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About the journal

The International Journal of Pharmaceutical, Physico-
chemical and Nutritional Analysis (IJPPNA) is devoted to
the publication of contributions in all fields of analytical
sciences including pharmacy, chemistry, bio-analytical
chemistry, electro-chemistry, phytochemistry, hydrology,
bromatology, nutrition, pharmaceutical regulation, food
sciences, environment, biophysics, botany, parasitology,
biochemistry, molecular biology, pharmacokinetics,
biotechnology, validation of analytical methods, omic
sciences (metabolomics, proteomics, etc.), drugs risks and
food risks analysis, environmental biology, hydrobiology,
agricultural sciences. It publishes original research papers,
critical up-todate and concise reviews on topics of current
interest, and short communications. It aims to serve all
chemists, bioscientists, pharmacists. Submission of a
manuscript will be held to imply that the work reported in it
is original, that the results have not been previously
published and are not under consideration for publication
elsewhere; and further, that if accepted, will not be published
elsewhere.

Four issues are published per year: December, March,
June, and September.

Special issues could be devoted to proceedings of scientific
congresses, conference proceedings within the scope of the
journal, analytical news and reviews on request. Language
of Publication: French, English

FOR CONTRIBUTION/SUBMISSION OF PAPERS

Papers should be submitted in electronic form through e-
mails as attachment, to: The Editor-in-Chief, International
Journal of Pharmaceutical, Physico-chemical and Nutritional
Analysis (IJPPNA), Senegal, E-Mail: ijppna@ucad.edu.sn
In the covering letter, authors should suggest names and
addresses (including e-mail) of at two three experts in the
field for evaluation of manuscript. The choice of referees will
however remain with the editorial board.

Copyright

Submission of a paper for publication implies the transfer of
the copyright from the author(s) to the publisher upon
acceptance. IJPPNA is therefore the copyright holder after
publication of an article in International Journal of
Pharmaceutical, Physico-chemical and Nutritional Analysis,
and published articles should not be used for commercial
purpose without the written consent of the Editor-in-Chief.
They are licensed under a Creative Commons Attribution-
Non Commercial-Share Alike 4.0 International License.
Correcting proofs

Galley proofs for correction of printer's errors only will be
sent to the author specified on the typescript. Any other
changes may be chargeable to the author. Corrections
should be returned to the publisher within the specified time
period.

Instructions to the authors/Authors guidelines Article
types

Research article (Full-length paper): Research articles
report on significant and innovative achievements and
should exhibit a high level of originality. Maximum 15 pages,
30 references

Review article: Review articles are welcome in any area of
chemistry/biology/pharmacy and may cover a wider or a
more specialized area, if a high impact is expected.
Maximum 25 pages, 60 references

Short communication: Short communications generally
follow the same order of sections, but should be short (max.
8 pages, 10 references) and report on a significant aspect of
research work meriting a separate publication. This can
include the Letters to the Editor that allow you to express

points of view and positions. The publication of a letter to the
editor allows you to question certain recently published
facts, to discuss a thesis, to debate and argue certain ideas.
Article structure

Manuscript must be written in MS Word format (Page Layout
- Margins (Normal, Top: 2.54, Bottom: 2.54, Left: 2.54, Right:
2.54 cm), Page Layout - Orientation (Portrait), Page Layout
- Size (A4), Page Layout - Columns (One), Fonts (Arial
Narrow), Font style (Normal), Font size (10 pt), Font color
(Automatic), Paragraph - Alignment (Justified), Paragraph -
Indentation left (0), Paragraph - Indentation right (0),
Paragraph - Spacing before (0), Paragraph - Spacing after
(0), Paragraph - Line spacing (single)). Manuscript prepared
in MS Word must be converted into a single file before
submission. When preparing manuscripts in MS Word,
IJPPNA Microsoft Word template file must be used. Divide
your article into clearly defined and numbered sections.
Subsections should be numbered 1.1 (then 1.1.1, 1.1.2, ...),
1.2, etc. (the abstract is not included in section numbering).
Use this numbering also for internal cross-referencing: do
not just refer to “the text”. Any subsection may be given a
brief heading.

Authors from Francophone countries may submit
manuscripts in French but must include an English
translation (use british or american but not a mix) of the Title
and the Abstract.

