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conducted using DPPH and ABTS tests, revealed significant radical-

aqueous and dichloromethane fractions. These results support the traditional use of
Piliostigma reticulatum and pave the way for future research on the isolation of bioactive

molecules.
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INTRODUCTION

Infectious diseases and oxidative imbalances are major public health challenges, especially in
developing countries where access to healthcare and treatments is often limited.™! In this
context, medicinal plants play a crucial role in African traditional medicine due to their
richness in bioactive compounds with various pharmacological properties. In sub-Saharan
Africa, approximately 80% of rural populations continue to rely on medicinal plants as their

first therapeutic option.!?

Piliostigma reticulatum (DC.) Hochst., a species from the Caesalpiniaceae family, is
commonly used in West African traditional pharmacopoeia, particularly in Senegal, Mali, and
Burkina Faso.***® This plant is recognized for its effectiveness in treating various
conditions, such as bacterial infections, wounds, digestive disorders,”” and inflammatory

diseases.®!

Phytochemically, research has shown that the leaves of P. reticulatum are rich in saponins,
tannins, glycosides, alkaloids, and other phenolic compounds, known for their biological
activities, including antioxidant and antibacterial properties.” Natural antioxidants play a
fundamental role in neutralizing free radicals, which are implicated in oxidative stress related
to chronic diseases such as cancer, diabetes, and cardiovascular diseases.*” Furthermore, in
light of the increasing antibiotic resistance reported by the World Health Organization
(WHO), the search for new natural antibacterial agents has become a global priority.™

Several studies have highlighted the presence of secondary metabolites such as flavonoids,
tannins, saponins, and alkaloids in various parts of this plant, suggesting significant
therapeutic potential.l’®*?) However, few in-depth studies have been conducted on the
scientific evaluation of its antioxidant and antibacterial properties, particularly against certain

resistant strains, from the leaves.

In this study, we conducted a phytochemical investigation followed by an evaluation of the
antioxidant and antibacterial activities of extracts from Piliostigma reticulatum leaves,
aiming to valorize this local natural resource and explore its potential for the development of

plant-based therapeutic products.
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MATERIALS AND METHODS

Plant Preparation

The leaves of Piliostigma reticulatum (DC.) Hochst used in this study were collected on
October 28, 2024, in the Ngoundiane forest, located 34 kilometers from the Bambey region.
They were carefully washed with distilled water to remove impurities and then dried in the
shade at room temperature for several days in the Organic and Therapeutic Chemistry
Laboratory (LCOT) at Alioune Diop University of Bambey (UADB), located in Ngoundiane.
Once dried, the samples were ground using an electric grinder to obtain a fine, homogeneous

powder.

Extraction Method
A quantity of 100 g of the leaf powder was taken for hydro-ethanolic maceration
(Ethanol/Water) for 24 hours under magnetic stirring, using a volume of 350 mL with a 50:50
(v/v) ratio. After filtration, the residue was subjected to a second extraction with 150 mL of
solvent for 24 hours. The two filtrates were then combined and evaporated using a rotary
evaporator at a temperature of 50 °C, followed by drying in an oven at the same temperature.
The extraction yield was calculated using the appropriate formula:

Y=(Ms/TS)x100
Y: yield
Ms: mass of dry extract

TS: test sample

Fractionation

A quantity of 10 g of the extract was dissolved in 100 mL of distilled water and subjected to
fractionation by decantation using solvents of increasing polarity, namely dichloromethane
and ethyl acetate. The obtained organic phases were extracted four times with 100 mL of
solvent. An intermediate phase formed during fractionation, which is only soluble in ethanol,
was named the ethanolic fraction (F. Eth). The organic and aqueous phases were evaporated,
and the different dry fractions were weighed, allowing for the determination of the masses in
grams of the dichloromethane fraction (F. Dic.), ethyl acetate fraction (Ace. F), ethanolic

fraction, and aqueous fraction (Ag. F).
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Phytochemical Screening

