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Abstract

Xylopia aethiopica (Xae) (the popular name is Guirani) is a medicinal plant that belongs to
Annonaceae family, it is used in African folk medicine to treat rheumatism, bronchitis, asthma,
stomach-aches along with a wide range of disorders. The aim of this study was to evaluate the
antioxidant activity of Xae fruit’s methanolic extract that was obtained by Soxhlet extraction
with a yield of 38.5 %. The total phenolic contents were determined using Folin-Ciocalteu
reagent (49.52 +2.68 ug GAE/mg ext). While, total flavonoid contents were determined using
aluminum trichloride reagent (1.93 + 0.06 mg QE/g ext). The antioxidant activity was evaluated
using DPPH radical scavenging, ferrous iron chelating and ferric reducing antioxidant abilities
as well as B-carotene bleaching assay. In DPPH radical scavenging test, the extract exhibited an
ICs0 of 0.14 £ 0.002 mg/ml, which is lower than that of BHT standard. Also, a low ability of
ferrous chelating (1.33 £ 0.03 mg/ml) was observed compared to EDTA that have an ICso of
0.006 mg/ml). Extract had a low ability to reduce ferric ion (ECso = 0.07 = 0.01 mg/ml)
compared to ascorbic acid (ECso = 0.05 £ 0.001 mg/ml). Xae extract showed a lower inhibitory
activity of -carotene oxidation with a value of 47.79 %, less effective than BHT (98.16 %).
Based on these results, Xylopia aethiopica is a poor source for polyphenols and flavonoids and
possesses, generally, low antioxidant activities.

Key words: Xylopia aethiopica, polyphenols, flavonoids, oxidative stress, antioxidant activity.



Résumeé

Xylopia aethiopica (Xae) (le nom vernaculaire est Guirani) est une plante médicinale qui
appartient a la famille des Annonaceae, elle est utilisée en médecine traditionnelle pour traiter
les rhumatismes, bronchite, asthme, des troubles gastriques ainsi qu'un large éventail de
troubles. Le but de cette étude est d'évaluer I'activité antioxydante de I'extrait méthanolique du
fruit de Xae obtenu par extraction Soxhlet avec un rendement de 38.5 %. Les teneurs en
polyphénols totaux ont été déterminées a 1'aide du réactif Folin-Ciocalteu (49.52 + 2.68 pg
GAE/mg ext). Alors que les teneurs en flavonoides ont été déterminées a 1'aide du réactif de
chlorure d'aluminium (1.93 £+ 0.06 mg QE/g ext). L'activité antioxydante a été¢ évaluée en
utilisant le test de piégeage des radicaux DPPH, la chélation du fer ferreux et le pouvoir
antioxydant réducteur ferrique ainsi que le test de blanchiment du B-caroténe. Dans le test de
piégeage des radicaux DPPH, l'extrait a présenté une ICso de 0.14 + 0.002 mg/ml, qui est
inférieure a celle du standard BHT. De plus, une faible capacité de chélation du ferreux (1.33 £
0.03 mg/ml) a été observée par rapport a I'EDTA. L'extrait avait une faible capacité a réduire
I'ion ferrique (ECso= 0.07 = 0.01 mg/ml) par rapport a 1'acide ascorbique (ECso= 0.05 = 0.001
mg/ml). L'extrait de Xae a montré une activité inhibitrice plus faible de I'oxydation du béta-
caroténe avec une valeur de 47.79 %, moins efficace que le BHT (98.16 %). D’aprés ces
résultats, Xylopia aethiopica est une pauvre source de polyphénols et de flavonoides et possede,

généralement, de faibles activités antioxydantes.

Mots clés: Xylopia aethiopica, polyphénols, flavonoides, stress oxydatif, activité antioxydante.



