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Antimicrobial activity of Lemon Grass (Cymbopogan citratus) extract against microbes of
environment and food origin
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Abstract
In this investigation Lemon grass (Cymbopogan citratus) used for determination of antibacterial
activity against food and soil bacteria, and for determination of antifungal activity against fungal
pathogens (A. niger, A. flavus, Candida sps.,and Trycophyton sps.). The antimicrobial activity of
the Lemon Grass in different solvents (n-Hexane, Chloroform, Acetone) was examined. In
antibacterial activity of the Lemon Grass extract showed maximum zone of Inhibition was
observed in Chloroform extract (3.1cm) and minimum zone of inhibition was observed in
Acetone extract (1.2cm). The MIC of the Lemon extracts showed that MIC ranged between
3.1 mg/mL. The ethanolic extract of E. coli appeared to be the most effective with the lowest
inhibitory concentration being 2.75 mg/mL against Bacillus sps. N-Hexane extracts of
Pseudomonas sps. was the second most effective plant extracts with MIC of 2.55 mg/mL. In the
Antifungal assay, Candida sps. was showed

maximum antifungal activity (3cm) and

Trycophyton sps was showed minimum antifungal activity (0.9 cm).
Introduction
The name Cymbopogon is derived from the Greek words “kymbe” (boat) and “pogon” (beard),
referring to the flower spike arrangement. The biologically active constituent of lemon grass is
citral constituting more than 75% (w/w) of its essential oil (Huynh et al., 2008). Lemongrass
essential oil is applied for its medicinal value to cure acne, oily skin, scabies, flatulence,
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headaches, blood circulation problems (Pearson 2010) and excessive perspiration due to its
antimicrobial and antibacterial activities (Lawless 1995).
It is used widely as an essential ingredient in Asian cuisines due to the sharp lemon flavour.
C. citratus, which belongs to the family of Gramineae, is commonly used in folk medicine for
treatment of nervous and gastrointestinal disturbances (Bassole et al., 2011). It is also used as
antispasmodic, analgesic, anti-inflammatory, anti-pyretic, diuretic and sedative (Bassole et al.,
2011; Francisco et al., 2011).
Several studies have shown that the lemon grass has antibacterial and antifungal properties. It
can be used in cleaning wounds and in food poisoning, staphylococcal infections, and other
common infections of the colon, stomach, and urinary tract (Bhoj et al., 2011). Cymbopogon
citratus (DC) Stapf (Poaceae) (lemon grass) is an aromatic perennial tall grass with rhizomes and
densely tufted fibrous root. The plant is a native herb from India and is cultivated in other
tropical and subtropical countries (Dama et al., 2011; Gore et al., 2010; Huynh et al., 2008).
Essential oils are organic substances produced by plants which can be obtained from roots, stem,
bark, leaves, flowers, fruits and seeds (Pearson 2010). Lemongrass is a rich source of citral,
which is used in perfumery, pharmaceutical industries, and bioactive compounds (flavonoids and
vitamin C) as shown in figure. 1.

