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Abstract: Objective: To evaluate the antimicrobial properties of hydroethanol extracts of Bauhinia rufescens L. and
Euphorbia hirta L. Methodology and results: The hydroethanol extracts of Bauhinia rufescens L. and Euphorbia hirta L.; two
plants of the Chadian traditional pharmacopoeia used in the treatment of infantile diarrhoea and gastroenteritis in adults were
submitted to in vitro tests in order to highlight their antibacterial and antifungal properties. The method of microdilution in
liquid medium coupled with spreading on agar medium was used for the tests. The microbial strains used consisted of 13
hospital bacterial strains and 6 reference strains including a yeast strain of the Candida albicans ATCC 90028 species. The
results obtained confirm the antimicrobial properties of Bauhinia rufescens L. and Euphorbia hirta L. because at 50 mg/ml,
they inhibit 100% the growth of gram positive and Gram-negative bacilli tested. On the other hand, for Candida albicans
ATCC 90028, it is only the extract of Euphorbia hirta that was active at 50 mg/ml. Conclusion: In view of these results, we can
say that these plants have an antibacterial activity and that their use in traditional phytotherapy is justified.
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their attention to the search for new drugs of natural origin, but
for this traditional medicine to be effective, it must provide
indisputable scientific proof. Through this study, we want to
contribute to the valorization of Chadian medicinal plants by
evaluating the antimicrobial properties of two plants
(Euphorbia hirta L. and Bauhinia Rufescens L.) used in
traditional medicine in Chad for the treatment of childhood

1. Introduction

In developing countries, problems of access to quality
medicines remain a concern. In Chad, the shortage of
medicines in terms of quality and quantity is constant in the
various health structures. Some peripheral health structures are
inaccessible during the rainy season because of the poor state ¢ ) . e
of the roads. The World Health Organization (WHO) estimates diarrhea and infectious gastroenteritis in adults.
that approximately 80% of the population uses traditional
herbal preparations [7]. Natural substances derived from plants 2 M aterials and Methods
are of great interest in industry, food, cosmetics and
pharmacology. The increase in the resistance of  2.1. Plant Material
microorganisms to the antimicrobial agents used is due to the
misuse and inappropriate use of antibiotics, which is currently
posing very serious problems for scientists and clinicians.
Diseases caused by microorganisms are increasingly difficult
to treat with existing drugs [16]. Thus, scientists have turned

The leaves of Bauhinia rufescens and the whole plant of
Euphorbia hirta were harvested in September 2020 25 km
from the city of Ndjamena (Chad) in a village called Marra.
The harvested plant material was authenticated at the
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herbarium of the Botany Department of the Faculty of Exact
and Applied Sciences of Farcha of the University of
Ndjamena (Chad).

2.2. Preparation of Extracts

The leaves of Bauhinia rufescens and the whole plant of
Euphorbia hirta were dried at room temperature away from
the sun and dust, and then crushed in a clean mortar before
being reduced to a fine powder using an electric mill. 500 g
of Bauhinia rufescens powder and 300 g of Euphorbia hirta
powder were macerated in an ethanol/water mixture (70/30).
The resulting mixture was incubated for 48 hours at
laboratory temperature and frequently agitated. The macerate
was then successively filtered with absorbent cotton before
being filtered on Whatman N° 1 filter paper under vacuum
pumping. The solvent was evaporated with Rotavapor and
the total hydroethanol extracts obtained were used to prepare
solutions with a concentration of 100 mg/ml which were

sterilized by vacuum filtration on 0.45 pm millipore
membrane. The recovered extracts were stored at 4°C in the
refrigerator prior to testing.

2.3. Extract Yield

The yield of the extraction was determined by the ratio
between the mass of the dry extract obtained after
evaporation and the mass of the starting plant material, which
is given by the following formula: Yield (%) = M1/ M0 X
100. M 1= mass of the extract after evaporation, MO= mass of
the vegetable starting material.

2.4. Microbial Strains

The microbial strains used are made up of pathogenic
bacteria isolated and identified in a medical environment at
the Bacteriology Laboratory of the Polyclinelle Wossinu-
Gbogbode Lomé and reference strains.

