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ABSTRACT 

 

This study investigated the antibacterial activity and potency of Lemon grass (Cymbopogon 

citratus) using ethanol, methanol and hot water as extraction solvents. These extracts were tested 

against five bacteria of clinical origin: Staphylococcus aureus, Escherichia coli, Bacillus cereus, 

Klebsiella pneumoniae and Pseudomonas aeruginosa using the Agar well diffusion method. 

Phytochemical screening of the extracts as well as broth inoculation for the determination of the 

Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) 

were also carried out. The results showed that ethanolic extract exhibited the highest antibacterial 

activity with a constant MIC value of 5mg/ml on all the test organisms. Bacillus cereus was the 

most susceptible organism showing sensitivity to all the extracts with MBC value of 10mg/ml for 

the ethanolic extract. Saponin, Tannin, Alkaloids, Phenolics and Glycosides were positive in the 

extracts though at varying concentrations. These phytochemicals with pharmacologic properties 

coupled to the acidic nature of the extracts are major factors influencing the therapeutic values of 

the extracts. Hence, the high level of antibacterial efficacy exhibited by Cymbopogon citratus 

reaffirms its prospective use in the management of infections and also as a potential source of 

antimicrobial agents. 

 

Keywords: Lemon grass, Susceptibility, minimum inhibitory concentration, minimum 

bactericidal concentration. 
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INTRODUCTION 

Antimicrobial agent can be defined as 

a substance that either kills or inhibits the 

growth of microorganisms. Antibacterials, 

Antifungals, Antivirals are employed 

worldwide to cure microbial diseases. 

Antimicrobial agents can either be 

bacteriostatic, that is, inhibits the growth of 

microorganism or bactericidal, that is causes 

irreversible lethal action on bacteria (Rajesh 

and Rattan, 2008). Cymbopogon citrates is a 

plant commonly known as citronella, or lemon 

grass belongs to the plant family Graminea. It 

is a tall perennial and intensively fragrant 

grass cultivated in the West Indies, Central 

and South America, tropical Asia and many 

parts in Africa including Nigeria. It is widely 

cultivated as a commercial crop throughout 

the tropics and subtropics of the world. The 

plant grow well in sandy soils in warm, humid 

climates in full sun with adequate drainage 

(Prakash and Rao, 1997).  

The narrow foliage of lemon grass 

ranges from blue-green to gold and the 

flowers are white, creamy or green. It ranges 

in height from about 3-5 feet and is a bitter, 

aromatic grass with leaves used in herbal 

medicines and herbal teas. Leaves have sharp 

edges and can inflict razor cuts in skin 

(Prakash and Rao, 1997). Lemongrass is also 

highly valued commercially as a common 

food flavoring and ingredient in baked foods, 

confections, cosmetics, perfumes, creams and 

soaps, and the oil used in hair oils and herbal 

baths. The herb’s lemony flavor is widely 

used in Asian (particularly Thai, Lao, Sri 

Lakan, Khmer and Vietnamese) and 

Caribbean cooking. It is used in traditional 

Brazilian medicine as an analgesic and 

sedative, a use that is copies around the world. 

 Fresh C. citratus grass contains 

approximately 0.4% volatile oil. The oil 

contains 65% to 85% citral, a mixture of 2 

geometric isomers, geraniol and neral. Related 

compounds geraniol, geranic acid and nerolic 

acid have also been identified (Abe et al., 

2003; Naik et al., 2010). Other compounds 

found in the oil include myrcene which is 

about 12-25%, diterpenes, methylheptenone, 

citronellol, linalool, farnesol, other alcohols, 

aldehydes, terpineol, alpha-pinene, beta-

sitosterol, coumarin, tannin, usorlic acid and 

more than a dozen other minor fragrant 

components (Calixto, 2000). Non-volatile 

components of C. citratus consists of 

luteolins, homo-orientin, chlorogenic acid, 

caffeic acid, P-coumaric acid, fructose, 

sucrose, octacosanol and others. Flavonoids 

luteolin and 6-C-glucoside have also been 

isolated (Wannisorn et al., 2005; Ekpeyong et 

al., 2015). C. flexosus volatile oil typically 

contains up to 85% citral. However, many 

strains have a higher concentration of geraniol 

(50%) and with citral (10-20%) and methyl 

eugenol as minor components. Another type 

of East India lemon grass is reported to 

contain no citral but up to 30% borneol. 