Characterization tests for different molecular families were performed on the previous
fractions as well as on the hydro-ethanolic fraction (He. F.), which is composed of a certain
mass of the aqueous fraction (Aq F.) and ethanolic fraction (Eth. F.). Detection tests for
major groups of chemical compounds were conducted according to the methods of Bekro et
al. (2008) and Brou et al. (2010), as reported by Faye et al. (2022), Harborne (1984), Parekh
and Chanda (2007), and Sani et al. (2024).[1*146:1516.12]

Tannin Characterization: To 2 mL of crude extract, a few drops of a 2% aqueous FeCI3
solution are added. The appearance of a blue-black or green-black coloration indicates the

presence of tannoids or true tannins, respectively.

Alkaloid Characterization: For the test, 0.1 g of residue is dissolved in 6 mL of 60%
ethanol, distributed into two test tubes. In the first tube, 2 drops of Dragendorff's reagent are
added; a reddish-orange or brownish-red precipitate indicates the presence of alkaloids. In the
second tube, 2 drops of Burchard's reagent are added; a brown precipitate indicates a positive

test.

Coumarin Detection: A few mg of extracts is dissolved in ethanol. In two test tubes, 2 mL
of each solution are introduced. In one of the tubes, 0.5 mL of 10% NaOH is added, and the
tubes are heated in a water bath until boiling. After cooling, 4 mL of distilled water are
added. If the solution in the tube containing the alkaline solution is clearer than that of the

control tube, the reaction is positive.

Reducing Sugar Test: Reducing sugars are highlighted in plant fractions using Fehling's
reagent. To 5 mL of extract, 5 mL of Fehling's solution are added, and the mixture is heated
in a water bath at 70 °C for 3 minutes. The formation of a brick-red precipitate indicates a
positive test.

Protein Detection: Samples are dissolved in 2 mL of 20% aqueous NaOH, then 2 to 3 drops
of a 2% aqueous CuSO, solution are added. The appearance of a purple coloration,

sometimes with a reddish tint, indicates a positive reaction.

Flavonoid Test: The plant extract is dissolved in 2 mL of diluted NaOH. A yellow solution
that becomes pale or colorless after the addition of a few drops of hydrochloric acid indicates

the presence of flavonoids.
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Saponin Test: For saponins, 0.2 g of the extract is dissolved in distilled water and distributed
into several test tubes, then shaken. The presence of persistent foam after moderate heating

indicates saponins.

The phytochemical screening was performed on the fractions (Dic), (Ace), (He), (Eth), and
(AQ) of the studied plant.

Quantification of Flavonoids, Tannins, and Alkaloids

Flavonoids: They were quantified in the ethanolic, aqueous, and hydro-ethanolic fractions of
the hydro-ethanolic extract of Piliostigma reticulatum leaves using the colorimetric method
with aluminum trichloride®” with slight modifications. The principle of this assay is based on
the nitration in an alkaline medium of the aromatic ring bearing the catechol group, with
sodium nitrite (NaNO,). Thus, 250 uL of the solution to be measured at a concentration of 1
mg/mL is mixed with 75 pL of a 5% nitrite solution. After incubation for 6 minutes at room
temperature, 150 puL of a 10% aluminum chloride solution is added, followed by a second
incubation of 5 minutes. After the formation of a red coloration, 500 pL of sodium hydroxide
(NaOH) at 1M is added. The absorbance is measured after 30 minutes of incubation at a
wavelength of 510 nm against a blank using a UV-visible spectrophotometer. The observed

results were expressed in mg equivalent rutin /fraction (mg ER/g).

Tannins: Total tannins were quantified according to the Prussian method described by
Graham (1992)!*8 based on the formation of a blue complex with potassium ferricyanide in
the presence of Fe3* ions. 0.1 mL of solution is mixed with 6.9 mL of distilled water in a test
tube, 1 mL of potassium ferricyanide solution at 0.008 M, and 1 mL of ferric chloride at 0.2
M in a 0.1 M HCI solution. The absorbance is measured at 700 nm after the appearance of
blue coloration. The calibration curve was made from a stock solution of gallic acid, and the

result is expressed in mg EAG/fraction.

