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ABSTRACT
Momordica charantia is a plant used
traditionally for the treatment of infectious
diseases. Antimicrobial and phytochemicals
potential of methanolic extract of M.
charantia on six bacteria and five fungi was
investigated in this study. The leaves were
collected, washed, air-dried and ground. 300g
ground powder was soaked in 1200mls of
methanol and extracted over a seven day
period, filtered and the extract was evaporated
to dryness and stored in screw capped bottles.
The antibacterial and antifungal potentials
was investigated using agar-well diffusion
methods while phytochemical screening was
investigated using standard procedure. Result
of the phytochemical screening revealed the
presence of alkaloids (12.40µg/mL), saponins
(10.45µg/mL), terpenoids (12.20µg/mL),
flavonoids (09.20µg/mL), cardiac glycoside
(16.80µg/mL) and phenol (02.40µg/mL).
Cardiac glycoside had the highest
concentration while phenol had the lowest
concentration. The antibacterial result showed
concentration of 600µg/mL and 300µg/mL
inhibited the growth of the tested bacteria
except Klebsiella oxytoca which had no
inhibition. Staphylococcus aureus was most
active while Staphylococcus epidermidis was
least active. Streptomycin used as positive
control was effective against all the bacteria
except Klebsiella oxytoca. The diameter of
zones of inhibition ranged from 20.67mm and
12.50mm with Staphylococcus aureus having
the highest zone of inhibition while K.
oxytoca had no inhibition. The antifungal
result showed that Fusarium sp had the
highest zone of inhibition of 10.20mm while
Candida albicans had the lowest inhibition of

02.50µg/mL and Aspergillus niger had no
inhibition. Funamycin used as positive control
was effective against all the fungi. The results
obtained in this study reveal that the use of M.
charantia in herbal medicine could be used as
a source of oral antimicrobial agent for the
treatment of diseases associated with these
microorganisms.
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INTRODUCTION
Medicinal plants are considerably useful and
contain active constituents that are
economically essential. They contain active
constituents that are used in the treatment of
some human diseases. Plant extracts have
been developed and proposed for use as
antimicrobial substances. All parts of M.
charantia including the fruit taste bitter (Khan
et al. 2019). Indigenous plants are the first
source of therapy for most of the common
ailments in developing countries like Nigeria
because of its availability, economic status of
the users and incidence of resistant or multi
resistant strains (Sofowora, 2013). Plants
derived drugs is mainly due to the current
widespread belief that green medicine is safer
and more dependable than costly synthetic
drugs which have many side effects (Sumathi
and Parvatti, 2010). Plants have naturally
occurring chemicals that are non-nutritive but
are for their self-protection. The plant act as a
source of carbohydrate, proteins, minerals,
vitamins and other nutrients for human to
maintain health (Ullar et al., 2018).
Momordica charantia is commonly known as
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bitter melon or bitter gourd. It is an
economically important, successful medicinal
and vegetable plant for human health and
belonging to the family Cucurbitaceae (Khan
et al. 2019). In Nigeria, it is called by local
names which include: Ejirin (Yoruba),
Daladdasu (Hausa) and Okwunuolo (Igbo). It
is widely grown in Asia, Africa and the
Caribbean. The fruit juice or leaf tea is
employed in the treatment of diabetes,
malaria, colic, sores and wounds infections,
measles, hepatitis and fevers. Leaves are used
for treating catarrh, constipation, dermatitis,
dysentery, diarrhea, eczema, fever, leprosy,
snake bite, anaemia. (Kandangath et al., 2015:
Snee et al., 2011). Young Momordica shoots
and leaves are also cooked and eaten as leafy
vegetables. Leaf and fruit extracts are used in
the preparation of tea (Kandangath et al.,
2015). The textured leaves look like a bite
that is why the plant is given the name
Momordica which means to bite (Prarthna et
al., 2014). M. charantia is known to be a
powerful nutrient dense plant composed of a
complex array of beneficial compounds
(Bakare et al. 2014). Medicinal value of bitter
melon has been attributed to its high
antioxidant properties due in parts of phenols,
flavonoids, isoflavones, alkaloids; glycoside,
saponin and tannin (Snee et al., 2011). M.
charantia fruit and leaves contain alkaloids,
glycoside, saponin like substances, rennin and
aromatic volatile oil mucilage (Leelaprakash
et al., 2011). Extracts of M. charantia had
antimicrobial effects against Staphylococcus
aureus, Pseudomonas aeruginosa, Candida
epicola, Candida albicans, Candida tropicalis
and Penicillium sp (Akanji et al., 2016;
Mahmood et al., 2012; Shuo et al., 2017). It is
therefore essential to examine plants of
medicinal value for their promising biological
activity (Sofowora, 2013). Virtually all plants
are medicinal; hence they serve as raw
materials for synthetic drugs. Sofowora et al.
(2013) noted that the medicinal value of these
plants lies in the bioactive phytochemical
constituents that produce definite
physiological action on the human body.
Ethanol extract of bitter melon leaves are
considered to have an antibacterial action

