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Abstract 

Lemon grass (Cymbopogon citratus) is a plant that belongs to the plant family 

Graminea. It is a bitter aromatic grass with leaves used in herbal medicine and 

herbal teas. The research is aimed at determining the antimicrobial activity of lemon 

grass on Staphylococcus aureus and Streptococcus pneumoniae. Phytochemical 

screening of lemon grass extract was carried out using standard procedures. 

Antibacterial activity of the extract was determined using the Kirby-Bauer disc 

diffusion method; the Minimum Inhibitory Concentration (MIC) and Minimum 

Bactericidal Concentration (MBC) were also carried out following standard methods. 

Saponins, tannins, alkaloids, steroids and glycosides were all present in the extract. 

Zones of inhibition were highest at 100% concentration for both organisms; 

Staphylococcus aureus was more sensitive to the extract having an inhibition zone of 

20mm while Streptococcus pneumoniae has an inhibition zone of 15mm. The 

minimum inhibitory concentration (MIC) of the extract against the tested 

microorganisms was at 75mg/ml and minimum Bactericidal concentration (MBC) 

was 100mg/ml. Bioactive substances from lemon grass plant can be employed in the 

formulation of antimicrobial agents for the treatment of bacterial infections such as 

pneumonia. 

Keywords: Antibacterial, Lemon grass, minimum inhibitory concentration and 

minimum bactericidal concentration. 
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1. INTRODUCTION 

Cymbopogon citratus is a plant commonly known as Citronella or lemon grass that 

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 of Africa including Nigeria. It is widely cultivated as a commercial crop 

throughout the tropics and subtropics of the world. Lemon grass may possess anti-

mutagenic properties (Vaziriana et al., 2012). 

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 it is a bitter 

aromatic grass with leaves used in herbal medicine and herbal teas. Lemon grass is 

also highly valued commercially as a common food flavouring and an ingredient in 

baked foods, confection, cosmetics, perfumes, creams and soaps, and the oil used in 

Asia (Particularly Thai, Lao, Sri Lanka, Khmer, Vietnamese and Caribbean) for 

cooking. It is used in traditional Brazilian medicine as an analgesic and sedative, a use 

that is copied around the world. 

Medicinal use of lemon grass is known to mankind since antiquity as its oil has been 

used to cure various aliments like cough, cold, spitting of blood, rheumatism, 

lumbago, digestive problems, bladder problems, leprosy and as mouth wash for the 

toothache and swollen gums. It has also been claimed to be a stimulating diuretic, 

anti-purgative and sudorific to reduce fever. Lemon grass can also be used in the 

treatment of colds, sore throats and flu (especially with headaches and fevers) and is 

reputed to reduce and slow the distance in respiratory condition, due, in part, to its 

astringent properties (Onawunmi, 1989; Naik et al., 2010). 

 

2. STATEMENT OF PROBLEM  

Resistance phenomena have become a threatening situation in clinical practice most 

especially to common antibiotics employed in the treatment of patients with bacterial 

infections. In Nigeria, the same problem is being faced hence the need to search for 

the antimicrobial activity of certain plants so as to help in combating bacterial 

infections. 

2.1 Objectives of the Study 

• To carry out phytochemical screening of lemon grass.  
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• To determine the antimicrobial activity of lemon grass on Staphylococcus 

aureus and Streptococcus pneumoniae. 

• To determine the minimum inhibitory concentration (MIC) and minimum 

bactericidal concentration (MBC) on Staphylococcus aureus and 

Streptococcus pneumonia. 

 

3. METHODOLOGY 

3.1 Study area 

Bauchi state is located in North Eastern part of Nigeria. The state is bounded by Kano 

and Jigawa to the North; Yobe and Gombe to the East; Kaduna to the West and 

Plateau and Taraba to the South. 

3.2 Sample collection 

Fresh leaves of Lemon grass were collected in a clean polythene bag from Muda 

Lawal market, Bauchi. It was identified and authenticated at the Botany Department 

of Abubakar Tafawa Balewa University, Bauchi. 

Confirmed Staphylococcus aureus and Streptococcus pneumoniae isolates were 

collected from Veterinary Research Institute, Vom. 

3.3 Sample processing 

- The leaves collected were thoroughly washed with water and wiped with a 

clean cloth. Old leaves and some dried parts were discarded. 

- 22 grams of fresh lemon grass leaves was weighed.   

