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ABSTRACT

The aim of the present study was to investigate the various chemical components present in the volatile oil of leaves of
Cymbopogon citratus and to determine its antimicrobial activity. Nineteen compounds were identified in the C.citratus oil
sample representing 99.8% of the detected compounds that included Citral, geranial, and myrcene as major component. The
antimicrobial activity was assayed using the oil and a 2% cream formulation of the oil and a cup plate method by measuring
the zone of inhibition of growth. The gram-positive organisms used were Bascillus subtilis, Saphylococcus aureus, Bacillus
megaterium and Bascillus coagulans. The gram-negative organisms used were Escherichia coli, Klebsiella pneumonia,
Psedomonas aeruginosa and Salmonella typhii. In-vitro antifungal studies were also carried out using, Candida albicans,
Aspergillus niger and Trichoderma lignorum. The standard drug used was Ciprofloxacin, for gram-positive, gram-negative
and also for fungi. Both the oil and the cream formulation displayed anti-microbial activity against fungi and bacteria.
Keywords: Cymbopogon citratus, volatile oil, Cream formulation, antimicrobial activity.
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1. Introduction

Lemongrass (Cymbopogon citratus) is a commercialy
important aromatic tropical grass of the family poaceae,
commonly known as sweet grass family. Leaves of this
plant contain high citral content in the essential oils with a
typical strong lemon-like aroma. As a medicinal herb,
lemongrass has been considered as carminative, insect
repellent and widely used as herbal tea. Lemongrass oil is
one of the most important essential oil produced in the
world. India is a major producer of this oil. Chemical
compounds present in varying concentration in lemongrass
have a great demand due to their use in perfumery, flavor
and pharmaceutical industry. The oil extracted from leaves
of lemongrass is used for its anti-inflammatory, antipyretic,
diuretic activity (Negrelle and gomes, 2007) and are also
reported to have antimicrobial activity.

In recent year, multiple drug resistance, both in human and
plant pathogenic microorganism have been developed due
to indiscriminate use of commercial antimicrobial drugs
used in infectious diseases (service, 1995). This prompts to
the search for new, safe and effective antimicrobial agents
from alternative natural resources like plant products.
Antimicrobial agents from plant sources have much
therapeutic potential; not only they are effective in the
treatment of infectious diseases, but also lessen a large
number of side effects that are often linked with existing
antimicrobial agents (Shakharkar PR et al., 1998; Jin L et
al., 2009). One of the methods that reduce the resistance to
antibiotics is by using antibiotic resistance inhibitor of plant
origin (linuma et al., 1994; Kim et al., 1995). The essential
oil is watched today because of marked spread of antibiotic
resistant bacteria. The essential oils have been reported to
be active against. Methicillin resistant Staphylococcus
aureus and other resistant bacteria (Nelson, 1997). The
present study analyze the chemical composition of the
volatile oil from the leaves of Cymbopogon citratus and
evaluates the antimicrobial activity of the oil and a cream
formulation of the cil.

2. Materialsand Methods

Plant material

Fresh leaves of C.citratus (lemongrass) were collected from
the surroundings of Dehradun city located in Uttarakhand
(India). The plant was properly identified and authenticated.
Extraction of volatile oil

Freshly collected leaves were subjected to hydrodistillation
(leaves: water ratio = 1:6) for the extraction of essential oil
for 3 hrs using a Clevenger (Borosil, Mumbai) apparatus
(Clevenger, J.H., 1928). The distilled volatile oil was dried
over anhydrous sodium sulphate, filtered and stored at 4°C.
The percentage yield of essential oil was 0.35 % (v/w).
GC-M S analysisof ail

GC-MS analysis was performed by using Perkin Elmer
Clarus-500 equipped with a flame ionization detector. The
GC column was (30 m x 0.25 um) fused silica capillary
column. The GC conditions were as follows: injector and
detector temperature,250°C; oven temperature programmed
to rise from 110°C to 230°C at 10°C per minute. I njection
volume: 2ul. Helium, the carrier gas, was used at a flow
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rate of 1 mL/min. The oven temperature was programmed
from 70°C to 260°C at 10 °C/min. the effluent of the GC
column was introduced directly into the source of MS.
Mass spectra were obtained in EI mode with 70 eV
ionization energy. lon source and transfer line temperature
was kept at 300°C. The mass spectra were obtained by
centeroid scan of the mass range from 40 to 500 amu for 2
sec. percentage of components of the essential oil was
matching their recorded spectra with the data bank mass
spectra of Wiley library provided by the instrument
software.

