution.
Reducing power assay
The reducing power of the essential oil was determined according to the method suggested by
Yen and Chen, 1995 [28]. The essential oil samples of various concentrations (10, 20, 30, 40 and 50
µg/ ml) in absolute ethanol were mixed individually with 2.5 ml of PBS (0.2 M, pH 6.7) and 2.5 ml
of potassium ferricyanide (1 %, w/v). The mixture was incubated at 50 0C for 20 min. Trichloroacetic
acid (2 ml of 10 %, w/v) was added to the reaction mixture which was then centrifuged for 15 min.
The upper layer of solution (2.5 ml) was mixed with pure water (2.5 ml) and ferric chloride (0.5 ml,
0.1 %, w/v), and the absorbance was measured at 700 nm. The percentage inhibition was calculated
by using the formula
Percentage of inhibition (I %) = [Ac-As] / Ac X 100
where Ac is the absorbance of the control, As is the absorbance of the sample solution.
Nitric Oxide Radical Scavenging Activity Assay [29]
A stock solution of the essential oil sample was prepared to contain 1 mg/ml of it and
different amounts (10, 20, 30, 40 and 50 µg/ml) of the stock solution were transferred to
different test tubes and the volume was adjusted to 25 ml by the same solvent in each case. 0.2
ml of sodium nitro prusside (20 mM) in 1.8 ml of PBS (pH 7.4) was added and the mixture was
incubated at 37 oC for 3 hrs. 1 ml of each solution was diluted with 1 ml of Griess reagent (1 %
sulfanilamide, 2 % H3PO4, 0.1 % N-1-naphthyl ethylenediamine). Similarly a blank was
performed containing an equivalent amount of reagents but without the test samples and
ascorbic acid was used as a positive control. The absorbance of these solutions was measured at
540 nm against the corresponding blank solutions. The percentage of inhibition was calculated
using the formula
Percentage of inhibition (I %) = [Ac-As] / Ac X 100
where Ac is the absorbance of the control, As is the absorbance of the sample solution.
In-vitro Anti-inflammatory activity by Human Red Blood Cell Membrane
Stabilization (HRBC) Method
The HRBC membrane stabilization has been used as a method to study the
antiinflammatory activity [30]. Blood collected from healthy volunteers was mixed with equal
volume of sterilized Alsever solution (2 % dextrose, 0.8 % sodium citrate, 0.05 % citric acid and
0.42 % sodium chloride in water). It was centrifuged at 3000 rpm and the packed cells were
washed with isosaline (0.85 %, pH 7.2) and a 10 % v/v suspension was made with isosaline. The
assay mixture contained the drug at various concentrations (50, 100, 150,200 and 250 µg/ml), 1
ml phosphate buffer (0.15 M, pH 7.4), 2 ml of hyposaline (0.36 %) and 0.5 ml of HRBC
suspension. Diclofenac sodium was used as the standard drug. Instead of hyposaline, 2 ml of
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distilled water was used in thee control. All the assay mixtures were incubated at 37 °c for 30
min and centrifuged. The hemoglobin content in the supernatant solutions was estimated at
560 nm using a spectrophotometer and the percentage of inhibition was calculated from HRBC
membrane stabilization by using the formula
Percentage of Inhibition = 100 × [OD control – OD sample / OD control ]
where, OD sample is optical density of the oil sample and OD control is that of the control.
Results and Discussion
Chemical composition of the essential oil
The volatile constituents identified in the oil from fresh grass of Cymbopogantravancorensis
are listed in Table 1. Hydrodistillation of fresh grass of Cymbopogantravancorensis afforded
yellowish oil with pleasant aroma. These components are 2.0 % (v/w). From this oil 13
components were identified by GC-MS
MS studies. Tricyclene, α
α-Pinene, Camphene , dl-Limonene
, β-Ocimene , Camphor , (-)-Borneol, 2-(3-Methoxyphenoxy)
Methoxyphenoxy) propanoicacid, Fenchyl alcohol ,
Borneol,acetate , α-Cubebene, Elemicin and Caryophyllene oxide are the major constituents of
the essential oil extracted from the aerial (grass) part of the plant.
Totally 52 phytoconstituents have already been identified from thi
this grass. In the present
work, the oil isolated from Cymbopogantravancorensis grass when analysed by GC-MS showed
the presence of thirteen major compounds Table 1.
Determination of In-vitro Antioxidant Assay
The percentage of efficiency of scavenging of free radicals at different concentrations
ranging from 10 µg/ml to 50 µg/ml, was studied for Cymbopogantravancorensis oil by DPPH
radical scavenging method using ascorbic acid as the standard. The results of th
the study are
shown in Table 2.