- The leaves were then cut in 2-3 parts using sterile stainless steel knife for 

drying convenience. 

- The sample was then dried under shed and was ground using mortar and 

pestle. 
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3.4 Extraction method 

     20g of the lemon grass powder was weighed using weighing balance and was then 

transferred into a glass bottle and homogenized with 200ml of methanol and was left 

to macerate for 48 hours at room temperature with occasional shaking and stirring 

using glass rod. The mixture was then filtered and the resulting filtrate was 

concentrated under reduced pressure at 40ᵒC in a water bath yielding a dark green 

extract. 

Various concentrations of the extract and sterile distilled water were prepared as 

100%, 75%, 50%, 25%, 12.25%, and 6.25% respectively. 

3.4.1 Phytochemical Screening of Lemon Grass Extract 

Phytochemical screening was carried out according to the methods described by 

Fowale and Oso (2004) and Adetitu et al., (2013). 

a) Test for Saponins 

The extract was mixed with water in a test tube. Foaming which persisted on was 

taken as an evidence for the presence of saponins.  

b) Test for Tannins 

The extract was separately stirred in 10mls of distilled water and filtered. Few 

drops of 5% feCl₃ reagent was added to the filtrate. Blue-green colour was taken 

as indication present of phenol and tannin. 

c)  Test for Alkaloids  

The extract was stirred with 5mls of 1% HCL on a steam bath. The solution 

obtained was filtered and 1ml of the filtered was treated with a few drops of 

Meyers reagent. The turbidity of the extract filtrate on addition of Meyers 

reagent was taken as the evidence of the presence of alkaloids in the extract. 

d)  Test for Steroids 

 0.5g of extract was separately added with 5 drops of acetic anhydride and then a 

drop of concentrated hydrogen (IV) acid (H2SO4). The mixture was steamed for 

1 hour and neutralized with sodium hydroxide (NaOH), followed by the addition 

of chloroform. The appearance of blue-green color indicates the presence of 

steroids. 
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e) Test for Glycosides 

0.5g of the extract was dissolved in 2mls of chloroform. Hydrogen 

tetraoxosulphate (IV) acid (H2SO4) was carefully added to form a lower layer. A 

reddish brown color indicates the presence of glycosides. 

3.4.2 Antimicrobial Susceptibility Testing 

      The medium used was Mueller-Hilton (MH) agar and was prepared based on 

standard procedures of Tille (2013).  

Whatman filter paper no. 1 was used to prepare discs approximately 6 mm in diameter, 

which were placed in a Petri dish and sterilized in a hot air oven at 160ᵒC for 30 minutes. 

The prepared filter paper disks were impregnated with various concentrations of the 

extract prepared at 100µL per disc.  

   Kirby-Bauer disk diffusion method was employed as described by CLSI (2018). 

Staphylococcus aureus was cultured in normal saline then diluted to a density visually 

equivalent to 0.5 MacFarland turbidity standard. The plates of Mueller Hilton Agar 

were dried in an incubator for 30 minutes; few drops of diluted culture of the 

organism was floated on the medium and distributed all over the plate. The plates 

were allowed to dry for 5 minutes. Using sterile forceps, the impregnated discs were 

gently pressed down to ensure better contact with the agar. Unsoaked (with lemon 

grass extract) filter paper discs of 6mm diameter were used as negative control. The 

plates were then incubated at 37°C for 24 hours. The zones of growth inhibition were 

measured (in millimetres) as a diameter from the edge to edge of the clear area using a 

ruler. 

The same procedure was carried out for Streptococcus pneumoniae. 

3.4.3 Determination of Minimum Inhibitory Concentration (MIC) 

The MIC of the extract of the lemon grass plant was determined by solution of extract 

to various concentration 100, 75, 50, 25, 12.25, and 6.25ml. 2ml of sterile peptone 

water was dispensed in each test-tube. Then 1ml of inoculum was added to each test-

tube. The tubes were incubated aerobically at 370C for 18 hours. Two control tubes 

were maintained for each test tube batch. These included a control that is the tube 

containing the extract, (growth medium but with no inoculum) and organism control 
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(that is the tube containing the growth media and inoculum. The lowest concentration 

of the extract that produce to visible bacterial growth i.e. no turbidity when compared 

with the control tube was regarded as minimum inhibitory concentration (MIC). 