See template on the Journal’s website at www.ijppna.org
Title and authors

The title (left-aligned-justified, lowercases, Front size 12,
black color) should describe the content fully but concisely.
The names, written in full (surname last in capital letters),
and affiliations of authors should be given with postal
addresses (left-aligned-justified, lowercase, font size 10,
color black). The author to whom proofs and
correspondences are to be sent should be indicated, with its
e-mail address and telephone.

Abstract

Articles should be provided with an abstract (in English) not
exceeding 200 words. It should be written in simple
language and should highlight the aims of the work, the
approach or methodology, the main results obtained and the
conclusions reached. All abbreviations should be avoided
and if used, explained at least once.

Keywords

A maximum of 6 keywords must be given at the end of the
Abstract.

Words already in the title should not be included.
Introduction

A concise account is required of the background of the
subject, its significance and its relationship to earlier works,
with references.

Materials and methods

Previously described methods should be cited and not
elaborately described. Statistical methods of treatment
should be mentioned if they have been used. If the work
done involved the use of human subjects, primates or the
release of genetically modified organisms into the
environment, it should be stated if clearance from the
appropriate authority was obtained. The Editor may request
a copy of the clearance document or informed consent form
for verification.

Results

The original and important findings should be stated. Results
should be illustrated with figures or tables where necessary
but these should be kept to the minimum. Reference should
be made to display items such as tables and figures where
appropriate.
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Exceptionally, the “Results” and the “Discussion” parts can
be combined if justified!

Discussion

Its purpose is to present a brief and permanent interpretation
of the results against the background of existing knowledge.
The discussion should highlight what is new in the paper.
Any assumption on which conclusions are made must be
stated clearly. A mere recapitulation of the results is not
acceptable.

Conclusion

This should be given at the end of the Discussion section.
Competing interests/Conflict of interests

Authors should declare any competing interests. In case
there is none, the following statement should be provided:
“The authors declare that they have no competing interests”.
Author’s contributions

In order to give appropriate credit to each author of a paper,
the individual contributions of authors to the manuscript
should be specified in this section.

Acknowledgments

These should be presented at the end of the text and before
the references. Technical assistance and advice may be
acknowledged in this section.

Also funding acknowledgments can be included at the end
of this section.

References

Authors are responsible for the accuracy and the
completeness of their references. References should be
cited in the text by the last name(s) of the author(s) and year
of publication, for example, (Dieye, 2020) or (Dieye and
Sarr, 2020). If the citation is the subject of the sentence, then
only the date should be given in parentheses, for example,
According to Faye (2021) or as suggested by Faye and
Wane (2021). For citation of references with three or more
authors, only the first author’s name followed by et al. should
be used, for example, (Faye et al., 2022) or as shown by
Faye et al. (2022). If there is more than one reference in the
same year for the same author(s), then please add the
letters ‘a’, ‘b’, etc. to the year, for example, (Sarr, 2015a,
2015b). Only published papers or papers in press can be
mentioned in the manuscript. References should be listed
alphabetically at the end of the text without numbering.
References to journal articles, books, chapters in books,
theses, etc. should be listed as given below:

Journals (The DOls of journal articles cited in the
manuscript should be provided):

Example: Sarr, S. O. ; Fall, A. D. ; Gueye, R. ; Diop, A. ;
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Biological and Chemical
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Books: Author or authors. The surname is followed by first
initials. Year. Title (in italics). Edition. Publisher. Place of
Publication. Example: Paul G, Pearson S. 2005. The
vitamins (2nd edn). Academic press:New York. Chapters in
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Theses: Reference to a thesis must be made.
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lllustrations

Tables: Table should be typed on separate sheets,
numbered consecutively with Arabic numerals (e.g. Table 1:
Inhibition of radicals by leaf extracts (Arial 10)) and have a
short descriptive caption at the top. Avoid the use of vertical
lines. The meanings of the abbreviations in the tables are
given at the bottom of the tables, with a font size of 08.
Figures: Figures should be numbered consecutively with
Arabic numerals (e.g. Figure 1: Polyphenols contents in leaf
extracts (Arial, 10)). Graphs should preferably be drawn
using appropriate computer software. These should be
constructed in such a manner that they can be understood
without reading the text. Appropriate symbols should be
used on graphs and explained in the legends. Graphs
should not duplicate results presented in tables. Title and
comments of the figures and photographs should be
provided under the corresponding figure or photograph
using MS Word. Comments should be placed below the title,
with a font size of 08.