Formulation of essential oil Cream

The distilled essential oil was formulated in to a cream by
using a suitable base (oil in water type: O/W) listed in the
Table 1. Aqueous cream was just as effective as the test
agents because of its easy penetration into the skin (Muller
MJ. 2003). Stearic acid, cetosteryl alcohol, liquid paraffin
and petroleum jelly were melted on a steam bath at 75 °C.
The remaining ingredients were dissolved in water and
boiled at 75°C. The agueous solution was than added to the
above oily phase with agitation. Potassium hydroxide reacts
with a portion of stearic acid to form potassium stearate
which emulsifies the un-reacted stearic acid and becomes a
dispersed phase. Excessive agitation was avoided so that air
was not entrapped within the cream. 2 ml of volatile oil was
mixed into the above prepared cream base with uniform
gtirring using a mechanical stirrer. Then glycerin (7 mL)
was added and mixed in. The formulated cream was stored
in asuitable plastic container.

Table 1: Composition of cream base

Ingredients Composition w/w
Stearic acid 16.00 %
Potassium hydroxide 0.50 %
Cetosteryl alcohol 5.00 %
Liquid paraffin 3.50 %
Petroleum jelly 3.50 %
Methyl paraben 0.16 %

sodium

Propyl paraben sodium 0.04 %
Glycerin 7.00 %
Purified water 64.30 %

Antimicrobial its cream
Formulation

The well agar assay (Kavanagh, F., 1972) of drug potency
is based on the measurement of the diameter of zone of
microbial growth inhibition surrounding the well (cups).
The gram-positive organisms tested were, Bacillus
coagulans, Bacillus subtilis, Bacillus megaterium and
Saphylococcus aureus, and the gram-negative organisms
used were, Escherichia coli, Pseudomonas aeruginosa,
K.pnemonia and Salmonella typhii. The fungal strain used
was Aspergillus niger, Candida albicans and Tricoderma
lignorum. All the microorganisms were collected from
Institute of microbial technology (IMT) Chandigarh (India).
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Petri dishes were cleaned, dried and sterilized. Then they
were filled with nutrient agar (Himedia, Mumbai) and
Sabouraud’s dextrose agar (SDA) (Himedia, Mumbai)
medium for bacteria and fungi, respectively. After
solidifying, the plates were inoculated with the organisms.
Three and four holes were made in each plate with a sterile
stainless steel borer with a height of 10 mm and internal
diameter of 6-8 mm. The essential oil (0.1 mL), 200 mg of
cream and cream base was added to each hole. Then the
plates were refrigerated for two hrsto allow diffusion. Then
the plates were incubated at 37 + 1°C for 24 hrs and 28 £
1°C for 48 hrs for bacteria and fungi, respectively. The
standards used were Ciprofloxacin.

TLC Finger prints of Cymbopogon citrates

Sample application: Band wise application of volume 10pl
of each extract.

Development chamber: Camag Twin Trough Chamber 10 x
10cm

Mobile Phase: Toluene: Ethyl acetate = 93: 07

Figure 1: TLC Finger prints of Cymbopogon citrates

3. Resultsand Discussion

The total of 19 compounds was identified with 99.8% by
GC-MS anaysis. The oil is manly composed of
monoterpenes and sesquiterpenes. The maor compound
identified was citral which accounted for 74.09% of the
total oil. Composition of volatile oil congtituents of
lemongrass has been reported (Chisowa, E.H , 1998). The
essential oil of lemongrass is characterized by a high
content of citral and its quality is generally determined by
the amount of citral present in the cil. Citral is a mixture of

