Phytochemical screening, evaluation and comparative study of the
antioxidantactivities of leaves and stem barkextractsfromAnogeissusleiocarpus: a
plant used in traditionalmedicine in northernivorycoast

Abstract

Anogeissusleiocarpusis a medicinal plant from lvory Coast. It wouldbetraditionallyused to
treatseveral pathologies. The aim of thisstudywas to confirm or refute the use of bothleaves
and stem bark in the prevention or treatment of diseaseslinked to oxidative stress.
Phytochemicalsorting in thesetwoorgans of Anogeissusleiocarpusshowed the presence of
flavonoids, coumarins, tannins, phenolicacids, sterols and terpenes. The radical DPPH
scavengingactivitywascarried out qualitatively and quantitatively by thin layer
chromatographic (TLC) and spectroscopicmethods, respectively. Quantitative analysis by
spectrophotometryshowedthat the antioxidant power of the stem
barkisslightlyhigherthanleaves. Theseorganscouldthereforebeused as good antioxidants in the
prevention and treatment of diseaseslinked to oxidative stress. However, works on
safenessshouldcontribute to the valorisation of thesematerials for giving in use as herbaldrug
accessible to all social classes.
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1. INTRODUCTION

For a long time, plants have occupied an important place in human life. All
ancientcivilizationsused plants, eitherwild or cultivated, for food, defense and medicine [1].
The use of traditionalmedicineis a verycommon practice in the countryside and even in the
cities. According to the World HealthOrganization (WHO), 80% of populations in developing
countries use medicinal plants to deal withseveraldiseases and providehealth care [2, 3]. This
situation isexplained by the toxicity of syntheticproducts, the resistance of certain pathogens,
the high cost of chemicaldrugs and the insufficiency of health centers, especially in rural areas
[4]. For intance, one of syntheticantioxidants (benzyl benzoate) have proven effective in
treatingproblemsrelated to oxidative stress amongthis type of compounds somes have
presentedsubsequentconsequences and undesirableside-effects [8]. Otherwise, diseaseslinked
to oxidativestesssuch as inflammatory conditions, cancers, diabetes, acceleratedageing and
cardiovasculardiseasesconstitute public healthproblems [5, 6, 7]. Facedwiththis situation,
bioactive molecules in herbalmedicine have received an increased attention [9 ; 10]. Itis in
thiscontextthatAnogeissusleiocarpus, a plant commonlyused in traditionalmedicine in the
north of Céte d'lIvoire has been choosen for a study. The aim of thisstudywas to confirm or
refute the use of bothleaves and stem bark of A. leiocarpus by theirantioydantactivity in
preventing and managingdiseaseslinked to oxidative stress. specifically, itwillbe to carry out
phytochemical screening and evaluate the antioxidantactivity of the two plant materials of A.
leiocarpus.

2. MATERIALS AND METHODS

2.1. Material

2.1.1. Plant material

Anogeissusleiocarpuswasselectedfrom an ethnobotanicalsurveycarried out
amongseveraltraditionaltherapistsfromnorth of Ivory Coast. The identificationwascarried out
by botanistsfromPeleforo GON COULIBALY University. bothleaves and stem



barkwereharvested in October 2022 at Peleforo GON COULIBALY university of Korhogo
(9° 27" 28" North, 5° 37" 46" West). Sampleswerewashedunder running water and dehydrated
at room temperature for 10 days, protectedfromsun light. The dry plant
materialwasthenpowdered in a mortar and sieved.

2.1.2. Laboratorymaterials and equipment

The laboratoryequipmentconsists of the usualglassware, an electronic balance (DENVER
INSTRUMENT SI-234), a water bath (Neo-Tech SA), a hot plate (Rommelsbcher), an oven
(Memmert) and a spectrophotometer (JENWAY 7315).

2.1.3. Reagents and chemicals

The analytical grade chemicalsusedwerepurchasedfromPolychemin (Céte d’Ivoire). For the
Thin Layer Chromatography (TLC) tests, silica gel chromatoplates 60 F254, on an aluminum
support, wereused. The developers and reagentsused are 2% FeCl;, 5% KOH, 1% AIClIs;,
sulfuricvanillin, Dragendorff'sreagent and DPPH.

