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A Absorbance

AINS Anti-inflammatoires non stéroidiens
ABTS 2,2-Azinobis 3-ethyl benzothiazoline-6-sulfonate
A.Ch Acétyle choline

AMPCc Adénosine monophosphate cyclique
BHT Butylated hydroxyltoluene

BT Black tea

C Carbon

CAT Catalase

COX Cyclooxygénase

CUPRAC | Cupric ion reducing antioxidant capacity
DAG Directed acyclic graph

DPPH 2,2’- Diphenyl-1-picrylhydrazyl
ELC Enterochromaffin-Like cells

ERO Espéces réactives de l'oxygene
FRAP Pouvoir antioxydant réducteur ferrique
GPX Glutathion peroxidase

GSH Glutathion réduit

GSSG Glutathion oxidé

ICso Concentration inhibitrice de 50 %
IP; Inositol trisphosphate

LOO’ Radical Peroxyle

LOX Lipooxygénase

MDA Malondialdehyde

OH’ Radical hydroxyle

ONOO Peroxynitrite

PAF Platelet activating factor

PG Prostaglandine

PH Potentiel hydrogéne

ROS Reactive oxygen species

SNP Silver nanoparticule

SNPs Spherical silver nanoparticles

SOD Superoxide dismutase.

TF Theaflavins

TNF a Tumor necrosis factor o

VitC Vitamin C
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BT and TF

-=> Inhibitory effect —> Stimulatory effect
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Op oLl Ga i Ml Baaa il e oSay @l ol pdall g i Adand s b jla S e
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:Matricaria g«iad) .2

Jadng il 8 LA Al Astéraceae S el Alilall ) Matricaria gwis) (ii
3 ke Lol dpeled a3l cld dala L) 5 A ga liie ] LIS £ Y1 (e de gane

(49) 450 & ) leana s A el 55
DLl & 1Y) (e ypaadl uiall 138 auay

» Matricaria aurea

» Matricaria discoidea

» Matricaria glabra

» Matricaria miritima L

» Matricaria nigellifolia

» Matricaria recutita

> Matricaria suffruticosa L

:Matricaria recutita g=sbad) <l |3
‘Ll 13 8y
oY) i ol Eal) A aly e

Camomille vraie, Camomille Sauvage A il o
Matricaria chamomilla (synonym: Matricaria recutita) :caladl sl o
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Al Caal e

Régne : Plantae.

Embranchement : Spermaphytes.
S/Embranchement : Angiospermes.
Classe : dicotylédone.

Sous classe : Dialypetales.

Ordre : Asterales.
Famille : Asteraceae.
Sous famille : Asteroides.

Genre : Matricaria. Matricaria recutita

Espéce : Matricaria recutita.
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Matricaria recutita
Lea Lo gt SV lad gai Jath aa g 431 Y ¢z silall (e Calial 5 &) 530 820 2 sm 5 (e a2

Roman chamomille (Anthemis nobilis ) (=tagl! igldl o

German Chamomile (Matricaria recutita] (~tal¥! gigldl o
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S AT dnlaal Sl Jlaall el dcaliiin u LS o(Al sed) clilud) el s 5 Jarion)
(55) Aball el a5 ol 48

sl bl (o 53BN (2l 3 g 7

a5 o5 8 mS Apaal s 3208 1 AlaasS LS jo 25a 5 ) (ol Ll 13gd lagy) Ll 3 say
Soua s S Sl Jaall cJie A5V ) cldee am Y g Y S g 0l ) dlee
Cun $s Al A S aa plaall 5 dleall a1 138 Lgaading 5 bl Jala (g saall g cliis i
sailadll (e uaall elay) (e LeiSay Lae Al ASLeall b Lo iy 1Ll Y LS yall oda ysin
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S e 28 Ald d Lay oy il liliieS i sl 38 ) B Ladand o Ll Ui e 120 (e ST 22

Jaine (Y ana Ll @l ddlia) GUS je 525 (52 555820 365 S

e Lo sh g Anal) 40 il IS all (30 LS 5 11 e i pll) Galiions g sing @
La herniarine - L'ombelliférone (Coumarine), L'acide Chlorogénique - L'acide caféique
(Phénylpropanoides), L'apigénine - L'apigénine 7-O-Glucoside - La lutéoline - La lutéoline -7-O

Glucoside (Flavones), La quercétine - La rutine (Flavonols), Naringénine (Flavanone)

Swal = %0,1 s~ (Herniarine, Umbelliférone, Esculétine) Les coumarings Jici e
Ll <l

Sl Jde Jia Al s Apigénine- Lutéoline - Quercéting 1s8 Amt Hl 253 8308 LS 0 @
(56) 253 32l LS ye () (50 %9,9 51,9 - 16,8

(15) S5 (3) Jsaadl (b At i S 2153 5

(57) Matricaria recutita 3 & ¥ dad 3l 4l U Kall 13 Jgaa
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Famille de constituants Détail des constituants

Huile essentielle Sesquiterpénes

0,25 a 1,9 % (fleurs séchés) | (-)-alpha-bisabolol (jusqu’a 50 %)

