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Abstract  The cold  macerat ion and agar diffusion technique were employed to assess phytochemical propert ies and the 
antimicrobial potency of Cymbopogon citratus (lemongrass) against selected microbial pathogens using hexane, chloroform 
and methanol as extracting solvents. The mean zones of inhibit ion of the chloroform leaf and corresponding root extracts for 
the test organisms were Staphylococus aureus (11.33±1.15,11.66±2.52), Salmonella typhi (11.33±1.53,13.66±0.58), 
Escherichia co li (16.33±0.58,15.66±2.31) and Candida albicans (7.66±0.58,8.66±1.53) respectively. Hexane and methanol 
extracts showed no activity against the test organisms. The min imum inhib itory concentration (MIC) and the corresponding 
minimum bactericidal concentration (MBC) for ch loroform leaf and root extracts were : Staphylococus aureus (24µg/ml, 
28µg/ml), Salmonella typhi (20µg/ml, 28µg/ml), Escherichia coli (14µg/ml, 16µg/ml), Candida albicans (32µg/ml, 38µg/ml) 
and  Staphylococus aureus (20µg/ml, 26µg/ml), Salmonella typhi (18µg/ml, 24µg/ml), Escherichia coli (14µg/ml, 16µg/ml), 
Candida albicans (28µg/ml, 32µg/ml) respectively. Phytochemical screening on Cymbopogon citratus showed that five 
active ingredients: Tannins, Flavonoids, Phenols, Carbohydrates and volatile oil were present in both the root and leaf parts. 
The mean zones of inhibit ion showed that Cymbopogon citratus exh ibited an intermediate antimicrobial activity against the 
bacteria species while C. albicans was resistant. Higher dose of C. citratus may be recommended to exert a remarkable 
antimicrobial act ivity against the test organisms. 
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1. Introduction 
Nature has been a source of medicinal agents for 

thousands of years and since the beginning of man. In 
Nigeria, almost all p lants are medicinal and the application 
of medicinal p lants especially in traditional medicine is 
currently well acknowledged and established as a viable 
profession[1]. In addit ion to providing the animal kingdom 
it's food, fuel and shelter, p lants accumulate other 
phytochemical constituents - the secondary metabolites 
which are produced as by-product and are not directly 
useful to them. These secondary metabolites gives plants 
their medicinal value some of which include Alkaloids, 
Tannins, Saponins, Flavonoids, Antraquinones, Glycosides, 
Volatile o ils, Terpenes, Essential oils, Resins[2]. 

Medicinal p lants have therefore been described as one in 
which one o r more of its organs contain substances that can 
be used for therapeutic purpose[19]. It  may be in  the form 
of vegetable drugs which may either be organized (material 
which posses a cellular structure e.g. Leaf, bark petal, 

 
* Corresponding author: 
ewansihajoel@gmail.com (Ewansiha J. U.) 
Published online at http://journal.sapub.org/fs 
Copyright © 2012 Scientific & Academic Publishing. All Rights Reserved 

flower, stem, root, etc) o r unorganized drugs (a cellular 
structural medicinal agents such as gums, balsams and 
Latex), such plants materials may be utilized in the form of 
decoctions in cold  water or warm water, concoctions, 
preparations of soups, drinks etc made fully from many 
ingredients. They can also be used as infusions often made 
by pouring water on a specified  plant material and allowing 
the mixture to stand for about 15 minutes[18].  

For the past two decades, there has been an increasing 
interest in the investigation of different ext racts obtained 
from tradit ional medicinal plants as potential sources of 
new antimicrobial agent[1]. Although it has been estimated 
that about one in four of all prescribed drugs' and almost 
7,000 d ifferent medicaments contain compounds of plant 
origin or their derivatives with their commercial value being 
put at about $40 billion annually[5]. Indicated that about 
33%of drugs produced in the developed countries are 
derived from plants[6]. Cymbopogon citratus of the 
Poaceae family is a tall, monocotyledonous aromatic 
perennial p lant with slender sharp-edged green leaves, 
pointed apex that is native to tropical Asia. C. citratus is 
known as Guatemala in  West Indian, or Madagascar 
lemongrass[9]. C. citratus is cu ltivated in  Africa, the West 
Indies, Central and South America, and tropical reg ions. 
The linear leaves can grow up to 90 cm in height and 5 mm 
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in width[9].  
The aim and objectives of this work is to determine 

therapeutic potentials of the plant extract on some 
pathogenic microorganisms and the presence/variations of 
active princip le in the plant parts.  