2.2. Methods

2.2.1. Extractions

Extractive techniques by maceration and decoction of oursampleswereused to obtain the
organic and aqueousextracts, respectively.

2.2.1.1. Aqueousextracts

7 g of powderfromeachorgan are boiledin 70 mL of distilled water up to a temperature of
100°C for 30 min. The operationwasrepeated 3 times. After filtration, the
differentfiltrateswereplaced in an oven at 50°C for 3 days. The different dry aqueousextracts
of A. leiocarpusobtainedwereused to evaluate the antioxidantactivity by spectrophotometry.

2.2.1.2. Ethanol extracts

7 g of powderfromeachorgan (leaves and stem bark) of A. leiocarpusweremaceratedin 70 mL
of ethanol for 24 h. The operationwasrepeated 3 times for eachorgan. After filtration, the
differentfiltrateswereplaced in an oven at 50°C for 2 days.
Theseextractsweresubsequentlyused to evaluate the antioxidantactivity by spectrophotometry.

2.2.1.3. Hydro-ethanolicextracts

7 g of powderfromeachA. leiocarpusorganweremaceratedin 70 mL of the binaryethanol/water
mixture (80 mL/20 mL) for 24 h. After filtration, the macerateswereplaced in an oven at 50°C
for 2 hours to eliminate the ethanol. The operationwasrepeated 3 times for eachorgan. The
extractobtained for eachorganisstored for 24 h in the refrigerator at 4°C for the precipitation
of  lipophilic ~compounds.  Afterdecantation and filtration, a quantity of
theseextractswascompletelydried in an oven at 50°C for 2 days and thesecrude hydro-
ethanolicextractswereused to evaluate the antioxidantactivity by spectrophotometry. The
otherquantitywasused to prepare the selectiveextracts.

2.2.1.4. Selectiveextracts

15 mL of eachfiltratefrom the hydro-ethanolic mixture of leaves and stem bark of A.
leiocarpuswereexhausted by successive fractionationswith (3 x 10 mL) hexane (Cg¢Hi4),
dichloromethane (CH,Cl,) and ethylacetate (AcOEt). The differentselectiveorganic fractions
weresubsequentlyconcentrated in an oven at 50°C. Theseconcentrateswerefinallyused for
phytochemical screening and antioxidantactivity by TLC.



2.2.2. Phytochemical screening by TLC

The detection of secondarymetabolites (sterols-polyterpenes, alkaloids, coumarins,
flavonoids, tannins and phenolicacids) wascarried out using a thin layer chromatographic
(TLC) plate tests. The screening by TLC of the selectiveextractswascarried out following the
methodsdescribed by Mamyrbékova-Békro et al. [11]. Usingcapillaries, 2 puL of
eachselectiveextractweredeposited in the form of a point and spaced 0.5 cm from the
twoedges of the chromatographic plate. The chromatographic plates are thenplaced in the
TLC chambercontaining the migration solvents (mobile phase). Afterdevelopment, the
chromatogramswerevisualizedwith ~ visible and UV 365 nm developers. The
coloringsappearing in the form of spots are recorded and the frontal ratios (Rf) calculated.

2.2.3. Estimation of antioxidant power

2.2.3.1. Screening by TLC against DPPH of selectiveextracts

The evaluation of the antioxidant power by TLC used, is a methoddescribe by Takao et al.
[12]. 10 pL of solution of eachselectiveextractweredeposited on a chromatoplate (silica gel 60
F254, on aluminum support (Merck)), whichisthenplaced in a TLC chambersaturatedwith
migration solvent (mobile phase). Afterdevelopment, the chromatoplateweredried and
thenrevealedusing an ethanolic solution of DPPH (0.2 mg/mL). After 30 min of optimal time,
constituents of the extractpresentingpotential anti-radical activitywererevealed in the form of
pale yellow spots on a purple background. Thus, the frontal ratios (Rf) associatedwith the
yellow spots are calculated.