Lemongrass also includes nutritious calcium, 

irons, magnesium, manganese, phosphorus, 

potassium, selenium and zinc. However, 

geographical variations in the chemical 

constituents have been noted (Abe et al.,

2003). 

 Lemongrass is widely used as an 

analgesic, and has been effective in relieving 

painful headaches. Its essential oil, myrcene, 
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is the constituent that produces this effect and 

confirms the longtime Brazilian use of the 

herb for pain. The herb is also believed to 

reduce spasms, muscle cramps and 

rheumatism (Elujoba et al., 2005). 

 As a mild sedative, lemongrass’ 

myrcene is an effective relaxant that acts as 

central nervous system depressant and helps 

people under stress and hypertension. It is also 

used to relieve insomnia, again confirming the 

Brazilian longtime use of the herb for sedation 

(Okigbo and Ajalie, 2005). 

 Lemongrass is an aromatic and cooling 

herb that is used to increase perspiration and 

relieve fevers and help treat minor, feverish 

illness. Furthermore, it also acts as a diuretic 

and helps promote urination and relieves 

retained water. Lemongrass is said to help the 

gastro intestinal tract andease indigestion, 

flatulence and stomach discomforts. This 

grass is rich in a substance called citral, the 

active ingredient that is also in lemon peel and 

this substance said to reduce digestive 

disturbances and intestinal irritations. The 

herb is an effective treatment for lice, 

ringworm, athlete’s foot and scabies, and is 

also an insect repellent (Hay, 2005; Vaziriana, 

2012). 

Lemongrass is used to treat colds, sore throats 

and flu (especially with headaches and fevers) 

and is reputed to reduce and slow the 

discharge in respiratory conditions, due in part 

to its astringent properties (Onawunmi, 1989; 

Naik et al., 2010). 

Lemongrass is a tonic and supplement 

that is believed to be of great benefit to the 

skin and nails and is often used by herbalists 

to help clear blemishes and maintain balanced 

skin tone. Lemongrass may possess anti-

mutagenic properties. Recent studies have 

demonstrated that myrcene has been found to 

reduce toxic and mutagenic effects (Vaziriana 

et al., 2012). Rich in geraniol and citral, 

lemongrass may contribute to lowering serum 

cholesterol. It may work by interfering with an 

enzyme reaction and inhibiting the formation 

of cholesterol from simpler fats. The herb is 

also said to relieve headache, lower 

intermittent fevers and rid the lungs of mucus 

(Shah et al., 2011; Ekpeyong et al., 2015). 

 Lemongrass is usually ingested as an 

infusion made by pouring boiling water on 

fresh or dried leaves and is one of  the most 

widely used traditional plants in medicine. In 

South America, it is used as antispasmodic, 

anti-hemetic, analgesic, and for the 

management of nervous and gastro-intestinal 

tract disorders and for the treatment of fevers 

(Harris, 2002; Jafari et al., 2012). In India, it 

is used as an anti-tissue, anti-rheumatic and 

antiseptic and is usually ingested as an 

infusion made by pouring boiling water on 

fresh or dried leaves. In Chinese medicine, 

lemongrass is used in treatment of headaches, 

stomach aches, Menstral disorders, abdominal 

pain and rheumatic pain (Sobel, 2007; Choi et 

al., 2012). 

 The aim of this study is to evaluate 

and reaffirm the efficacy of Cymbopogon 

citratus (lemongrass) as an antimicrobial 

agent against some selected microorganisms 

of clinical origin which are implicated in 

human infections. 
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Figure 1: LEMONGRASS (Cymbopogon citratus)      Figure 2: LEMONGRASS (Cymbopogon citratus) 

MATERIALS AND METHODS 

 COLLECTION OF PLANT MATERIALS 

 Fresh leaf sample of Cymbopogon 

citratus (lemongrass) was collected in a clean 

polythene bag at Local Government Area 

House of Kwara State. It was identified 

properly and authenticated at the Botany Unit 

of the Department of Plant Biology, 

University of Ilorin. 