Alkaloids: The quantification of alkaloids was performed according to the
spectrophotometric method described by Sreevidya and Mehrotra (2003)™, which involves
precipitation with Dragendorff's reagent, followed by a bismuth complex. In practice, we first
maintained a volume of 1 mL of the solution to be measured at an acidic pH (2 or 2.5) with
HCI. The acidic mixture is treated with 0.4 mL of Dragendorff's reagent to precipitate the
alkaloids present. After centrifugation, the precipitate is washed with an alcoholic solution,

then treated with 0.4 mL of sodium sulfate solution (0.5 M) before undergoing a second
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centrifugation. The final residue obtained was dissolved in 0.4 mL of concentrated nitric acid
at high temperature, then this solution was diluted with 1 mL of distilled water. An equal
volume of 2.5 mL of a urea solution (5 g/L) is then added to 0.5 mL of the previously diluted
mixture to form a characteristic yellow complex. The absorbance of the mixture is measured
at 435 nm using a spectrophotometer. A calibration curve is made from a standard solution of
quinidine, and the results are expressed in milligrams equivalent of quinidine per gram of dry

fraction (mg EQ/g).

Tested Microorganisms

The bacterial strains used were obtained from the National Public Health Laboratory in Thies.
The tests were conducted in the microbiology laboratory of the Mixed Research Unit for
Exploitation and Diagnosis (UMRED) at the Training and Research Unit in Health at the
University Ibader Thiam in Thies (UIT). The tested strains include: Escherichia coli ATCC
25922, Escherichia coli ATCC 35218, Pseudomonas aeruginosa ATCC 27853,
Staphylococcus aureus ATCC 29213, Enterococcus faecalis ATCC 29212.

Antibacterial Activity

The sensitivity study was performed using the agar diffusion method, in accordance with the
recommendations of CASFM 2023.%% The sensitivity of the reference strains was primarily
tested against the fractions obtained by liquid-liquid separation of the crude extract. A series
of dilutions was performed to obtain concentrations of 3.125, 6.25, 12.5, 25, 50, and 100
mg/mL.

Inoculum Preparation

The reference strains were first subcultured on Mueller Hinton agar and then incubated at 37
°C for 18 to 24 hours. The next day, a bacterial suspension was prepared by taking 2 to 3
colonies from pure cultures and placing them in 1 mL of sterile saline solution (0.9% NaCl),
adjusted to McFarland standard 0.5 (1 to 2 x 10°8 CFU/mL). This suspension was inoculated
by swabbing onto Mueller-Hinton media within the next 15 minutes.

Application of Sterile Discs Impregnated with Plant Extract

Sterile discs (6 mm) were impregnated with the plant fractions (10 pL) and then placed on
the surface of the agar using tweezers, maintaining a minimum distance of 15 mm between
the edge of the plate and the peripheral discs, and 30 mm between the discs. The plates were

then incubated at 37 °C for 24 hours before analysis.
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Determination of Minimum Inhibitory Concentration (MIC)

The MIC was determined by the liquid microdilution method according to the protocol
described by Haddouchi et al. (2016)/?"! with some adaptations. The fractions were first
dissolved in 1% DMSO and then diluted in Mueller-Hinton broth to obtain a range of
decreasing concentrations in 96-well microtitration plates. Each well received a standardized
microbial suspension at 5 x 10> CFU/mL for the bacteria. After incubation at 37 °C for 24
hours, microbial growth was visually assessed by the absence of turbidity. The MIC is
defined as the lowest concentration of fraction inhibiting any visible growth. Gentamicin was

used as a reference antibiotic.

Antioxidant Activity

DPPH Method: The test with 2,2-diphenyl-1-picrylhydrazyl (DPPH) relies on the ability of
antioxidant compounds to scavenge the free DPPH radical, which decreases the intensity of
its purple color. In the presence of active compounds, the color changes from purple to
yellow, varying according to the different concentrations of the fractions.”! The test was
performed according to the method of Molyneux (2004)%?, with slight modifications.