0,32 1,5 % (capitules frais) | chamazuléne (jusqu’a 15 %) et leurs produits
d’oxydation : Bisabololoxydes A, Bet C, Le
bisabolonoxyde A,

b-trans-farnéséne, a-trans-farnésene,
Proazulenes

Spiroéthers :

trans-éne-yne-dicycloéther et cis-éne-yne-dicycloéther

Lactones sesquiterpéniques | Matricine (0,03 a 0,2 %), Matricarine,
désacétylmatricarine

Flavonoides Apigénine, Apige nine-7-O-glucoside et ses
monoaceétylglucoside, Diacétylglucoside
7-O-hétéroside d’apigénine, Quercétol, Chrysériol,

Lutéoline, Patuleétine, Rutine, Hypéroside

Coumarines(% 0,1) Ombelliférone, Herniarine, Esculétol, Scopolétol,

Isoscopolétol, Coumarine

Composés phénoliques Acides caféique, Anisique, vanillique, syringique
Mucilages (3 a 10 %)
Autres constituants Fructane neutre de type inuline, Rhamnogalacturonane, 4-

O-méthyl-glucuronoxylane
Stigmastérol et stigmaste’rol-3-glucoside.
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H

I8. Apigenin-T-0-ghucoside (R=11)
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2_ 2 Methylbulyl angelate
CHLH
5. Farnesol &. {-}-a-hisabolod
4L
H
|HE—D—V\}-.€[-: OOH;
CH, H
[
&. Bisabolol oxide [ 0
9. Matricin
Reos
11 Guasixelene 12. Umibedliferoms (R=11)
13. Hemiarin {(R=Clk)
L R
J:i : .
1
16. Apigenin (R=11)
I5. Chlorogenic acid I'7. Luseolin (R=011)
R
1
. TH
! ‘ 0
1
H 0
0. uercetin 21. 7-Enyne dicycloether

19, Lutealin-T-0-ghsooside (R=011)
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: Les composées Phénoliques  4xl gl il pall 1 1.1 .7
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(59) lisin) ellia s Shikimique (aes llue: Laa Sl e @l

Polyphenols

L J 1
Phenolic acids Flavonoids Non-flavonoids
o j r | R
Hydroxybenzoic acid  Hydroxycinnamic acid Stilbenes Lignans Others
o B gt Eg. Diaryinepianolds
2% H;CO aH o OH
il OH yo OH i
HO HO COOH HO \Ql
‘Q H GD:E:T‘H OCH, HO OH
o ' H OH OH = OCH OcH,8
Gallie acid Ferulic acid Resveratral Secoisolariciresinol Curcumin
r I | | ) g
Flavonol Flavone Flavanol Flavanone Isoflavone Anthocyanidin
OH OH
oM OH OH OH Glu OH
O, A\ 0 Wﬂ oo oy rono QT wlo o o
OH O OH O OH OH O o OH OH
Guercetin Apigenin Catechin Naringenin Puerarin Cyanidin
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CH GH OH
e Cl CH;
S,
Cl
Phenol 2. 4-Dichlorophena { 2-methyiphencl ) o-crezol

OH
OH OH
@\ cl |
CH;, cl |
CH; Ci

(Z=methylphenol) m-cresol  (d=methviphenol) p-cresol  2,3,4,3,6- Penfachloropheno]

OH
H OH
foll H4 G0 QOCH,
Cl
2 6-Dichlorophenol d4-chlorophenol 2. 0-dimethoxyphenol

oH OH O,{::H
S al
NHy

-Mitrophenol (p-Mitrophenol )

Catechel (2<hvdroxyphenol)  4=-Aminophencl (p-aminophenal)
(61) < gl g oo Aliaf 117 Jei
rad gldl) (alaa¥) 4

Lol LS jall 038 a5 ¢ 53l Calasae 48 ol 8 4l Bas ) 40 3dl) (alaa¥) ygiad
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30

——
| —



ol g sl A Jaaidll/ (5 pail) ¢ jad)

:Hydroxybenzoic paes cliida (1
LS 65 pall Aladl A Lagae 2al 635 el 5 5ull ans (e 8 dle 3155 ) 5 CA-CB dnle 43 (g2
(= Protocatechuic s Vanillic (s JS i Cus ¢(Clllall Gaen) <l yiad o cily S dasi 55 o oKay
e 5 el aalae aa 5 s Jitnal) aalae Adlca) JOA (g Let Lo alias i) 5 1 LE) Galeal) S
gLl rJie Bataall bl a5 (8 s S g Haed) e A5 LS 64y jlanl) dlall (5 glse o
.(62) Gallotannins 4gedll
: Hydroxycinnamic gaeas liidia (o
DS S €0 g9 S A0 Al Adai yo Ay slae s e 3 e (85 CB-C3 ale 4y i3 ()0
0S5 Caffeic (e 5 Sinapic P_coumaric (e ba sead Jalliy au sl JS0 (el 1a i
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Simple Phenolic Acids

Benzoic acid Cinnamic acid
COOH
COOH
| z
(] [
Benzoic derivatives Cinnamic derivatives