SOURCE AND MAINTENANCE OF 

TEST ORGANISMS 

Staphylococccus aureus, Escherichia coli, 

Pseudomonas aeruginosa, Klebsiella 

pneumoniae and Bacillus cereus were 

obtained from the Medical Laboratory of the 

Microbiology and Parasitology unit of the 

University of Ilorin Teaching Hospital and 

properly identified by biochemical tests. The 

bacteria were maintained on nutrient agar 

slant and stored in the refrigerator at a 

temperature of 4˚C. Bacteria were sub-

cultured onto fresh media at regular intervals 

until they were used for the test. 

EXTRACTION PROCEDURE 

 The fresh leaves sample was properly 

air-dried and grounded. The finely grounded 

powder was then kept in a polythene bag until 

use. 

Preparation of Extracts 

Methanolic, ethanolic and aqueous extract of 

the finely grounded powder of plant material 

were prepared as described by Oyagade et al. 

(1999). The methanolic, ethanolic and 

aqueous extracts of plant material were 

obtained by suspending 10g, 20g and 40g of 

the finely grounded material in 100ml of 

ethanol, methanol and hot water, to get stock 

concentrations of 100, 200 and 400mg/ml 
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respectively. The extraction was done by 

subjecting it to agitation on rotator shaker at 

200 rpm for three (3) days. The resulting 

extract suspension were filtered with 

Whatman filter paper and evaporated to 

dryness at 450C in the oven. The pH of the 

extracts was measured afterwards. 

Sterilization of Materials 

 All glassware used were washed 

thoroughly, rinsed with distilled water, air 

dried and sterilized in an hot air oven at 160 

degrees for 2 hours. Each glassware was 

wrapped with aluminium foil before 

sterilization. Distilled water and all prepared 

media were sterilized in the autoclave at 

121˚C for 15 minutes. Cork-borers and glass 

rods were sterilized by dipping into 70% 

alcohol prior to flaming in a Bunsen burner. 

The working bench was swabbed with 70% 

alcohol before and after each experiment. 

Preparation and Standardization of 

Bacterial Inoculum 

 Preparation and standardization of 

each bacterial inoculum was done using the 

Macfarland’s method. This was carried out by 

picking test organism growing as a pure 

culture in MacConkey bottle and transferring 

into 10 ml of distilled water in test tubes. 

Serial dilution of 10-1 was then carried out by 

pipeting 1 ml from the test tubes containing 

the inoculum into another test tube containing 

9mls of distilled water. This was then 

incubated for 24hrs for growth. This was done 

for each of the five bacteria. A control was 

also prepared by adding 9 mls of distilled 

water into the test tubes. Each standardized 

inoculum was used for antimicrobial test. 

Reconstitution of Extract 

The dried residues were weighed into 

MacConkey bottles and appropriate volume of 

distilled water was added to make a stock 

solution. 

PHYTOCHEMICAL SCREENING OF 

LEMON GRASS EXTRACT 

The phytochemical assays were carried out 

according to the methods described by Trease 

and Evans (1989), Sofowara (1993), and 

Fawole and Oso (2004) and Adetitun et al. 

(2013). 

Test for Saponins 

` Each extract was mixed with water in 

test tubes. Foaming which persisted on 

warming was taken as an evidence for the 

presence of saponins.  

Test for Tanins and Phenolics 

 Each extract was separately stirred 10 

mls of distilled water and filtered. Few drops 

of 5% FeCl3 reagent was added to the filtrate. 

Blue-green or blue-black colouration or 

precipitation was taken as an indication of the 

presence of phenolics and tannins.  

Test for Alkaloids 

 Each extract was stirred with 5mls of 

1% HCL on a steam bath. The solution 

obtained was filtered and 1ml of the filtrate 

was treated with a few drops of Meyer’s 

reagent. The turbidity of the extract filtrate on 

addition of Meyer’s reagent was taken as 
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evidence of the presence of alkaloids in the 

extracts. 

Test for Steroids 

A weight of 0.5g of each extract was 

separately added with 5 drops of acetic 

anhydride and then a drop of concentrated 

Tetraoxosulphate (VI) acid (H2SO4). The 

mixture was steamed for 1hour and 

neutralized with sodium hydroxide (NaOH), 

followed by the addition of chloroform. The 

appearance of a blue-green color indicated the 

presence of steroids. 

Test for Glycosides 

 0.5g of each extract was dissolved in 

2mls of chloroform. Tetraoxosulphate (VI) 

acid (H2SO4) was carefully added to form a 

lower layer. A reddish brown color at the 

interface indicated the presence of a steroidal 

ring that is a glycone portion of the cardiac 

glycosides. 

