
1. Introduction 
 
Due to high costs of health care delivery, poverty, 
none availability of some drugs, etc in the third 
world countries and increasing development of resis-
tance by pathogens world over, attention is gradually 
shifting from orthodox medicine and antibiotics to 
herbal medicine. Although many plants have been 
useful as food and medicine [1,2,3,4], and are 
known to contain vitamins needed by human body 
for healthy living [5, 6], herbal medicine is not with-
out its own peculiar problems. 
 Herbal drugs are often bulky, doses not 
quantified and most importantly toxicity of these 
plant drugs are largely unknown [7,8]. Above all, 
scientific information on these herbs and their che-
motherapeutic values are just trickling in. As a re-
sult, patronage of herbal medicine has been very 
low. The bulkiness of herbal medicine is because the 
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Ethanolic extract of Momordica charantia was separated chromatographically using thin layer chromatogra-
phy (TLC). The chromatographic analysis yielded fifteen (15) fractions. Bioautographic studies conducted 
showed that three of these fifteen fractions, yellow, dark green and blue black fractions were active against the 
test organisms with the yellow fraction being the most active followed by the dark green fraction showing ac-
tivity at 40µg/ml and 50µg/ml respectively while the blue black fraction had the least activity having activity 
as from 60µg/ml. Further chromatographic analysis yielded yellow fraction 690mg, dark green fraction 570mg 
while 740mg of the blue black fraction was obtained. Determination of the rate of killing by fractions showed 
gradual reduction in the log of cell population at one hour interval for several hours. Extracts from Momordica 
charantia plant if well refined, could be a viable alternative to some drugs to which Salmonella typhi, Staphy-
lococcus aureus, Escherichia coli and Streptococcus pyogenes may have become resistant. 
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plant materials are often prescribed the way they are 
without been refined. Refining herbal drugs will pu-
rify them and make them more acceptable and also 
effective against pathogens since impurities would 
have been removed. One of the ways to purify herbal 
drugs is by chromatography. 
 Chromatography is a separation technique 
with a great resolving power and considerable com-
plexity. It involves the distribution of a compound 
between two phases – a moving (mobile) phase 
which is passed over an immobile (stationary) phase. 
The way compounds are distributed between these 
two phases forms the basis on which these com-
pounds are distributed [9]. 
 The present work was undertaken to provide 
information on the chromatographic separation of 
ethanol extract of M. charantia and to evaluate the 
rate at which the fractions obtained from the chro-
matographic studies kill the test organisms at a given 
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interval of time. 
 
2. Materials and Methods 
 
2.1 Collection and Authentication of Plant material 
Fresh plant materials, (Mormodica charantia) were 
collected from Bida, Niger State. Identification was 
carried out by local people and confirmed by a Bota-
nist and Taxonomist (S. Ayodele, Head, Herbarium, 
University of Ilorin, Nigeria). 
 
2.2 Extraction and Preparation of Plants’ materials 
Voucher specimens of plant with number MFT1675 
were deposited in the herbarium in Federal Univer-
sity of Technology, Minna and dried for two weeks 
until well dried. Dried plant materials were pound in 
laboratory mortar and pulverized to powdered form 
using blender. This was then followed by extraction 
of materials with alcoholic solvent. 
 Ethanol was used as solvent for the extrac-
tion of the plant materials. The method of [10] was 
adopted. Fifty (50) grams of ground sample of each 
plant part was suspended in 250ml of 95% ethanol 
for a period of about 120 hours. The extract was de-
canted and filtered and the filtrate evaporated in 
vacuo at 45oC. The residue was reconstituted in 95% 
ethanol and reserved as stock concentration then 
stored at 4oC. 
 