3.4.4 Determination of Minimum Bactericidal Concentration (MBC) 

The MBC of the extract was determined using Olorundare et al., (1992) method with 

little modification. Samples were taken from the plates with no visible growth in the 

MIC assay and sub-cultured onto freshly prepared Mueller-Hilton agar medium and 

then incubated at 370C for 48hrs. The MBC was taken at the lowest concentration of 

the extract that did not allow any bacterial growth on the agar plate. 

 

4. RESULTS 

Table1: Phytochemical Screening of Lemon Grass Extract 

Plant Solvent Saponin Alkaloid Tannin Steroid Glycoside    

Lemon 

grass  

Ethanol + + + + +    

 

Key: + means Present  
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Table 2: Zones of Inhibition (in mm) of Lemon Grass Extract         

 
 
Test organism 

Concentration of extract (%) 
Zones of inhibition (mm) 
100   75    50     25    

 
Staphylococcus aureus 
 
Streptococcus pneumoniae 
 

 
20     16     12      10      
 
15      12      10    0 

 

 

 
Table 3: Minimum Inhibitory Concentration (MIC) of Lemon Grass Extract 

 

 

Test organism 

Concentration (%)  

100     75          50        25      12.25     6.25     MIC (%) 

 

  

Staphylococcus 

aureus 

 

Streptococcus 

pneumoniae 

  

- 

 

- 

 

 

 

- 

 

- 

 

 + 

 

+ 

 

    

 

+ 

 

+ 

 

    

 

+ 

 

+ 

 

    

 

+ 

 

+ 

 

    

 

 

 

 

 

75 

 
100 

 

 

Key: -means not turbid, + means turbid   
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Table 4. Minimum Bactericidal Concentration (MBC) of Lemon Grass Extract   

 

Test organism 

Concentration of extract (%) 

100   75     MBC (%) 

Staphylococcus 

aureus 

 

Streptococcus 

pneumoniae 

 - 

 

- 

    

- 

 

+ 

 

    

75 

 

100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key: - means no growth, + means growth 

 
5. DISCUSSION 

Over the years, plants have served as a source of therapy for infectious diseases 

ranging from mild to severe. 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 unto 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 solvent, the concentration of the extracts and the presence of the 

phytochemicals. 

The phytochemical screening carried out indicated the presence of biologically active 

constituents including saponin, tannin, glycoside, alkaloid and steroid. These 

metabolites have been reported to possess antimicrobial activity (Jafari et al., 2012; 

Ewansiha et al., 2012).  

In table two, the lemon grass extract showed significant activity against the test 

organisms. The extract tested was found to be more effective at higher concentrations 

by demonstrating greater inhibition zone while the inhibition zone decreased as the 

concentration is reduced.  
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Many scientists have tested the efficacy of lemon grass in inhibiting different bacterial 

pathogens and varying result were reported depending upon the microorganism tested 

in the study. The results from this study is in agreement with the findings of Ewansiha 

et al., (2012) who concluded that lemon grass leaf extract possessed intermediate 

antimicrobial activities against Staphylococcus aureus and that a higher dose of the 

extract is required to bring about a significant activity in the body. The result of the 

study also conforms with that of Kruthi et al., (2014) who concluded that lemon grass 

is effective against Streptococcus species. 

The low MIC values were obtained for the extract, with a constant value of 10mg/ml. 

This result also emphasizes the high antimicrobial potency of lemon grass extract 

because a low MIC indicates a high efficacy of the extract (Choi et al., 2011). At a 

low concentration of 75mg/ml, the extract exerted bactericidal effect on S. 

pneumoniae and S. aureus.      The extract also had MBC value of 100mg/ml and 

75mg/ml which revealed that it can effectively lyse bacterial cells at low 

concentration, thus confirming the aforementioned high antimicrobial efficacy of the 

plant. 

6. CONCLUSION 

The result in this study therefore imply that lemon grass has great antimicrobial 

activities and contain biologically active compounds. Hence, it is a reliable source of 

therapy for infections caused by the test organisms. Further modification of the plant 

extract will increase the scope of its use for prophylaxis and therapy. 

7. RECOMMENDATIONS 

1. Research laboratories are therefore recommended to work collectively with 

traditional herbal practitioners for better knowledge on the various uses of 

medicinal plants in their right concentrations to prevent adverse reactions. 

2. Isolation, identification and purification of the phyto- constituents of the plant 

and determination of their respective antimicrobial potencies, toxicological 

evaluation with the view of formulating novel chemotherapeutic agents should 

be the future direction for investigation. 
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