ANTIBACTERIAL TEST 

 Antibacterial activities of lemongrass 

were determined using the Agar diffusion 

method. An overnight culture of Macfarland 

was spread with an aid of a spreader over 

solidified agar in the sterile Petri-dish. A 

sterile stainless steel cork borer of 5mm in 

diameter was used to make wells, 4 wells were 

made on each plate with one of the wells set 

aside for control. The holes were filled with 

leave extracts. Each well was appropriately 

labeled. Controls were also carried out by 

leaving the well empty. The extracts were 

introduced into the holes with the aid of 

rubber pipette. The inoculated Petri dishes 

were left for an hour at room temperature for 

extracts to diffuse before placing in the 

incubator at 370C for 24 hours for growth of 

test organisms after which zones of inhibition 

were observed. The diameter of the zones of 

inhibition were measured with a ruler and 

recorded. The antimicrobial studies were done 

in triplicates and the mean of the diameters of 

the zones of inhibition in mm were taken and 

the size of the cork borer which is 5mm was 

subtracted from the values. 

Determination of Minimum Inhibitory 

Concentration (MIC) of Lemongrass 

 The minimum inhibitory concentration 

was determined against bacteria after the 

antibacterial test was performed. The MIC of 

the methanolic, ethanolic and aqueous extract 

of the lemon grass plant was determined by 

solution of the extract to various concentration 

5, 10, 20 and 100mg/ml. 9ml of sterile 

peptone water was dispensed in each test tube, 

then 1ml of each of the extract at different 

concentrations were introduced and mixed in a 

test tube 0.1 ml of inoculums was added to 

each test tube. The tubes were incubated 

aerobically at 37oC for 24 hours. Two control 

tubes were maintained for each test batch. 

These included antibiotic control (that is, the 

tube containing the extract, growth medium 

but with no inoculums) and organism control 

(that is, the tube containing the growth media 

and inoculum. The lowest concentration of the 

extract that produced no visible bacterial 

growth i.e no turbidity when compared with 

the control tube was regarded as minimum 

inhibitory concentration (MIC) 
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Determination of Minimum Bactericidal 

Concentration (MBC) Of Lemongrass 

 The MBC of the extracts was 

determined using Olorundare et al. (1992) 

method with little modifications.  Samples 

were taken from the plates with no visible 

growth in the MIC assay and sub-cultured 

onto a freshly prepared Nutrient agar medium 

and then incubated at 37˚C for 48 hours. The 

MBC was taken at the lowest concentration of 

the extract that did not allow any bacterial 

growth of the surface of the agar plate. 

RESULTS 

The pH values of the extracts which were 

taken after filtration are illustrated in Figure 3, 

with all the extracts exhibiting weak acidity 

(6.8-6.9). From the results of the antimicrobial 

activity of all the extracts on the test 

organisms (Table 1), it was observed that of 

all bacteria used E. coli and P. aeruginosa 

exhibited resistance to the hot water extracts 

of the plant but showed susceptibility to other 

extracts. Bacillus cereus showed the highest 

susceptibility to the ethanolic extract with 

zones of inhibition values of 13.5mm, 21.5mm 

and 28.5mm for the 100, 200 and 400mg/ml 

concentrations, respectively.  

Figures 4, 5 and 6 show the susceptibility 

patterns of the test isolates to the varying 

concentrations. At concentration 400mg/ml, 

higher antibacterial activity was exerted on the 

test organisms by all the extracts, especially 

the ethanolic extract. Table 2 represents the 

Minimum Inhibitory Concentration (MIC) of 

the extracts against the organisms. A constant 

MIC value of 5mg/ml was obtained for the 

ethanolic extracts against all test isolates; the 

methanolic extracts had MIC values varying 

between 5-100mg/ml with Klebsiella 

pneumoniae and Staphylococcus aureus 

having the highest (100mg/ml). There were, 

however, no MIC values obtained for Hot 

water extracts against E. coli and P. 

aeruginosa as all concentrations showed 

observable growths in broth inoculation.  All 

the extracts showed bactericidal activities on 

all or few of the test organisms (Table 3). The 

ethanolic extracts showed cidal effects on all 

the test organisms with value as low as 

10mg/ml for E. coli and B. cereus.  