\
coo |

|
{ 1 l SO0 CO0w COOM
S00m oo cooH c00M — — = —
-_:J'l“-a __,.J"x J{\ J-\ oM (:\(_/ F( Cg_/ - /_'ﬁ
ﬂ/LI.l . %JLJH erJ ¢ e e o~ ;{::(m

Gallic acid Protocatechuic acid p-Eyh:,\'-l:lui: acid  Salicylic acid p-Commaric acid Caffeic acid Ferulie acid Simapic acid
(62) 4l giadl) (alaal) aludi 118 JSi

‘Coumarines <l jla oSl
S souell LS e Leanl o (0panS 5l 550 Loy dnlan Adla 5 Ak 3 3198 e ke (o
) (883 ga gall (i el il G le oS (S shaall LS ya g (5 atialina sl Jalil g 0 e S
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Flavan-3-ols

(Catechin, Gallocatechin,
Catechin-3-gallate, Epicatechin
and Epigallocatechin

\ anols

Flavan-4-ols
( Anthocyanidins\ [ ]

(Cyanidin, [ Flavan-3,4-diols ]
Delphinidin,
Malvidin. Fla\ onoids
Petunidin,
Peonidin and
\_Pelargonidin)  / Flavones ]
(Aplgemn Chrysin and Luteolin)

[mvanom ]

Flavonols
" | (Kaempherol, Myricetin,
Quercetin)

(Eriodictyol. Hesperitin and Naringenin)

—— [ Flavanonols (Taxifolin) |

(68) 2153 98MAY il ja (1 AlLiAL e gara 120 JS

raldll Ae Wy e
a5l 5 el g sl GBI sY) ams a5 aS) 5l 5 e 33 0l sl e A5 e il 53 5300
z 3o ) sV (e padll s dpndill (58 iV e bl Alan 5 o sl Cuidi s cilailal
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(70) gl
Ol dic B g e
6 sie Uil g 3aulY) e AUKY Lmidial) duiaall gl e o s @ 6l L
Jsall dlag g 2uSUl alias J gria Led il gl gl (pe duleall aca dudlia) dilea iy e J 5 siend KU
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Résumé

L’objectif de ce travail est d'étudier 1'effet protecteur de divers extraits des fleurs de
Matricaria recutita (la camomille) contre I’ulcére gastrique ainsi que l'activité antioxydante. La
camomille est largement utilisée en Algérie pour le traitement de diverses pathologies et en

particulier celles du systeme digestif.

Le screening phytochimique a montré que les extraits méthanolique et aqueux (l'extrait
décocté) de M. recutita sont riches en substances actives, a savoir : les phénols et les flavonoides,
de sorte que I'extrait méthanolique est plus riche en composés phénoliques par rapport a 1’extrait

décocté.

Le pouvoir antioxydant a été réalisé en utilisant les tests: DPPH, ABTS, FRAP,
Phénantroline, CUPRAC et Silver nanoparticule. Les extraits ont montré une activité
antioxydante dose-dépendante dont I’extrait méthanolique présente un pouvoir antioxydant tres
important par rapport a ’extrait décocté. Cette activité est attribuée a la qualité des phénols et
flavonoides contenus dans ces extraits. La Vit C et Trolox, ont été utilisés comme standards dans

tous les tests.

In vivo, nous avons montré que les extraits aqueux et méthanolique des fleurs de la
camomille (400 mg/kg) possédent un effet gastro-protecteur vis a vis 1’ulcére gastrique induit par
I'indométacine (25 mg/kg) et le stress oxydant qui lui est associé, qui serait dd a sa capacité a
prévenir la formation de Iésions gastriques en inhibant la peroxydation lipidique.

Nous pouvons conclure que les extraits méthanolique et aqueux de la camomille sont
riches en substances actives (phénols et flavonoides) et possédent des activités gastro-protecteurs
et antioxydantes tres intéressantes. Cependant, le méthanol était meilleur pour extraire les

substances actives de cette plante.

Mots clés : Matricaria recutita, Extrait methanolique, Extrait aqueux, Composés actifs,

L'indométacine, Ulcére gastrique, Activité antioxydante.
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Abstract

The objective of this work is to study the protective effect of various extracts from
flowers of Matricaria recutita (chamomile) against gastric ulcer as well as the antioxidant
activity. Chamomile is widely used in Algeria for the treatment of various pathologies and in

particular those of the digestive system.

The phytochemical screening showed that the methanolic and aqueous extracts (the
decocted extract) of M. recutita are rich in active substances, namely: phenols and flavonoids, so

that the methanolic extract is richer in phenolic compounds by compared to the decocted extract.

The antioxidant activity of the extracts was also determined using six different assays:
DPPH, ABTS, FRAP, Phénantroline, CUPRAC and Silver nanoparticle. The extracts showed
dose-dependent antioxidant activity. This activity is attributed to the quality of the phenols and
flavonoids contained in these extracts. The methanolic extract exhibited higher antioxidant
activities in comparison with the decocted extract, probably due to the presence of higher
quantities of polyphenols including flavonoids in the methanolic extract. The results are

compared with the reference antioxidants such as Trolox and vitamin C.