against Salmonella, Pseudomonas
aeruginosa, Escherichia coli, Bacillus and
Streptococcus species (Brandao et al. 2016;
Paul et al., 2010; Leelaprakash et al., 2011).
People in the rural areas where modern
medical facilities cannot satisfy their medical
demands are mostly affected as about 80% of
these people rely on traditional medicine
(Teoh et al., 2010). It is therefore imperative
to investigate the efficacy of Momordica
charantia against some bacteria and fungi as
claimed by local traditional herbalists.

2.0 MATERIALS AND METHODS

2.1 Plant Collection, Extraction and
Concentration

The leaves of Momordica charantia were
collected in the wild at ‘Ogolonto’ bus stop
with latitude: 6.6000 and Longitude: 3,5000
along Ikorodu road, Lagos. The plant parts
were identified at the herbarium unit of Plant
Science Department of Olabisi Onabanjo
University, Ago-iwoye Ogun State, Nigeria.
The plants were properly washed and drained.
After washing, the plants were dried for 21
days under room temperature (28ᴼC ±2). The 
leaves of M. charantia were pulverized after
drying. 300g of ground M. charantia was
weighed and soaked in 1200mL of methanol
for 7 days. After soaking, the mixture was
pre-filtered using muslin cloth and No1
Whatman’s filter paper and then stored in a
screwed cap bottle (Mada et al., 2013).The
filtrate were then separately concentrated in
vacuo using Rotary Evaporator (Model E52A,
China) to 10% of their original volume at
400C. These were concentrated to complete
dryness in water bath. The reconstituted
extract were transferred to the Biochemistry
Laboratory and Pharmaceutical Microbiology
Research Laboratory, College of Medicine,
Idi-araba Lagos for Phytochemical screening
and Antimicrobial Susceptibility testing.

2.2 Preparation of stock solutions and
concentrates
The stock solutions of the bacteria and fungi
were obtained at the Pharmaceutical
Microbiology Research Laboratory, College
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of Medicine, Idi-araba Lagos and were
prepared as described in the CLSI guidelines
(M07-A6, 2003) for bacteria. Stock solutions
of Streptomycin and Funamycin (positive
controls) were diluted in 5 % DMSO
(dimethyl sulphoxide) at a density adjusted to
a 0.5 McFarland turbidity standard 105colony-
forming units (CFU)/ml for bacterial cultures.
The plant extracts were dissolved in 5 %
DMSO to obtain a final concentration of 600,
300, 150μg/mL. 

2.3 In vitro Screening of Antimicrobial
Activity of M. charantia

Mueller-Hinton Agar were used for the
antimicrobial sensitivity screening. Potatoe
Dextrose Agar plates were used for the
antifungal sensitivity screening. The plates
were seeded with the bacterial cells and
fungal cells and allowed to stand for 1h in the
lamina air-flow hood for the test bacterial
isolates and fungal isolates to be fully
embedded and well established in the seeded
medium. With a sterile No. 4 cork borer,
wells of 5mm diameter were dug with a
previously sterilized No 4 cork borer. The
wells were aseptically filled up with 0.1mL of
M. charantia methanolic extract avoiding
splash and overfilling. Duplicates plates were
also prepared for the bacterial and fungal
isolates. The plates were incubated at 370C
for 24-48 h for bacteria and 250C for fungi.
The sensitivity of the test organisms on the
extract were indicated by clear halo around
the wells on the bacterial and fungal plates.
The halo diameters were taken as an index of
the degree of sensitivity for both bacterial and
fungal plates. The bacteria and fungi used are
as follows: Escherichia coli, Staphylococcus
aureus, Bacillus subtilis, Klebsiella oxytoca,
Staphylococcus epidermidis, Pseudomonas
aeruginosa and Penicillium sp, Fusarium sp,
Aspergillus niger, Candida albicans and
Aspergillus flavus.