From the phytochemicals assay carried out on 

all the extracts (Table 4), the methanolic and 

ethanolic extracts were positive for the 

presence of saponin, tannin, alkaloids, steroids 

and glycosides, although stronger reactivity 

was observed in the ethanolic extracts. The 

hot aqueous extract also contained all the 

phytochemicals but tannin and glycosides. 
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Figure 3: Graph showing the pH values of the extracts 

TABLE 1: Antimicrobial Activity of the Plant Extracts on the Test Organisms. 

 METHANOLIC 
EXTRACT (mm) 

ETHANOLIC 
EXTRACT (mm) 

HOT WATER 
EXTRACT (mm) 

 

Conc. (mg/ml) 100 200 400 100 200 400 100 200 400 Control 

TEST 
ORGANISM 

          

 
Escherichia coli 

 
11.5 
 
 

 
14.5 

 
16.5 

 
14.5 

 
18.5 

 
24.5 

 
NIL 

 
NIL 

 
NIL 

 
NIL 

 
Staphylococcus 

aureus 

 
12.0 

 
 

 
14.0 

 
16.5 

 
14.0 

 
20.5 

 
27.5 

 
10.5 

 
11.5 

 
12.0 

 
NIL 

 
Bacillus cereus 

 
12.5  

 
 

 
11.5 

 
15.5 

 
13.5 

 
21.5 

 
28.5 

 
10.5 

 
13.0 

 
14.0 

 
NIL 

 
Klebsiella 

pneumoniae 

 
12.5 

 
 

 
11.5 

 
12.5 

 
13.5 

 
14.5 

 
18.5 

 
9.5 

 
13.0 

 
13.5 

 
 

NIL 

 
Pseudomonas 

aeruginosa 

 
9.5 

 
 

 
10.5 

 
11.5 

 
13.5 

 
17.5 

 
24.0 

 
NIL 

 
NIL 

 
NIL 

 
NIL 

NIL : No inhibition 
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FIGURE 4: Graph of test organisms against 100mg/ml concentration of plant extract. 

 

FIGURE 5: Graph of test organisms against 200mg/ml of plant extract 
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Figure 6: Graph of test organisms against 400mg/ml concentration of plant extract. 

Table 2: Minimum Inhibitory Concentration (MIC) of Lemongrass (Cymbopogon citratus) 

ORGANISMS METHANOLIC 
EXTRACTS(mg/ml) 

MIC  ETHANOLIC 
EXTRACT(mg/ml) 

MIC HOT WATER 
EXTRACT (mg/ml) 

MIC  

 5 10 20 100  5 10 20 100  5 10 20 100  

Escherichia coli 
 

+ _ _ _ 10 _ _ _ _ 5 + + + + NIL 

Staphylococcus 
aureus 
 

+ + + _ 100 _ _ _ _ 5 + _ _ _ 10 

Bacillus cereus 
 
 

_ + + _ 5 _ _ _ _ 5 + + _ _ 20 

Klebsiella 
pneumoniae 
 

+ + + _ 100 _ _ _ _ 5 + + _ _ 20 

Pseudomonas 
aeruginosa 
 

+ _ _ _ 10 _ _ _ _ 5 + + + + NIL 

KEY: (-): No Growth indicating inhibition.(+); Growth indicating no inhibition;  NIL- No MIC value 
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TABLE 3: The Minimum Bactericidal Concentration (MBC) of Lemon grass Extract against the test 

organisms. 

TEST ORGANISMS METHANOLIC 
EXTRACT(mg/ml) 

ETHANOLIC 
EXTRACT(mg/ml) 

HOT WATER 
EXTRACT(mg/ml) 

 
Escherichia coli 

 

 
100 

 

 
10 

 
- 

 
Staphylococcus aureus 

 

 
- 
 

 
20 

 
100 

 
Bacillus cereus 

 
20 

 
                     10 
 

 
 

100 

 
Klebsiella pneumoniae 

 

 
- 
 

 
100 

 
- 

Pseudomonas aeruginosa 
 

 
- 
 

 
100 

 
- 

KEY: 

(-): No MBC value  

TABLE 4: PHYTOCHEMICAL SCREENING OF LEMONGRASS EXTRACTS. 

