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ABSTRACT

Introduction: The persistent development of bacterial resistance against currently available antibacterial drugs ne-
cessitates the search for new antimicrobial agents. The major part of this research is to overcome drug resistance in 
infectious agents by utilizing medicinal plants as the main natural source in the production of new pharmaceuticals. 
As 25-50% of contemporary medications are derived from plants, this sparked renewed interest in therapeutic plants. 
Due to the largely diverse phytochemical compounds found in crude extracts of medicinal plants, they could be 
used as an alternative source of antimicrobial agents. This study aims to screen the phytochemical compounds and 
evaluate the antibacterial effect of Momordica charantia fruit extract, obtained by maceration in 100% absolute 
methanol. Method: Disc diffusion and broth microdilution methods were performed to evaluate the inhibitory effect 
of M. charantia fruit extract on Staphylococcus aureus, Escherichia coli, and Salmonella typhimurium. Results: The 
phytochemical tests conducted revealed that the fruit extracts tested positive for alkaloids, phenols, tannins, flavo-
noids, and saponins. The methanolic extract of M. charantia fruit demonstrated antibacterial activity against S. aureus 
with a mean inhibition zone of (17mm±0.82), but not against E. coli or S. typhimurium. For S. aureus, the minimum 
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) were 125mg/ml and 500mg/ml, 
respectively. Conclusion: Based on the findings, the current study offers insight into the therapeutic potential of M. 
charantia where the methanolic fruit extract of the fruit has been shown to have antimicrobial activity against S. au-
reus and has the potential to be exploited as an antimicrobial agent.
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INTRODUCTION

Natural products and unique medicinal plants play 
a crucial role in human existence. Today the world’s 
interest in edible plants, in particular, has risen due to the 
increasing need for chemical diversity and therapeutic 
medications from natural products. Plants are utilized in 
many nations medically and are a source of many potent 
and powerful medicines. A wide range of medicinal 
plant parts is used for extract as raw drugs, and they 
possess various medicinal properties (1). Each section 
of the plant includes fruits, leaves, flowers, seeds, bark, 
and roots contains active basic compounds that may be 
an essential treatment source for various adverse effects 
and diseases. Fruit is an example of a component of a 
plant that has positive effects on curing human diseases. 

These beneficial properties are linked to the presence 
of bioactive compounds with antioxidant activity that 
may delay or impede biomolecular oxidation, such as 
phenolic compounds, carotenoids, and vitamins (1). 

Drug resistance to infections was relatively low in the 
1980s. However, the statistics are worrisome since 
various antibiotics, and medication resistance to 
human pathogens have been documented globally (2). 
Foodborne pathogens such as S. aureus, E. coli, and 
S. typhimurium, among others, are the most common 
agents causing diseases, especially in youngsters within 
the communities. These species are known to develop 
strains that are resilient to readily available remedies. 
Regardless of the breakthrough of pharmaceutical 
businesses in the production of new antibiotics, bacteria 
are still resistant to these medicines (3). Therefore, the 
constant development of bacterial resistance against 
currently available antibacterial drugs necessitates the 
search for new antimicrobial agents. The central part of 
this research is to overcome drug resistance in infectious 
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agents by utilizing medicinal plants as the primary 
natural source in the production of new pharmaceuticals. 
It is known that concentrated fruit or seed extracts 
are available in different herbal formulations such 
as capsules and tablets, and can be found marketed 
everywhere these days (4). The medicinal value of these 
plants rests in the bioactive phytochemical components 
that produce specific physiological actions on the 
human body (5). 

Momordica charantia  (M. charantia)  of  the  
Cucurbitaceae family is commonly known as bitter 
gourd. The unripe fruit, typically characterized by a 
bitter taste, is expected to maintain optimum health. 
The plant, especially the fruits, have exhibited countless 
proofs of therapeutic properties (6). The M. charantia 
plants thrive in tropical and subtropical regions, 
including India, Asia, South America, and Nigeria, and 
are cultivated throughout South America as food and 
medicine (7). The plant has been recognized for some 
time, and it has been utilized in many traditional cuisine 
and medicines (8) such as hypoglycaemic (9) anti-HIV, 
antitumor, antileukemic, antidiabetic, anticancer (4), 
anti-inflammatory (10), antioxidant (11) and antimalarial 
(12).