In vivo, we have shown that the aqueous and methanolic extracts of chamomile flowers
(400 mg / kg) have a gastro-protective effect against gastric ulcer and oxidative stress induced by
indomethacin (25 mg / kg). The protective effect was associated with decreased lipid
peroxidation and ulcer area formation. These findings were supported by the microscopic

observations.

We can conclude that the methanolic and aqueous extracts of chamomile are rich in
active substances (phenols and flavonoids) and have very interesting gastro-protective and
antioxidant activities. However, methanol is recommended as the optimal solvent to obtain high
content of phytochemical constituents as well as high antioxidants and in vivo gastro-protective

constituents from from flowers of Matricaria recutita

Keywords: Matricaria recutita, Methanolic extract, Aqueous extract, Active compounds,

Indomethacin, Gastric ulcer, Antioxidant activity.

75

——
| —






aal all Aaild

el yall

(1) Batista LM, Lima G R D M, De Almeida A B A, Magri L D P, Calvo T R., Ferreira A L,
Brito A R M S. (2015). Ulcer healing and mechanism (s) of action involved in the
gastroprotective activity of fractions obtained from Syngonanthus 36 arthrotrichus and
Syngonanthus bisulcatus. BMC complementary and alternative medicine ; 15(1), 391.

(2) Yang Y, Yin B, Lv L, Wang Z, He J, Chen Z, & Zhao Y. (2017). Gastroprotective effect of
aucubin against ethanol-induced gastric mucosal injury in mice. Life sciences ; 189,44-51

(3) Ozgen U, Mavi A, Terzi Z, Yildirim A, Coskun M, Houghton P J. (2006). Antioxidant
properties of some medicinal Lamiaceae (Labiatae) species. Pharm Biol ; 44, 107-11

(4) Pandey K B & Rizvi S 1 (2009). Plant polyphenols as dietary antioxidants in human health
and disease. Oxid Med Cell Longev; 2(5), 270-278.

(5) Favier A. (2003). Le stress oxydant: Intérét conceptuel et experimental dans la
comprehension des mécanismes des maladies et potentiel thérapeutique. L’actualité chimique ;
108-115.

(6) Carmona-Sanchez R & Tostado-Fernandez FA. (2005) .Prevalence of use of complementary
and alternative medicine in patients with irritable bowel syndrome, functional dyspepsia and
gastroesophageal reflux disease. Rev Gastroenterol Mex ;70(4), 393-398.

(7) Drake R L, Vogl AW, Mitchel A W M, (2010). Gray’s Anatomie pour les étudiants. 2¢eme
édition. Paris . Elsevier Masson ; 298.

(8) Marieb EN. (2010). Anatomie et physiologie humaines, Erpi, 1293 pages.

(10) Al-Howiriny T, Al-Sohaibani M, Al-SaidM, Al-Yahya M, El-Tahir KandRafatullah S.
(2005). Effect of Commiphora opobalsamum (Balessan) on experimental gastric ulcers and
secretion in rats. J Ethnopharmacolo ; 9, 287-294.

(11) Niv Y & Fraser GM. (2002). The alkaline tide phenomenon. J Clin Gastroenterol ;35(1),5-8.

(12) Konturek PC, Konturek SJ & Ladyslaw O. (2004). Neuroend-ocrinology of gastric H+ and
duodenal HCO3 _ secretion the role of brain—gut axis. EurJ Pharmacol ;499, 15— 27.

(13) Srikanta SM, Belagihally M, Rajashekhar S, Jayaram VB, Dharmesh S & Thirumakudalul
SK. (2011). Gastroprotective properties of karanjin from karanja (Pongamia pinnata) seeds. role
as antioxidant and H+-K+-ATPase Inhibitor. ECAM ; 1-10.

(14) John G., Forte., Lixin Z, (2010). Apical Recycling of the Gastric Parietal cell H,K-ATPase.
Physiol ;72, 273-296.

(15) Elaine N & Marieb E. (2008). Biologie humaine: principes d’anatomie et de physiologie.
Editions du renouveau pédagogique ; 513-518

(16) Gooz M, Hammond CE, Larsen K, Mukhin YV & Smolka AJ. (2000). Inhibition of human
gastric H1-K1-ATPase a-subunit gene expression by Helicobacter pylro. Am J Physiol
Gastrointest Liver Physiol ;278, 981-991.

76

—
| —


https://www.ncbi.nlm.nih.gov/pubmed/?term=Pandey%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=20716914
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rizvi%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=20716914
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2835915/

aal all Aaild

(17) Smid D, Bjorklund CK, Svensson KM, Heigis S, Revesz A. (2007). The endocannabinoids
anandamide and 2-arachidonoylglycerol inhibit cholinergic contractility in the human colon. Eur
J Pharmacol ;575, 168-176.

(18) Abdu F, Hicks GA, Allen GHJ & Grundy D. (2002).Somatostatin sst2 receptors inhibit
peristalsis in the rat and mouse jejunum.Am J Physiol Gastrointest Liver Physiol ;282, 624- 633.