2. Materials and Methods 
2.1. Identification, Collection and Processing of Plant 

Materials 

The leaves and roots of Cymbopogon Citratus (Lemon 
grass) were collected from Bosso Low cost Area of Minna, 
Niger State Nigeria. It was identified  by Dr. John Apah of the 
Department of Plant Development and Research, Nat ional 
Institute of Pharmaceutical Research and Development 
(NIPRD) Abuja. The plant samples were crushed and 
blended into smaller pieces to enhance the penetration of the 
extracting solvents into the plant cells, thus facilitating the 
release of the active principles.The cold maceration method 
as described by[25] was used. Two hundred grams (200g) of 
powdered Cymbopogon citratus samples (leaf and root) were 
weighed using a weighing balance into two 1000ml capacity 
conical flask. One litre each of the solvents (Hexane, 
Chloroform and Methanol) was added to each of the samples 
respectively. The conical flasks containing the mixtures were 
placed on a shaker for 24 hours. After 24 hours of shacking 
and mixing, it was next filtered using muslin cloth. The 
filtrates were then filtered again  using suction pressure with 
the aid of a vacuum pump. The filtered extracts were 
concentrated using the rotary evaporator equipment after 
which they were d ried  on an evaporating dish at a 
temperature of 50℃ to  60℃  to a semi-solid form. A  sticky 
semi-solid greenish substance was obtained for both samples. 
The extracts were stored in a well corked universal bottle.  

2.2. Phytochemical Screening of Extracts 

Phytochemical analysis was performed to screen the 
extracts for the presence of the following active princip les: 
Tannins, Flavonoids, Volatile oils, Phenol, Carbohydrates. 
All procedures were as described by Sofowora (1984). 

2.2.1. Test for Tannins 

Zero point five milliliters (0.5mls) of each extract was 
added to 10.omls of d istilled water and mixed  with few drops 
of Ferric Chloride (FeCl3) solution. An immediate visib le 
green precipitate is indicative of a positive test[23]. 

2.2.2. Test for Flavonoids 

One point zero milliliters (1.0mls) of each extract were 
dissolved in sodium hydroxide (NaOH) solution. The 
appearance of yellow solution, which disappeared on 
addition of HCL, indicates the presence of flavonoids[22] . 

2.2.3. Test for Volat ile  Oils 

Volatile oils are characterized by their odour, oil-like 
appearance and ability to volatilize at room temperature. The 

plant materials were d istilled with water by steam distillation 
and the distilates were collected in a graduated tube. The 
aqueous portion which separates automatically was returned 
to the distillation flask. The formation of emulsion which 
floats on top of the aqueous phase owing to its low density is 
indicative of the presence of volatile oils[21]. 

2.2.4. Test for Carbohydrates 

Three grams of powdered samples each of Cymbopogon 
citratus leaf and root were boiled separately in 50ml of 
distilled water on a water bath for 3 minutes. The mixtures 
were filtered  while hot and the resulting filtrate allowed to 
cool. A few drops of Molisch’s reagent was added to 2ml of 
the leaf extract,  a small quantity of concentrated sulphuric 
acid was added and allowed to form a lower layer. The 
procedure was repeated with the root ext ract. A  purple ring at 
the interface of the liquids indicated the presence of 
carbohydrates. The mixtures were then shaken allowed to 
stand for 2 minutes and then diluted with 5ml of water. A 
purple precip itate also indicated the presence of 
carbohydrate[21] . 

2.3. Preparation of Test Organisms 

The microorganis ms used namely Staphylocuccus aureus, 
Escherichia coli, Salmonella typhi, Candida albicans were 
obtained from stock cultures in the Microbiology Laboratory 
of the Nat ional Institute for Pharmaceutical Research and 
Development (NIPRD), Idu Abuja,Nigeria. They were 
subcultured and identified based on their colonial 
morphology, microscopic appearance and specific 
biochemical reactions. The test organisms were sub cultured 
in 10ml broth each and incubated at 37℃ for 18 to 24 hours. 
After 24 hours, the organisms were sub cultured into a fresh 
Mueller Hinton Broth and incubated for 3hours which was 
used for all analyses. 

2.4. Preparation of Extracts 

Zero point one grams (0.1g) o f the hexane, chlo roform and 
methanol ext racts were weighed and dissolved in 5ml each 
of sterile d istilled water. This gives 20mg/ml concentration 
each.  