Table 1. Microorganisms tested.

microorganisme Famille Gram Provenance
Escherichia coli Enterobacteriaceae negative Polyclinelle Wossinu
Salmonella enteritidis, Enterobacteriaceae negative Polyclinelle Wossinu
Shigella dysenteriae Enterobacteriaceae negative Polyclinelle Wossinu
Klebsiella pneumoniae, Enterobacteriaceae negative Polyclinelle Wossinu
Pseudomonas aeriginosa Pseudomonacea negative Polyclinelle Wossinu
Acinetobacter spp. Enterobacteriaceae negative Polyclinelle Wossinu
Salmonelle typhi ATCC 14028 Enterobacteriaceae negative LAMICODA
Staphylococus aureus ATCC 25922 Enterobacteriaceae positive LAMICODA
Klebsiella pneumoniae ATCC 700603 Enterobacteriaceae negative LAMICODA
Escherichia coli ATCC 25922 Enterobacteriaceae negative LAMICODA
Pseudomonas aeruginosa ATCC 27853 Pseudomonacea negative LAMICODA
Candida albicans ATCC 90028 Saccharomycetacea LAMICODA

Figure 1. Bauhinia rufescens (a) et Euphorbia hirta (b).

2.5. Evaluation of Antimicrobial Activity

2.5.1. Preparation of the Microbial Suspension
The strains were transplanted on nutrient agar to have
young 24-hour bacterial colonies.

2.5.2. Micro Dilution Technique

Microdilution in liquid medium is the reference method for
the determination of MIC (Minimum Inhibitory
Concentration). It consists in inoculating with bacterial strains
a range of wells containing hydroethanol extracts to be tested
at increasing concentrations. The MIC corresponds to the first

dilution for which no bacterial growth is visible to the naked
eye after 18 hours of incubation. The handling is done in a
microtiter plate. The culture medium is a Miiller Hinton broth.
Different concentrations are prepared with dilutions (of
gradient 2) starting from a concentration of 100 mg / ml of
each extract. 100 pl of the bacterial suspension are distributed
in test wells of the microplate containing the extracts. The
control wells consist of: Broth alone, Broth + bacterial
suspension and Broth + gentamycin. The plates are then
incubated at 37°C for 24 hours. After incubation, possible
growth is revealed by the presence of cloudiness at the bottom
of the well. The MIC is defined as the minimum concentration
of extract for which no growth visible to the naked eye is
observed. Cups that have shown no visible microbial growth
from the MIC and the next well diluted at /- are re-isolated on
nutrient agar. Seeding is done by spreading on the surface of
the agar. After 24 h incubation in an oven at 37°C, the culture
media are evaluated for (BMC). Thus, the action of an extract
will be considered as bactericidal if the ratio CMB/CMI is
equal to 1. The action is said to be bacteriostatic if the
CMB/CMI ratio is greater than 1 [7].

2.6. Data Processing and Analysis

The data was analyzed using Microsoft office Excel 2007.
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3. Results and Discussion

3.1. Result of Extraction

The extraction yield is summarized in the table below. It is expressed as a percentage in relation to the mass of the initial

powder.
Table 2. Yield of hydroethanolic extracts of Bauhina rufescens L. and Euphorbia hirta L.
Plantes Plants Quantity of plant powder Quantity of extract after evaporation Yield Rendement
Bauhinia rufescens (leaves) 500 g 46 g 9,2%
Euphorbia hirta (whole plant) 300 g 30g 10%

Rdt (%)=M1/ MO X 100. M1= mass of the extract after evaporation, MO= mass of the starting plant material.

3.2. Inhibitory Activities of the Hydroethanol Extract at 50
mg/ml

At a concentration of 50 mg/ml, the hydroethanolic extract
of the leaves of Bauhinia rufescens L. and the whole plant of
Euphorbia hirta L. totally inhibited the in vitro growth of all

bacterial strains (Staphylococcus aureus, Escherichia coli,
Salmonella typhi ATCC 14028, Salmonella enteritidis,
Shigella dysenteriae, Klebsiella pneumoniae, Pseudomonas
aeriginosa and Acinetobacter spp)

Table 3. Effect of hydroethanol extract on microbial growth of reference strains.

Microorganism (reference strains)

Hydroethanol extract S. aureus E. coli ATCC S.typhi ATCC P, aeruginosa Candida albicans  K.pneumonia
ATCC 25922 25922. 14028 ATCC 27853 ATCC 90028 ATCC 700603

Bauhinia rufescens (50 mg/ ml) - - = - 4 _

Bauhinia rufescens (25 mg/ ml) - - + o + &

Euphorbia hirta (50 mg/ ml) - - -
Euphorbia hirta (25 mg/ ml) - - -

- - +

+ = microbial growth
-= absence of microbial growth

Table 4. Effect of hydroethanol extract on microbial growth of hospital strains.