(19)Tulkens PM. & Bambeke F. (2013). Systeme gastro-intestinal. Pharmacologie special .
Digestif haut ; 1-69.

(20) Marieb E.N & Hoehn K. (2010). Anatomie et physiologie humaines. 8¢éme édition. Québec.
Pearson ; 985.

(21) Xing CS, Miao C and Bonanno AJ. (2004). HCO3 - regulated expression & activity of
soluble adenylyl cyclase in corneal endothelial and Calu-3 cells. BMC Physiology. 4-8

(22) Fernandes HB, Silva FV, Passos B, Bezerra RD, Chaves MH, Oliveira FA & Meneses RC.
(2010). Gastroprotective effect of the ethanolic extract of Parkia platycephala Benth leaves
against acute gastric lesion models in rodents. Biol Res ;43,451-457

(23) Zeitoun JP, Chryrssostalis A, Lefever J.(2014). Hépatologie Gastro-entérologie Chirurgie
Digestive. Edition Vernazobres-Grego.

(24)Lamarque D. (2001). Les lesions aigues gastroduodenales de stress. La lettre de 1’hépato-
gastroentérologue ; 4(1), 36-38.

(25) Havsteen, B. (2002). The biochemistry & medical significance of the flavonoids.
Pharmacology. Therapeutics ; 96 ,167- 202.

(26) Gisbert JP & Calvet X. (2011). Review article: the effectiveness of standard triple therapy
for Helicobacter pylori has not changed over the last decade, but it is not good enough.
Alimentary Pharmacology and Therapeutics ; 34 , 1255-1268

(27) Araujo DA, Takayama, C, de-Faria, F M, Socca EA, Dunder RJ, Manzo LP & Souza- Brito
AR. (2011). Gastroprotective effects of essential oil from Protium heptaphyllum on experimental
gastric ulcer models in rats. Revista Brasileira de Farmacognosia ; 21(4), 721-729.

(28) Suzuki H, NishizawaT, Tsugawa H, Mogami S, Hibi T. (2012).Roles of oxidative stress in
stomach disorders. J Clin Biochem Nutr ; 50(1), 35-3.

(29) DeRuiter J.(2002). Non-steroidal antiinflammatory drugs (NSAIDS) Principles of Drug
Action ; 2,1-25.

(30) Vasconcelos PCP, Andreob MA, Vilegasb W, Hiruma-Limaa CA, Pellizzona CH. (2010).
Effect of Mouriri pusa tannins & flavonoids on prevention and treatment against experimental
gastric ulcer. J Ethnopharmacol ;131, 146-153

(31) Werther LMD. (2000).The gastric mucosal barrier. Mt SINAI JMed ; 67, 1-13.

(32) Vasconcelos PCP, Andreob MA, Vilegasb W, Hiruma-Limaa CA, Pellizzona CH. (2010).
Effect of Mouriri pusa tannins & flavonoids on prevention and treatment against experimental
gastric ulcer. J Ethnopharmacol ;131, 146-153

77

—
| —



aal all Aaild

(33) Sunao K & Shingo T. (2000). Role of mucosal blood flow: A conceptional review in gastric
mucosal injury and protection J. Gastroenterol Hepatol ;15, 1-6.

(34) Serafim C, Araruna ME, Junior EA, Diniz M, Hiruma-Lima C, Batista L.(2020). A Review
of the Role of Flavonoids in Peptic Ulcer Molecules. Nov 20;25(22):5431.

(35) Yang R, Xixi Z, Wangin Wu, Junling S.(2021). Potential of probiotics for use as functional
foods in patients with non-infectious gastric ulcer .Trends in Food Science and Technology ;
111, 463-474

(36) Kuwano Y, Kawahara T, Yamamoto H, Teshima-Kondo S, Tominaga K, Masuda K & al.
(2006). Interferon-gamma activates transcription of NADPH oxidase 1 gene and upregulates
production of superoxide anion by human large intestinal epithelial cells. Am J Physiol Cell
Physiol290 ; 433-443.

(37) Chivua M, Guarne R C, Peralta C I, Lovet T, Gomez G, Soriano G, Balenzo J. (2003).
Intestinal mucosa damage and bacterial translocation in cirrhotic rats. Eur J Gastroenterol
Hepatol ; 15 (2), 145-50

(38) Czesnikiewicz-Guzik M, Konturek S J, Loster B, Wisniewska G, Majewski S.
(2007).Melatonin an dits role in oxidative stress related diseases of oral cavity : Review. J
Physiol Pharmacol

(39) Tomisato W, Tanaka CK, Katsu T & al. (2004).Membrane permeabilization by non-
steroidal anti-inflammatory  drugs. Biochemical and Biophysical Research
Communications ;323(2),1032-1039

(40) Fialkow L, Wang Y, Downey GP (2007) Reactive oxygen and nitrogen species as signaling
molecules regulating neutrophil function. Free Radic Biol Med ; 42: 153-164

(41) Lamarque D.(2001).Physiopathologie, risque et prévention des lésions ulcérées.
gastroduodénales en cas de prise d'anti-inflammatoires non stéroidiens Hépato- Gastro ; 2,103

(42) Aziz K, Bonnet D, Foppa B. (2012). Hépato-gastro-entérologie. Paris . édition Masson.
2éme edition ; 322-323.

