
1. Introduction 
 
The plant Mormodica charantia L is widely used for 
curative purposes among local folks in Africa. This 
plant is a very prominent herb in and around vil-
lages. Momordica charantia also known as African 
cucumber, Bitter apple, Bitter melon, Concombre 
Africain, is a climbing herb with male and female 
flowers and a leaf-like bract. 
 The flowers Momordica charantia have five 
sepals, five petals, five male stamens on the end of a 
warty ovary. The fruit is spherical, rough, warty and 
conspicuously ridged in lower part. It is bright or-
ange in colour, fleshy, splitting to expose red 7mm-
sized seeds [1]. The leaves are alternate, deeply five-
lobed, and have a wavy edge. The stem is grooved. 
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There is a tendril from each axis, spirally twisted. 
This plant is useful in traditional medicine for treat-
ment of various diseases. Information from local 
folks show that the medicinal plant is very useful in 
the treatment of diseases such as stomach disorders, 
skin infections and is also notable as an abortive 
agent. 
 Traditional medicine can be described as the 
total combination of knowledge and practices, 
whether explicable or not, used in diagnosing, pre-
venting, or eliminating a physical, mental or social 
disease and which may rely exclusively on past ex-
perience and observation handed down from genera-
tion to generation, verbally or in writing. 
 A medicinal plant is any plant of which, one 
or more of its organs (e.g leaves, stem, roots, flow-
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Four bacterial pathogens, Streptococcus pyogenes, Stapylococcus aureus, Salmonella typhi and Escherichia 
coli (Gram positive and Gram negative organisms), were challenged with extracts from Momordica charantia 
at different test concentrations to determine their susceptibility pattern to the extracts. Almost all the test or-
ganisms were highly susceptible to ethanolic extract, moderately susceptible to water extract and least suscep-
tible to petroleum ether extract. The results indicate Streptococcus pyogenes to be the most susceptible to the 
extract followed by Staphylococcus aureus. The next organism in susceptibility is Escherichia coli, while Sal-
monella typhi is the least susceptible. The Minimum Inhibitory Concentration (MIC) and the Minimum Bacte-
ricidal Concentration (MBC) range from 0.1mg/ml to 10mg/ml and 1.0mg/ml to 100mg/ml respectively. Or-
ganic components of the extracts revealed by phytochemical analysis are Alkaloids, Tannins, Glycosides and 
Steroids which may be responsible for its activity on the test organisms. Extracts from Momordica charantia 
may be a good source of drugs for the treatment of follicular tonsillitis, acute sore throat, generalized septice-
mia, skin infections, wound infection, bacterial food poisoning, typhoid fever, diarrhoea, urinary tract infection 
and meningitis of which these test organisms are etiological agents. 
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ers) contains substances that can be used for thera-
peutic purposes or which are precursors for the syn-
thesis of useful drugs. 
 One of the earliest records of the use of me-
dicinal plant is that of Chaulmoogra oil from species 
of Hydnocarpus gaertn, which was effective in the 
treatment of leprosy [1]. Such use was recorded in 
the Pharmacopoeia of the Emperor Shen Nung of 
China between 2730 and 3000 B.C. The seed of 
Opium poppy (Papaver sominiferum L.) and Castor 
oil seed (Ricinus communis L.) were excavated from 
some ancient Egyptian tombs, which is an indication 
of their use in that part of Africa as far back as 
1500BC.  
 From the above brief history it has become 
obvious that some 3000 years B.C. man was well 
aware of the medicinal properties (and possibly the 
toxic effect also) of some plants growing around 
him. 
 So many Researchers have shown the fact 
that many African plants are of therapeutic values 
although quite a lot are also toxic and harmful. 
Mann et al [2] reporting on the antimicrobial proper-
ties of Calotropis procera showed its activity on 
Pseudomonas aeruginosa, Salmonella typhi, Clus-
tridium perfringens among others which shows that 
the plant is of therapeutic value. Mann and Abalaka 
[3] also researched into the medicinal value of the 
plant Physalis angulata and confirmed that the plant 
has effect on the growth of some bacteria among 
which are Bacillus anthracis and Neisseria gonor-
rhoae. According to Abalaka et al [4], Abrus preca-
torious, Cassia alata and Piliostigma thoningii have 
curative effects on wounds, and concluded that these 
plants can be used in healing of wounds. 
 Some recent researches have indicated that 
most of the plants claimed to have effects in treating 
diseases and used by traditional healers actually 
have some antimicrobial effects on some of the test 
organisms [5-10]. 
 Claims by the locals that Mormodica charan-
tia has curative abilities and therapeutic values are 
yet to be thoroughly investigated scientifically. A lot 
has been documented concerning the anti-
hyperglycemic properties of this plant but informa-
tion is really not available about its antibacterial po-
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tentials. 
 The present work is designed to bring to bear 
the usefulness of this plant in possible production of 
drugs to carter for various ailments of man. 
 