2.3 Chromatography 
The ethanolic extract (5g) was subjected to thin layer 
chromatography (TLC) over silica gel F254 using 
different gradient solvent systems. The extract was 
spotted on Merck silica gel (MSG) pre-coated TLC 
plate of thickness of about 0.2mm. The following 
solvents were used; n-Hexane-Chloroform, Ethanol-
Methanol-Chloroform, Ethanol-Chloroform, Chloro-
form-Methanol, Hexane 100% and Chloroform 
100%. The plates were developed in saturated chro-
matography tank and spots detected in iodine thank 
following development and drying of the solvent. 
Band of separated fractions were detected under UV 
light and in iodine vapour. The retention fraction 
(Rf) of each fraction or band was calculated and re-
corded. These were subjected to repeated thin layer 
chromatography (TLC) using n-Hexane-Chloroform 
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(1:2) as solvent system. Fractions with similar spot 
characteristics and Rf–values were bulked to obtain 
3 fractions (yellow, 690mg; dark green, 570mg and 
blue black, 740mg). 
 
2.4 Bio-Autographic Studies 
Microscope slides were first used as the TLC plates 
and spots of the extract were made on the plates and 
dipped into the n-Hexane-Chloroform solvent sys-
tem. The plates were developed in iodine tank fol-
lowing the separation of the extract into fractions. 
 Nineteen millilitres (19ml) of nutrient agar 
was inoculated with 1ml of appropriately standard-
ized overnight culture (diluted to give 106 cfu/ml) of 
the test organism. Twenty milliliters (20mls) of ster-
ilized nutrient agar was poured into a petri dish and 
allowed to gel. Each of the developed TLC plates 
was placed on the gelled nutrient agar in the petri 
dish and the inoculated medium was poured over it. 
 It was then allowed to stand for about 2 
hours to both solidify and pre-diffuse then incubated 
at 37oC for 24 hours. Inhibition around the chroma-
tographic spots on the slide in the form of clear 
zones was noted. The plates were further sprayed on 
the surface with an aqueous solution of Methyl thia-
zolyl tetrazolium chloride (MTTC) following which 
zones of inhibition were observed as clear zones 
against a purple background.    
 
2.5 Susceptibility testing of active fractions against 
test organisms 
The agar cup well technique as described by [10] 
and [11] was used. Three holes were aseptically 
bored on the surface of the agar medium equidistant 
from one another. The bottom of each hole was 
sealed with molten agar to avoid seepage. When so-
lidified, each of the cups or holes made was filled 
with known volume and concentration (1ml of 5µg, 
10 µg, 20 µg, 30µg, 40 µg……120 µg) of the pre-
prepared fraction solution and allowed to fully dif-
fuse. The surface of the agar was streaked for con-
fluent growth with an 18 hour culture of the test or-
ganism which has been previously standardized to 
approximately 106cfu/ml and incubated at the tem-
perature of 37oC in the incubator for 24 hours. 
 



2.6 Determination of the rate of lyses of bacteria by 
Fractions (Time survival of test organisms) 
This was performed by inoculating 0.1ml of 18 hour 
culture of the test organism which has been previ-
ously standardized to approximately 106cfu/ml into 
nutrient broth containing a known concentration of 
the extract which is the MBC of the extract against 
the organism. About 0.1ml of the culture was plated 
out on a nutrient medium at the initial 0 hours then 
at 1 hour intervals subsequently until the 5th hour. 
The plates were incubated for 24 hours at 37oC after 
which the resultant growth was counted using the 
colony counter.    
 
2.7 Phytochemical Screening of Fractions to evalu-
ate the type of secondary metabolites  
Phytochemical analysis was also carried out exactly 
as was previously described by [12] to detect the 
presence of secondary metabolites like alkaloids, 
tannins, saponin, cardiac glycosides, steroids etc.  
 
3. Results 
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3.1 Results of fractionation using thin layer chro-
matography 
Table 2 shows detailed description of fractions ob-
tained from chromatographic separation of extract. 
Fifteen (15) fractions were obtained based on their 
different colours, movement in the solvent system at 
different distances with Rf values ranging from the 
lowest 0.09 to the highest 0.94. The fractions that 
showed activity against the test organisms were frac-
tions numbers 4, 8 and 13 with the Rf values of 0.25, 
0.54 and 0.78 respectively.   
 The plate in figure 1 below shows visible 
bands of different fractions and the three fractions 
which were found to be active against test organ-
isms. 
 From figure 3 below, fraction 1 was more 
active against S. pyogenes followed by S. aureus and 
E. coli. The fraction had weak activity on S. typhi. 
 Fraction 2 was very active against S. aureus 
and E. coli moderately active against S. pyogenes 
but had weak activity against S. typhi. Fraction 2 
was less active against the organisms than fraction 1.  
 Fraction 3 was also active against S. aureus  