(43) Dabburu K, Kondaveeti S B. & Babu S K. (2012). Evaluation of gastro-protective effects of
the hydro-alcoholic of Juglans regia. L leaves in experimental animals. Journal of applied
pharmaceutical Science ; 2(11), 79-83.

(44) Al-hashem F H. (2010). Gastroprotective effects of aqueous extract of chamomilla recutita
against ethanol-induced gastric ulcers. Saudi Med J ; 31(11), 1211-1216.

(45) Adhikary B, Yadav S K, Roy K, Bandyopadhyay S K, Chattopadhyay S. (2011). Black Tea
and Theaflavins assist healing of indomethacin-induced gastric ulceration in mice by
antioxidative action. Evidence-Based Complementary and Alternative Medicine; 1-11(46)
Chaudhuri S, Banerjee A, Basu K, Sengupta B, Sengupta PK. (2007). Interaction of flavonoids
with red blood cell membrane lipids and proteins, antioxidant and antinemolytic effects. Int J
Biol. Macromol ; 41, 42-48.

78

—
| —



aal all Aaild

Hertia <Claldioad ol KU angall 4 330 ddadial 30S 3aliaal) coUalial) (2012) ) g dalls cn (47)
el | Cadan Bl Qe Gila i daals sl sl 3 pald) saled Jiil desia 5 S3a | cheirifolia

LS, Agalall Il ddal) UL 5 GLie Y aaxae (2002) LG5 (e (48)
oAl a5l 5 il A pall lall dlall Ledlaladinsl g 4y ylaell g dplall <UL L (2001) .0 & 02=(49)

S ¢ el Lellaxil b 1 Lphn Audlell dybll UL (2006) 550 ssmie ol 2l (50)
A @)MSMYL} A_QJLQAJ\ Em

(51) Bussmann R W, Batsatsashvili K, Kikvidze Z, Paniagua Z N Y, Khutsishvili M, Maisaia I,
Sikharulidze S, Tchelidze D. (2019). Matricaria chamomilla L. Asteraceae Ethnobotany of
Mountain Regions of Far Eastern Europe ; 1-5. https://doi.org/10.1007/978-3-319-77088-8_87-
2.

(52) Avallone R, Zanoli P, Puia, G, Kleinschnitz M, Schreier P, Baraldi M. (2000). Biochem.
Pharmacol ; 59, 1387.

(53) Narel Y, Paniagua Z, Bussmann R W. (2020). Matricaria chamomilla L. Matricaria
discoidea DC.Asteraceae. Ethnobotany of the Andes, Ethnobotany of Mountain Regions.
https://doi.org/10.1007/978-3-319-77093-2_183-1.

(54) Janmejai K, Srivastava, Shankar E, Gupta S.(2010). Chamomile: A herbal medicine of the
past with a bright future (Review). Molecular Medicine REPORTS ; 3, 895-901.

(55) Degner S C, Papoutsis A J & Romagnolo D F. (2009). Health Benefits of Traditional
Culinary & Medicinal Mediterranean Plants. Complementary and Alternative Therapies and the
Aging Population ; 541-562.

(56) Kato A, Minoshima Y, Yamamoto J, Adachi I, Watson A A, & Nash R J. (2008). Protective
Effects of Dietary Chamomile Tea on Diabetic Complications. Journal of Agricultural and Food
Chemistry ; 56(17), 8206-8211.

(57) Goetz P, Ghedira K. (2012). Matricaria recutita L. Rauschert (Asteraceae): Camomille
allemande, matricaire. Phytothérapie Anti-Infectieuse ; 293-303.

(58) Magsood S, Benjakul S, Shahidi F. (2013). Emerging Role of Phenolic Compounds as
Natural Food Additives in Fish and Fish Products. Critical Reviews in Food Science and
Nutrition ; 53(2) , 162-179.

(59) Rajbhar K, Dawda H, Mukundan U. (2015). polyphenols: methods of extractions. Scientific
Reviews and Chemical Communication ; 5(1),1-6.

(60) Rambaran T F. (2020). Nanopolyphenols: a review of their encapsulation and anti-diabetic
effects. SN Appl. Sci ; 2, 1335.

61) Al-khalid T & Al-naas M H. (2012). Aerobic Biodegradation of Phenols: A Comprehensive
Review. Critical Reviews in Environmental Science and Technology ; 42(16),1631.

79

—
| —


https://doi.org/10.1007/978-3-319-77093-2_183-1

aal all Aaild

(62) Marchiosi R., dos Santos W D, Constantin R P & al.(2020). Biosynthesis & metabolic
actions of simple phenolic acids in plants. Phytochem Rev;19, 865-906.
https://doi.org/10.1007/s11101-020-09689-2.

(63) Matos M J, Santana L, Uriarte E, Abreu O A, Molina E & Yordi E G. (2015). Coumarins —
An Important Class of Phytochemicals. Phytochemicals - Isolation, Characterisation and Role in
Human Health.