2. Materials and Methods 
 
2.1 Sample Collection 
Plant materials (Mormodica charantia), were col-
lected from Bida and Minna towns in Niger State in 
Northern Nigeria. The plant was identified by local 
people and confirmed by a Botanist and Taxonomist 
(S. Ayodele, Head, Herbarium, University of Ilorin, 
Nigeria). 
 
2.2 Extraction and Preparation of Plant Materials 
The following solvents were used for the extraction 
of the plant materials: Ethanol, Petroleum ether and 
Water. Twenty (20) grams each of ground samples 
were suspended in 100ml of distilled water, 100ml 
95% ethanol, 100ml of petroleum ether for a period 
of about 120hours. The extracts were decanted and 
filtered and the filtrate evaporated in vacou at 450C. 
The residue was reconstituted in 95% ethanol and 
reserved as stock concentration then stored for fur-
ther use [11]. 
 
2.3 Collection of Test Organisms 
 A total of four bacteria Staphylococcus aureus, Sal-
monella typhi, Escherichia coli and Streptococcus 
pyogenes were used for this analysis as test organ-
isms. The test organisms were obtained from the cul-
ture bank of Microbiology Department, Federal Uni-
versity of Technology, Minna, Niger State, Nigeria. 
 
2.4 Sensitivity Testing 
Each of the microorganisms was subjected to the 
action of the extracts using the agar cup plate tech-
nique as described by Silva et al [11]. Using cork 
borer N04, three holes were 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 solidified, each of the cups or 
holes made was filled with known volume and con-
centration of the pre-prepared extract solution and 
allowed to fully diffuse. The surface of the agar was 



streaked for confluent growth with an 18 hour cul-
ture of the test organism which has been previously 
standardized to 106 and incubated at the temperature 
of 37oC for 24 hours. 
 
2.5 Minimum Inhibitory Concentration (MIC) and 
Minimum Bactericidal Concentration (MBC)  
Using tube dilution method, the least concentration 
of fractions from the plant extract in which there is 
no turbidity was taken as the minimum inhibitory 
concentration (MIC) [12]. The MIC of the plant ex-
tracts was determined by inoculating 10ml of nutri-
ent broth with 1ml of the plant extract. This mixture 
was then inoculated with 1ml culture of the test or-
ganism. The least concentration of plant extract in 
the test tube that no turbidity occurred was taken as 
the minimum inhibitory concentration. 
 Subsequently, those tubes that showed no 
turbidity were inoculated on nutrient agar plates and 
absence of growth on incubation for 24 hours was 
confirmatory for minimum bactericidal concentra-
tion (MBC). 
 
2.6 Phytochemical Analysis of Plant Extracts for 
Active Components 

Phytochemical screening of the extracts was carried 
out according to the methods described by Odebiyi 
et al and Trease et al [13,14] for the detection of ac-
tive components like saponins, tannins, alkaloids, 
phlobatanins, glycosides as described below in each 
case. 
 
Alkaloids - 1cm3 of 1% HCl was added to 3cm3 of 
the extract in a test tube. The mixture was then 
heated for 20 minutes, cooled and filtered. About 2 
drops of Mayer’s reagent were  added to1cm3 of 
their extract. A creamy precipitate was an indication 
of the presence of alkaloids. 
 