2.2.3.2. Evaluation of antioxidantactivities of aqueous, ethanolic, and hydro-
ethanolicextracts by spectrophotometrycomparedwith vitamine C (positive control)

The evaluation of the antioxidantpotential of the extractswascarried out following the Blois
method [13]. DPPH wassolubilized in absoluteethanol to obtain a solution with a
concentration of 0.3 mg/mL. Different concentration ranges (2 mg/mL, 1 mg/mL, 0.5 mg/mL,
0.25 mg/mL, 0.125 mg/mL and 0.0625 mg/mL) of eachextractwereprepared in
ethanolabsolute. 2.5 mL of plant extract and 1 mL of ethanolic DPPH solution
wereintroducedinto dry, sterile tubes. Aftershaking, the tubes wereincubated in the dark for
30min. The absorbance of the mixture wasthenmeasured at 517 nm against a blankconsisting
of 25 mL of pure absoluteethanol and 1 mL of DPPH solution. The
resultwascomparedwithascorbicacid (vitamin C) testedunder the same conditions. The DPPH

inhibition percentages are calculatedaccording to the formula :
1(%) = (Ap — A) / Ap x 100

| (%) : Percentage of inhibition
Ab: Absorbance of blank
As: Absorbance of the sample

The concentrations necessary to scavage 50% (I1Csp) of radical DPPH weredetermined on the
graphs representing the percentage of radical DPPH inhibition as a function of the
concentrations of the extracts or vitamin C.

2.2.4. Statisticalanalyzes

Statisticalanalysiswasperformedusing EXCEL 2021 software (version 16.0). It wasused to
draw the differentdiagrams and determine the 1Csy of eachextract.

3. RESULTS AND DISCUSSION
3.1. Results



3.1.1. Yields

Extraction techniques by maceration and decoction made it possible to obtainethanolic,
hydro-ethanolic and aqueousextracts. Thus, the different extraction yields of leaves and stem
bark of A. leiocarpuswerecalculated and recorded in Table 1. These values varybetween 36.76
+3.30% and 53.24 +1.87%.

Table 1. Yields of differentextractsfrom the leaves and stems of Anogeissusleiocarpus

ALS Aq ALS Et ALS H-Et
R1 44 41.71 51.4 50.43 40 45.6
R2 38.43 34.71 46.12 54.14 33.43 42.88
R3 41.43 33.86 44.45 55.14 37.71 39.9

Rav 41.29+1.90 36.76 +3.30 47.32+2.72 53.24+1.87 37.05+241  42.79 +1.93

R1: yield 1; R2: yield 2; R3: yield 3; Rav: averageyield; AL: Anogeissusleiocarpus; L: leaf;
S: stem bark; Ag: Aqueous; Et: ethanol; H-Et: hydro-ethanolic

3.1.2. Phytochemical screening by TLC

The identification of the differentsecondarymetaboliteswasdoneusing migration or mobile
phase solventswhich are :

- Hexane (CgHa4) / ethylacetate (AcOEt) (5: 0.375; V/V) for hexane extracts;

- Dichloromethane (CH.CI,) / ethylacetate (AcOEt) / hexane (C¢Hig) (2: 2: 1; VIVIV);
(CH.CIy) /AcOEY (CeHis) (3:4:2) (VIVIV) and (CH.Cl,) /AcOEt/ CH3;COOH (1:3.5:1)
(V/IVIV) for the dichloromethaneextracts;

- (CHJCIy) /AcOEt/ (CeH1s) (3:4:2) (VIVIV) and (CH,CIl,) /AcOEt/ CH3COOH (1:3.5:1)
(VIVIV) for the acetate-ethylextracts;

The major groups of chemical compound identified in ourselectiveextracts are presented in
Tables 2 to 6. Each table include information on the retention factor (Rf), visible and
ultraviolet (UV) coloring of identified compounds. Reagentssuch as sulfuricvanillin,
Draggendorff, KOH, AICl; and FeClswereused to identifysterol-terpenes, alkaloids,
coumarins, flavonoids, tannins and phenolicacids, respectively.

Table 2. Visible detection of sterols and terpenesfromhexanicextracts, with the mobile
phase C6H14/AcOEt (5: 0.375) (V/V).

Extracs R¢ (Color) : Possible compounds

0.83 (blue) : sterol; 0.73 (blue) : sterol ; 0.65 (purple) :terpene; 0.59 (blue) :

'(A|‘_|Le|)‘(a|::)5t sterol ; 0.5 (blue) : sterol ; 0.39 (blue) : sterol ; 0.2 (blue) : sterol ; 0.11 (blue) :
sterol ; 0.08 (blue) : sterol ; 0.04 (blue) : sterol ; 0.0 (pink) : terpene

ALS H-Et . . ; .