Equations: Equations must be numbered consecutively
with Arabic numerals (e.g. Equation 4) and must be called
out in the text. Their legends are presented below the
equation, with a font size of 08.

Graphical abstract (GA)

Authors must provide a graphical abstract presented after
the references section. This is a unique, concise, illustrated
and visual summary of the main findings of the article. This
can be either the final figure of the article, or, better yet, a
figure specially designed for this purpose (consider
readability in this case), which captures the content of the
article for readers at a glance. Please see examples on the

journal website (www.ijppna.org).

The GA will be displayed online only but will not appear in
the PDF of the article or in the printed version.
A graphical abstract should allow readers to quickly
understand the takehome message of the article and is
intended to encourage navigation, promote interdisciplinary
scholarship, and help readers more quickly identify the
articles most relevant to them.
Authors must provide an original image that clearly
represents the work described in the article. Graphical
abstracts must be submitted in a separate file during the
submission process. Please note that just as each article
should be unique, each graphic abstract should also be
unique. For ease of navigation, it should have a clear
beginning and end, preferably “read” from top to bottom or
left to right. Try to reduce distracting and bulky items as
much as possible.

e Image Size: Please provide an image that is a minimum of
1328 x 531 pixels (w x h) using a minimum resolution of
300 dpi. If you are submitting a larger image, please use
the same ratio (500 width x 200 height). Please note that
your image will be scaled proportionally to fit the window
available on the website.

e Font: Please use Times, Arial, Courier or Symbol with a
large enough font size as the image size will be reduced
to fit a 200px high window.

o File type: TIFF, EPS, JPEG or MS Office.

No additional text, overviews or summaries should be

included. Any text or labels must be part of the image file.

Please do not use unnecessary white space or a “graphical

abstract” title in the image file.
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Plagiarism

Before the proof stage, we will check your manuscript from
Web, plagiarism checker and databases. If we find any bad
results such as plagiarism for your submission, we will
immediately reject your submission and remove it from
publication order.

Ethical guidelines

Ethical guidelines are paramount in the policies of IJPPNA.
Only manuscripts meeting international standards will be
considered for publication. Peer review processes will be
conducted in accordance with the COPE Guidelines for
Reviewers

(https://doi.org/10.24318/cope.2019.1.9).

IJPPNA follows the Amended Declaration of Helsinki for
research involving humans. For studies on humans, animals
or plants, adequate statistics must be presented and the
details (code and date) of the approval of the ethics
committee must be indicated in the experimental part. The
approval letter must be sent upon submission. Also for
psychological research, IJPPNA will apply the American
Psychological Association Code of Conduct.

Authors must also notify the potential existence of any
conflicts of interest. These can relate to individual author
commitments, project support, editors or journal staff.
Otherwise, the authors declare that they have no potential
conflict of interest.
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EDITORIAL (Version frangaise)

Chers lecteurs et lectrices, Chers auteurs et autrices ! La
deuxiéme publication de votre revue trimestrielle est
disponible dans les délais grace a 'engagement des pairs
évaluateurs, de I'éditeur (les Presses Universitaires de
Dakar), des comités scientifique et éditorial et du
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performance/recognition of skills of official structures
responsible for controlling the quality of medicines
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example of practical North-South cooperation are
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quality control infrastructure and ii) accessibility to
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for their collaboration.
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Abstract

Momordica charantia L. is used as a broad-spectrum antibacterial agent to fight infections. This work aimed
at evaluating antioxidant and antimicrobial activities of hydroethanolic extract of Momordica charantia leaves.
The extract was obtained by maceration of crude leaf powder (hydroethanolic 30:70). The phytochemical
screening was focused on the detection of major chemical groups. The total flavonoid contents were
studied using the aluminum chloride colorimetric method. The antioxidant capacity was carried out by

the phosphomolybdate reduction method and by FRAP method. The antimicrobial activity of the extract

was carried out by the diffusion method and micro dilution.