The purpose of this study is to investigate M. charantia 
fruit’s antibacterial efficacy via assessment of the 
bioactive compounds present in the methanolic extract 
of the plant material and testing against selected 
pathogens. A previous study by (13)  has reported that 
it has been observed that methanolic extract of M. 
charantia fruit has anticancer activity and the impact 
of cytotoxicity on several cell lines. (14) showed that 
antihyperglycemic effects were also discovered in M. 
charantia fruits. Another study (16) showed that M. 
charantia possesses strong antifungal and antibacterial 
efficacies against pathogens that infect humans. In this 
study, the therapeutic potentials of methanolic extract 
of M. charantia fruit as an antimicrobial agent were 
assessed and reported.

MATERIALS AND METHODS

Preparation of M. charantia Fruit Sample
M. charantia fruit was purchased in Alor Setar, Kedah, 
from Delima Jelita Enterprise in Simpang Empat, in 
powder form instead of the fresh fruit. The sample was 
weighed and kept at 4oC in a Schott bottle until further 
use.

Extraction Process of M. charantia Fruit
The extraction process for M. charantia fruit was 
done using the methods described by (7), with slight 
modifications. A ratio of 1:10 for M. charantia fruit 
to methanol solvent was used for this process. In a 
conical flask, 100g of powdered M. charantia fruit 
was soaked in 1000ml of absolute methanol. The flask 

was covered with aluminum foil, and the mixture was 
swirled for four days with 110 revolutions per minute 
(rpm) using an orbital shaker and occasional shaking. 
The mixture was filtered using Whatman No. 1 filter 
paper and evaporated at 40oC with decreased pressure 
using a rotary evaporator after 96 hours with intervals of 
stirring. 600ml of crude extract was obtained after four 
hours, transferred into a universal bottle, and covered 
using parafilm to avoid contamination. By using a rotary 
evaporator, 600ml of crude extract was reduced to 3.5g 
and was stored at 4°C until further use.   

Preparation of Concentrated M. charantia Fruit Extract
1000mg of M. charantia fruit crude methanolic extract 
was mixed with 1ml dimethyl sulfoxide (DMSO) to 
produce the extract with a concentration of 1000mg/ml.

Preparation of M. charantia Extract Disc
Whatman No.1 filter papers were punched out into 
round shapes of 5mm in diameter and then autoclaved. 
20µL of M. charantia methanolic extract was pipetted 
onto the prepared sterile filter paper discs and left to air 
dry for 1 hour. Next, 20 µl of 10% dimethyl sulfoxide 
(DMSO) was impregnated onto sterile filter paper 
discs for the negative control.  The antibiotics used 
for positive controls against selected organisms were 
ampicillin (10µg) for S. aureus, gentamycin (30µg) for S. 
typhimurium, gentamycin (10µg) for E. coli.

Screening of Phytochemical Properties of M. charantia 
Extract
An aliquot of methanolic extract obtained from 
M. charantia fruits was subjected to qualitative 
phytochemical analysis to determine the presence of 
secondary metabolites. 1ml of methanolic extract was 
used for each analysis, except for the flavonoids and 
saponin tests in which 2ml of the extract was used. 
The presence of compounds was visualized via color 
changes and foam production. The results are observed 
and recorded.

Test for phenols 
1 ml extract, distilled water, and a few drops of 10% 
Ferric chloride were mixed in a test tube. The formation 
of blue or black coloration shows the presence of the 
phenolic group (15).

Test for alkaloids 
In a 5ml tube, 1 ml of extract, 2 ml of chloroform, 
and a few drops of Wagner’s reagent were mixed. The 
development of a reddish-brown precipitate shows the 
presence of alkaloids (15).

Test for flavonoids 
2ml of the extract was mixed with a few drops of 
1% ammonia (NH3) solution in a test tube. A yellow 
coloration as an indication of flavonoids was observed 
(16).



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

156Mal J Med Health Sci 18(SUPP15): 154-161, Oct 2022

Figure 1:  AST of M. charantia fruit extract against (A) S. 
aureus, (B) E. coli, (C) S. typhimurium

well 1 and 2. The two-fold serial dilution was carried out 
by transferring 100µl of mixtures in well 2 through well 
9. After well 9, 100µl of the suspension was discarded 
to standardize the final volume in each well. Then, 20 µl 
inoculums suspension of the tested bacterial strain were 
pipetted into well 1 until 11. To avoid drying, aluminum 
foil was used to seal the microtiter plate. The microtiter 
plate was incubated at 37oC for 18 to 24 hours. Turbidity 
and pellet development at the bottom of the well was 
used to monitor bacterial growth, with the first pellet 
spotted serving as the MIC endpoint.