(Hexane) 0.43 (blue) : sterol ; 0.0 (pink) : terpene

Table 3. Visible detection of alkaloidsfromdichloromethaneextracts, with the mobile
phase CH,Cl,/ACOEt/CgH14 (2 : 2 : 1)(VIVIV)

Extracts Rt (Color) : Possible compounds

ALL H-Et

(CH,Cl,) No alkaloidsidentified




ALS H-Et
(CH,Cly)

No alkaloidsidentified

Table 4. Visible (a) and UV(b) detections of coumarinsfromdichloromethaneextracts,

with the mobile phase CH,Cl,/AcOEt/C¢H4 (2 : 2 : 1)(V/IVIV)

Extraits Rt (Color) : Possible compounds

ALL H-Et ay . - ay . :

(CH,Cl) 0.8 (yellow®) : coumarin ; 0.66 (yellow) : coumarin

ALS H-Et 0.93 (yellow?, green®) : coumarin ; 0.8 (yellow?, green®) : coumarin
(CH,CI,)

Table 5.Visible (a) and UV(b) detections of flavonoidsfromdichloromethane and ethyla-
cetateextracts, with the mobile phase CH,Cl,/AcOEt/ Cs Hi4 (3 :4 :2) (VIVIV)

Extracs R¢ (Color) : Possible compounds
0.90 (green®): flavonoid; 0.84 (green®, blue®): flavonoid; 0.79
ALL H-Et (greena)_:flavonoid; 0.75ab(greena, blu_eb): flavonoid ; a(B).?O (greena,_ blue®) :
(CHCl) flavonoid ; 0.58 _(yellow 7). flavonoid ; 0._53 (yellow™®) : flavon0|d_; 0.23
Chas (yellow?) : flavonoid ; 0.11 (yellow?) : flavonoid ; 0.06 (yellow?) : flavonoid ; 0.0
(yellow?) : flavonoid.
ALS H-Et  0.89 (green® blue®) : flavonoid ; 0.75 (yellow?. blue®) : flavonoid ; 0.63 (blue®) :
(CH,CI,) flavonoid; 0.4 (yellow?) : flavonoid.
0.9 (yellow?, blue®) : flavonoid ; 0.73 (yellow?, blue®) : flavonoid ; 0.64 (yellow?) :
ALL H-Et  flavonoid; 0.6 (yellow?®): flavonoid; 0.5 (yellow®®) : flavonoid; 0.23
(AcOEL) (yellow?®®) : flavonoid ; 0.16 (yellow?) : flavonoid ; 0.11 (yellow?) : flavonoid ;
0.06 (yellow?) : flavonoid ; 0.0 (_yellowa'b) -flavonoid.
'(A)‘A\I‘C%Et)a 0.9 (yellow?. blue®) : flavonoid ; 0.78 (blue®) : flavonoid.

Table 6. Visible detection of tannins and phenolicacidsfromdichloromethane and
ethylacetateextracts, with the mobile phaseCH2CI2/AcOEt/CH3COOH (1:3.5:1)

(VIVIV)
Extraits R¢ (Color) : Possible compounds
ALL H-Et 0.97 (green)_: phenolicacid ; 0.86_3 (gray) : tanin; 0.5_1 (gray) : tannin; O_.43
(CH,Cl) (gray) : tarmln ;_0.31 (gray) : tannin ; 0.19 (gray) : tannin ; 0.08 (gray) : tannin ;
0.0 (gray) : tannin
ALS H-Et  0.81 (gray): tannin ; 0.40 (gray): tannin ; 0.32 (gray): tannin ; 0.27 (gray): tannin
(CH,Cl,) ; 0.19 (gray): tannin ; 0.12 (gray): tannin ; 0.0 (gray): tannin
ALL H-Et 0.59 (green) : phepolicacid; 0.49 (greep): phenolicacid ; O.4_(gray): tannin ;
(ACOE) O.26_(g.ray): tann!n; (_).2 (gray) : tannin; 0.14 (gray) : tannin; 0.07 (gray) :
tannin ; 0.0 (gray) : tanin.
ALS H-Et 0.4 (gray): tannin ; 0.32 (gray): tannin ; 0.27 (gray): tannin ; 0.17 (gray): tannin ;

(AcOEYL)

0.0 (gray): tannin




All results of the qualitative analyse by TLC of the extracts of two plant materials of A.
leiocarpus are recorded in Table 7. It appearsthat the leaves and stem barkscontainsterols,
terpenes, coumarins, flavonoids, tannins and phenolicacids. On the other hand, no alkaloid
have found in bothleaves and stem bark.