2.4 Minimum Inhibitory Concentration
(MIC) of methanolic extract M.
charantia

The Minimum inhibitory concentration (MIC)
of the plant extracts on the test bacterial
isolates were determined by the agar micro
dilution method as described by the CLSI
guidelines (M07-A6, 2003) for bacteria. The
stock solutions were further diluted in a 2-fold
serial dilution to obtain the following
concentrations: 600, 300 and 150μg/mL. Agar 
plates were prepared by pouring MHA for
bacterial isolates into sterile Petri plates
containing 1ml of the various dilutions of the
extract. The test isolates which were grown
overnight in nutrient broth were adjusted to
McFarland 0.5 standard and streaked onto the
surface of the agar plates containing dilutions
of the plant extract. The MHA plates were
then incubated at 37°C for 24 hours after
which all plates were observed for growth.
The minimum dilution (concentration) of the
extracts completely inhibiting the growth of
each organism was taken as the MIC.

2.5 Minimum Fungicidal Concentration
(MFC) of M. charantia

The methods adopted for antibacterial activity
was also adopted for the Minimum Fungicidal
Concentration using Penicillium sp, Fusarium
sp, Aspergillus niger, Candida albicans and
Aspergillus flavus and the plates were
incubated at 250C for 24-48hrs
.
2.6 Qualitative and Quantitative

Phytochemical Screening of M. charantia

Qualitative and Quantitative Phytochemical
analysis of M. charantia were performed
using the methods described by Edeoga et al.
(2021) and were screened for the presence of
the following phytochemicals: Alkaloids,
Saponin, Terpenoid, Flavonoid, Cardiac
glycoside and Phenol using methanol as
solvent.
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3.0 RESULTS

Table 1 shows the result of the antibacterial
assay of M. charantia at various
concentrations of 600, 300 and 150 ug/mL.
M. charantia showed activity ranging from
20.67-12 and Klebsiella oxytoca had no
activity in all

the concentrations. Streptomycin positive
control used was effective against
Pseudomonas aeruginosa, Staphylococcus
aureus, Bacillus subtilis and Staphylococcus
epidermidis but inactive against Klebsiella
oxytoca.

Table 1: Antibacterial Activity of methanolic extract of M. charantia
Concentration (µg/mL) Bacterial strain Plant zones of

inhibition (mm)
Streptomycin(mm)

600µg/mL Escherichia coli 17.00 09.00
Pseudomonas aeruginosa 14.00 06.00
Staphylococcus aureus 20.67 12.00
Bacillus subtilis 18.50 08.00
Klebsiella oxytoca 0.00 0.00
Staphylococcus epidermidis 12.50 07.00

300µg/mL Escherichia coli 15.00 06.00
Pseudomonas aeruginosa 12.00 05.00
Staphylococcus aureus 14.67 08.00
Bacillus subtilis 14.00 0.400
Klebsiella oxytoca 0.00 0.00
Staphylococcus epidermidis 10.50 04.00

150µg/mL Escherichia coli 06.00 02.00
Pseudomonas aeruginosa 04.20 03.00
Staphylococcus aureus 07.00 04.00
Bacillus subtilis 05.50 02.00
Klebsiella oxytoca 0.00 0.00
Staphylococcus epidermidis 03.50 03.00

Table 2 shows the result of the antifungal
assay of M. charantia at various
concentrations of 600, 300 and 150ug/mL M.
charantia showed antifungal activity ranging
from 10.20-02.50mm and Aspergillus sp had
no activity and these values do not differ

significantly from each other (p < 0.05).
Funamycin used as positive control was
effective against Penicillium sp, Fusarium sp,
Apergillus niger, Candida albicans and
Aspergillus flavus.

Table 2: Antifungal Activity of methanolic extract of M. charantia
Concentration (µg/mL) Fungal strains Plant zones of

inhibition (mm)
Funamycin

600µg/mL Penicillium sp 08.00 06.00
Fusarium sp 10.20 08.00
Apergillus niger 08.00 04.00
Candida albicans 02.50 03.00
Aspergillus flavus 0.00 02.00

300µg/mL Penicillium sp 04.00 04.00
Fusarium sp 03.20 05.00
Apergillus niger 01.00 02.00
Candida albicans 01.50 02.00
Aspergillus flavus 0.00 01.00

150µg/mL Penicillium sp 02.00 02.00
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Fusarium sp 02.20 03.00
Apergillus niger 03.00 01.00
Candida albicans 02.50 01.00
Aspergillus flavus 0.00 01.00

Table 3 shows the result of M. charantia
MIC against the bacterial isolates which
ranged from 62.5-07.08mm, M. charantia.
Staphylococcus aureus had the highest MIC
while Klebsiella oxytoca had the lowest.