EXTRACTS                               PHYTOCHEMICALS 

SAPONIN 
 

TANIN ALKALOIDS STEROIDS 
 

GLYCOSIDES 
 

 
METHANOLIC 
EXTRACT 

 
       ++ 

 
    + 

 
          ++ 

 
        + 

 
        + 

 
ETHANOLIC 
EXTRACT 

 
       ++ 

 
   ++ 

 
          ++ 

 
         ++ 

 
          ++ 

 
HOT AQUEOUS 
EXTRACT 

 
 
        ++ 

 
 
   _   

 
 
           ++ 

 
 
         + 

 
 
            _ 

KEY: 

+   = Slightly Positive  ++ = Positive     - = Negative   
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DISCUSSION 

Over the years plants have served as a source 

of therapy for infectious diseases ranging from 

mild to fatal. Various researches have 

concentrated on the antimicrobial properties of 

different plants as well as the presence of 

secondary metabolites with pharmacologic 

and therapeutic values. These reports have to a 

large extent provided insights into the 

predisposing factors contributing to the 

efficacy of natural plants in the management 

of infections. Generally, the potency of plants 

as antimicrobial agents is determined by the 

nature of the extractant/solvent, the 

concentration of the extracts and the presence 

of phytochemicals.  

The pH of the ethanolic, methanolic and hot 

water extracts of Cymbopogon citratus

obtained indicates that all the extracts were 

weakly acidic. This is in agreement with the 

report of Isam et al. (2009), which clearly 

stated that the antibacterial activities of the 

extracts are favored by the acidic nature of the 

extracts.  Phytochemical screening also 

carried out indicated the presence of 

biologically active constituents including 

saponin, tannin, glycosides, alkaloids and 

steroids. These metabolites have been reported 

to possess antibacterial and antifungal 

properties (Jafari et al., 2012; Ewansiha et al., 

2012). In this study, the ethanolic extract had 

the highest concentration of the assayed 

phytochemicals, followed by the methanolic 

extract then the hot water extract. 

This study also revealed that the ethanolic 

extract of lemon grass (Cymbopogon citratus) 

possesses high antibacterial activity as it 

showed the broadest spectra against all 

bacteria tested. This could be attributed to the 

presence of a high concentration of 

phytochemicals which in turn is facilitated by 

the solubility capabilities of ethanol used as an 

extraction solvent. Similar reports in 

concordance with this phenomenon include 

the works of Hindumathy (2011), Ewansiha et 

al. (2012), Kruthi et al. (2014). Also, ethanol 

as an organic solvent has a wider propensity 

of dissolving phytoconsituents present in 

plants, compared to Methanol and water, due 

to its chemical composition, structure and 

complexity (Karkala and Ganjewala, 2009; 

Ekpeyong et al., 2015).  

It was also observed that the Gram-negative 

bacteria used in this study (Escherichia coli, 

Pseudomonas aeruginosa and Klebsiella 

pneumoniae) were less susceptible (with lesser 

zones of inhibition) to the extracts compared 

to the Gram-positive organisms (Bacillus 

cereus and Staphylococcus aureus), with B. 

cereus being the most susceptible. This is as a 

result of the variation in cell wall structures 

and complexity of these bacteria (Khan et al., 

2011; Ewansiha et al., 2012). This observation 

also agrees with the reports of Jafari et 

al.(2012) and Kruthi et al. (2014). 

 Low MIC values were obtained for the 

extracts, with a constant value of 5mg/ml for 

the ethanolic extract. This result also 

emphasizes the high antimicrobial potency of 

extracts of Cymbopogon citratus because a 

low MIC indicates a high efficacy of the 

extract (Choi et al., 2011).  At a low 

concentration of 10mg/ml, the ethanolic 

extract exerted bactericidal effects on E. coli 

and B. cereus; the other test organisms varied 

between 10-100mg/ml. The methanolic and 

hot water extracts also had MBC values of 

20mg/ml-100mg/ml. Hence, extracts of 
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Cymbopogon citratus can effectively lyse 

bacterial cells at low concentrations, thus 

confirming the aforementioned high 

antimicrobial efficacy of the plant. 

The results of this study therefore imply that 

Cymbopogon citratus has great antibacterial 

activities and contains biologically active 

compounds with pharmacologic properties. 

Hence, it is a reliable source of therapy for 

infections caused by the test organisms. 

Further modifications of the plant extracts will 

increase the scope of its use for prophylaxis 

and therapy. 