The percentage inhibition was found to increase dose dependently in all the assay methods
for the test sample as well as for the standard.
Reactive Oxygen Species (ROS) produced by in-vitro methods include super oxide radical,
hydrogen peroxide, hypochlorous acid, etc. Hydrogen peroxide and super oxide can interact in
the presence of certain transition metal ions to yield a highly reactive oxidizing species, the
hydroxyl radical. The antioxidants react with the stable deep vi
violet colour free radical DPPH
and convert it to 1,1-diphenyl 2-2-picrylhydrazine
picrylhydrazine with discoloration.
The essential oils which contain monoterpene hydrocarbons, oxygenated monoterpenes and
/ or sesquiterpenes have shown greater antioxidant properties [31]. There are many reports
indicating the antioxidant potential of the thymol and γ
γ-Terpinene [32-33]. As can be seen
from Table 1, Limonene, Benzenemethanol and γ –Terpinene which are the major components
of the essential oil isolated by us may possess high
higher antioxidant activity and hence these
compounds could be assumed as major contributors for the total antioxidant activity of
Cymbopogantravancorensis essential oil.
The reductive potential measures the ability of a sample to act as electron donor and,
therefore,
herefore, it reacts with free radicals converting them to more stable products and thereby
terminating radical chain reactions. Reducing power characteristic of any compound may serve
as a significant indicator of its potential antioxidant activity and is a supporting feature for its
antioxidant activity [34]. The concentrations used were 10, 20, 30, 40 and 50 µg/ml and
absorbance was read at 700 nm. The reductive potential of Cymbopogantravancorensis essential
oil increased steadily with its increasing con
concentration (Table 2), the maximum inhibition of
83.42 % was obtained at 50 µg/ml of Cymbopogantravancorensis
Cymbopogantravancorensis.
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H2O2 scavenging activity is a measure of the antioxidant activity of the essential oil. In this
direct method which involved UV spectrophotometry, the determination is based on the
intrinsic absorption of H2O2 in the UV region at 230 nm. The essential oil showed moderate
hydrogen peroxide scavenging activity which may perhaps be attributed to the presence of
terpenes and phenolic groups that could donate electrons to hydrogen peroxide there by
neutralizing it into water.
Nitric oxide radical generated from nitroprusside at physiological pH was found to be
inhibited by the essential oils moderately as shown Fig. 2. The concentrations of oil were 10, 20,
30, 40 and 50 µg/ml and inhibition percentages were found to be 75.65, 76.24, 77.99, 78.77 and
79.47 % and ascorbic acid standard exhibited percentage inhibition of 94.61 – 98.47 % at the
test doses.
Determination of In-vitro anti-Inflammatory Activity Study
The in- vitro anti-inflammatory activity of the essential oil from Cymbopogantravancorensis
and the standard by HRBC membrane stabilization method are shown in Table 3.
In the present study, the essential oil showed significant stabilization towards HRBC
membrane and the percentage protection of oil was found to be higher than that of the standard
at all test doses are shown in Fig. 3. The synergic effect of the phytoconstituents like terpenes
and oxygenated compounds present may be the responsible for the higher efficiency of the oil.
The present study showed the essential oil of Cymbopogantravancorensis to possess good
antioxidant
and
inflammatory
activities.
The
bioactive
components
of
Cymbopogantravancorensis oil can act as primary and secondary antioxidants, scavenging free
radicals and can therefore inhibit the lipid peroxidation. The flavoring of food products with
this essential oil may play an important role in future, because of the high value of fruity aroma
insisted in human nutrition (soft drinks, fruit products, flavored teas, flavored milk products,
chewing gums, cakes, sweeties, tarts and also in fine perfumery wherein this essential oil may
be a valuable raw material for various applications. Further studies using animal models are
warranted more in detail to confirm the pharmacological activity of the oil.
Conclusion
The yield of essential oil of the fresh grass of Cymbopogantravancorensis was 2.0 % (v/w).
Among the 52 phtoconstituents identified by GC-MS analysis of the oil sample, 13
major phytoconstituents are Tricyclene, α-Pinene, Camphene , dl-Limonene , β-Ocimene ,
Camphor , (-)-Borneol, 2-(3-Methoxyphenoxy) propanoicacid, Fenchyl alcohol , Borneol,acetate ,
α-Cubebene, Elemicin and Caryophyllene oxide are the major constituents of the essential oil
extracted from the aerial (grass) part of the plant. The essential oil when tested for its
antioxidant activity by various methods showed significant inhibition efficiency and also it
showed higher inhibition efficiency than standard diclofenac sodium at the test doses when
tested for its anti-inflammatory activity by Human Red Blood Cell membrane stabilization
(HRBC) method.
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