Microorganism (hospital strains)

S.aureus  E. coli . enteritidis Paeruginosa K. pneumoniae __S.dysenteriae Acinetobacter Spp
Bauhinia rufescens (50 mg/ ml) - - - S - - -
Bauhinia rufescens (25 mg/ ml) + - + = i + +
Euphorbia hirta (50 mg/ ml) - - = - - - -
Euphorbia hirta (25 mg/ ml) + 4 + o + - +

+ = microbial growth
-= absence of microbial growth

At a concentration of 25 mg/ml of the hydroethanol extract
of Bauhinia rufescens, the bacterial strains showed variable
data. This extract of Bauhina rufescens completely inhibited
the growth of the following hospital strains: Pseudomonas
aeruginosa, Staphylococcus aureus, Escherichia coli and
Klepsiella pneumoniae. On the reference strains, the 25
mg/ml extract inhibited 100% growth of Pseudomonas
aeruginosa ATCC 27853, S.aureus ATCC 25922, Klebsiella

pneumonia ATCC 700603 and E. coli ATCC 25922.

The hydroethanol extract of Euphorbia hirta at 25 mg/ml
completely inhibited the growth of Pseudomonas aeriginosa,
Staphyloccoccus aureus and Shigella dysenteriae. On
reference strains, the 25 mg/ml extract inhibited 100%
growth of Pseudomonas aeruginosa ATCC 27853, S. aureus
ATCC 25922, E. coli ATCC 25922, Salmonella typhi ATCC
14028 and Candida albicans ATCC 90028.

Table 5. Minimum Inhibitory Concentrations (MIC) and Minimum Bactericidal Concentrations (MBC) of the different extracts and their interpretation.

Microorganism (reference strains)

Staphylococcus aureus

E. coli ATCC Salmonella typhi

Pseudomonas aeruginosa Candida albicans K.pneumonia

ATCC 25922 25922. ATCC 14028 ATCC 27853 ATCC 90028 ATCC 700603
Bauhinia CMI 12,5 12,5 50 12,5 100 50
rufescens CMB 25 25 50 25 100 50
CMB/CMI 2 2 1 2 1 1
s CMI 12,5 12,5 12,5 12,5 12,5 50
hirta CMB 25 25 25 25 25 50
CMB/CMI 2 2 2 2 2 1
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Table 6. Minimum Inhibitory Concentrations (MIC) and Minimum Bactericidal Concentrations (MBC) of the different extracts and their interpretation.

Microorganism (hospital strains)

S. aureus E. coli S.enteritidis Paeruginosa K. pneumoniae S.dysenteriae Acinetobacter spp
Bauhinia CMI 50 12,5 50 12,5 50 50 50
rufescens CMB 50 25 50 25 50 50 50
CMB/CMI 1 2 1 2 1 1 1
R CMI 50 50 50 12,5 50 12,5 50
hirta CMB 50 50 50 25 50 25 50
CMB/CMI 1 1 1 2 1 2 1

Minimum inhibitory concentrations (MIC) and minimum
bactericidal concentrations (MBC) as well as the type of
action of the extracts exerted on the bacteria tested.

It should be noted that the evaluation of the antimicrobial
activity of these plants was carried out on the hydroethanolic
extracts. The plant powders were macerated on a mixture
(methanol and water in a 70/30 ratio). This extraction method
has the advantage of extracting a large quantity of the active
ingredients but also these solvents have no effect on the
germs tested.

The results of our work indicate that the hydroethanolic
extract of the leaves of Bauhinia rufescens. and the whole
plant of Euphorbia hirta. inhibit microbial growth. These
plants exert their effect both on gram-positive cocci and gram-
negative bacilli tested and also on yeasts (Candida albicans
ATCC 90028). These results corroborate with those of other
researchers who have highlighted the antibacterial potential of
Bauhinia rufescens and Euphorbia hirta extracts [1, 4, 2].

3.3. Sensitivity of Staphylococcus aureus

The hospital strain of Staphylococcus aureus and the
reference strain (Staphylococcus aureus ATCC 25922) were
all sensitive to the hydroethanolic extract of Bauhinia
rufescens with a MIC of 12.5 mg/ml. Other work has also
highlighted the sensitivity of Staphylococcus aureus to
Bauhinia rufescens extracts with MICs varying according to
the nature of the solvent used and my extraction method (14,
10, 5).