 

Conc. of extracts Fraction 1 Fraction 2 Fraction 3 

(µg/ml) S.a S.t E.c S.p S.a S.t E.c S.p S.a S.t E.c S.p 

30 0 0 0 0 0 0 0 0 0 0 0 0 

40 9±1 0 8±3 9±1 8±4 0 0 9±2 0 0 0 11±1 

50 12±2 0 9±3 15±0 10±3 0 0 10±2 0 0 0 14±0 

60 15±1 9±3 10±2 19±1 13±2 8±1 14±2 16±2 16±2 0 18±2 17±1 

70 16±1 9±1 12±2 20±1 15±2 10±1 16±2 18±2 17±2 0 19±2 19±1 

80 17±1 10±3 13±2 22±1 16±2 12±1 17±2 20±2 18±2 11±2 21±2 21±1 

90 19±1 11±3 15±2 23±1 17±2 14±1 19±2 20±2 20±2 14±2 23±2 21±1 

100 25±1 14±3 19±2 26±1 20±2 18±1 24±2 28±2 26±2 15±0 27±2 28±1 

Tetra (0.33mg/ml) 30±1 32±1 35±2 36±1 30±1 32±1 35±2 36±1 30±1 32±1 35±2 36±1 

Amp (10µg/ml) 27±0 28±2 30±1 26±2 27±0 28±2 30±1 26±2 27±0 28±2 30±1 26±1 

Table 1 Susceptibility Analysis showing zones of inhibition (in mm) around fractions of ethanolic extract  
at varying concentrations  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Key: S.a=Staphylococcus aureus, S.t=Salmonella typhi, E.c=Escherichia coli, S.p=Streptococcus pyogenes.  
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Fraction        Colour description         Distant travelled (cm)            Rf value    

15 Yellowish brown 6.5 0.94 

14 Pale yellow 6.3 0.91 

13 Blue black 5.4 (Active) 0.78 

12 Yellowish green 5.1 0.74 

11 Grey 4.7 0.68 

10 Green 4.1 0.59 

9 Pale green 3.9 0.57 

8 Dark green 3.7 (Active) 0.54 

7 Whitish blue 3.3 0.48 

6 Faint blue 3.0 0.43 

5 Dark blue 2.0 0.29 

4 Yellow 1.7 (Active) 0.29 

3 Blue                                     1.5                                     0.22 

2  Pale                                     1.1                                     0.16 

1 Dark brown                         0.6                                    0.09    

Table 2 Description of fractions and their Rf values with olvent front of 6.9cm 
                       
              

Figure 1: Wide chromatographic plate 
showing bands of  fractions.  

 
 Blue black 
 Fraction 
 (active) 
 
  
 Dark green 
 Fraction 
 (active) 
 
 
  
 
 Yellow 
 Fraction 
 (active) 

Figure 1 The rate of kill of test organisms by fraction 1 
(yellow fraction)  

Figure 2 Rate of kill of test organisms by fraction 2 (dark 
green fraction) 



18        M.E. Abalaka, H.I. Inabo, J.A. Onaolapo and O.S. Olonitola 

 

  

Figure 3 Rate of kill of test organisms by fraction 3 
(blue black fraction) 

        Killing Rate =  1 hour 

Figure 4: The rate lysis of one of the test organisms 
after one hour when challenged with the minimum 
bactericidal concentration (MBC) of one of the  
fractions. 

         Killing Rate =  2 hours 

Figure 5: The rate lysis of one of the test organisms 
after two hours of challenge with the minimum bacte-
ricidal concentration (MBC) of the fraction  

       Killing Rate =  3 hours 

Figure 6: The rate lysis of the test organism after three 
hours of challenge with the minimum bactericidal con-
centration (MBC) of the fraction. 

       Killing Rate =  4 hours 
Figure 7: The rate lysis of one of the test organisms 
after four hours when challenged with the minimum 
bactericidal concentration (MBC) of one of the  
fractions. 