Our extract revealed the presence of alkaloids, phenol compounds, saponins, triterpenes, flavonoids.

The total flavonoids contents of our extract is 143.65 + 2.51 mg RE/g. The antioxidant activity by the
phosphomolybdate reduction method and by the FRAP method are respectively 65.42 + 6.24 mg AAE/g

and 165.5 + 17.55mg FSE/g. The extract of Momordica charantia has bactericidal action on
Staphylococcus aureus ATCC 29213, Staphylococcus aureus SARM, Pseudomonas aeruginosa ATCC
27853 and Cutibacterium acnes ATCC 6919 and fungistatic action on Candida albicans ATCC 10231.
Momordica charantia could be a new source of antioxidant and antimicrobial agent. A fractionation and
identification of biomolecules will be investigated.

Keywords: Momordica charantia, Antioxidant, Antimicrobial, Bactericidal, Fungistatic

1. INTRODUCTION

Since the dawn of time, plants have been humanity's main medicinal resource. Traditional medicine
uses plant extracts and continues to provide health coverage to more than 80% of the world's population,
especially in developing countries (WHO, 2002). Before an alarming resurgence of new and re-emerging
infectious diseases, it is becoming crucial to discover new antimicrobial compounds with diverse
chemical properties and mechanisms of action. In addition, microorganisms have developed resistance
to available antimicrobials in recent decades, generating a considerable global public health problem
(Andersson, 2003).

Several plants are used against microbial in order to reduce resistance and the cost of treatment. One
of the most widely used herbs in the treatment of microbial diseases is Momordica charantia. Margose
(Momordica charantia L.), also called bitter melon, bitter cucumber, momordic, African zucchini,
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balsamic pear or wonder pear, is a kind of cucumber from Asia (India and China), especially tropical
regions since it is a chilly plant that needs heat. Margose is an annual climbing plant that can grow up
to 5m tall with rigid stems that cling to each other with tendrils. The leaves, 10 to 15 cm long, are cut
into irregularly shaped lobes (Jia et al., 2017). Several bioactive compounds of M. charantia have been
recorded in the literature. They are categorized into carbohydrates, proteins, fats, and more. M.
charantia contains triterpenoids, saponins, polypeptides, flavonoids, alkaloids and sterols (Jia et al.,
2017). Previous phytochemical studies have shown the bioactive components and their associated
functions (Jia et al., 2017). Margose is a plant widely used for the treatment of many diseases. In many
African countries, the fruits are used as a purgative and dewormer (Shan et al., 2012) while the leaves
are macerated in water and used for diarrhoea
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and dysentery. The leaves are well known especially as a remedy for diabetes mellitus, simply by regular
consumption as a vegetable (Johnson et al., 2016). Several biological properties of M. charantia have
been studied, including hypoglycemic activities, antibacterial, antiviral, antitumor, immunomodulatory,
antioxidant, antidiabetic, antimutagenic, anthelmintic, antilipolytic, antifertility, hepatoprotective and anti-
inflammatory activities, such as anti-ulcerative, antioxidant and immunomodulatory activities (Bao et al.,
2013; Beloin et al., 2005; Braca et al., 2008). In vitro studies, M. charantia proteins (a- and (-
momorcharin) have an inhibitory effect against the human immunodeficiency virus (HIV). Its extract can
also be used as a broad-spectrum antibacterial agent to fight infections (Saeed and Tariq, 2005).
This study aimed at determining the antibacterial and antifungal activity of Momordica charantia for
reliable recommendation of the latter.

2. MATERIAL AND METHODS
2.1. Plant material

The plant material used was the leaves of Momordica charantia. The plant organs were collected in may
2022 at Hahotoe in the maritime region of Togo. The sample was identified at the Laboratory of Botany
and Plant Ecology of the Faculty of Sciences of the University of Lomé where a voucher specimen was
deposited in the herbarium u_nde: the number TOGO02802.

g_.. e ? B4 &
‘ i 4
Vv
¥
v

L

Figue 1: Momordica charantia L.

2.2. Chemicals

a more

Phosphomolybdate, rutting, aluminum chloride, ascorbic acid. sulphuric acid, 2,4,6-tripyridyl-s-triazine (TPTZ).