Minimum Bactericidal Concentration (MBC) 
The MBC value was determined by subculturing one 
loopful of broth from each well in MIC onto MH agar 
and incubated at 37oC for 18 to 24 hours. It was done 
by streaking an aliquot of each well, including the 
positive and negative control onto MH agar in triplicate. 
The extract concentration with the MBC value was 
determined by the mean lowest concentration which 
resulted in no bacterial growth on the medium.

RESULTS

Table I showed  the summary of qualitative phytochemical 
screening of chemical compounds present in the 
methanolic extract of M. charantia fruit. Figure 1 shows 
the zone of inhibition obtained when M. charantia fruit 
extract were tested against the selected bacteria. 

Test for tannins 
In a 5 ml test tube, 1 ml of extract and three drops of 
5% iron III chloride were mixed together. The greenish-
black precipitated produced indicates the presence of 
tannins (17).

Test for saponins 
2 ml of extract was added to 5 ml of distilled water and 
shaken vigorously to obtain stable, persistent foam. The 
formation of foam indicates the presence of saponins 
(15). 

Bacteria identification test 
One entire loop of the stock culture of S. aureus (ATCC 
25923), E. coli (ATCC 25922), and S. typhimurium 
(ATCC 14028) were streaked on both blood agar and 
nutrient agar plates and incubated for 18-24 hours 
at 37°C. Colonies morphology were recorded, and 
single colonies were taken for basic confirmation tests 
such as Gram stain, cultured onto differential agar 
(MacConkey (MAC) agar, xylose lysine deoxycholate 
(XLD) agar, Salmonella Shigella (SS) agar, mannitol salt 
and eosin methylene blue (EMB) agar) and biochemical 
identification tests (indole test, oxidase test, coagulase 
test, catalase test, motility test, Simmon citrate test, MR-
VP, and TSI). 

Antimicrobial Sensitivity Testing (AST) 
The disc diffusion method was employed in AST and 
was conducted in triplicate on Mueller Hinton agar 
(MHA) with specified antimicrobial discs. From the 
nutrient plate agar, about three to five colonies of each 
microorganism were obtained and cultured in 5ml 
Mueller Hinton broth (MHB). The suspensions were then 
incubated at 37oC for one hour. Using the Kirby Bauer 
method, a sterile cotton swab was used to uniformly 
lawn the inoculums of each microorganism onto MH 
agar plates. It is critical to use a sterilized cotton swab 
to ensure the even distribution of bacterial inoculum 
suspension over MH agar. Three sterile paper discs 
(methanolic M. charantia fruit extract, positive control, 
and negative control) were carefully arranged with 
even spacings onto the bacterial lawn. The plates were 
incubated at 37°C for 24h, and the zones of inhibition 
were measured and recorded the next day.

Minimum Inhibitory Concentration (MIC) 
The MIC was conducted in triplicate using a microtiter 
plate of 96 wells. Three to five pure colonies of each 
organism were inoculated in 5ml MHB to prepare for 
the bacterial suspensions. After incubation at 37oC for 
two to three hours, the turbidity of the suspensions was 
compared to 0.5 McFarland standard. On the microtiter 
plate, the wells were then marked with numbers from 
one to 12.  Well 11 was designated as positive control 
and well 12 was assigned as the negative control. 100µl 
of MHB was pipetted into well 2 until 11, while 120µl 
was pipetted into well 12. 100µl of M. charantia extract 
with the concentration of 1000 mg/ml was added into 

Table I: Phytochemical screening of methanolic extract of M. cha-
rantia fruit

Bioactive compounds Methanolic extract

Phenols Positive

Alkaloids Positive

Flavonoids Positive

Saponins Positive

Tannins Positive

The mean inhibition zone diameter of the methanolic 
extract of M. charantia fruit against the selected bacterial 
strains in triplicate is shown in Table II.

The mean MIC result of M. charantia fruit methanolic 
extract against S. aureus in triplicate is shown in Table 
III. The results in Figure 2 and Table III showed no visible 
growth in wells number 1 to 4. Therefore, the MIC value 
of M. charantia fruit methanolic extract against S. aureus 
was 125mg/ml. The presence and absence of bacteria 
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Table II: The inhibition zones (mm) of M. charantia furit extract 
against selected bacterial strains.