2.5. Antibacterial  Assay of Crude Extracts 

Mueller Hinton Agar media was streaked uniformly  
according to the number of test organisms and was labelled 
appropriately; sterile cup borer (6mm) was used to bore 
holes in the culture media. The base of each wells were 
sealed with a drop of molten agar to p revent unwanted spread 
of the extracts. In a drop-wise manner, 1ml of the prepared 
extracts was added into each well and the cultures were 
allowed to stand for 30 minutes before they were transferred 
in to the incubator. The cultures were incubated for 24 -48 
hours at 37℃  before final read ings were taken. Control 
plates were also prepared for each test organisms without the 
addition of ext racts. Zones of inhibition were measured to 
the nearest millimetre[7] .  
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2.6. Antifungal  Assay of Crude Extracts  

The agar diffusion method[4] was employed. The test 
organism Candida albicans was inoculated into test tubes 
containing sabouraud dextrose broth and incubated at room 
temperature for 72 hours. The organis ms were subcultured 
into sabouraud dextrose agar by the pour plate method. A 
sterile cork borer (6mm) was used to bore holes in the cu lture 
media and the base of the wells was sealed with a drop of 
molten agar to prevent unwanted spreading of the ext racts. In 
a drop-wise manner, 1ml o f the extract was added into each 
of the well and the cultures were allowed to stand for 30 
minutes before incubation at room temperature fo r 48 hours. 
After 48 hours of active growth, the zones of inhibition were 
measured with the aid of a meter ru le considering the 
diameter of the cork borer. A control plate was also prepared 
for each test organism without the addition of extracts. 

2.7. Column chromatography 

The micro scale flash column chromatographic method 
according to[10] was used to separate the fractions of the 
chloroform ext racts. The column was prepared by plugging a 
Pasteur pipette with a small amount of cotton using a simple 
dry-pack method and with a wood applicator stick it was 
tamped down lightly. One hundred milligram silica gel was 
added as the stationary phase. The column was next 
pre-eluted by the addition of solvent (Chloroform) and it was 
allowed to flow slowly  down the column by gravity and the 
flow was also slightly aided by the application of air at the 
top of the column with the aid o f a p ipette bulb. The column 
was loaded with the sample by the wet method which 
involves dissolving 100mg of the ext ract in the solvent 
before addition. It was then eluted as necessary by forcing 
more solvent through the column with the aid of a Pasteur 
pipette bulb which also prevents the silica gel from going dry. 
The fractions were collected in test tubes according to their 
colour development. 

2.8. Antimicrobial Analysis of C.citratus Fractions 

The same method for the determination of the 
antimicrobial activ ity of the crude extracts against the test 
organisms (both for the fungi and bacteria species) was used 
for the fractions obtained from the column chromatography. 
The only difference is that in this case the fractions were 
used in place of the crude ext ract and each culture was 
incubated appropriately based on the species under test. 

2.9. Determination of Minimum Inhibitory 
Concentration (MIC) and Minimum Bactericidal 
Concentration (MBC) 

2.9.1. Preparation of Ext ract 

Zero point one gram (0.1g) of ext ract was dissolved in 
100ml w/v of distilled water to give 100mg/100ml which is 
equivalent to 1000 µg/ml. From the solution above, 5ml was 
diluted with 50ml v/v of distilled water from which the 
desired concentrations such as 2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32, 34, 36, 38 and 40ug/ml were 

prepared by diluting each desired concentration in 100ml v/v 
of distilled water from the above 50ml. 

2.9.2. Dilution Susceptibility Test 

The dilution susceptibility tests method was used to 
determine the minimum inhib itory concentration and the 
minimum bactericidal concentration of Cymbopogon 
citratus root and leaf extracts. Series of test tubes containing 
Mueller-Hinton broth and Sabouraud Dextrose broth 
respectively were prepared. Different concentration of crude 
chloroform extracts of Cymbopogon citratus root and leaf 
ranges from 2µg/ml, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38 and 40µg/ml were prepared and 1ml of 
each of this concentrations of the extract were mixed  with the 
prepared media. Serial dilutions of overnight cu ltures of the 
organisms were made and each dilution compared to a 
McFarland tube (0.5) equivalent to 1×108cfu/ml. The 
inoculated broths were incubated at 37℃ and 25-30℃for 
bacteria and fungi respectively for 24 hours. After 24 hours, 
the tubes were observed for growth and recorded as the 
minimum inhibitory concentration (MIC). The tubes with no 
growth after 24 hours were sub-cultured on freshly prepared 
Mueller – Hinton agar and sabouraud dextrose agar by the 
streaking method for bacteria and fungi respectively. The 
culture media were incubated appropriately for 24 hours and 
then observed for growth. After 24 hours, the lowest 
concentration from which the microorganisms did not 
recover and grow when t ransferred to the fresh media was 
recorded as the min imum bactericidal concentration 
(MBC)[7]. 