     Killing Rate =  5 hours 

Figure 9: The rate lysis of the test organism after five 
hours of challenge with the minimum bactericidal con-
centration (MBC) of the fraction. 
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on the width of the zones of inhibition created by the 
chemical against the colonies of the organism in 
petri dish.   
 
4.3 Sensitivity of fractions 
Activity of fractions against organisms was ex-
pressed as clear zones of inhibition around the frac-
tions at varying concentrations table 1. Antimicro-
bial substances produce clear zones when in contact 
with microorganisms growing on microbiological 
plates [13]. According to their work, if a plant ex-
tract’s demonstrates activity by zone of inhibition up 
to 7mm such an extract is considered active. Suscep-
tibility pattern of the organisms revealed that S. 
aureus is the most susceptible to the fractions at con-
centration as low as 40µg/ml. Others needed higher 
concentrations to be inhibited by the fractions. E. 
coli came after S. aureus in susceptibility, followed 
by S. pyogenes. S. typhi showed resistance to the 
fractions. 
 
4.4 Rate of kill (the kill curve) of organisms by 
fractions 
Antimicrobial agent if in contact with any organism 
that is susceptible to it at a concentration cidal to the 
organism should make the population of the organ-
ism to reduce gradually until such a time that the 
medium may become sterile. From figures 2, 3 and 
4, the graphical representation of the rate of killing 
of the test organisms by the fractions revealed grad-
ual reduction in the log of cell population when ana-
lyzed at every one hour interval. Although the or-
ganisms were standardized to approximately 
106cfu/ml at the zero hour of the experiment, the dif-
ferent organisms showed different patterns of lyses 
to the fractions [14].   
 Interactions between chemotherapeutic 
agents and pathogens should lead to decrease in the 
population of the pathogenic cells and as fast as pos-
sible the chemical should dilute the offending organ-
isms from the host’s system [15].  
 Figures 5 – 9 showed clearly reduction of 
colonial density of S. aureus between 1 to 5 hours of 
exposure to fraction 1 at the concentration of 
60µg/ml. 
   

and E. coli moderately active against S. pyogenes 
but had weak activity against S. typhi. Fraction 3 
was less active against the organisms than fraction 2.   
 
4. Discussion 
 
4.1 Chromatography 
Of about six (6) solvent systems studied (n-Hexane-
Chloroform, Ethanol-Methanol-Chloroform, Etha-
nol-Chloroform, Chloroform-Methanol, Hexane 
100% and Chloroform 100%) only n-Hexane-
Chloroform in the ratio of 1:2 was the mobile system 
that could separate the fractions plate in figure 1. 
 About fifteen (15) fractions were obtained 
from thin layer chromatography analysis of plant 
extract using n-Hexane-Chloroform (1:2) plate in 
figure 1 and table 2. It is known that compounds 
travelling between two phases – the stationary phase 
(silica gel absorbed onto plastic, aluminium or glass 
plate) and the mobile phase – are separated based on 
their molecular weights such that the compounds of 
higher molecular weight travel few distances com-
pared to those of lower molecular weights which 
travel far in the solvent system. This type of move-
ment produced different retention factor (Rf) values 
for the fractions.  
 Substances of lower molecular weights travel 
faster and longer on the TLC plates while those of 
higher molecular weights are found to travel shorter 
distances on the plate. This means therefore, that the 
yellow fraction has higher molecular weight than the 
dark green fraction which in turn has higher molecu-
lar weight than the blue black fraction which was 
found at the top of the TLC plate having travelled 
5.4cm with the Rf value of 0.78 (figure 1 and table 
2). 
 
4.2 Bioautography  
The results of bioautographic studies revealed three 
fractions (numbers 4, 8 and 13) as the only ones that 
were active against at least one of the test organism 
(table 2). This method is quick and less cumbersome 
Chemical substances with antimicrobial activity are 
able to create clear zones when in contact with any 
susceptible organism growing in vitro referred to as 
zones of inhibition. Such activity is measured based 
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5. Conclusion 
 
From the foregoing it has become increasingly clear 
that fractions of M. charantia extracts are very ac-
tive against these test organisms at very low test 
concentrations. Refining the Ethanolic extract from 
this plant may lead to availability of a very active 
drug that will have broad spectrum over a number of 
microbial pathogens.   
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