Abbreviations list

ABTS: 2,2’-azinobis(3-ethylbenzthiazoline)-6-sulfonic acid
AOS: Activated oxygen species

BHT: 2,6-di-tert-butyl-4-methyl phenol
BHT: Butylated hydroxytoluene
DPPH: 2,2'-diphenyl-1-picrylhydrazyl
EC50: Effective concentration

EDTA: Ethylenediamine tetra acetic acid
GAE: Gallic acid equivalent

GPx: Glutathione peroxidases

GSH: Reduced glutathione

GSSG: Glutathione disulfide

IC50: Inhibitory concentration
NDGA: Nordihydroguaretic acid

QE: Quercetin equivalent

RNS:  Reactive nitrogen species

ROS: Reactive oxygen species

SOD:  Superoxide dismutase

TFC: Total flavonoid content

TPC:  Total phenol content

Xae:  Xylopia aethiopica



List of Figures

Figure 1:Xylopia aethiopica different parts, dried fruits (A), leaves (B) and fruit (C). ......cccevevvernnnne 2
Figure 2: Geographical spread of Xviopia Aethiopica in AfTica...........cccooviiiiiiiiiiiiiic e 3
Figure 3: Summarized biological targets of free radicals attack.............ccooveiiiiiiiiiini e, 14

Figure 4: Different activated oxygen species and antioxidants responsible for their production

1EST a1l 15 o) | DO PP PPRRPPRPPPRPORI 15
Figure 5: Basic structure of flavon0ids ............ccooiiiiiiiiiiiie e 19
Figure 6: Gallic acid calibration CUIVE ..........coiitiiiiiiiieiiiee ettt esnnee s 23
Figure 7: Quercetin CalibTation CUIVE ...........ccoiuiiiiiiieiiiiiiiie sttt e e e sneeennnee s 24
Figure 8: DPPH radical scavenging capacity of Xylopia aethiopica extract and BHT .................... 29
Figure 9: ICso of Xylopia aethiopica methanolic extract and BHT. .........cc.ccooviiiiniiiniiiiicine 30
Figure 10:. B-carotene bleaching kinetics in the presence of Xylopia aethiopica extract and BHT .....33

Figure 11: Antioxidant activity of Xylopia aethiopica extract and BHT in B-carotene /linoleic acid
) A] 1S) 14 PP 33
Figure 12:. Metal chelating activity in the presence of Xylopia aethiopica methanolic extract and EDTA

......................................................................................................................................................... 31
Figure 13: IC50 values of ferrous ion chelating activity of Xylopia aethiopica and EDTA................. 32
Figure 14: Reducing ability of Xylopia aethiopica and ascorbic acid at various concentrations....... 34
Figure 15: The ECso values of reducing power of Xylopia aethiopica and ascorbic acid.................. 34
List of tables

Table 1: Composition of Xylopia aethiopica frUItS .........cccveevciiiicii e 4
Table 2: Mineral composition of Xylopia aethiopica fruitS...........ccceevveeiciie i 4
Table 3:Bioactive compounds of Xylopia aethiopica fruit ethanolic extract and their structure ............ 6
Table 4:Bioactive compounds of Xylopia aethiopica leaf ethanolic extract..........c.cccceeeeevievceeecneenne. 7

Table S: List of the common reactive oxygen species (ROS) and reactive nitrogen species (RNS) of

DIOTOZICAL INTETEST «ueteeeeiiiiiee ettt ettt ettt ettt e et e e st e e e s bt e e e s sttt e e s smbeeeesambeeeeeanneeeeaans 13
Table 6: Source of free radicals ENETAtION. .......ceevviiiiiiiiiiie e 14
Table 7: Enzymatic and non-enzymatic antioxidants and their characteristic. ........ccccoecveeeeiiieeeennnee. 15

Table 8: Extraction Yield, total phenolic and flavonoids content in Xylopia aethiopica extract. ......... 28