2.10. Standard Antibiotic Susceptibility Test 

Disc diffusion method was used in this test as described 
by[24]. Six millimetre (6mm) commercially  prepared 
antibiotic paper discs were used. The antibiotic discs used 
and their concentrations are Ciprofloxacin (30µg), 
Erythromycin  (15µg), Tetracycline (30µg) and 
Ketoconazole (15µg) for Staphylococcus aureus, Salmonella 
typhi, Escherichia coli and Candida albicans respectively. 
The discs were applied in accordance to the National 
committee for clinical laboratory standard. The antibiotics 
used in the test were chosen after a preliminary survey and to 
reflect the range of drugs commonly prescribed for the 
treatment caused by the test organisms 

2.11. Susceptibility Test 

Sterile  swab sticks were used to transfer the test organisms 
into tubes containing physiological normal saline to form a 
suspension. Prepared Mueller Hinton Agar and sabouraud 
dextrose agar were inoculcated appropriately with the test 
organisms (Staphylococus aureus, Salmonella typhi, 
Escherichia coli and candida albicans) by dipping the sterile 
swab sticks into the suspension and removing excess 
inoculum by pressing and rotating the swab firmly against 
the side of the tube. The inoculums were streaked  all over the 
surface of the medium rotating the plates through an angle of 



217  Frontiers in Science 2012, 2(6): 214-220  
 

 

60° after each application [24]. The inoculated plates were 
allowed to dry for a few minutes at room temperature with 
the lid closed. The antibiotic discs were then placed 
ascetically on the inoculated plates using a pair of sterile 
forceps. Each disc was gently pressed down to ensure even 
contact with the medium. The plates were incubated at 37℃  
for 24 hours in the case of bacteria while that of fungi were 
incubated at room temperature for 48 hours. At the end of the 
incubation period, the results were recorded as sensitive or 
resistance based on the occurrence of zone of inhib ition 
respectively. 

3. Results 
3.1. Antimicrobial Assay of Crude Extracts of C.citratus 

The mean zones of inhib ition of the leaf and root extracts 
of Cymbopogon Citratus against Staphylococus aureus, 
Salmonella typhi, Eschenchia  coli and Caudida albicans 
are shown in Table 3.1. The results in table 1 showed the 
spread of data around the mean of each replicates of the 
zones of inhibit ion. Staphylococcus aureus, Salmonella typhi 
and Escherichia coli showed an intermediate susceptibility 
(11.33±1.15 to 16.33±0.58) for leaf extract and (11.66±2.52 
to 15.66±2.31) for root extract while Candida alb icans was 
resistant with 7.66±0.58 for the leaf ext ract and 8.66 ±1.53 
for the root extract.  

3.2. Mean Zones of Inhibition of Crude Extracts of     
C.citratus with Standard Antibiotics  

Table 3.2 showed the results of the comparison of the 
zones of inhibit ion caused by the extracts of C. citratus with 

standard antibiotics. The bacteria species showed an 
intermediate susceptibility with mean zones of inhibition of 
11.33±1.15 to 16.33±0.58 to the extract while showing 
susceptibility to the standard antibiotics with mean zones of 
inhibit ion of 15±1.15 to 19.33±0.58. Tab le 3.2 also showed 
that Candida albicans was markedly resistant with mean 
zones of inhibit ion of 7.66±0.58 and 8.66 ±1.53 to the crude 
leaf and root extract respectively and susceptible to the 
standard antibiotic. 

3.3. Antimicrobial Activi ty of Column Chromatography 
Fractions of C.citratus  

A total of eight (8) different fractions were eluted from the 
Chloroform extract of the leaf and root of C. citratus. Of the 
8, 5 (yellow, pale yellow, colorless, orange and light green) 
were from the root extract  while 3 (colourless, orange and 
pale yellow) were from the leaf ext ract (Table 3.3). The 
fractions showed higher antimicrobial activity than the crude 
extract against the organisms which indicates a pure form of 
the crude extract after passing through the column 
chromatography process (Table 3.3). 