Preparation of DPPH Solution and Samples: The solution is prepared by dissolving 6 mg
of DPPH powder in 150 mL of ethanol, then kept away from light for 12 hours. 10 mg of
each fraction were dissolved in 10 mL of ethanol. These solutions, called "mother solutions”
at a concentration of 1 mg/mL, underwent a series of dilutions to obtain concentrations of 1.9,
3.9, 7.8, 15.6, 31.25, 62.5, 125, 250, and 500 pg/mL (“daughter solutions™). From each
"mother” and "daughter” solution, a volume of 50 puL was taken and mixed with 2 mL of
DPPH solution.

Control Antioxidant: The antioxidant used in this study is ascorbic acid or vitamin C. A
solution of the antioxidant at a concentration of 1 mg/mL underwent the same series of
dilutions. The same volume of DPPH solution was added to the ten solutions taken (50 pL
each) with different concentrations. After 30 minutes of incubation in the dark, absorbances

were measured using a spectrophotometer at a wavelength of 517 nm.

Determination of Inhibition Percentages for Different Fractions: The absorbance of the
blank DPPH was recorded. For each fraction, three measurements were noted. The
percentages of inhibition of the various fractions were calculated according to the following

formulal®!
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% inhibition = [(Acontrol - Aextract) /Acontrol ]X 100
The concentrations at which the fractions neutralize 50% of free radicals (IC50) were
determined according to the equations of the inhibition percentage curves plotted against

concentrations on Excel.

ABTS Method: The anti-radical activity was evaluated using the discoloration test employed
by Khan et al. (2012)!*!!, described in Dieng et al. (2017).*) The ABTS+ radical cation
solution obtained after 12 to 16 hours of incubation was diluted with ethanol. The absorbance
read on the spectrophotometer at 734 nm was evaluated at 0.700 + 0.02. Using the same
range of concentrations (1.9, 3.9, 7.8, 15.6, 31.25, 62.5, 125, 250, and 500 pg/mL), after
taking 50 pL from each fraction, a volume of 1.5 mL of ABTS solution was added, along
with the reference antioxidant (ascorbic acid). The mixture was incubated for 10 minutes, and

the different absorbances were measured at a wavelength of 734 nm.

RESULTS AND DISCUSSION
Results
1) Yield of extraction

e Crude extract (sample

Table 1: Test portion (leaf powder) in g Weight of dry extract in g Yield in percent.

Test (portion power) in g | Weight of dry extract in g | Yield (%)
100 14,04 14,04

e Samples fractions

Table 2: Quantity of the different fractions in g and their yield in percent.

Solvents Weight (in g) | Yield (%0)
Dichloromethane 0.1 1
Ethyl acetate 0.873 8.73
Ethanol 3.27 32.7
Water 6.19 61.9

2) phytochimical Screening
a. Qualitative study
Table 3: Secondary metabolite composition of Piliostigma reticulatum leaf fractions.

Secondary Aqueous | Ethanolic Hydro- Acétalic | Dichloromethane
metabolites F. F. ethanolic F. F. F.
Alkaloids + + + + -
Tannins + + + - -
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Flavonoids + + + + +
Saponins + + + - -
Reducing i 4 4 i i
Sugars

Coumarins - - - + +
Proteins - - - - -

b. Quantitative study

c. Case of flavonoids
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Figure 1: Average absorbance values as a function of rutin concentrations

Table 4: Amount of flavonoides contained in the sample in rutin equivalent per fraction.

Fracti Concentrations of fractions in mg Flavonoid content in mg ER/g of
ractions .
ER/mL fraction
EtOH f. 0.240337 240.337+ 0.058
HE F. 0.091987 91.987+ 0.050
Aq F. 0,131132 131.132+ 0.048

e Case of Tannins

16
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R?*=0.994

Figure 2: Average absorbance values as a function of gallic acid concentrations.
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Table 5: Amount of tannins contained in the sample in gallic acid equivalent per

fraction.
Eractions Concentrations of fractions in mg Tannins content i_n mg EAG/g of
EAG/mL fraction
F. EtOH 0.085567 85.567+ 0.002
F. HE 0.084119 84.119+ 0.009
F. Aq 0.017159 17.159+ 0.003

e Case of Alkaloids

1.4
1.2 y =1,2014x+ 0,0544
R?=0,8737 ®
1 °
0.8
0.6
0.4 ®

0.2 ®
o ®®
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Figure 3: Average absorbance values as a function of quinidine concentrations.