Table 7. Summary table of phytochemical screening of secondarymetabolitesfromA.
leiocarpus

Sterols Terpenes Alkaloids Coumarins Flavonoids Phenolicacids Tannins

ALL + + - + + + +

ALS + + - + + + +

Presence (+) ; absence (-)

3.1.3. Antioxidantactivity
3.1.3.1. DPPH’scavengingactivity by TLC

Mobile phase used to identifyphytocompounds are alsoused for the antioxidantactivity by
TLC under the same conditions. Results of the antioxidantactivity of extracts respect to the
DPPH radical evaluated by TLC are presented in Tables 8, 9, 10 and 11. This activitymanifest
by the coloration of phytocompounds’s spots intoyellow. This resultsdisplayedthat hexane,
dichloromethane and ethylacetateextracts of A. leiocarpus have anti-free radical activity.

Table 8. Phytocompoundsfromhexanicextractwith DPPH scavagingactivity, with the
mobile phase C¢H14/AcOELt (5: 0.375) (V/IV).

Extraits R¢ (Color) : Possible compounds

ALL H-Et  0.95 (yellow) : UC ; 0.83 (yellow) : sterol ; 0.39 (yellow) : sterol ; 0.11 (yellow) :
(Hexan) sterol ;0.0 (yellow) : terpene

ALS H-Et  0.95 (yellow) : UC; 0.85 (yellow): UC; 0.43 (yellow) :sterol ; 0.38 (yellow) :
(Hexan) UC ; 00 (yellow) : terpene.

UC: unidentified compound

Table 9. Phytocompoundsfromdichloromethanextractwith DPPH scavagingactivity,
with mobile phase CH,Clo/ACOEt/CgHy4 (2 : 2 : 1) (VIVIV)

Extraits Rt (Color) : Possible compounds

0.99 (yellow): UC; 0.9 (yellow): UC; 0.86 (yellow): UC; 0.8 (yellow):
coumarin ; 0.74 (yellow) : UC; 0.66 (yellow) : coumarin ; 0.61 (yellow) : UC;

'(A(‘:L;CHI'I)E'[ 0.60(yellow) : UC ; 0.55 (yellow) : UC ; 0.50 (yellow) : UC ; 0.44 (yellow) : UC;
A 0.41 (yellow) : UC ; 0.33 (yellow) : UC ; 0.25 (yellow) : UC ; 0.21 (yellow) : UC ;
0.15 (yellow) : UC ; 0.10(yellow) : UC ; 00 (yellow) : UC.
0.99 (yellow) : UC ; 0.93 (yellow) : coumarin ; 0.84 (yellow) : UC ; 0.8 (yellow) :
ALS H-Et coumarin; 0.74 (yellow): UC; 0.69 (yellow): UC; 0.63 (yellow): UC; 0.50
(CH,C) (yellow) : UC; 0.55 (yellow) : UC; 0.48 (yellow) : UC ; 0.4 (yellow): UC; 0.35

(yellow) : UC; 0.3 (yellow) : UC; 0.24 (yellow) : UC; 0.15 (yellow) : UC; 0.4
(yellow) : UC; 00 (yellow) : UC.

UC: unidentified compound



Table 10. Phytocompoundsfromdichloromethan and ethylacetateextractswith DPPH
scavagingactivity, with the mobile phase CH,CIl,/AcOEt/ Cs Hi4 (3 :4 :2) (VIVIV)

Extraits

Rt (Color) : Possible compounds

ALL H-Et
(CH.Cly)

0.96 (yellow): UC; 0.9 (yellow) : flavonoid ; 0.84 (yellow) : flavonoid ; 0.79
(yellow) : flavonoid ; 0.70 (yellow) : flavonoid ; 0.63 (yellow): UC ; 0.58
(yellow) : flavonoid ; 0.53 (yellow) : flavonoid ; 0.43 (yellow): UC ; 0.34
(yellow) : UC; 0.26 (yellow): UC ; 0.23 (yellow) : flavonoid ; 0.11 (yellow) :
flavonoid ; 0.06 (yellow) : flavonoid ; 0.0 (yellow) : flavonoid