Tannins - 1cm3 of freshly prepared 10% KOH was 
added to 1cm3 of the extract. A dirty white precipi-
tate showed the presence of tannins. 
 
Glycosides - 10cm3 of 50% H2SO4 was added to 
1cm3 of the extract and the mixture heated in boiling 
water for about 15 minutes. 10cm3 of Fehling’s solu-
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tion was then added and the mixture boiled. A brick-
red precipitate was confirmatory for the presence of 
glycosides. 
 
Saponins - (i) Frothing test: 2cm3 of the extract was 
vigorously shaken in the test tube for 2 minutes. No 
frothing was observed. 
                  (ii) Emulsion test: 5 drops of olive oil 
was added to 3cm3 of the extract in the test tube and 
vigorously shaken. Absence of stable emulsion             
formed indicates the absence of saponins. 
 
Flavonoids - 1cm3 of 10% NaOH was added to 3cm3 
of the extract. There was no yellow colouration 
which is indicative of the absence of flavonoids. 
 
Steroids - Salkowski test: 5 drops of concentrated 
H2SO4 was added to 1cm3 of the extract in a test 
tube. Red colouration was observed which is indica-
tive for the presence of steroids. 
 
Phlobatanins - 1cm3 of the extract was added to 1% 
HCl. No red precipitate observed which means nega-
tive result. 
 
Triterpenes - 1cm3 of the extract was added to 5 
drops of Acetic Anhydride and a drop of concen-
trated H2SO4 added. The mixture was then steamed 
for 1 hour and neutralized with NaOH followed by 
addition of chloroform. Absence of blue-green col-
our indicates the absence of triterpenes. 
 
3. Results 
 
From Table 1 below it is evident that Petroleum 
ether has the least extract of about 16.6g, Water ex-
tracted about 20.4g of material from 50g of the pow 

Table 1:  Average yield of extracts per 50g initial weight 
(x1) of powdered sample 

 

  Weight of dry 
residue  (x2) 

Weight of yield 
 (x3)= (x1-x2) 

   Water 29.6±3 20.4±3 
Ethanol 23.8±1 26.2±1 

Petroleum 
ether 

33.1±2 16.6±2 
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Conc. of extracts Petroleum Ether Ethanol Water 

(mg/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 

0.1 0 0 0 0 0 0 0 13±1 0 0 0 0 

1 9±1 0 9±3 8±1 15±4 0 13±1 15±2 11±1 0 13±4 15±1 

10 10±2 12±2 12±3 10±0 17±3 10±0 16±0 19±2 13±1 10±3 14±1 16±0 

100 13±1 15±3 16±2 13±3 22±2 13±1 20±2 24±2 15±2 13±3 18±2 21±1 

Table 2 Results of Sensitivity Analysis showing zones of inhibition (in mm) around crude extracts at varying concentrations. 
 
 
 
 
 
 
 
 
 
 
 
Key: S.a=Staphylococcus aureus; S.t=Salmonella typhi; E.c=Escherichia coli; S.p=Streptococcus pyogenes. 

  Antibiotics / Zones of Inhibition (mm) 

Organisms OFX PEF CPX AG CN S CEP NA SXT PN 

S. aureus 14.2±1 15.7±1 13.3±2 14.7±2 12.0±2 13.7±1 12.7±2 13.0±2 13±2 12.3±2 

S. typhi 9.3±1 11.3±2 10.3±2 12.3±2 9.3±1 0 0 9.7±2 0 0 

E. coli 9.7±2 13.3±1 14.3±2 11.3±2 10.7±1 9.7±1 10.3±2 9.8±2 0 0 

S. pyogenes 10.3±2 14.2±1 14.2±1 0 13.3±2 11.8±2 0 8.7±2 0 0 

Table 3 Zones of Inhibition (mm) around standard antibiotic discs 

 

 

 

 

 