Zone of inhibition in mm (Mean±SD)

Organism
Positive control 

(Standard antibiotics)
Negative control

(10% DMSO)

Methanolic 
extract 

(1000mg/
ml)

S. aureus
(ATCC 25923)

23.66 ± 0.47
Ampicillin (10µg)

0.00 ± 0.00 17.00 ± 0.82

E. coli
(ATCC 25922)

22.67 ± 0. 47
Gentamicin (10µg)

0.00 ± 0.00 0.00 ± 0.00

S. typhimurium                 
(ATCC 14028)

24.00 ± 0.00
Gentamicin (30µg)

0.00 ± 0.00 0.00 ± 0.00

Table III:  MIC result of M. charantia fruit extract against S.aureus.

Wells Dilution factor Concentration of methan-
olic extract (mg/ml) Result

1 1 1000.00 C

2 2 500.00 C

3 4 250.00 C

4 8 125.00 C

5 16 62.50 T

6 32 31.25 T

7 64 15.63 T

8 128 7.82 T

9 256 3.90 T

10 Positive control - T

11 Negative control - C

C: Clear (no visible growth)   T: Turbid (growth)

Figure 2:  Microdilution broth susceptibility test of S. aureus 
by using microtiter plate (in triplicate). Clear contents of Well 
1-4 observed.

growth in positive and negative control respectively 
validated all results. 
The mean MBC result of M. charantia fruits methanolic 
extract against S. aureus in triplicate is shown in Table 
IV. The result in Table IV showed no growth in wells 
number 1 and 2. Thus the MBC value of M. charantia 
fruits methanolic extract against S. aureus was 500 mg/
ml. The presence and absence of bacteria growth in 
positive and negative control respectively validated all 
results. Methanolic extract of M. charantia fruit inhibits 
S. aureus up to the concentration of 500mg/ml. 

DISCUSSION

Phytochemical Analysis
In this present study, absolute methanol was chosen as 

Table IV: MBC result of M. charantia fruit extract against S. aureus.

Well number Concentration of methanolic 
extract (mg/ml) Result

1 1000 No growth

2 500 No growth

3 250 Growth

4 125 Growth

11 Positive control Growth

12 Negative control No growth

the solvent for the extraction procedure. This is because 
organic solvents can dissolve organic compounds better. 
The type of solvent used in an extraction procedure will 
largely affect the determination of biologically active 
compounds from plant material. In plant extractions, 
a suitable solvent comprises low toxicity, easiness of 
low heat evaporation, promotion of quick physiological 
absorption of the extract, conservation, and inability 
to cause the extract to be complex or dissociated (18). 
Because residual solvents can be found in the final 
extraction product, the solvent should be non-toxic and 
not interfere with or cause interruptions in the bioassay 
(19). As antimicrobial agents identified from plants are 
typically aromatic or saturated organic agents, they are 
most commonly acquired via first ethanol or methanol 
extraction (20).

Consequently, methanol, ethanol, and water are the most 
popular solvents employed for preliminary research of 
antibacterial activity in plants (21,22). According to (23), 
the higher polarity of solvent leads to a higher solubility 
of solvent compounds and may influence the capacity 
to extract phytochemical compounds and antimicrobial 
activities. Methanol, being a high polarity indexed 
solvent, can recover the compounds and constituents of 
M. charantia fruit better. Moreover, using methanol as an 
extraction solvent also prevented thermal degradation 
and oxidation due to its lower temperature and shorter 
extraction period (24).

The methanolic extract tested showed a positive result 
for all bioactive compounds, including alkaloids, 
flavonoids, tannins, saponins, and phenols. Hence, 
this discovery of bioactive compounds can start a new 
drug discovery and development as the compounds are 
presented with significant major secondary metabolites 
(25). The previous study done by (26) also proves that 
alkaloids, steroids glycoside, saponins, and phenolic 
compounds that possess considerable biological 
importance are present in the ethanolic extract of M. 
charantia. More investigations also revealed that the 
phytochemical screening done on M. charantia seeds 
(27) and leaves (7) with different extraction solvents 
exhibited the presence of chemical constituents such 
as alkaloids, flavonoids, glycosides, saponins, tannins, 
and terpenes. The phytochemical compounds present 
in the extract are shown to demonstrate medicinal and 
physiological functions. 
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Firstly, according to (28), the antimicrobial action of 
alkaloids has been demonstrated through the inhibition 
of enzyme activity, among other mechanisms. Tannins 
have also been found to have antimicrobial properties 
(29,30) by attaching to proline-rich proteins, preventing 
the process of protein synthesis (31,32). In response 
to microbial infections, plants generate flavonoids, 
which are hydroxylated polyphenolic chemicals that 
have been widely researched and proven to have 
antibacterial action against various pathogens in vitro 
(33). It is summarised by (34) that the disruption of 
membranes, inhibition of cell envelope synthesis, 
nucleic acid synthesis, and bacterial toxins are among 
the mechanisms of antimicrobial action by flavonoids. 
Terpenoids have also been demonstrated to be a 
promising source of antimicrobial agents to possess 
activities against viruses, bacteria, fungi, and protozoa 
(35,36). A study done by (37) showed the potential of 
isolated saponins of M. elliptica to be used with other 
antibiotics to combat multidrug-resistant pathogens. 
Saponins have also been indicated to exert antimicrobial 
activities against various strains of bacteria (38). On the 
other hand, the antimicrobial assay should be broadened 
to include testing on other organisms as well as in vivo 
research. Plant extracts should not be administered 
directly to humans without first undergoing in vivo 
research. Hence, it’s critical to ensure that the extract is 
tested for cytotoxicity, biological effects, and the method 
of applying extracts to humans before they’re used.