 

 

CONCLUSION 

 

Ethanolic extract of Lemongrass 

(Cymbopogon citratus) demonstrated the 

greatest antimicrobial activity among the three 

extracts, closely followed by the methanolic 

extract and then, aqueous extract. The 

bactericidal effects of these extracts indicate 

that the plant has a promising potential as an 

effective antibacterial agent. The antibacterial 

activity of the three extracts can be enhanced 

if the components are purified. Research 

laboratories are therefore enjoined to work 

collectively with traditional herbal 

practitioners for better knowledge on the 

various uses of these medicinal plants in their 

right concentrations to prevent adverse 

reactions. 

Lemongrass (Cymbopogon citratus) also 

possesses qualities such as its fine lemony 

scent which makes it not only useful as a drug 

but also for domestic (spice for cooking), 

agricultural (pesticides, insecticides) and 

industrial purposes (detergents, cosmetics, 

perfumes) 

 

REFERENCES 

 

Abe, S., Sato, and Inounye, S. (2003). Anti-

Candida albicans Activity of Essential 

Oils Including Lemongrass 

(Cymbopogoncitratus) Oil and Its 

Components. Pp 44:285-91. 

Allenby,C.F., Basketter D.A. and Dickens A. 

(1993). An Arm Immersion Model of  

Compromised Skin Influence on 

Irritation Reactions. 28:84-8. 

Ashebir, M., and Ashefani, M., (2007). 

Assessment of the Antibacterial Activity 

of Some Traditional Medicinal Plants on 

Some Food-Borne 

Pathogens.http://www.cih.uib.no/journal

s/EJHD/ejhd-V13n3/ejhd 13-3 pp5.htm 

(cited 16 May 2007). 

Burt S. (2004). Essential oils: Their 

Antibacterial Properties and Potential 

Applications In Foods, A Review. 94: 

223-53. 

Choi, J., Damte, D., Lee, S., Kim, J., & Park, 

S. (2011, November 9). Antimicrobial 

Activity of Lemongrass and Oregano 

Essential Oil Against Standard 

Antibiotics Resistant Staphylococcus 

aureus and Field Isolates from Cfronic 

Mastitis Cow. Journal of Medicinal 

Plants Research 5(25): 6017-6023. 

Calixto, J.B. (2000). Efficacy, Safety, Quality 

Control, Marketing and Regulating 

Guidelines for Herbal Medicines 

(Phytotherapeutic Agents). Braz J Med 

Biol  Res 33(2): 179-189 

 



I.I. Anibijuwon, I.D. Gbala,                                           Nig. J. Pure & Appl. Sci. Vol. 29 (2016) 

O.C. Ayanwale, O.O. Ayanda 

 

Nig. J. Pure & Appl. Sci. Vol. 29 (2016): 2769-2783 
 
 

 

Page | 2782

Carlini, E.A., Contar, J.D.P. and Silva_Filho, 

A.R. Pharmacology of Lemongrass

(Cymbopogon citratus)  

Eggimann, P., Garbino, J. and Pittet, D. 

(2003). Epidemiology of Candida 

Species Infections in Critically Ill Non-

immuno Suppressed Patients. 3:685-702. 

Ekpenyong, C., Akpan, E., and Nyoh, A. 

(2015). Ethnopharmacology, 

phytochemistry and biological activities 

of Cymbopogon citratus (DC) Stapf 

extracts. China Journal of Natural 

Medicine 321-327. 

Ewansiha, J. U., Garba, S. A., Mawak, J. D. 

and A. O. O. (2012). Antimicrobial 

Activity of Cymbopogon citratus

(Lemon Grass) and It's Phytochemical 

Properties. Frontiers in Science 2(6): 

214-220. 

Elujoba, A.A, Odeleye, O.M. and Ogunyemi,  

C.M. (2005). Traditional Medical 

Development for Medicinal and Dental 

Primary Health Care Delivery System in 

Africa. Afr J Trad CAM 2(1):46-61. 

Harris, R. (2002). Progress with Superficial 

Mycoses Using Essential. International  

Journal of Aromatherapy 12: 83-91. 

Hay. R. (2005). Superficial Fungal Infections 

of Skin and Soft Tissue Infections. 33: 

 89-90. 