Table 6: Amount of Alkaloids contained in the sample in quinidine equivalent per

fraction.
. Concentrations of fractions in | Alkaloid content in
Fractions .
mg EQ/mL mg EQ/g of fraction
F. EtOH 0.450807 90.161
F. HE 0.199711 42.772
F. Aq 0.213862 39.942
i.  Antioxydant activity
TEST DPPH
_ 100.00%
=)
‘= 80.00%
.-E 60.00% = e
T 4000% |
S 20.00% ¢ /’
£ ooo% 'l‘
g 20.00% 3 0.2 0.4 0.6 0.8 1 1.2
5 Concentrations in mg/mL
& -40.00%
Log. (F.Ethanolique) Log. (Acide ascorbique ) Log. (F. Hydroéthanolique)
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Figure 4: percentages of inhibition of the different fractions as a function of

concentrations.

Table 7: Concentrations required to trap 50% (1C50) of free radicals from the different

fractions; DPPH method.

Concentreation en mg/mL

. Hydro- | Ethyl | Dichloro | Vitamin
Fractions | Aqueous | Ethanol ethanol | Acetate | methane C
[0)

#Clsoen | 5504 | 0181 | 0207 | 0645 | 28734 | 0.148
mg/mL
TEST ABTS
120.00%
100.00% — el
- '-i---—--

£ 80.00%

:-560.00%

Ei0.00%

=

331?20.00%
=1

= 0.00%

8 1] 0.1 0.2 0.3 0.4 0.5 0.6
-
=
=}
=5

Log. (F. Ethanolique)
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Figure 5: Percentages of inhibition of the different fractions as a function of

concentrations.

Table 8: concentrations required to trap 50% (1C50) of free radicals from different
fractions; ABTS method.

] Hydro- | Ethyl | Dichloro | Vitamin
Fractions | Aqueous | Ethanol etzanol acetai/te methane C
0,
%Clso | 5038 | 0019 | 0030 | 0071 | 1528 0.014
mg/mL

ii.  Antibacterial Activity
Table 9: Result of the test of the different fractions on the bacterial strains.

Strains tested AgF. | HEF. | EtF. | AceF. | DicF.
S. aureus ATCC 29213 A A
E. coli ATCC 35218

E. coli ATCC 25922

P. aeroginosa ATCC 27853
E. faecalis ATCC 29212

NA NA NA

NA

NA

NA: Non-Active, A : Active
Table 10: Diameters (mm) and minimal concentrations (mg/mL) of inhibition of the

aqueous fraction (Aqg F.) of Piliostigma reticulatum leaves on S. aureus ATCC 29213.

www.wipr.net |

Concentrations (mg/mL) | ID (mm) | MIC (mg/mL)
100 15
50 11
25 8
125 - 28,602
6,25 -
3,125 -
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Table 11: Diameters (mm) and minimal concentrations (mg/mL) of inhibition of the
dichloromethane fraction (Dic F.) of Piliostigma reticulatum leaves on S. aureus ATCC
29213.

Concentrations ID (mm) MIC
(mg/mL) (mg/mL)

100 14
50 12
25 10

125 7 18,080
6,25 -

3,125 -

ID: Inhibition Diameter, MIC: Minimum Inhibitory Concentration

DISCUSSION

It is essential to determine the presence of certain molecular families, notably alkaloids,
flavonoids, tannins, and saponins, as notable pharmacological effects are often attributed to
them in medicinal plants. Other secondary metabolites, such as coumarins, proteins, and

reducing sugars, may also play a crucial role in the pharmaceutical properties of these plants.