For the hydroethenolic extract of Euphorbia hirta, we
obtained a MIC of 12.5 mg/ ml. These data corroborate with
those obtained by Mahamat et al, 2010 in India with a MIC
equal to 12.5 mg/ml. A lot of work has been carried out
worldwide on Euphorbia hirta using different solvents to
demonstrate the sensitivity of Staphylococcus aureus to
Euphorbia hirta extract [1, 13, 6, 3, 11].

3.4. Sensitivity of Salmonella typhi ATCC 14028 and
Salmonella enteritidis

Salmonella typhi is responsible for most gastroenteritis,
especially in low-income countries. This bacterium was
sensitive with a MIC of 50 mg/ ml with hydroethenolic
extract of Bauhinia rufescens and with extract of Euphorbia
hirta, the bacterium was even more sensitive with a MIC of
12.5 mg/ml. Studies carried out in India, Thailand and
northern Sudan confirmed the sensitivity of Salmonella typhi
to ethanolic and aqueous extract of Euphorbia hirta with
MIC and MBCs that vary according to the part of the plant

used, the nature of the solvent and also the technique used [1,
3,8,13,12,2, 11].

3.5. Sensitivity of Shigella dysenteriae

Shigella dysenteriae was susceptible to Bauhinia rufensis
with a MIC of 50 mg/ ml. Work carried out by H Husain et al,
2009 in Nigeria found MICs of 12.5 mg/ml with the hexane
extract and 25 mg/l with the aqueous extract. The efficacy of
an extract depends on the solvent used and the extraction
method used. The hydroethanolic extract of Euphorbia hirta
allowed us to have even more interesting results with a MIC
of 25 mg/ml. Similar results were obtained in a study carried
out in Nigeria by El-Mahmood Muhammad Abubakar 2009,
whereas in work carried out in Thailand on methanolic
extract of Euphorbia hirta, the authors obtained a MIC of 0.5
mg/ ml with the ethanolic extract of Euphorbia hirta [15].
Variations in the data observed in relation to the results
would be partly related to the method and the nature of the
solvent used as well as the isolates tested. In addition, the
origin of the germs tested (isolation site) may determine their
behaviour towards the extracts as observed with classical
antibiotics.

3.6. Sensitivity of Escherichia coli

The reference strain (E. coli ATCC 25922) was sensitive
with a MIC of 12.5 mg/ml with the hydroethanolic extract of
Bauhina rufescens L. but also with that of Euphorbia hirta L.
This finding was made in India (15). For hospital strains the
MIC varies from 25 to 50 mg/ml depending on the part of the
plant used. Many studies carried out throughout the world
have confirmed the sensitivity of Escherichia coli to extracts
of Bauhinia rufescens and Euphorbia hirta [3, 15, 13, 14, 10,
5].

3.7. Sensitivity of Pseudomonas aeruginosa

Pseudomonas  aeruginosa  was  sensitive to  the
hydroethanol extract of Bauhinia rufescens L and Euphorbia
hirta L with a MIC of 12.5 mg/ ml. These data are confirmed
by the studies performed in Nigeria in 2009 [4] with a MIC
of 12.5 mg/ml respectively.

3.8. Sensitivity of Klebsiella Pneumoniae and Acinetobacter
spp.

Klebsiella pnuemonia and Acinetobacter spp. were
sensitive to hydroethanolic extract of Bauhinia rufescens L
and Euphorbia hirta L with a MIC of 50 mg/ml.
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3.9. Sensitivity of Candida albicans

With the hydroethanolic extract of Bauhinia rufescens,
Candida albicans was only sensitive to a concentration of
100 g/ml. Work carried out in Sudan also obtained a MIC of
100 mg/ ml respectively. In addition, a very low MIC of 1.25
mg/ ml was obtained with the methanolic extract in Nigeria
in 2009 [4]. In view of these results we could say that the
sensitivity of a microbial germ to medicinal plant extracts is a
function of the solvent. Tested with the hydroethanolic
extract of Euphorbia hirta, Candida albicans was very
sensitive with a MIC of less than 12.5 mg/ ml.

4. Conclusion

This work on the evaluation of the antimicrobial activities
of the hydroethenolic extract of Bauhina rufescens L. and
Euphorbia hirta L. allowed to high light their antibacterial
and antifungal properties. These results then justify their use
in traditional medicine against infectious diseases of bacterial
or fungal origin. These results can be exploited for the
purification of the active ingredient (s) of the plants used and
then contribute to the preparation of improved forms of
effective remedies against infectious diseases based on these
two plants.
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