(64) Bolca S, Urpi-Sarda M, Blondeel P, Roche N, Vanhaecke L, Possemiers S, Al-Maharik N,
Botting N, De KD, Bracke M, Heyerick A, Manach C & Depypere H.(2010).Disposition of soy
isoflavones in normal human breast tissue.Am J Clin Nutr ;91,976-984.

(65) Martinez-Florez S, Gonzalez-Gallgo J, Culebars J M and Tunon, MJ. (2002). Flavonoids
:properties and anti-oxidizing action. Nutrition Hospitalaria ;17, 271-278.

(66) Apak R, Giicli K, Ozyirek M, Bektas B & Bener M. (2008). Cupric ion reducing
antioxidant capacity assay for Food antioxidants: vitamins, polyphenolics and flavonoids in food
extracts. Methods Mol Biol ;477,163-195.

(67) Erdman J, Balentine D, Arab L. Beecher G, Hollman P, Keen C L , Mazza G,Messina M,
Scalbert A, Vita J, Williamson G, Burrowes J. (2007). Flavonoids and Heart Health: Proceedings
of the ILSI North America Flavonoids Workshop, May 31-June 1,Washington, DC1. Journal of
Nutrition ; 137, 718-737.

(68) Veeramuthu D, Raja, W T, Al-Dhabi N, &amp; Savarimuthu, I. (2017). Flavonoids:
Anticancer Properties http://dx.doi.org/ 10.5772/68095.

(69) Chira K, Suh J H, Saucier C, Teissédre P L. (2008). Les polyphénols du raisin.
Phytothérapie ; 6, 75-82.

(70) Panche A N, Diwan A D, Chandra S R. (2016). Flavonoids: an overview. Journal of
Nutritional Science. vol. 5. e47 ; 1 of 15.

(71) Pitta P G.(2000).Flavonoids as antioxidants.J.Nat.Prod.

(72) YiL, Ma S & Ren D. (2017). Phytochemistry & bioactivity of Citrus flavonoids: a focus on
antioxidant, anti-inflammatory, anticancer and cardiovascular protection activities.
Phytochemistry Reviews; 16(3), 479-511.

(73) Eberhard Breitmaier .(2006). Terpenes: Flavors, Fragrances, Pharmaca, Pheromones. John
Wiley and Sons ; 13-1.

(74) Janmejai K S, Eswar S & Sanjay G .(2011), "Chamomile: A herbal medicine of the past
with bright future”, Molecular Medicine Reports, Issue 3, Folder ;6, 895-901.

(75) Cazarolli L H, Zanatta L, Alberton E H, Figueiredo M S, Folador P, Damazio R G,
Pizzolatti M G & Silva F R.(2008). Flavonoids: prospective drug candidates. Mini Rev Med
Chem ; 8, 1429-1440.(76) He J, Yu Y, Chen X, Sun W, Fang F, Li N & Zheng J.(2010).
Research progress on drug metabolism of flavanoids. Zhongguo Zhong Yao Za Zhi ; 35, 2794 -
27809.

80

—
| —


https://doi.org/10.1007/s11101-020-09689-2

aal all Aaild

(77) Perron N R, BrumaghimJL. (2009). Review of the antioxidant mechanisms of polyphenol
compounds related to Iron binding. Cell Biochem Biophys ;53, 75-100.

(78) Amie D, Davidovie-Ami D, Beslo D, Trinajstié N. (2003) Structure-Radical Scavenging
Activity Relationships of Flavonoids. Croat Chem Acta ; 76(1), 55-61.

(79) Pauff J M & Hille R.(2009). Inhibition studies of bovine xanthine oxidase by luteolin,
silibinin, quercetin, and curcumin. J Nat Prod ; 72, 725-731.

(80) Ihm S H, Lee J O, Kim S J, Seung K B, Schini-Kerth VV B, Chang K & Oak M H.(2009).
Catechin prevents endothelial dysfunction in the prediabetic stage of OLETF rats by reducing
vascular NADPH oxidase activity and expression. Atherosclerosis ; 206, 47-53.

(81) Perron NR, Brumaghim JL. (2009). A review of the antioxidant mechanisms of polyphenol
compounds related to iron binding. Cell Biochem Biophys ; 53, 75-100.

(82) Mukai K, Mitani S, Ohara K & Nagaoka S.(2005). Structure-activity relationship of the
tocopherol-regeneration reaction by catechins. Free Radic Biol Med ; 38, 1243-1256.

(83) Guo JJ, Hsieh HY, Hu CH. (2009) Chain-breaking activity of carotenes in lipid
peroxidation: A theoretical study. J Phys Chem B ; 113, 15699-15708.

(84) Schijlen E G, Ric de Vos C H, van Tunen A J & Bovy A. G.(2004). Modification of
flavonoid biosynthesis in crop plants. Phytochemistry ; 65, 2631-2648.

(85) Seeram, N P, Nair M G. (2002). Inhibition of lipid peroxidation and structure—activity
related studies of the dietary constituents anthocyanins, anthocyanidins, and catechins. Journal of
Agricultural and Food Chemistry ; 50, 5308-5312.