Table 3: Minimum Inhibitory Concentration
MIC) of methanolic extract of M. charantia
against some selected bacteria

Bacterial strains MIC (µg/mL)
Results

Escherichia coli 31.3
Pseudomonas
aeruginosa

15.7

Staphylococcus aureus 62.5
Bacillus subtilis 31.3
Klebsiella oxytoca 00.0
Staphylococcus
epidermidis

15.7

Table 4 show that the result of the
phytochemical (qualitative) analysis of crude
methanolic extract of M. charantia revealed
the presence of Alkaloids (12.50 µg/mL),
saponin (10.45 µg/mL), terpenoid (12.20
µg/mL), flavonoid (09.20 µg/mL), cardiac
glycoside (16.80 µg/mL) and phenol (02.40
µg/mL). Cardiac glycoside was the highest
while phenol had the least value.

Table 4.Qualitative and quantitative
Phytochemical analysis of ethanol extract of
M. charantia
Bioactive
compounds

Qualitative
result

Quantitative
Results
(µg/mL)

Alkaloid Positive 12.50±0.1
Saponin Positive 10.45±0.2
Terpenoid Positive 12.20±0.2
Flavonoid Positive 09.20±0.1
Cardiac
glycoside

Positive 16.80±0.1

Phenol Positive 02.40±0.2

4.0 DISCUSSION
The antimicrobial activity results show that
methanolic extract of M. charantia was
effective against Escherichia coli,
Pseudomonas aeruginosa, Staphylococcus
aureus, Bacillus subtilis and Staphylococcus
epidermidis. Staphylococcus aureus had the
highest activity while Staphylococcus
epidermidis had the lowest while Klebsiella
oxytoca had no activity at the various
concentrations. Streptomycin used as the
positive control was effective against all the
bacteria except Klebsiella oxytoca. The
antifungal susceptibility testing showed high
activity against Fusarium sp while Candida
albicans had the lowest activity and
Aspergillus niger had no activity at the
various concentrations. Funamycin used as
the positive control was effective against all
the fungi. This result also agrees with the
findings of Mahmood et al. (2012); Akanji et
al. (2016); Shuo et al. (2017) in a study of the
antimicrobial activity of crude methanolic,
leaf extracts of, M. charantia. Extracts of M.
charantia showed positive antibacterial
activity, having the highest inhibitory action
on the bacterial isolates except Klebsiella
oxytoca. Extracts of M. charantia showed
broad spectrum antifungal activity, having
the highest inhibitory action on the fungal
isolates except Aspergillus niger. The
effectiveness of these plant extracts against
some pathogenic bacteria species was also
evident in the minimum inhibitory
concentrations recorded. The minimum
inhibitory concentration (MIC) ranged from
62.5-07.08µg/mL. The result of the
phytochemical screening of M. charantia
revealed the presence of alkaloids, terpenoid,
flavonoid, cardiac glycoside and phenol. This
result agrees with the findings of Snee et
al.(2011); Aparna et al. (2015) who found
alkaloids, glycosides, saponin, and rennin in
methanolic extracts of M. charantia. A study
conducted by Leelaprakash et al. (2011)
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revealed the presence of alkaloids,
flavonoids, tannins, phenols, glycosides and
saponins on M. charantia. The roles of these
phytochemicals in plants have been well
documented. According to Hasler and
Blumberg (2017), phytochemicals are
biologically active, naturally occurring
chemical compounds found in plants which
provide health benefits for humans further
than those attributed to macronutrients and
micronutrients. The phenols have been
reported to possess considerable
antimicrobial properties attributed to their
redox properties (Eleazu et al., 2012. In
addition, flavonoids have also been reported
to possess antimicrobial and anti-
inflammatory properties. Khan et al. (2011)
also reported that alkaloids and flavonoids
are responsible for the antifungal activities in
higher plants. Some of the characteristics of
saponins include formation of foams in
aqueous solutions, haemolytic activity and
cholesterol-binding properties (Eleazu et al.,
2012). M. charantia contain an array of
bioactive compounds and may be used to
treat some bacterial and fungal infections.

4.1 CONCLUSION
Results of this study therefore suggest that
methanolic extract of the leaves of M.
charantia contain a wide array of bioactive
phytochemical constituents regardless of the
seasons they were obtained, and are potential
antibacterial and antifungal properties equally
safe for consumption to treat some diseases
associated with these bacteria and fungi used
in this study.
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