2.3. Microbial strains Tested

The microbial strains used are wild-type reference strains (confirmed by susceptibility testing) that were obtained

from the
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American Type Culture Collection (ATCC). They are Staphylococcus aureus (ATCC29213);
Staphylococcus aureus MRSA; Pseudomonas aeruginosa (ATCC27853); Cutibacterium acnes
(ATCC6919) and Candida albicans (ATCC 10231). They were provided to us by the microbiology
laboratory of the National Institute of Hygiene (INH).

2.4. Plant extract preparation

The extraction was carried out following the previous work of Hoekou (2016). The hydroethanolic extract
of Momordica charantia leaves was obtained by maceration under continuous agitation of 200 g of
vegetable material powder in 2000 mL of ethanol-water mixture (70 : 30) at room temperature (25 -
30°C) for 48 hours. The maceration was filtered with Whatman N°1 paper. The filtrate was evaporated
with rotavapor under vacuum at 40°C and then freeze-dried. The resulting solid was weighed to
determine the extraction yield Y and then stored in the refrigerator in tubes at 4°C, protected from light,
until use. Extraction yield is determined by the following formula (Equation 1):

Y = 100 (Mass of dry residue of evaporated extract) / Mass of dry plant material powder (Equation 1)

2.5. Phytochemical Screening

Phytochemical tests focused on the detection of major chemical groups (alkaloids, flavonoids, phenolic
compounds, saponins, sterols and triterpenes, reducing compounds) by tube reactions. Using standard
procedures as described by Harborne (1998). The dry extract was dissolved in distilled water at a
concentration of 1mg/ml for phytochemical testing.

2.6. Determination of total flavonoids

The total flavonoids contents of hydroethanolic extract of plant material was studied using the aluminum
chloride colorimetry method described by Okselni et al. (2018). The volume 1.5 mL dry extract was
dissolved in distilled water (1 mg/ml), 1.5 mL of 2% aluminum chloride was added and the optical
density was measured at a wavelength of 415 nm with a spectrophotometer after 30 minutes at
laboratory temperature. This was repeated three times. Flavonoids levels were obtained from the
rutting calibration curve and expressed as rutting equivalents per gram of dry matter (mg RE/g).

2.7. Antioxidant activity

2.7.1. The Phosphomolybdate Reduction Method

The reduction of phosphomolybdate was carried out according to the method described by Ouadja et
al. (2018). To the volume 1 mL of 1 mg/mL extract, 9 mL of the working reagent was added. The whole
thing was placed in a water bath at 95°C for 90 minutes and then the optical density was measured at
a wavelength of 695 nm with a spectrophotometer. The working reagent consists of 90 mL of 0.6M
sulphuric acid, 5 ml of 0.1% sodium hydrogen phosphate and 5 mL of 1% ammonium molybdate. This
has been repeated three times. Ascorbic acid was used as a standard antioxidant under the same
experimental conditions. Results were expressed in milligrams of ascorbic acid equivalent per gram of
dry extract (mg AAE/g).

2.7.2. The FRAP Method

The ability to reduce ferric ions was measured using the method described by Kantati et al. (2022). To
the volume 3 mL of 1 mg/mL extract, 3 mL of FRAP reagent was added [pH acid buffer = 3.5 (50 mL),
2,4,6-tripyridyl-s-triazine (TPTZ) solution (5 mL) and iron Ill chloride solution (5 mL)] and the optical
density was measured at a wavelength of 695 nm on the spectrophotometer after 10 minutes. This has
been repeated three times. A calibration line with ferrous sulphate (FeSQOa4) as the reference molecule
was used for the determination of concentrations. The values obtained are expressed as mg equivalent
of ferrous sulphate per gram of dry matter (mg FSE/q).

2.8. Antimicrobial activity

Antimicrobial tests were performed using the liquid micro dilution method coupled with appropriate solid media
spreading (Anani et al., 2015).

2.8.1. Preparation of the extract

The crude hydroethanolic extract from the leaves of Momordica charantia L. has been used. The dry
extract was dissolved in distilled water to prepare 100 mg/mL solutions and then filtered on a 0.45 ym
millipore membrane. The sterility of the extract was verified by inoculating a 100 pL aliquot of the extract
onto Muller Hinton (MH), chocolate agar (GC) and Sabouraud chloramphenicol agar.