AST, MIC, and MBC
Only one of the bacteria species tested, S. aureus was 
sensitive to the methanolic extract of M. charantia fruit. At 
1000mg/ml, the methanolic extract had an antibacterial 
activity with a mean inhibition zone of 17.00mm 
against S. aureus. Both E. coli and S. typhimurium were 
resistant with no zones of inhibition measured. This is 
backed up by prior research (39), which discovered a 
significant zone of inhibition for S. aureus when tested 
with methanolic extract and demonstrated that M. 
charantia fruit extracts had more significant antibacterial 
activity than other plant sections. S. aureus, the sole 
gram-positive bacteria tested, yielded a sensitive result 
in AST whereby the gram-negative bacteria, E. coli, and 
S. typhimurium, were resistant to methanolic extract of 
M. charantia fruit. As a result, the extract was unable to 
inhibit both E. coli and S. typhimurium. However, a study 
done by (7) reported that 100mg/ml of ethanol extract of 
M. charantia leaves exhibited high antibacterial activities 
against both E. coli and S. aureus with inhibition zones 
of 17 mm and 16 mm respectively. Previous work done 
by (40) also demonstrated that when tested against S. 
aureus and E. coli, the ethanolic extract of M. charantia 
seeds showed a strong antimicrobial potential against 
both species. The leaf of M. charantia also demonstrated 
antimicrobial activity against E. coli, S. paratyphi, S. 
dysenterae (41). On the contrary, (42) reported that the 
methanolic extract of M. charantia showed good activity 
against E. coli but inactive against S. aureus. In another 

study, the ethanol extract of unripe M. charantia fruit 
showed significant antimicrobial efficacy against S. 
aureus and P. aeruginosa with inhibition zones of 20.52 
mm and 19.02 mm, respectively (43).

The MIC and MBC tests are antimicrobial assays that 
should be performed to determine the inhibitory effects 
of plant extract. The MIC and MBC tests were intended 
to assess the lowest feasible extract concentration 
that may inhibit the growth or even kill the organisms 
using two-fold serial dilution.  This analysis revealed 
that using broth microdilution assays, at the extract 
concentrations below 1000 mg/ml, all the tested 
organisms were inhibited. The MBC result therefore 
shows corroboration from the preceding MIC result. A 
similar study done by (44) showed that the methanolic 
extract of fresh M. charantia leaves was effective against 
all tested organisms (S. aureus, B. cereus, and E. coli) 
and the lowest MIC value (128µg/ml) was against S. 
aureus. However, acetyl acetate extract of the similar 
plant section presented the lowest MIC value against E. 
coli. 

The variety of results presenting different efficacies 
against different species might be affected by several 
variables, including the environmental aspect of plant 
production and harvest, the methods and solvents used 
for extraction, which influenced the production and 
potentials of secondary metabolites as antimicrobial 
agents. However, the broth microdilution method 
is considered the ‘gold standard’ to investigate the 
antimicrobial activity of extracts as it has a greater 
sensitivity than other methods (45).