ALS H-Et
(CH.CL)

0.94 (yellow) : UC; 0.89 (yellow) : flavonoid ; 0.8 (yellow) : UC ; 0.75 (yellow) :
flavonoide ; 0.66 (yellow) : UC ; 0.63 (yellow) : flavonoid ; 0.54 (yellow) : UC;
0.45 (yellow) : UC ; 0.4 (yellow) : flavonoid ; 0.31 (yellow) : UC; 0.25 (yellow) :
UC; 0.19 (yellow) : UC; 0.14 (yellow) : UC ; 0.08 (yellow) : UC ; 0.0 (yellow) :
ucC

ALL H-Et
(ACOEY)

0.95 (yellow): UC ; 0.9 (yellow) : flavonoid ; 0.83 (yellow): UC ; 0.76
(yellow) : UC ; 0.73 (yellow) : flavonoid ; 0.64 (yellow) : flavonoid ; 0.6
(yellow) : flavonoid ; 0.5 (yellow) : flavonoid ; 0.46 (jaune) : UC; 0.4 (jaune) :
UC ; 0.34 (yellow) : UC; 0.28 (yellow): UC; 0.23 (yellow) : flavonoid ; 0.16
(yellow) : flavonoid ; 0.11 (yellow) : flavonoid ;0.06 (yellow) : flavonoid ; 0.0
(yellow) : flavonoid

ALS H-Et
(AcOEt)

0.9 (yellow) : flavonoid ; 0.83 (yellow : UC ; 0.78 (yellow) : flavonoid ; 0.68
(yellow) : UC ; 0.66 (yellow) : UC ; 0.55 (yellow) : UC ; 0.46 (yellow): UC;
0.38 (yellow) : UC ; 0.31 (yellow): UC; 0.24 (yellow): UC; 0.18 (yellow) :
UC ; 0.09 (yellow) : UC; 0.0 (yellow) : UC

UC: unidentified compound

Table 11. Phytocompoundsfromdichloromethan and ethylacetateextractswith DPPH
scavagingactivity, with the mobile phase CH,CIl,/AcOEt/ CH3;COOH (1: 3,5 :1) (VIVIV)

Extraits

Rt (Color) : Possible compounds

ALL H-Et
(CH.Cly)

0.97 (yellow) :phenolicacid ; 0.86 (yellow): tannin; 0.8 (yellow): UC ; 0.69
(yellow) : UC; 0.66 (yellow) : UC; 0.6 (yellow): UC; 0.51 (yellow) : tanin;
0.43 (yellow) : tanin ; 0.35 (yellow) : UC; 0.31 (yellow) : tannin ; 0.19 (yellow) :
tannin ; 0.1 (yellow) : UC ; 0.08 (yellow) : tannin; 0.0 (yellow) : tannin

ALS H-Et
(CH.Cly)

0.89 (yellow) : UC ; 0.85 (yellow) : UC ; 0.81 (yellow) : tanin; 0.70 (yellow) :
UC ; 0.62 (yellow): UC ; 0.56 (yellow): UC ; 0.52 (yellow): UC ; 0.49
(yellow) : UC ; 0.42 (yellow): UC; 0.40 (yellow): tannin; 0.32 (yellow) :
tannin ; 0.27 (yellow) : tannin ; 0.24 (yellow) : UC ; 0.19 (yellow) : tannin; 0.12
(yellow) : tannin; 0.09 (yellow) : UC; 0.0 (yellow) : tannin.