 
Key: OFX- Tarvid; PEF- Ciprolox; CPX- Ciproxin; AG- Augmentin; CN- Gentamycin; S- Streptomycin;  
         CEP- Deporex; NA- Nalidixix acid; SXT- Septrin; PN- Ampicillin 

  Minimum Inhibitory Conc of Minimum Bactericidal Conc of 

Extract Organisms Px 
Mg/ml 

Ex 
Mg/ml 

Wx 
Mg/ml 

Px 
Mg/ml 

Ex 
Mg/ml 

Wx 
Mg/ml 

S. aureus 1±0 1±0 1±0 10±0 10±0 10±0 

S. typhi 10±0 10±0 10±0 100±0 100±0 100±0 

E. coli 1±0 1±0 1±0 100±0 10±0 10±0 

S. pyogenes 1±0 0.1±0 1±0 10±0 1±0 10±0 

Table 4 Results of Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key: Px – Petroleum ether extract; Ex – Ethanol extract; Wx - Water extract 



der while Ethanol extracted the components of about 
26.2g. Ethanol could be used as a universal solvent 
for the extraction of plant materials. 
 Table 2 above shows Ethanol extract having 
the highest activity by demonstrating a zone of inhi-
bition of up to 24mm against Streptococcus pyo-
genes. Water extract shows its highest activity on S. 
pyogenes at 20.7mm of zones of inhibition while the 
highest activity of Petroleum ether is on  Es-
cherichia coli showing 15.7mm of zones of inhibi-
tion. 
 From table 3 it is clear that the test organisms 
are resistant to one antibiotic or the other but Staphy-
lococcus aureus was susceptible to all the antibiot-
ics. All the organisms that show resistance are sus-
ceptible to Tarvid, Ciprolox, Ciproxin, Gentamycin 
and Nalidixic acid. 
 Results obtained in Table 4 above reveal the 
least MIC of 0.1mg/ml with ethanol extract against 
Streptococcus pyogenes. The other extracts have 
MIC of 1mg/ml. the highest MIC of 10mg/ml was 
recorded against Salmonella typhi by all the extracts. 
All the extracts show the least MBC of 10mg/ml 
against Staphylococcus aureus and S. pyogenes and 
100mg/ml against S. typhi and Escherichia coli re-
spectively.  

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

 

 The results of the phytochemical analysis 
show that the following phytochemicals are present 
in the plant extracts: 
• Alkaloids 
• Tannins 
• Glycosides 
• Steroids 
 Ethanol extracted a total of four different 
phytochemicals while water and petroleum ether ex-
tracted three and two chemicals respectively. 
 
4. Discussion 
 
From table 1 the average yield recorded by the three 
solvent are 20.4g, 26.2g and 16.6g from water, Etha-
nol and petroleum ether respectively. The results 
above shows that the highest extract of 26.2g re-
corded was from ethanol followed by 20.4g from 
water while the least extract of 16.6g was recorded 
from petroleum ether. This indicates that ethanol is 
the best solvent for the extraction of plant chemicals 
from Momordica charantia.  
 It is usual that people soak plant materials in 
alcohol as well as water to extract active chemicals 
for curative purposes. That these two solvents are 
able to extract components of this plant this much 
from just 50g of the plant powder is an indication 
that they are good solvents for plants extraction. 
        Results of sensitivity analysis revealed different 
level of activity with different extracts. The activity 
of ethanolic extracts against all test organisms is the 
highest compared with water and petroleum ether 
extracts. Activity of antimicrobial agents such as 
plant active components is usually expressed invitro 
as zones of clearing or zones of inhibition of the test 
organisms around the chemical. Gislene et al [15] 
observed similar trend in their work on the antibac-
terial activity of plant extracts and phytochemicals 
on antibiotic-resistant bacteria (Staphylococcus 
aureus, Pseudomonas aeruginosa, Salmonella typhi) 
in Brazil. According to their work, any chemical that 
demonstrates activity showing zones of inhibition of 
7mm and above is acceptable as being active. From 
the results in this experiment, the least activity is 
8mm against Streptococcus pyogenes by petroleum 
ether extracts.  