Table of content

INEFOTUCTION ... et 1
L. XVIOPIA QOIRIOPICA ...ttt 2
1.1 Botanical deSCTIPIION ..uvivvriiiiiesiiie sttt e n e e nnne e e 2
1.2 Geographical SPTEAM ........cuuiiivrieiiiii ittt sttt e e e e nnre e e nnn e nnes 3
1.3 Botanical ClassifiCatION ........uuiiiiiiiiiei ittt e e e 3
1.4 Chemical CONSLILUCTIES .. .uuvviieiiiiiiee s sttt e ettt e e s sttt e e ettt e e sttt e e s st e e e s sabb e e e e snbbeeessnbeeeeesnsreeeas 3
1.4.1 X A€ fTUIL COMPOSIEION. . .euvtieiriesitree et e sttt ettt e e e e ane e e snreeennneeans 4
1.4.2 X € 1af COMPOSTHIONS ...euvrieiiiiiitiie ettt ettt ettt e st e et et e e sib e e snneean 7
1.4.3 Xae essential 011 COMPOSTEION .. .ivvviiviiiiiiie ittt 7

1.5 TrAIEIONAL USES +.vvevvviies ittt e s ittt ettt e sttt e s ettt e e e ettt e e s ss bttt e e et b e e e e bbb e e e s snbbeeeeaanbeeeesanneeeeas 8
1.6 BI0lOZICAL ACHIVILIES ...uviretiiiitiieitie ettt ettt ettt sttt nb et e st e e e e s e e 8
1.6.1 ANTOXIAANT ACLIVILY 1..vvveiviieiiiiee ittt ettt ettt e et e st eesab e e e nnneean 9
1.6.2 ANtMICTODIAL ACHIVITY ..eeiuviiiiiiiiiitiie ittt e e nine e 9
1.6.3 ANti-inflammatory ACHIVITY .......eeiuiiiiiiiiiiie ittt 10
1.6.4 Antiproliferative Action on human cancer cells ..........ccooveriiiiniiiiiiiiie e, 11

N € ) 4 T b 13 Ay § (<L USRS 12
2.1 D INItION c.viiiiviic it s 12
2.2 Free radiCalS ....cuiiiiiiiiii i 12
2.2.1 DefINItION evviiiiiiiiii 12
2.2.2 Major types of free radiCalS........ccuvvviiiiiiiiiiiiiii 12
223 Sources of free radicals ........cccociiiiiiiiiii 14
2.2.4 Molecular targets of free radicals ..........cecoiiiiiiiiiiiiiii 14
2.2.5 Free radicals and diSEases .........c.civviiiiiiiiiiiiic i 15

3. ANUOXIAANT SYSTEIIL ..uviiiiiiiiieiiiiiiee sttt ettt e st e e e st e e e ek bb e e s aabbe e e e snb e e e e e anbreeeeannnes 15
3.1 D INIEION vttt s 15
3.2 ANHOXIAANTS SOUICES. . .eiivriiiriieitiiisiriie st sttt sttt s et re e re e snr e e e snneeans 15

4. PhenoliC COMPOUINAS .. ..ciiuuiiiiiiiiiiee ittt e et e e e e bt e e e e s enbn e e e e e nbreeeeannees 18
4.1 Phenolic @CIAS........uviiiiiiriiiii s 18
4.2 FlaVOnOIdS....cccviiiiiiiiiiiie i 18
Material and MELROAS ........................cccoiiiiiiiiiiiii e 20
| B\ 1 (5 o T | OO PP PP PP PP PP PPPPPRPO 21
1.1 Plant Material ..........ooouuiiiiiii e 21
1.2 Chemicals and iNStrUMENtAtION ..........ueveeiiiiiiieiiiiiee ettt e e 21

R\ U111 1o e OO U TP TP PP OPPPT PN 21
2.1 Preparation of the plant @Xtract ...........cuuvviiiiiiiiiiiii e 21

2.1.1 PrINCIPIE .. 21



2.1.2 (0 07T L1y T 21

2.13 YI€ld ©STIMATION ... veevieeiriee sttt eenn e e nnn e e nnees 22

2.2 Quantitative estimation of polyphenols and flavonoids content ..............ccccevvvverieeinveennnnn. 22
2.2.1 Estimation of total phenolic CONtENt ............ccveiiiiiiiiiiiiie e 22
2.2.2 Estimation of flavonoids CONtENL ............cuviiiiiiiiiieiiiie e 23