3.4. Minimum Inhibitory Concentration (MIC) and 
Minimum Bactericidal Concentration (MBC) of   
C.citratus Extracts 

The result of minimum inhib itory concentration (MIC) 
and Minimum bactericidal concentration (MBC) of 
chloroform extract of Cymbopogon citratus root is shown in 
Table 3.4. The min imum concentration of Cymbopogon 
citratus causing inhibition and total death of microorganism 
was 14.0µg/ml and 38 µg /ml respectively. 

Table 3.2.  Mean zones of inhibition of hexane, chloroform and methanol extracts of Cymbopogon citratus (mm) 

______________________________________________________________________________________________ 
                     Cymbopogon citratus                               Control                           
______________________________________________________________________________________________       
             
Leaf Extract         Root Extract .            Leaf Extract          Root Extract.                    .   
Organism  HX   CCF   MOH  HX   CCF    MOH  HX   CCF    MOH    HX    CCF    MOH 
______________________________________________________________________________________________ 
  S. aureus  -   11.33±1.15  -    -  11.66±2.52   -     -     -        -       -       -        -      
  S. typhi.  -   11.33±1.53  -    -  13.66±0.58   -     -     -        -       -       -        -        
  E. coli    -   16.33±0.58  -    -  15.66±2.31   -     -     -        -       -       -        -    
  C.albicans -   7.66±0.58   -    -   8.66 ±1.53   -     -     -        -       -       -        - 
______________________________________________________________________________________________ 
 (-) = No activity, L = Leaf,   HX = Hexane, MOH = Methanol, R = Root, CCF = Chloroform 

Table 3.3.  Mean zones of inhibition of crude extracts of Cymbopogon citratus and standard antibiotics 

Organism.    Cymbopogon citratus     CHL         CIP       TET       KET 
                         Leaf         Root 

S. aureus 11.33±1.15   11.66±2.52   19.33±0.58     19±0.0     16.66±1.       - 
 S. typhi  11.33±1.53   13.66±0.58   19±2.0         16.33±1.53  15±1.15      - 
E. coli  16.33±0.58   15.66±2.31    17.33±1.15    17.66±0.58  19±1.          - 
C.albicans 7.66±0.58   8.66 ±1.53         -.         -         -       18.33±2.08 

 
HX -Hexane, MOH – Methanol, CHL-chloramphenicol, CIP-Ciprofloxacin, TET-Tetracycline, KET- Ketoconazole 
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Table 3.4.  Mean zones of inhibition of column chromatography fractions (mm) 

Organism. .                C.citratus fractions. . . .                       Control                             
__________________________________________________________________________________________________________________. . .               

Root.                       Leaf .               Root                  Leaf 
 . Y      PY    CL       OR         LG      CL   OR     PY  Y    PY   CL  OR   LG   CL   OR   PY 

__________________________________________________________________________________________________________________ 
S.aureus 17.66±1.53  -  14.0±2.0    16.0±0.0   15.33±0.58  -  17.33±0.58   -    -     -     -    -     -     -     -    -  
S.typhi  20.0±1.73   -  17.33±1.53  17.33±0.58 14.66±1.15  -  14.33±2.08   -    -     -     -    -     -     -     -     -  
E.coli  16.33±1.53   - 18.0±0.0    13.0±2.0   19.330.58    -  18.66±1.15   -    -     -     -    -     -     -     -     - 
C.albicans13.66±0.58 -    -       12.66±1.53    -         -  14.66±1.53   -    -     -     -    -     -     -     -     - 

__________________________________________________________________________________________________________________ 
Y=yellow; PY=pale yellow; CL=colourless; LG=light; OR=orange. 

Table 3.5.  Minimum Inhibitory Concentration (MIC)and Minimum Bactericidal Concentration (MBC) of C. citratus Extracts 

____________________________________________________ 
MIC (µg/ml). . MBC (µg/ml) 

Organism. . Leaf. Root. . Leaf. Root 
____________________________________________________ 
S.aureus. . 20.0. 18.0. . 28.0. 26.0 
S.typhi. . 24.0. 20.0. . 28.0. 24.0 
E.coli. . 14.0. 14.0. . 16.0. 16.0 
C.albicans. 32.0. 28.0. . 38.0. 32.0 
____________________________________________________ 
Key: MBC = Minimum bactericidal concentration, µg = Microgram, 
MIC = Minimum inhibitory concentration 