2.8.2. Preparation of Microbial Suspensions

The microbial strains tested were successively transplanted into Muller-Hinton broths for bacteria and
Sabouraud broth for yeast and then onto agar (Muller-Hinton and GC for bacteria; Sabouraud
chloramphenicol agar for yeast). A 24-hour colony (48 hours for Cutibacterium acnes (ATCC 6919) of
each strain was collected using a sterile loop and inoculated in 10 mL of suitable broth (Muller-Hinton
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broth for bacteria and Sabouraud broth for yeast). From this suspension, dilutions to the thousandth (10~
3) were made. 100 uL of these dilutions were spread over agar milieu (Muller-Hinton agar for bacteria,
Sabouraud chloramphenicol agar for yeast and chocolate agar for Cutibacterium acnes (ATCC 6919) to
assess the microbial load of the suspensions before the tests were performed.

2.8.3. Determination of antimicrobial potency

The microdilution technique in 96-well microplates was used to determine the Minimum Inhibitory
Concentrations (MIC) and the Minimum Bactericidal Concentrations (MBC) or Fungicidal (MFC) in order
to derive the antimicrobial potency (AP) of the extracts (Anani et al., 2015). A 100 pL aliquot of Muller-
Hinton broth was deposited in all but the first wells of the microplate. 100 uL of the stock solution of the
extracts (100 mg/mL) were deposited in these first and second wells. The mixture of the contents of the
second wells was homogenized and then half dilutions were carried out by taking 100 uL of the solution
each time. At the end of the dilutions, the concentrations of the extract obtained are : 100 ; 50 ; 25 ; 12.5
; 6.25 and 3.125 mg/mL. Then 100 L of microbial suspension was added to the contents of each well.
The trials were carried out in triplicata. The micro plates were incubated at 37 °C for 24 hours (48 hours
for Cutibacterium acnes (ATCC 6919). Macroscopic observations of the various wells were made to
determine the MIC. The MIC of the extract is the smallest of the concentrations of the extract that does
not show visible growth of the microorganism tested by the naked eye. The Minimum Bactericidal
Concentration (BMC) or Fungicide (MFC) was determined by spreading the contents of all wells with an
extract concentration greater than or equal to the MIC on agar milieu (Muller-Hinton agar for bacteria,
Sabouraud chloramphenicol agar for yeast and chocolate agar for Cutibacterium acnes (ATCC 6919).
Colonies were counted after incubation of the milieu at 37°C for 24 hours (72 hours for Cutibacterium
acnes (ATCC 6919) and the specified MBC. The lowest concentration of the contents of the well without
culture after spreading corresponds to the minimum bactericidal concentration (MBC) or minimum
fungicidal concentration (MFC) (99.99% inhibition of the starting inoculum). The MBC/MIC (or MFC/MIC)
report has made it possible to specify the modality of action of the extracts. If the MBC/MIC ratio is less
than or equal to 2, the substance is said to be bactericidal or fungicidal. On the other hand, if it is greater
than 2, the substance is said to be bacteriostatic or fungistatic (Fauchére, 2002).

2.9. Data analysis

The data collected were analyzed (calculation of percentages, means and standard deviations) with Microsoft's
Excel spreadsheet, version 2019. Differences between results were considered significant at the 5% threshold
(p-value < 0.05).

3. RESULTS

3.1. Extract yield

The hydroethanolic extract of Momordica charantia leaves has a greenish color; its pH is 6.75 and 7% of yield.
3.2. Phytochemical Screening

The hydroethanolic extract of the leaves of Momordica charantia L. revealed the presence of alkaloids, phenolic
compounds, saponins, triterpenes, flavonoids but it revealed the absence of reducing compounds (Table 1).

Table 1: Phytochemical screening of Momordica charantia leaves extract

Chemical groups M. charantia extract
Favonoids +
Phenolics compounds +
Saponins +
Alkaloids +

Reducing compounds -
Legend: +: presence; -: absence

3.3. Total flavonoids contents

The total flavonoids contents of Momordica charantia leaves hydroethanolic extract is 143.65 + 2.51 mg RE/g.
3.4. Antioxidant activity

The antioxidant activity of the extract by the phosphomolybdate reduction (PR) method and by the FRAP
method are presented below (Table 2).
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Table 2: Results of antioxidant activity by the phosphomolybdate reduction (PR) method and by the FRAP
method

PR (mg AAE/g) FRAP (mg FSE/g)

Momordica charantia L. 65.42 +6.24 165.50 + 17.55

Legend: mg AAE/g : mg equivalent of ascorbic acid per gram of extract, mg ESF/g : mg equivalent of ferrous sulphate per gram of extract.