2.3 Evaluation of the antioXidant aCtIVILY .........ceovueeiiieeriiie e 24
2.3.1 DPPH radical SCAVENZING ASSAY.....ccccuveerveeiririeiiriesieeesiieesiree e sireesneeesneeesneeennnees 24
2.3.2 B-carotene/Linoleic acid bleaching assay..........cccocveiiieeiiiiieiiieeiiie e 25
233 Ferrous 10n chelating aSSaY .........ccvveivieiiiieiiiie it 25
234 REAUCING POWET ASSAY ...evviiitiieiiiiie itttk ettt e e e anbeeenens 26

2.4 StAtiSHCAL ANALYSIS. . eeitiiiiiieeittiee ittt ettt nneas 26
Results and diSCUSSION ........................coouiiiiiiiiiii e e 27
| 25 i o1 01 15 7 [ O O O O O T TP R PP PP OPROPPPPPPIY 28
2. Determination of phenolic COMPOUNAS ........ccoiuiiiiiuiiiiiiieiiii et 28
3. Evaluation of the antioXidant QCHIVILY .........coiuieriuiiiiiiiiiiee et 29
3.1 DPPH radical SCAVENZING ASSAY ....eeevveeiuriiiiirieiitiieritieesiieeasireesbeeesibeesbreesbeeesireesneeesaree e 29
3.2 PB-carotene/Linoleic acid bleaching assay ...........cceeivieiiuiiiiiiiiiiiie e 32
3.3 Ferrous 10n Chelating @SSaY .......cvvvviiiiieiiiiiiiiiii e e e 31
3.4  Ferric reducing antioXidant POWET.........uiiiieiiiiiiiiiiiiieesssiiiiiieeeee e s s ssiibrreeeeeeessssinrrreeeesesanns 34
CORCIUSION ...ttt e et e e e e st e e s s 36

References



uaidla

zkad & Y el Qlall 8 i) 138 aadiin | Annonaceae dlile ) aily g 5 b DK Xylopia aethiopica (Xae) b i
3aliaall Alaltil) asi ) Al 5 038 Corgd il yal) (go a5 A gana 1) ALY Banall AT 5 o 1l sl condlll gl g a jfa s I
&5 .%38.5 Jaras 031! 353 ye )85 Soxhlet duala ) Jlexinly 5a¥) 13 e Jgeanl) 8 (Xae bl J silise paldivd 30,850
(Sl aldiua) (o do/elllall e (A8 ol g2 5 86 2,68 + 49.52) Folin-Ciocalteu —a3lS aladinly JKI J gidll (5 ginall a3
oaliindl e ¢ /Quercitin HSe ga 0.06 £ 1.93) assia sl 3,08 S0 28l alasinly KU Gl 53 83 (5 gina s o ey ¢
) ) ALY ela Y1 55 aall CRE e 5l s DPPH sl 3] 38k aladiuls 30,880 ol ddbial) a3 (calal
o3 «Ja/gn 0.002 £ 0.14 =1TCs0 = L5 haliss paliivudl Hehl (DPPH ) s3> 3al3) Jlial Y 4illy B-carotene / <l sl (aes
Uasal) Al o Connal a5 Jao/ie 0.03 £ 1.33 = [Csp sy dndlaind Al Galiivuall juai LS BHT g dlasal) @l (4o Jif 4l
el e la ,¥) 50l 4 Jlie (A 5 Jo/ds 0.01 £ 0.07 = ECsp day dhlias (aldivad) jelal daela Y1 3580 il 4 EDTA e
Lmdiie Aydayds 4kl el il (maall -B-caroténe JLia) 8 Xae paliiue jebl o il (Jo/gn £0.001 0.05 =ECso) <l sSusl
e e IS 58 ) Saas Xylopia aethiopica siss 5l a3 A e (% 98) BHT -4 jlie ddled Jil Wil 8 5% 47 daily
Aaidie 30uS Baliae daudif 4l La gac g Chlay g3 D 5 J guadll