Table 3.6.  Phytochemical constituents of Cymbopogon citratus Leaf and Root Extracts 
_________________________________________________________________________________ 
Phytochemical            Leaves Extract                          . Root Extract 
Constituents   HX        CCF       MOH          HX          CCF         MOH 
_________________________________________________________________________________ 
Tannins        -          +           +            -            +            + 
Flavonoids     +          +           +            +            +            - 
Phenols        -          +           -             -            +            - 
Carbohydrates   -          +           +            -            +            + 
Volatile oil      +.         +.             -            +.          +            -       .  
________________________________________________________________________________ 
Key: HX=Hexane; CCF=Chloroform; MOH=Methanol; (-) =Absent; (+) =Present 

3.5. Minimum Inhibitory Concentration (MIC) and 
Minimum Bactericidal Concentration (MBC) of 
Chloroform extract of Cymbopogon citratus 

The result of minimum inhib itory concentration (MIC) 
and Minimum bactericidal concentration (MBC) of 
chloroform extract of Cymbopogon citratus root is shown in 
Table 3.5. The result showed that the minimum 
concentration of Cymbopogon citratus causing inhibition 
and the corresponding minimum concentration causing total 
death of microorganisms are leaf : 20.0µg /ml & 28.0µg/ml, 
24.0µg/ml & 28.0µg/ml, 14.0µg/ml & 16.0µg/ml, 
32.0µg/ml,38µg/ml; root : 18.0 µg /ml & 26.0 µg /ml, 20.0 
µg /ml & 24.0 µg  /ml,  14.0 µg  /ml & 16.0 µg /ml, 28.0 µg 
/ml & 32.0 µg /ml for Staphylococus aureus, Salmonella 
typhi, Eschenchia  coli and Caudida albicans respectively. 

3.6. Phytochemical  Analysis 

The result of phytochemical screening on Cymbopogon 
Citratus showed that five active ingredients were present in 

both the root and leaf parts. These include Tannins, 
Flavonoids, Phenols, Carbohydrates and volatile  oil (Tab le 
3.6). Phenol is only present in the chloroform extract and 
absent in both hexane and methanol extract. Also chloroform 
extract had all five active ingredients identified while hexane 
had 2 each for both leaf and root extract and methanol had 3 
for leaf extract and 2 for root extract (Tab le 3.6). 

4. Discussion  
Extraction and Phytochemical screening of b ioactive 

agents from medicinal p lants permits the demonstration of 
their physiological activities. The phytochemical analyses 
showed that Flavonoids and Volatile o il are present in 
hexane extract; Tannins, Flavonoids, Phenol, Carbohydrates 
and Volat ile o il were present in chloroform ext ract; Tanins, 
Flavonoids and Carbohydrates were present in methanol leaf 
extract while only Tannins and Carbohydrates were present 
in methanol root extract (Table 5). Phytochemical screening 
of Cymbopogon citratus also revealed the presence of 
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volatile o il, also call essential oil and according to[11], the 
presence of volatile oil gives plant their specific aromas 
which is confirmed by the aroma produced by this plant and 
are ext racted by solvent Extraction. The presence of volatile 
oil also confirms the report  of[20] of the application of 
Cymbopogon citrarus in perfumery, cosmetics and soap 
industry. 

According to[12], tannins and phenolic compounds have 
been found to inhibit  bacterial and fungal growth and also 
capable of protecting certain plants against infection. 
According to the report of[18], that phytochemical 
component has antifungal properties which were confirmed 
in this study. The presence of tannins in the plant extract 
agrees with the report of[11] that tannins are important in 
herbal medicine and they are applied in arresting bleeding 
and wound healing. Tannins and tannic acid own their 
stringent action to the fact that they precipitate protein and 
render them resistant to attack by proteolytic enzymes, 
internally; they form a pellicle of coagulated protein over the 
lin ing of the alimentary tract. The antifungal act ivity against 
Caudida albicans is low with mean zone of inhibition of 
7.66±0.58 and 8.66 ±1.53 with an MIC of 28µg/ml and 
32µg/ml for leaf and root ext ract respectively which suggest 
that the use of this plant for therapeutic purpose against 
infections of Caudida albicans may not be fully successful 
as the fungi may show resistance to the plant. 

This in no doubt confirm part ly the report that 
Cymbopogon citratus has been used against gastrointestinal 
disturbances[16] but might require h igh dosage due to the 
level o f antimicrobial activity it showed in this research 
result.  