3.5. Antimicrobial activity

The results indicate that the hydroethanolic extract of Momordica charantia L. inhibits the in vitro growth
of all tested germs to varying degrees. The results are reported in Table 3. The MIC for the crude
hydroethanolic extract from the leaves of Momordica charantia range from 3.125 mg/mL to 50 mg/mL
while the MBC ranges from 6.25 mg/mL to 100 mg/mL (Table 3).

In general, it is noted that the extract of Momordica charantia have a bactericidal action on strains of
Staphylococcus aureus ATCC 29213, Staphylococcus aureus SARM, Pseudomonas aeruginosa ATCC
27853 and Cutibacterium acnes ATCC 6919 (the ratio of MBC/MIC = 2) and a fungistatic action on
Candida albicans ATCC 10231 (with a MFC/MIC = 4).

Table 3: Action of the crude hydroethanolic extract of the leaves of Momordica charantia L. on microorganisms

Microbial strains MIC MBC or MFC MBC/MIC Types of
(mg/mL) (mg/mL) or activity
MFC/MIC
Staphylococcus aureus ATCC 29213 50 100 2 Bactericidal
Staphylococcus aureus MRSA 12.5 25 2 Bactericidal
Pseudomonas aeruginosa ATCC 27853 6.25 12.5 2 Bactericidal
Cutibacterium acnes ATCC 6919 3.125 6.25 2 Bactericidal
Candida albicans ATCC 10231 25 100 4 Fungistatic

MIC: Minimum inhibitory concentration in mg/mL; MBC: Minimum bactericidal concentration in mg/mL; MFC: Minimum fungicidal
concentration in mg/mL

4. DISCUSSION

The results show that this extract has bactericidal and fungistatic activities on the microorganisms tested.
This extract could therefore treat Infections including folliculitis, acne and skin fungus. Antimicrobial
activities on Gram-negative bacteria could be beneficial on people with folliculitis. Anti Cutibacterium
acnes shows promise for treating acne. The antifungal activity shows promise for the treatment of
cutaneous fungal infections. The antimicrobial activity obtained from the hydroethanolic extract of
Momordica charantia L. is in line with the work of Mada et al., (2013), Mwambete (2009) and Hsu et al.,
(2012) ; the results of which also revealed inhibitory activities of Momordica charantia L. on
Pseudomonas aeruginosa, Candida albicans, Staphylococcus aureus and Cutibacterium acnes.
Significant antioxidant properties have been recorded in phytochemicals that are necessary for the
reduction in the occurrence of many diseases caused by these microbes. Many polyphenolic
constituents derived from plants are more effective antioxidants. Phytoconstituents employed by plants
to protect them against pathogenic insects, bacteria, fungi or protozoa have been of relevance in human
medicine. Thus the bactericidal and fungistatic activities of Momordica charantia L. could be explained
by this hypothese.

The results of the phytochemical screening of Momordica charantia L. are in line with other work Mada
et al. (2013) whose phytochemical screening of the crude extract of the leaves of Momordica charantia
L. revealed the presence of alkaloids, tannins, saponins and flavonoids. The same applies to the work
of Johnson et al. (2016). The results of antioxidant activity are similar to the results of Rezaeizadeh et
al., (2011) whose work revealed that the methanolic extract of the fruits of Momordica charantia L. 1t has
a strong antioxidant activity.

The compounds revealed by phytochemical screening are known to be biologically active and therefore
contribute to the antimicrobial and antioxidant activities of M. charantia. These secondary metabolites
exert antimicrobial activity through different mechanisms. Like what tannins have been shown to form
irreversible complexes with the proline-rich protein (Shimada, 2006) resulting in the inhibition of cellular
protein synthesis. The work of Behidj-Benyounes et al., (2013) confirm the high antimicrobial potential
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