ALL H-Et
(AcOEt)

0.96 (yellow) : UC; 0.85 (yellow) : UC ; 0.78 (yellow) : UC ; 0.65 (yellow) : UC
; 0.68 (yellow) : UC ; 0.59 (yellow) : phenolicacid ; 0.49 (yellow) : phenolicacid
; 0.4 (yellow): tannin; 0.35 (yellow): UC ; 0.26 (yellow): tannin; 0.2
(yellow) : tannin ; 0.14 (yellow) : tannin ; 0.07 (yellow) : tannin; 0.0 (yellow) :
tannin

ALS H-Et
(AcOEt)

0.89 (yellow) UC ; 0.85 (yellow) : UC UC ; 0.76 (yellow) : UC ; 0.69 (yellow) :
UC ; 0.61 (yellow): UC ; 0.55 (yellow): UC ; 0.50 (yellow): UC ; 0.43
(yellow) : UC; 0.40 (yellow) : tannin ; 0.32 (yellow) : tannin; 0.27 (yellow) :
tannin ; 0.23 (yellow) : UC; 0.17 (yellow) : tannin; 0.10 (yellow): UC; 0.08
(yellow) : UC ; 0.0 (yellow) : tannin




UC: unidentified compound

3.1.3.2. DPPH’scavengingactivity by spectrophotometry
3.1.3.2.1. DPPH’scavenging percentages of vitamin C and aqueous, ethanolic hydro-
ethanoliccrudeextracts

Concentrations between C6=0.0625mg/mL and C1=2 mg/mLshown a free-radical DPPH
scanvengingactivity. The different percentages of DPPHe inhibition of aqueous, ethanolic and
hydro-ethanolicextracts and vitamin C are represented in Figures 1 and 2. These percentages
varybetween 04.601 + 0.116% and 79.340 £ 0.926% for samples and 63.316 + 0.405% to
84.201 + 0.116% for vitamin C. Anogeissusleiocarpusleaf and stembarkcouldbevaluable
sources of antioxydant bioactive compounds.
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Figure 1. DPPHscavenging percentages of vitamin C and aqueous, ethanolic hydro-
ethanoliccrudeextracts of A. leiocarpusleaves
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Figure 2. DPPH’scavenging percentages of vitamin C and aqueous, ethanolic hydro-
ethanoliccrudeextracts of A. leiocarpus stem bark



3.1.3.2.2. Determination of I1Cs, of vitamin C, ethanolic, hydro-ethanolic and aqueous-
crudeextracts

The different inhibition percentages calculated made it possible to determine the concentra-
tions necessary to reduce 50% of DPPH radicals. The ICsowasdeterminedgraphicallyusing the
EXCEL software remplacing y=50 in the equation of line y= ax+b. The average 1Csy values
obtained are recorded in Table 12.

Table 12. 1Csp values (mg/mL) fromextracts

Extracts Equation of line 1Cs0 (Mmg/mL)
Vit C Y=1091 X + 0.086 0,04575
ALL Aq Y=462.5 X +9.202 0,08822
ALL Et Y=186.81 X + 14.409 0,19052
ALL H-Et | Y=559.73 X — 4.167 0,09676
ALS Aq Y=431.94 X +7.987 0,09727
ALS Et Y=594.43 X -9.721 0,10047
ALS H-Et Y=590.32 X — 8.165 0,09853

3.2. Discussion

The extractions obtained by decoction and maceration have givenyieldsbetween 36.76
+3.30% and 53.24 £1.87%. The highestyield in the leavesisobservedwith hydro-
ethanolicmaceration. Concerning to the stem bark, we observe the highestyieldwith water
decoction. These values are relatively high compared to otherstudy on other plants cited in the
literature [14, 15]. Theseresultscouldjustify the current use of water, ethanol and binary
water/ethanol extraction methods in a large number of researchprojects.

Phytochemical screening by TLC allowed the identification of sterols, terpenes, coumarins,
flavonoids, tannins and phenolicacids in the twoorgans of A. leiocarpus. On the other hand,
alkaloidswere absent in The twomaterials. Theseresultscorroborate the work of certain
authors. Indeed, Ouédraogo B et al. [16] showedthat the stem barks of A. leiocarpus are
known to berich in phenolicacids, coumarins, tannins and flavonoids. Yemoa et al. [17]
confirmed the absence of alkaloids in thesetwoorgans. The presence of
thesesecondarymetabolitescouldjustify the use of A. leiocarpus in the traditionaltreatment of
pathologies such as urinaryschistosomiasis, amoebicdysentery, pain, trypanosomiasis,
helminthiasis [18, 19, 20], diarrhea (infantile), hemorrhoidal crises and fever [21, 22]. In
addition, theseorganscouldbeused to treatdiseaseslinked to oxidative stress such as
inflammatorydiseases, cancer, diabetes, acceleratedaging and cardiovasculardiseases. Indeed,
thesedifferentsecondarymetabolitesdetectedcontainantioxidantpropertiestnat  have already
been proven [23, 24, 25].