Compared to gram-negative organisms, the extract 
prepared from M. charantia fruits has a higher tendency 
to inhibit the gram-positive organisms. Gram-positive 
bacteria yield highly sensitive results compared to gram-
negative bacteria because they lack the outer membrane, 
lipopolysaccharides components as a protective 
barrier that causes them to be easily penetrated by 
other compounds compared to gram-negative bacteria 
(46,47). This may be due to the differing chemical 
makeup of both bacteria’ cell walls. The chemical 
composition of gram-negative microorganism cell walls 
contains lipopolysaccharide, peptidoglycan lipoprotein, 
and external porin protein membrane, whereas the 
cell walls for gram-positive microorganisms consist 
of peptidoglycan, teichoic acid, and porins protein. 
The chemical makeup of gram-negative organisms 
makes them resistant to all extract particles, which can 
penetrate the bacteria’s inner membrane and disrupt 
the membrane itself. Similarly, gram-negative bacteria 
are less permeable and more challenging to kill when 
compared to gram-positive bacteria because their cell 
walls contain more lipids (48). The result of this study 
suggests that methanolic extract M. charantia fruit 
might be an alternative antibacterial agent for treating 
infections, specifically those caused by gram-positive 
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organisms.
Despite all the findings, several research gaps are 
identified in this study. Firstly, quantitative analysis 
of the phytochemical compounds discovered was not 
done and only qualitative analyses were conducted 
to determine the presence of the metabolites in M. 
charantia fruit extract. In order to obtain a more specific 
result and to identify the secondary metabolites, a 
quantitative analysis should be carried out as done by 
(49) where 13 phenolic compounds obtained from M. 
charantia fruit extract were quantified using UPLC-
MS. This allows a confident identification of bioactive 
compounds that is responsible for the antimicrobial 
properties of the M. charantia species. The medicinal 
qualities of this species should be scientifically proven 
to establish the potential of this fruit as an antimicrobial 
agent before its application and usage are widened in 
the healthcare sector. Other than that, considering that 
this study is a preliminary analysis of the antimicrobial 
potential of M. charantia fruits, cytotoxic screening of the 
extract was not performed. Cell viability is measured via 
the standard colorimetric MTT [3-(4, 5-dimethylthiazol-
2-yl)-2, 5-diphenyltetrazoliumbromide] assay. This 
test rely on the ability of succinate dehydrogenase, a 
mitochondrial enzyme in reducing yellow water soluble 
MTT to a purple colored formazan, and is measured 
spectrophotometrically (50).  This test is necessary to 
ensure the extract is not harmful to the cells and can 
be used as an alternative to conventional drugs once 
developed further. 
 
CONCLUSION

This research discovered that the methanolic extract 
of M. charantia fruits has antibacterial activity and 
was efficient against the gram-positive bacteria, S. 
aureus. The capacity of the fruit extract to function as 
an antibacterial agent may be developed and utilised 
to treat infectious illnesses. The crude extract from M. 
charantia fruit can only inhibit gram-positive bacteria 
since no inhibition zones were found for the tested 
gram-negative species, E. coli, and S. typhimurium. S. 
aureus was the most sensitive to the extract, exhibiting 
a clear inhibitory zone around the methanolic extract 
disc. The extract was more efficient against gram-
positive bacteria than gram-negative bacteria. Variations 
in these species’ susceptibilities to the extract may be 
attributed to inherent characteristics of these organisms, 
such as the permeability of their cell wall surfaces to the 
particles in the extracts. 

According to the results from MIC and MBC tests, the 
extract was shown to be effective against certain tested 
bacteria. Even so, it can also be concluded that the extract 
was inadequate to completely replace the current drugs 
in use, instead it could be used as a complement when 
combined with the existing antibiotics. Concurrently, 
additional studies are compulsory to be performed on 
the extract of M. charantia prior to its commercialization 

and public usage. The screening test of phytochemical 
compounds conducted in this study also showed 
favorable results where the saponins, tannins, alkaloids, 
phenol, and flavonoids were present. The screening for 
phytochemicals was done simultaneously in this study 
to determine the presence of bioactive components 
involved for novel drug discovery and development may 
be carried out thereafter. 

Since this is a preliminary study on M. charantia 
extract, the phytochemical screening procedure was 
technically insufficient and less accurate, thus further 
research should be carried out with confirmations and 
quantifications of compounds using high performance 
liquid chromatography (HPLC) or gas chromatography-
mass spectrometry (GC-MS). When compared to just 
employing reagents and subjectively observing the color 
changes in test tubes, these analytical techniques will 
give more accurate and effective findings. A quantitative 
phytochemical analysis should also be conducted to 
provide a more in depth information of the extract. 
For future investigations on M. charantia fruit extracts, 
procedures such as killing assays, SDS-PAGE, screening, 
and quantitation of antioxidants, and in vivo testing by 
means of animal models are strongly suggested.
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