Extract 
Plant Chemical 

Petroleum 
Ether extract 

Ethanol 
extract 

Water 
extract 

Alkaloids + + + 

Tannins + + + 

Phenolics - - - 

Glycosides - + + 

Saponins - - - 

Flavonoids - - - 

Steroids - + - 

Table 5 Results of phytochemical screening of the 
extracts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key: + = Present; - = Absent 



 The susceptibility pattern of the organisms 
indicates Streptococcus pyogenes to be most suscep-
tible followed by Staphylococcus aureus, Es-
cherichia coli while Salmonella typhi is the most 
resistant of the organisms to extracts from Mo-
mordica charantia (Table 2). 
 The activity of the crude extracts so far com-
pares favorably with those of the standard antibiot-
ics. According to (16) an organism is said to be sensi-
tive, moderately sensitive or resistant to a chemical 
agent (extract) when the zone of diameter is com-
pared with the zone of inhibition produced by a 
known standard antibiotic. An organism is consid-
ered sensitive only when the diameter of zone of in-
hibition is either equal to the control, wider than or 
not more than 3mm smaller than the control. The 
results of the experiments above show undoubtedly 
and clearly that the extracts are active. 
 Results of Minimum Inhibitory Concentra-
tion (MIC) and Minimum Bactericidal Concentra-
tion (MBC) tests are shown on table 4. The MIC of 
all extracts against S. aureus, S. pyogenes and E. coli 
is 0.1mg/ml and 1mg/ml, while the MIC for S. typhi 
is 10mg/ml. We have that S. typhi is the most resis-
tant of the test organisms to the extracts. It is there-
fore, not surprising that it has the MIC greater than 
that of the other organisms. 
 The Minimum Bactericidal Concentration on 
the other hand, is 1mg/ml and 10mg/ml for both S. 
Pyogenes and S. aureus while it is 10mg/ml and 
100mg/ml for S. typhi and E. coli respectively. The 
MBC is the least concentration that completely lyse 
all cells of a test organism. The lower the MIC and 
MBC of a given extract the higher the efficacy of 
such extract against the test organisms. From the 
present results it is evident from the low MIC and 
MBC obtained that the chemical components from 
extracts of Momordica charantia are active against 
the test organisms and could be a good source of 
drugs to cure ailments/diseases caused by these or-
ganisms. 
 Mitscher et al [17] stated that for a plant ma-
terial to be of clinical importance, it should be effec-
tive at the concentrations of 100µg/ml or 1000µg/ml 
and should be considered an effective therapeutic 
agent if it produces zones of clearing or inhibition of 
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between 15-22mm on the target pathogenic microor-
ganisms [18]. This present work totally agrees with 
this position as the MIC of 100µg/ml was recorded 
as well as zones of inhibition of between 15-22mm. 
 The Phytochemical analysis results on table 
5 show that the plant Momordica charantia posses 
Alkaloids, Tannins, Glycosides and Steroids. The 
presence of these organic compounds in the plant 
extracts may have been responsible for the plants 
activity on micro organisms. Tannins for instance, 
have been shown to form irreversible complex with 
proline-rich-protein which would lead to inhibition 
of cell-wall-protein synthesis, a property that may 
explain the mode of action of these extracts [19].  
 
5. Conclusion 
 
The extracts obtained from Momordica charantia 
have demonstrated very strong activity against the 
test organisms. These organisms are known to be 
responsible for so many diseases of man including 
follicular tonsillitis, acute sore throat, generalized 
septicemia, skin infections, wound infection, bacte-
rial food poisoning, typhoid fever, diarhoea, urinary 
tract infection and meningitis. In vitro activity of 
these extracts on these organisms therefore, suggests 
that the extracts from this plant can be harnessed for 
curative purposes against diseases caused by these 
organisms. 
 Medicinal plants possess many potentially 
valuable therapeutic agents which are effective in 
the control of organisms that cause several diseases 
in man and other living things. Research into antim-
icrobial agents of plant origin is very important 
therefore, in order that we might discover such po-
tentials and use them against these pathogens that 
are fast developing resistance against common anti-
biotics. 
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