The evaluation of the antioxidantactivitywascarried out by TLC and spectrophotometry.
DPPHe- scavenging by TLC made it possible to identify the compounds responsible for the
antioxidantactivity in the twoorgansstudied. The correspondencebetween the active zones and
the phytocompoundsresponsible for thisactivitywasestablished by contrasting screening
profils of bothantioxidantactivity and phytochemical on TLC. Thus, in the hexanicextracts,
some of the yellow spots would correspond to the antioxidantactivity of sterols and terpenes



(Rf: 0.83; 0.11; 0.0 for the leaves / Rf: 0.43; 0.0 for the stems). Similarly, itwasdeducedthat
the antioxidant power presented by the dichloromethane and ethylacetateextracts of the
twomaterialswouldbe due to the presence of coumarins, flavonoids, phenolicacids and
tannins. However, severalother compound exhibitingantioxidantactivitycould not beidentified.

concerning to antioxidantactivity by spectrophotometry, the objective was to determine the
concentrations able to scavenge 50% (1Cso) of DPPH free radical [26]. The obtainedresults are
comparedwith the positive control (vitamine C) testedunder the same conditions. Thus, the
study shows concentration-dependentactivitywereobserved in all extracts. The percentages of
inhibition of extractssimplyrepresenttheircapacity to trap free radicalsunlike the 1Cs
concentration whichis an more precise constant in the interpretation of the results. The lower
the I1Cso, the greater the extract’santioxidantactivity. The 1Csy values of aqueous and
organicextractsvarybetween 0.08822 mg/mL and 0.19052 mg/mLwhilethat of vitamin C is
0.04575 mg/mL. By comparisonitisnotedthat ICsq (Vit C) < ICso (ALL AQ) < ICso (ALL H-Et)
< ICs (ALL Et), therefore the antioxidant power of the aqueousextract of leavesisgreaterthan
the hydro-ethanolicextract, which in turnis more significantthan the ethanolicextract.
Likewise, the ICs of the stem barkextractsvary in the sameorder of magnitude as that of the
leavesbecause ICsp (Vit C) < ICso (ALS AqQ) < ICs (ALS H-Et) < ICso (ALS Et). However, we
notice all extracts have a significant value of 1Csy close to 0.1 mg/mL, equal to half of
vitamine C except the ethanolicextract of the leaveswith an ICsq of approximately 0.2 mg/mL.

Therefore, it can beconcludedthat the antioxidantassay of the crudeaqueous, ethanolic and
hydro-ethanolicextracts of bothleaves and stem bark of A. leiocarpusrevealed a
significantcapacity to scavenge DPPH free radical.

4. CONCLUSION

The main objective of thisstudywas to confirm or refute the use of both the leaves and stem
bark of Anogeissusleiocarpus the in traditionalmedicine for disorderlinked to oxidativestess.
This studyconsisted of carrying out phytochemical screening and evaluating the
antioxidantactivity of extractsfrombothleaves and stem bark of A. leiocarpus. The
phytochemical screening by TLC highlighted the presence of flavonoids, coumarins, tannins,
phenolicacids, sterols and terpenes in the twovegetablematerials of A. leiocarpus. however,
Alkaloids, were no detectedfrom the twoorgansstudied. Radical DPPH scavenging qualitative
and quantitative analysiswereperformed on aqueous, ethanolic and hydro-ethanolicextracts by
TLC and spectrophotometer, respectively. It appears, the twovegetablematerials have a
significantantioxidant profile. In addition, quantitative analyse shown the antioxydant
capacity of stem barksisslightlygreaterthanleaves. otherwise, the antioxidantcapacities of the
twovegetablematerials are not negligiblecompared to vitamin C.
Observedantioxidantpropertieswouldbe  due to a synergistic  action of the
secondarymetabolitespresent in the differentextracts. Thus, Anogeissusleiocarpusleaf and
stem barkcouldbe sources of bioactive compounds, contributing to the valorisation of
thesematerials and theirfurther application in diseaseslinked to oydative stress. However,
works on safenessshould continue for giving in use A. leiocarpus as herbaldrug accessible to
all social classes.
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