.EMS‘M alcae bl ‘ém‘tﬂ\ JL@AY\ sglﬂ.\gy;ﬂﬂsn :d).\.._\sﬂ Q\A:\Ar_ ;Xylopia aethiopica ;MI.\SI Calalsly
Abstract

Xylopia aethiopica (Xae) is a medicinal plant that belongs to Annonaceae family, it is used in African folk medicine
to treat rheumatism, bronchitis, asthma, stomach-aches along with a wide range of disorders. The aim of this study
was to evaluate the antioxidant activity of Xae fruit’s methanolic extract that was obtained by Soxhlet extraction
with a yield of 38.5 %. The total phenolic contents were determined using Folin-Ciocalteu reagent (49.52 + 2.68
g GAE/mg ext). While, total flavonoid contents were determined using aluminum trichloride reagent (1.93 + 0.06
mg QE/g ext). The antioxidant activity was evaluated using DPPH radical scavenging, ferrous iron chelating and
ferric reducing antioxidant abilities as well as B-carotene bleaching assay. In DPPH radical scavenging test, the
extract exhibited an ICso of 0.14 £ 0.002 mg/ml, which is lower than that of BHT standard. Also, a low ability of
ferrous chelating (1.33 + 0.03 mg/ml) was observed compared to EDTA that have an ICso of 0.006 mg/ml). Extract
had a low ability to reduce ferric ion (ECsp = 0.07 + 0.01 mg/ml) compared to ascorbic acid (ECso = 0.05 + 0.001
mg/ml). Xae extract showed a lower inhibitory activity of B-carotene oxidation with a value of 47.79 %, less
effective than BHT (98.16 %). Based on these results, Xylopia aethiopica is a poor source for polyphenols and
flavonoids and possesses, generally, low antioxidant activities.

Key words: Xylopia aethiopica, polyphenols, flavonoids, oxidative stress, antioxidant activity.

Résumé

Xylopia aethiopica (Xae) est une plante médicinale qui appartient a la famille des Annonaceae, elle est utilisée en
médecine traditionnelle pour traiter les rhumatismes, bronchite, asthme, maux de ventre ainsi qu'un large éventail
de troubles. Le but de cette étude est d'évaluer 'activité antioxydante de l'extrait méthanolique du fruit de Xae
obtenu par extraction Soxhlet avec un rendement de 38.5 %. Les teneurs en polyphénols totaux ont été¢ déterminées
a l'aide du réactif Folin-Ciocalteu (49.52 + 2.68 pg GAE/mg ext). Alors que les teneurs en flavonoides ont été
déterminées a 'aide du réactif de chlorure d'aluminium (1.93 £ 0.06 mg QE/g ext). L'activité antioxydante a été
évaluée en utilisant le test de piégeage des radicaux DPPH, la chélation du fer ferreux et le pouvoir antioxydant
réducteur ferrique ainsi que le test de blanchiment du B-caroténe. Dans le test de piégeage des radicaux DPPH,
l'extrait a présenté une ICso de 0.14 = 0.002 mg/ml, qui est inférieure a celle du standard BHT. De plus, une faible
capacité de chélation du ferreux (1,33 + 0.03 mg/ml) a été observée par rapport a 'EDTA. L'extrait avait une faible
capacité a réduire l'ion ferrique (ECso= 0.07 = 0.01 mg/ml) par rapport a I'acide ascorbique (ECso= 0.05 = 0.001
mg/ml). L'extrait de Xae a montré une activité inhibitrice plus faible de l'oxydation du béta-caroténe avec une
valeur de 47.79 %, moins efficace que le BHT (98.16 %). D’aprés ces résultats, Xylopia aethiopica est une pauvre
source de polyphénols et de flavonoides et possede, généralement, de faibles activités antioxydantes.

Mots clés: Xylopia aethiopica, polyphénols, flavonoides, stress oxydatif, activité antioxydante.
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