Hindumathy, C. (2011). Invitro Study of 

Antibacterial Activity of Cymbopogon 

citratus. International Journal of 

Biological, Biomolecular, 

Agricultural, Food and 

Biotechnological Engineering, 5(2): 

48-52. 

Inouye, S., Uchida, K. and Yamaguchic.  

(2001). Invitro and Invivo Anti-

trichophyton Activity of Essential Oils 

By Vapour Contact. Mycoses 44: 99-

107. 

 

Iwu, M.M. (1993). Handbook of African 

Medical Plants. CRC Press, Boca Raton, 

FL. Pp367. 

Jafari, B., Ebadi, A., Aghdam, M., & 

Hassanzade, Z. (2012). Antibacterial 

Activitiesof Lemon Grass Methanol 

Extract and Essence on Pathogenic 

Bacteria. American-Eurasian J Agric 

& Environ Sci 12(8):1042-1046. 

Khan, A., Qureshi, R., Ullah, F., Gilani, S., 

Nosheen, A., Sahreen, S., et al. (2012). 

Phytochemical analysis of selected 

medicinal plants of Margala Hills and 

surroundings. Academic Journals: 562-

565. 

Kruthi, B., Srikari, K., Priya, P., Jyothi, C., & 

Gogte, S. (2014). In vitro testing of the 

antimicrobial properties of lemon 

grass, eucalyptus and their synergistic 

effect. International Journal of 

Scientific and Research Publications, 

4(2):1-8. 

Kurita, N, Miyaji, M., Kurane, R. and 

Takahara, Y. (1981). Antifungal Activity 

of  Components of Essential Oils. Pp 45: 

945-52. 

Naik, M., Fomda, B., Jaykumar, E., & Bhat, J. 

(2010). Antibacterial activity of 

lemongrass (Cymbopogon citratus) oil 

against some selected pathogenic 

bacteria. Asian Pacific Journal of 

Tropical Medicine, 3(7), 535-538. 



I.I. Anibijuwon, I.D. Gbala,                                           Nig. J. Pure & Appl. Sci. Vol. 29 (2016) 

O.C. Ayanwale, O.O. Ayanda 

 

Nig. J. Pure & Appl. Sci. Vol. 29 (2016): 2769-2783 
 
 

 

Page | 2783

Okigbo, R.N. and Ajalie, A.N. (2005). 

Inhibition of Some Human Pathogens 

with Tropical Plant Extracts. 

International J Molecular Med 

Advanced Sciences 1(1):34-41. 

Okigbo, R.N. and Mmeka, E.C. (2006). An 

Appraisal of Phytomedicine in Africa 

KMITL Science Journal (Thailand) 6(2): 

83-93. 

Onawunmi, G.O., Yisak, A.B. and Ogunlana, 

E.O. (1984). Antibacterial Constituents 

in The Essential Oil of Cymbopogon 

citratus. 12:279-86. 

Paranagama, P.A., Abeysekere, K.H.T., 

Abeywickrama, K. and Nugaliyadde, L. 

(2003). Fungicidal and Anti 

aflatoxigenic effects of the essential oils 

of Cymbopogon citratus against 

Aspergillus flavus isolated from stores  

rice. 

Prakash, A. and Rao, J. (1997). Botanical 

Pesticides In Agriculture. CRC Presss. 

USA. pp: 102-5. 

Prescott, Harley and Klein’s Microbiology. 7th 

Edition. McGraw Hill, New York, NY 

10020.1088 pp. 

Rajesh, B. and Rattan, L.I. (2008).Essentials 

of Medical Microbiology.4th Edition. 

Jaypee Brothers Medical Publishers (P) 

Ltd. New Delhi 110002, India. 500pp. 

Sobel, J.D. (2007). Vulvovaginal Candidosis. 

Pp 369: 1961-71. 

Vaziriana, M., Kashania, S., Ardekania, M., 

Khanavia, M., Jamalifar, H., Fazeli, M., 

et al. (2012). Antimicrobial activity of 

lemongrass (Cymbopogon citratus (DC) 

Stapf.) essential oil against food-borne 

pathogens added to cream-filled cakes 

and pastries. Journal of Essential Oil 

Research 24(6):579-582. 

Wannisorn, B., Jarikasem, S., Siriwangechain, 

T. and Thubtimthed, S. (2005). 

Antibacterial properties of essential oils 

from Thain medicinal plants 76:233-6. 

 

 

 

 