ISSN: 2321-3132 | CODEN (USA): 1JCPNH

two stereo-isomeric  monoterpene aldehydes; geranial
(trans-citral, caled citral-a) and neral (cis-citral, called
citral-b). Essential oil of C.citratus is mainly composed of
citral with general predominance of geranial. Significant
antimicrobial activity was observed against both gram-
positive bacteria and gram negative bacteria (Table -2).
However, the antimicrobial activity was more potent on the
gram-positive than the gram negative species tested,
particularly on Saureus and B. subtilis. The oil was as
potent on B. subtilis as the standard, Ciprofloxacin. Both
the oil and 2% cream formulation displayed dramatic
antimicrobial activity on al of the fungal strains tested, but
were particularly notable on T. lignorium and C. albicans
(Table-3). The essential oil has been reported to contain
mono-, sesqui- and di-terpenes. The present investigation
also indicated that the same mono- sesqui- and di-terpenes
are present in the volatile oil. Although the volatile ail
contain the same group of compounds but the percentages
of individual components differ (Koba Koffi, et al., 2009).
The essential oil obtained from this plant and its cream
formulations exhibited antibacterial and antifungal
activities. These activities may be attributed to the
presences of the above noted compounds of mono-, sesqui-
and di-terpenes (Magiatis P,et. Al., 1999; Tzakou O et al.,
2001; .Oumzil H et al., 2002).

These chemical components probably exert their toxic
effects against microorganisms through the disruption of
bacteria or fungal membrane integrity since they are known
to increase membrane permeability in yeast cells and in
isolated mitochondria (Uribe S et al., 1998). This is
strongly supported by the study on the effects of different
essential oil components on outer membrane permeability
in gram-negative bacteria (Knoblock K et al., 1998). The
significant antimicrobial effect of lemongrass essentia oil
and the cream prepared by the oil against all the pathogens
confirmed that the compounds present in the oil are
responsible for the effective antimicrobial activity. Thin
layer chromatography studies indicated the presence of
citral and all different compounds confirms that the activity
may be due to citra and other compounds (Fig. 1),
confirming the synergistic action. In this study, it was found
that both oil and 2% cream formulation yielded good
activity against fungi and bacteria. This may be due to the
presence of the high percentage of the citral (74.09%).

Table 2: GC-MS analysis of Essential oil

Retention time Chemical constituents Composition (%)
2.218 B-Phellandrene 0.7%
3.743 B -Cymene 0.2%
4.734 o —pinene 0.13%
6.140 Myrcene 12.25%
8.259 Dipentene 0.23%
10.721 Citral-b 32.27%
12.059 Citral-a 41.82%
14.125 3 —Pinene 0.16%
15.572 Delta-3-catrene 0.16%
16.316 Geranyl acetate 3.00%
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18.344 B -elemene 1.33%
21.782 Germacrene-D 0.75
23.578 0- Cadinene 0.75
26.173 Geraniol 1.65%
31.600 a-Terpineol 0.40
33.518 B -Caryophylene 0.18%
34.953 Terpenolene 0.05%
40.559 Methyl heptanene 2.62%
42.497 Elemol 1.2%

Table 3: Antibacterial Activity of Essential oil and Cream Formulation of Lemongrass

Test Organism Diameter of zones of inhibition
S No Essential oil 2% Cream formulation Standard
(0.1ml) (200 mg) (Ciprofloxacin)
1 Bacillus coagulans 13mm 10mm 18mm
2 Bacillus subtilis 18mm 15mm 19mm
3 Bacillus megaterium 16mm 13mm 20mm
4 Staphylococcus aureus 26mm 20mm 32mm
5 E.Coali 12mm 9mm 25mm
6 Salmonella typhii 11mm 9mm 24mm
7 Pseudomonas aeruginosa 10mm 9mm 20mm
8 K.pnemonia 14mm 10mm 28mm
Table 4: Antifungal Activity of Essential oil and Cream Formulation of Lemongrass
Diameter of zones of inhibition
Test Organism Standard Essential oil 2% Cream formulation
S. No. (Fungal strain) (Ciprofloxacin) (0.1ml) (200mg)
1 Aspergillus niger 18mm 15mm 11mm
2 Candida albicans 19mm 18mm 15mm
3 Tricoderma lignorum 17mm 16mm 14mm

4. Conclusion

From this study it was observed that the product developed 2.
in the form of a cream formulation (2%) from the essential

oil of C. citratus possibly can be used as an antimicrobial

cream to cure the skin diseases. Further clinical studies on 3.
human volunteers will be conducted to confirm these

activities.
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