The root of Cymbopogon citratus showed more 
antimicrobial act ivity than the leaf extracts (Table 1) despite 
the presence of bioactive agents in both, which showed that 
there are more different types of active ingredient in  different 
plant species and different plant parts even though they have 
the same generic name i.e . the type of tannins present in one 
plant or plant part  may be different from the tannins present 
in another plant species or plant part[11]. Tannins have also 
been reported to have antidiarrheal, homeostatic and 
antihemorrhagal activity,[3]. According to[14] there are 
three different types of tannins; Hydrolysable tannins, 
Non-Hydrolysable tannins or condensed tannins and Pseudo 
tannins. Various volatile oils in p lant have been reported to 
have medicinal values ranging from skin treatment to 
remedy for cancer[13]. The isolation of volatile o ils in 
Cymbopogon citratus confirms the activity showed against 
the test organisms by this plant and also in part confirms the 
report of[4] of the oils isolated from same p lant by 
distillat ion to exhib it great antibacterial activ ity and also 
confirms the potency of this particular plant against skin 
cancer prevention as reported by[16].  

In a 13-oil studies, lemongrass oil was found to be among 
the most active against human dermatophyte strains 
inhibit ing 80% of strains as reported by[15] and[3], this is 
confirmed by the antifungal activity of Cymbopogon 
Citratus against strains of fungi species used as test organism 

and also confirm reports by traditional users of lemongrass 
against ring worm infections. According to the 
phytochemical result, phenol was not found in both hexane 
and methanol extract but only in ch loroform ext ract. This 
may  contribute to the high antimicrobial activ ity showed by 
the chloroform extract  which is absent in the other two 
solvents extracts.  

Methanol extracts shows no antimicrobial activ ity which 
is in  agreement with the report o f[3] of extracts of ethanol 
which have almost same properties with methanol used in 
this research work on the same p lant (Cymbopogon citratus) 
having no antimicrobial activity on the test organisms. The 
inhibitory activit ies of the plant extract on the test organisms 
indicate that the plant possess active ingredients which  may 
be chloroform soluble. The column chromatography of 
Cymbopogon citratus chloroform ext ract revealed 8 different 
fractions, 5[FR1 (yellow), FR2 (pale yellow), FR3 
(colorless), FR4 (orange), FR5 (light green) fo r the root and 
3 (FL1 (colourless), FL2 (orange), FL3 (pale yellow) for the 
leaf (Table 3). The fractions had antimicrobial activity 
higher than the crude ext racts of same p lant. Th is may be as a 
result of the fact that the chromatography procedure purified 
the ext ract. On the other hand the crude extract may still 
contain some impurit ies which may likely prevent their 
activity. Therefore purification is very important because the 
presence of some ingredients which reduce the act ivity of the 
bioactive components is eliminated, concentrating the active 
component hence, increasing the activity of the active 
components.. 

5. Conclusions  
The results of this study on Cymbopogon citratus have led 

to the following conclusions: 
The extracts of Cymbopogon citratus leaf and roots 

(chloroform ext racts) possessed intermediate antimicrobial 
activity against Staphylococcus aureus, Salmonella typhi and 
E. coli. Candida albicans was markedly resistant to 
lemongrass. Lemon grass has low antimicrobial activity on 
the test pathogens as compared to Tetracycline, 
Chlorophenicol, Erythromycin and ketoconazone.  

The MIC of Cymbopogon citratus reveals that a higher 
dose of the plant extract is required to bring about a 
significant activity in the body. 

Five act ive ingredients were identified  in  the plant (root 
and leaf) which include flavonoids, tannins, phenol, volatile 
oil and carbohydrates.  

 

REFERENCES  
[1] Bonjar, G.,H.,S & Farrokhi, P.,R. (2004). Antibacillus 

activity of some plant used in traditional medicine of Iran. 
Nigerian Journal on National Prod. Med. (8): 34-39.  

[2] Robinson, N. (2006). Integrated traditional Chinese medicine. 



 Ewansiha J. U. et al.:  Antimicrobial Activity of Cymbopogon Citratus (Lemon Grass) and  220 
It’s Phytochemical Properties 

 

Complementary. 

[3] Akiyama, H., Fujii, K., Yamasaki, O. Oono, T & Iwatsuki, K. 
(2001). "Antibacterial action of several tannins against 
Staphylococcus aureus". Journal of Antimicrobials 
Chemotherapy. 48 (4): 487-91.  