In our various plant fractions, tests revealed the presence of alkaloids, flavonoids, tannins,
and saponins in the ethanolic (F. Eth), aqueous (F. Ag), and hydro-ethanolic (F. He) fractions.
Additionally, coumarins were detected in the ethyl acetate (F. Ace) and dichloromethane (F.
Dic) fractions. Reducing sugars were observed only in the ethanolic and hydro-ethanolic
fractions. Compared to the results of Faye et al. (2022), our aqueous, ethyl acetate, and
dichloromethane fractions are richer in these secondary metabolites. Contrary to Faye's
results, we noted the presence of tannins, flavonoids, and saponins in the aqueous fraction.
The ethyl acetate fraction contains alkaloids and flavonoids, which contrasts with the
observations of Faye et al. (2022). For the dichloromethane fraction, our results regarding
these four major molecular families are similar. Previous studies on the methanolic extract of
Piliostigma reticulatum leaves also showed the presence of the initially listed metabolites, but

steroids were found in the methanolic extract.!*?

The quantitative analysis of major secondary metabolites in the ethanolic, hydro-ethanolic,
and aqueous fractions of Piliostigma reticulatum leaves highlights differentiated distribution
profiles, linked to the polarity of the solvents and the chemical nature of the compounds.
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Flavonoids

The ethanolic fraction exhibits an exceptionally high total flavonoid content (240.337 £+ 0.058
mg ER/g) of dry extract, followed by the aqueous fraction (131.132 + 0.048 mg ER/g) and
the hydro-ethanolic fraction (91.987 £ 0.050 mg ER/g). These values indicate a high richness
in moderately polar phenolic compounds, more soluble in absolute ethanol. These flavonoids,
likely in aglycone or weakly glycosylated form, are known for their antioxidant, anti-
inflammatory, and antimicrobial activities.’®*”) These results are consistent with those
reported by Boualam et al. (2021) and Ajayi et al. (2019), who also observed a significant
concentration of flavonoids in the methanolic extracts of Piliostigma reticulatum leaves,
suggesting better extraction of phenolic metabolites in organic solvents of intermediate

polarity.

Tannins

Total tannins are also well represented in the ethanolic (85.567 + 0.002 mg EAG/g) and
hydro-ethanolic (84.119 + 0.009 mg EAG/qg) fractions, while the aqueous fraction contains
much less (17.158 + 0.003 mg EAG/g). This distribution can be explained by the better
affinity of condensed tannins for polar organic solvents. These compounds have
demonstrated astringent, antimicrobial, and antioxidant properties, acting through chelation
of metal ions and enzymatic inhibition.?®*2% The proximity of values between the two
ethanol-rich fractions suggests an equivalent distribution of intermediate polarity tannins in
these phases. The low tannin content in the aqueous fraction suggests that the most water-
soluble tannins were partially retained in the previous phases or are less represented in the
parts of the extract soluble only in water. This profile is consistent with previous studies
showing that tannin extraction is more effective in ethanol-water mixtures than in water

alone.3%1

Alkaloids

Total alkaloids are found at a maximum concentration in the ethanolic fraction (90.161 mg
EQ/g), compared to 42.772 mg EQ/g in the hydro-ethanolic fraction and 39.942 mg EQ/g in
the aqueous fraction. These data reveal a predominance of non-polar alkaloids, more soluble
in absolute ethanol. Even at low doses, these compounds are biologically active
(antibacterial, analgesic, antiparasitic), and their high concentration in the ethanolic fraction

suggests particular interest for bio-guided studies. This is consistent with the results reported
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by Nacoulma (1996) and Harborne (1998),5% %3 who associate alkaloid richness with a wide

spectrum of pharmacological activities.