Figure 1: Different activities and uses of essential oils
These natural antioxidants occur in all higher plants, and in all parts of plants. Typical
compounds that exhibit antioxidant activity includes vitamins, carotenoid and phenolic
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compounds. Plants also possess enzymatic systems that protect them against H 2O2 and other
harmful reactive oxygen species; these include superoxide dismutase (SOD) and catalase.
Human body is subject to numerous biologic stresses. This may be due to the environmental or
pathological. The mode of stress which has been a speculative subject of interest in the recent
times is “oxidative stress phenomenon” this is believed in part to be responsible for the
inflammatory conditions (Sodipo et al., 1991).
The natural flavonoids are also attracting more and more attention not only due to their
antioxidant properties, but also as anti-carcinogenic and anti-inflammatory agents because of
their lipid anti-peroxidation effects (Martin et al., 2002). Lemongrass biomass is steam distilled
for the extraction of essential oil, a natural product with wide application in the food and
pharmaceutical industries, perfumery and cosmetics, and eco-friendly pesticides (Ganjewala &
Luthra 2010; Weiss 1997). Lemongrass oil has a pleasant and refreshing aroma and antifungal
and antibacterial properties (Anaruma et al., 2010; Guynot et al., 2003; Kumar et al., 2009;
Pandey et al., 2003).
Materials and Methods
Isolation and Characterization of Fungal and Bacterial Isolates
The fungal isolates used in this study were obtained from Sabouraud‟s dextrose agar to evaluate
their cellulolytic and hemicellulolytic activities and nutrient agar media used for isolation of
Bacterial sps. The morphological and biochemical characteristics of the isolates were examined
according to the Bergey’s manual of determinative Bacteriology (Kumar et al., 2015).
Preparation of Lemongrass Extracts
Selected Cymbopogan citratus was dried in shade and then powdered with the help of grinding
machine. 2 grams of shade dried powder was filled in the collection tube and extracted with
n- Hexane, Acetone, Acetone successively upto 48 hrs and will be used for antibacterial assays.
Antibacterial Activity Assay
Agar well diffusion method used to evaluate the antimicrobial activity of plants extracts (Owen
et al., 2004; Magaldi et al., 2004) similarly to the procedure used in disk-diffusion method, the
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agar plate surface is inoculated by spreading a volume of the microbial inoculums over the entire
agar surface. Then, a hole with a diameter of 6 to 8 mm is punched aseptically with a sterile cork
borer or a tip, and a volume (20-100 mL) of the extract solution at desired concentration is
introduced into the well. Then, agar plates are incubated under suitable conditions depending
upon the test microorganism. The antimicrobial agent diffuses in the agar medium and inhibits
the growth of the microbial strain Tested
Minimum Inhibitory Concentration (MIC) Test
Minimum inhibitory concentration was determined according to the method described earlier
(Kalita et al., 2016; Sharma et al., 2011) by adding various concentrations of essential oil
(6.25–100 μg) in Sabouraud dextrose broth medium and Nutrient Broth. Further, 100 μl of
inoculum was added to each tube and incubated the tubes at 28°C for 7 days. The MIC was
regarded as the lowest concentration of the oil that did not permit any visible growth after 7 days
of incubation.
Antifungal activity Assay
Antifungal activity of solvents extract of all the selected lemongrass extracts was determined by
agar well diffusion method on CDA medium. Solvent extracts of Lemon Grass was screened for
antifungal properties against Aspergillus niger, Aspergillus flavus, Candida sps. and Trycophyton
sps. The 24-h-old cultures of separate strains grown in nutrient broth were spotted on the fungal
test cultures prepared on the CDA medium (Kumar et al., 2015). The plates were incubated at
room temperature for 7 days and fungal growth inhibition was measured (Kumar et al., 2015;
Pearson 2010).

Result and Discussion
Isolation of Bacterial and Fungal sps
The fungal isolates used in this study were obtained on Sabouraud‟s dextrose agar (SDA) are
Aspergillus niger, Aspergillus flavus, Candida sps. and Trycophyton sps.. The bacterial isolates
examined in this study, which were obtained on Nutrient Agar Media (NAM) are Bacillus
subtilis, Pseudomonas aueroginosa.
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Antibacterial test
In the present study, the antimicrobial activity of the Cymbopogan citratus in different solvents
(n-Hexane, Chloroform, Acetone) was examined (as shown in figure 2). There was significant
variation (p<0.05) observed between n-Hexane, Chloroform, Acetone solvents for the
antimicrobial activities of each of the tested plant extracts and microorganisms.