[4] Babayi, H, I. Kolo, J. I., Okogun & Ijah, U.J.J. (2004). The 
antimicrobial activities of methanolic extracts of Eucalyptus 
camadulensis and Terminalia catapa against some pathogenic 
microorganisms. Journal of Biokemistry, 16: 106-111. 

[5] Carter, A.P., Clemons, W.M., Brodersen, D.E., 
Morgan-Warren, R.I., Wimberly, B.T & Ramakrishnan, V. 
(2000). "Functional insights from the structure of the 30S 
ribosomal subunit and its interactions with antibiotics". 
Nature 407 (6802): 340-8. 

[6] CDC. (2007). "Escherichia coli 0157:R7". CDC Division of 
Bacterial and Mycotic Diseases. http://www.cdc.govlncidodl
dbmdldiseaseinfolescherichiacol_g.htm.  

[7] Cheesbrough,M. (2002). Direct Laboratories Practice in 
Tropical Countries (2) Press Syndicates of the University of 
(Cambridge) U.K.pp243-244. 

[8] Darten, N.C., Turner, L., Rojevsky, S & Berg, H.C. (2007). 
On torque and tumbling III swimming Escherichia coli.  
Journal Bacteriol.;189 (5):1756-64. 

[9] Ernst, E. (2008). "Chiropractic: a critical evaluation". Journal 
on Pain Symptom Management 35 (5): 544-62  

[10] Fair, J.D & Kormas, C.M. (2008). Journal on 
Chromatography, 1211(1-2), 49-54. 

[11] International Union of Pure and Aplied Chemistry-IUPAC. 
(1995). “alkaloids” Compendium of Chemical Terminology 
Internet edition 

[12] Kolodziej, H & Kiderlen, A.F. (2005). "Antileishmanial 
activity and immune modulatory effects of tannins and related 
compounds on Leishmania parasitised RAW 264.7 cells". 
Phytochemistry 66 (17): 2056-71. 

[13] Komiya, M., Takeuchi, T & Harada, E. (2006). "Lemon oil 
vapor causes an anti-stress effect via modalating the 5-HT and 

DA activities in mice". Beha» Brain Res 172 (2): 240-9. 

[14] Liang Liang, Z. & Yi M. L. (2008).HPLC, NMR and 
MALDI-TOF MS analysis of condensed tannins from 
Lithocarpus glaber leaves with potent free radical scavenging 
activity. 

[15] Lima, E.O., Gompertz, O.F., Giesbrecht, A.M., Paulo, M.Q. 
(1993). In vitro antifungal activity of essential oil from 
officinal plants against dermatophytes. Mycoses ;36(9-10): 
333-336. 

[16] Nakamura, Y.; Miyamoto. M.; Murakami, A.; Ohigashi, H.; 
Osawa, T & Uchida. K. (2003) A phase 11 detoxification 
enzyme inducer from lemongrass: identification of citral.  

[17] Nguyi, A.A. (1988). Tannins of some Nigeria flora. Niggerian 
Journal of Biotechnology. 6;221-226. 

[18] Plant Database. (2008). National Plant Database Ceter 
Stapf.USDA, NRCS.The plant Database. http://plants.usda.g
ov,  70874-4490. LA, USA. 

[19] Rios, J.L & Recio, M.,C. (2005). Medicinal plants and 
antimicrobial activity. Journal 0f Ethnopharmacology 100: 
80-84.  

[20] Seenivasan, P., Manickkam, J & Savarimuthu, I. (2006). "In 
vitro antibacterial activity of some plant essential oils". BMC 
Complement journal of Alternative Medicine. 6: 39.  

[21] Sofowora, E.A. (1984). Medicinal Plants and Traditional 
Medicine in Africa. John Wiley and Sons Inc. New York, 
pp256-257. 

[22] Trease, G.E., Evans, W.C. (1983). Pharmacognosy. 12th  
edition Bailliere Tindall, London. Pp. 343-383. 

[23] Tyler, V.E., Brandy R.H., Robert, J.E. (1981). 
Pharmacognosy. Tea and Farbiger, Philadephia Pp; 4-8. 

[24] Vandepette, J.,Engback, K.,Piot, P & Hark, C.(1991). Basic 
Laboratory procedures in clinical Bacteriology, World Health 
Organisation.Geneva, pp. 31-36. 

[25] World Health Organization (1998). WHO monographs on the 
selected medicinal plants. WHO Geneva. 

 


	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Conclusions