These results demonstrate that liquid-liquid fractionation with an increasing polarity gradient
allows for the distribution of bioactive compounds according to their chemical nature. The
ethanolic fraction, concentrating both flavonoids, tannins, and alkaloids at significant levels,
appears to be the most promising for pharmacological valorization®®, particularly in the
fields of anti-oxidation, which aligns with the results obtained from DPPH and ABTS tests
performed on this fraction as well as the other two. The antioxidant study conducted on the
fractions from Piliostigma reticulatum reveals that the ethanolic fraction exhibits the best
antioxidant activity, with a lower ICs,, followed by the hydro-ethanolic fraction, and then the
aqueous fraction. This hierarchy of antioxidant activity is perfectly correlated with the

flavonoid contents measured in the same fractions.

Fraction Flavonoids (mg ER/g) ICso (antioxidant activity)
Ethanolic 240.337 + 0.058 Lowest ICso — best activity
Hydro-ethanolic 91.987 + 0.050 Intermediate 1Cs,

Aqgueous 131.132 £ 0.048 Highest I1Cs, — weaker activity

Flavonoids are powerful free radical scavengers due to their hydroxyl groups and conjugated
aromatic rings. The high concentration of flavonoids in the ethanolic fraction logically
justifies its high antioxidant capacity,* as it offers more molecules capable of neutralizing
DPPH radicals. The presence of condensed tannins, also recognized for their reducing power,
in similar proportions in the ethanolic and hydro-ethanolic fractions reinforces the antioxidant
effect, although flavonoids remain the main contributors here. The aqueous fraction, while
containing a moderate flavonoid content, displays weaker antioxidant activity. This suggests
that the nature of the flavonoids extracted in water may be less favorable (e.g., more
glycosylated or less reactive flavonoids),”*! or that their availability is reduced. The positive
correlation between flavonoid contents and antioxidant activity confirms that these
metabolites play a central role in the antioxidant potential of Piliostigma reticulatum. These
results reinforce the idea that the ethanolic fraction is the most promising for therapeutic

valorization, particularly in applications related to oxidative stress, inflammation, and cellular

aging.
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The presence of reducing sugars in the ethanolic and hydro-ethanolic fractions, as well as that
of coumarins in the ethyl acetate and dichloromethane fractions, constitutes new parameters
in the phytochemical composition of Piliostigma reticulatum. In contrast, no proteins were
detected in the various fractions studied.

Antimicrobial activity was observed in the dichloromethane and aqueous fractions. Although
the ethanolic and hydro-ethanolic fractions are the richest in flavonoids, they showed no
antibacterial activity against Staphylococcus aureus. In contrast, the dichloromethane
fraction, containing lipophilic flavonoids and coumarins, as well as the aqueous fraction, rich
in bioactive water-soluble compounds, both inhibited this bacterium. These results suggest a
specificity of action related to the chemical nature of the flavonoids and the presence of
coumarins, known for their targeted antimicrobial properties.®® The antibacterial activity
observed in the dichloromethane fraction contrasts with the results of Faye et al. (2022) and

constitutes new data for research on this plant.

CONCLUSION

The phytochemical investigation of the leaves of Piliostigma reticulatum has yielded
significant results. In addition to alkaloids, flavonoids, and tannins, we sought the presence of
reducing sugars, coumarins, and proteins in the leaves of this plant. Phytochemical screening
showed the presence of alkaloids, flavonoids, tannins, and saponins in the ethanolic (F. Eth),
aqueous (F. Aqg), and hydro-ethanolic (F. He) fractions. However, reducing sugars were only
observed in the ethanolic and hydro-ethanolic fractions. Tests for coumarins and proteins
were negative in these three fractions. Furthermore, the presence of coumarins, flavonoids,
and alkaloids constitutes new and crucial data, given the differences with the results of other
researchers such as Ousmane Faye in 2022. The antibacterial activity observed for the
dichloromethane fraction against Staphylococcus aureus is also a new result that requires a

broader and more in-depth approach in the medical field.

The results obtained from tests conducted on extracts of Piliostigma reticulatum leaves
highlight significant antioxidant and antibacterial potential, particularly for the ethanolic and
hydro-ethanolic fractions. This activity could be correlated with the richness in secondary

metabolites such as flavonoids, tannins, and alkaloids identified in the extracts.
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