Figure 2: Antibacterial activity of Cymbopogan citratus Extract
Graph 1: Antibacterial activity of Cymbopogan citratus against bacterial strains
Antibacterial Property of Cymbopogan citratus against
Bacterial Strains
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In Antibacterial Activity of the Cymbopogan citratus extract showed maximum zone of
Inhibition was observed in Chloroform extract (3.1cm) and minimum zone of inhibition was
observed in Acetone extract (1.2cm) as shown in Graph 1
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Minimum Inhibitory Concentration (MIC) Test
The minimum inhibitory concentration was determined for Cymbopogan citratus extracts which
show antimicrobial activity against microbes associated. The MIC of the Lemon extracts showed
that MIC ranged between 3.1 mg/mL and 50 mg/mL for the organic extracts and between 25 and
50 mg/mL for the extracts. When comparing the MIC values of the tested plants, the ethanolic
extract of E. coli appeared to be the most effective with the lowest inhibitory concentration being
2.75 mg/mL against Bacillus sps. N-Hexane extracts of Pseudomonas sps. were the second most
effective plant extracts with MIC of 2.55 mg/mL. Plant extracts show MIC in the range of
25-50 mg/mL and were thus shown to be less effective against microbes. It has been established
that MIC results do not always correlate well with the DIZ values but, in present investigation,
the observation of MIC related with the DIZ value might be due to the adoption of disc diffusion
assay for both antimicrobial activity and MIC determination of plant extracts as shown in
Table 1.
Table 1: MIC of plant extracts in different solvents
Plant

Solvent

Pseudomona

Bacillus

s sps.

sps.

A.niger

A.

Candida

Trcophyton

flavus

sps

sps.

Cymbopogon

N-Hexane

2.1

1.7

2.1

3

1.7

1.2

Citrates

Acetone

2.5

1.8

1.2

1.8

2.6

1.4

Chloroform

2.9

1.3

1.9

2.0

3.2

2.3

Antifungal activity test
Antifungal activities of lemongrass species were observed against fungal isolates Aspergillus
niger, Aspergillus flavus, Candida sps, Trycophyton sps as shown in Figure 3. The Candida sps.
was showed maximum Antifungal Activity (3cm) and Trycophyton sps was showed minimum
Antifungal activity (0.9 cm).
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Figure 3: Antifungal Activity Test
The extracts of Lemon Grass showed antifungal activity against fungal sps. with inhibition zone
diameter range of 0.9-3 cm/15µL (Graph 2). The acetone and n-Hexane extracts of Lemon grass
showed higher antifungal activity against Candida albicans with inhibition zone diameters of 3
cm/15µL. The acetone extracts of Lemon Grass showed the Minimum antifungal activity against
Trcophyton sps. with inhibition zone diameters of 0.9 mm/15µL.
Graph 2: Antifungal property of Lemongrass against fungal Pathogens
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Conclusion
Plant extracts have been used for many thousands of years, in food preservation,
pharmaceuticals, alternative medicine and natural therapies. It is necessary to investigate those
plants scientifically which have been used in traditional medicine to improve the quality of
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healthcare. Essential oils are potential sources of novel antimicrobial compounds especially
against bacterial pathogens. In vitro studies in this work showed that the essential oils inhibited
bacterial growth but their effectiveness varied. The antimicrobial activity of many essential oils
has been previously reviewed and classified as strong, medium or weak. World wide
investigations carried out on Cymbopogan citratus have motivated researchers to focus their
interest toward the study of botanical antimicrobials. It is apparent that the use of essential oils
and their derivatives has been widely described and essential oils have been used against a wide
range of bacteria and fungus. Accordingly, this review provides a brief overview of essential
oils, their active constituents and their potential as sources of antibacterials and antifungals
activity. The relevant literature summary shows that essential oils exhibit a diverse range of
antimicrobial properties, and indicates their natural sustainability when used as potential
biocontrol agents against fungal and bacterial pathogens. Extract was made using solvents of
acetone, n-hexane and chloroform. N-hexane extracts of lemongrass shows MIC of 10-3 for
A.niger, 10-2 for A. flavus and 10-3 for Candida sps.
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