(86) Pietta P G. (2000). Flavonoids as antioxidants. Journal of Natural Products ;63, 1035-1042.

(87) Havsteen BH. (2002). The biochemistry and medical significance of the flavonoids.
Pharmacol Ther ; 96, 67-202.

(88) Srikanta SM, Belagihally M, Rajashekhar S, Jayaram VB, Dharmesh S & Thirumakudalul
SK. (2011). Gastroprotective properties of karanjin from karanja (Pongamia pinnata) seeds; role
as antioxidant and H+ -K + -ATPase Inhibitor. ECAM ; 1-10.

(89) Borrelli F & 1zzo A. (2000). The plant kingdom as a source of anti-ulcer remedies.
Phytother Res ;14, 581-591.

(90) Onasanwo SA, Singh N Olaleye BS, Mishra V & PalitG. (2010). Anti-ulcer & antioxidant
activities of Hedranthera barteri with possible involvement of H+, K+ ATPase inhibitory
activity. Indian J Med Res ;132, 442-449.

(91) Lakshmi V, Singh N, Shrivastva S, Mishra KS, Dharmani P, Mishra V, Palit G.(2010).
Gedunin andPhotogeduninof Xylocarpusgranatum showsignificant anti-secretory effects and
protect the gastric mucosa of peptic ulcer in rats. Phytomedicine ; 17, 569-574.

(92) de Lira Mota K S, Dias G E N, Pinto M E F, Luiz-Ferreira A, Monteiro Souza-Brito AR,
Hiruma-Lima CA. & Batista LM. (2009). Flavonoids with gastroprotective activity.
Molecules ;14(3), 979-1012.

81

—
| —



aal all Aaild

(93) Singleton VL, Rossi JAJ (1965) Colorimetry of total phenolics with phosphomolydbic-
phosphotungstic acid reagents. Amer J Enol Viticult ; 16, 144-58.

(94) Ordonez A A L, Gomez J D, Vattuone M A, Isla M I. (2006). Antioxidant activities of
Sechium edule (Jacqg.) Swartz extracts. Food Chemistry ; 99, 452-458.

(95) Blois MS. (1958).antioxidant determination by the use of a stable free Radical .Nature;
4617(181),1119-1200.

(96) MAATAOQUI B S, HMYENE A, HILALI S, (2006). Activites anti-radicalaires d'extraits de
jus de fruits du figuier de barbarie (Opuntia ficus indica). Lebanese Science Journal; (1):3-8

(97) Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans C. (1999). Antioxidant
activity applying an improved ABTS radical cation decolorization assay. Free Radical
Bio.Med ;26,1231-1237.

(98) Apak R, Guclu K., Ozyurek M & Karademir SE. (2004). Novel Total Antioxidant Capacity
Index for Dietary Polyphenols and Vitamins C & E, Using Their Cupriclon Reducing Capability
in the Presence of Neocuproine: CUPRAC Method. Journal of Agricultural and Food
Chemistry ;52, 7970-7981.

(99) Szydtowska-Czerniak A, Dianoczki C, Recseg k, Karlovits G, Szlyk E.(2008).
Determination of antioxidant capacities of vegetable oils by ferric-ion spectrophotometric
methods, Talanta ;76,899-905.

(100) Oyaizu M.(1986). Studies on products of browning reactions: antioxydative activites of
browning reaction prepared from glucosamine. Japanese Journal of Nutrition ; 44,307-315.

(101) Ozyirek M, Gingér N, Baki S, Gucli K, Apak R.(2012). Development of a silver
nanoparticle-based method for the antioxidant capacity measurement of polyphenols,Analytical
Chemistry.

(102) Meyer BN, Ferrigni NR, Putnam JE, Jacobsen LB, Nichols DE, McLaughlin JL. (1982).
Brine shrimp a convenient general bioassay for active planta Med ;45,31-34.

(103) Uchiyama M, Mihara M. (1978) Determination of malonaldehyde precursor in tissues by
thribarbituric  acid test.  Anal Biochem 86: 271-278. https://doi.org/10.1016/0003-
2697(78)90342-1.

(104) Hernandez-Rodriguez P, Baquero LP, Larrota HR. (2019).
Flavonoids: Potential therapeutic agents by their antioxidant capacity. In: Bioactive Compounds
, Woodhead Publishing, awston, England ; 265-288.

(105) Bartels-Stringer M, Verpalen JT, Wetzels JF, Russel FG & Kramers C.(2007). Iron
chelation or anti-oxidants prevent renal cell damage in the rewarming phase after normoxic, but
not hypoxic cold incubation. Cryobiology ; 54, 258-26

(106) Manach C, Scalbert A, Morand C, Rémésy C, Jime'nez L. (2004). Polyphenols: food
sources and bioavailability. Am J Clin Nutr ;79,727-747.

82

—
| —


http://europepmc.org/search?query=AUTH:%22R%20Re%22
http://europepmc.org/search?query=AUTH:%22N%20Pellegrini%22
http://europepmc.org/search?query=AUTH:%22A%20Proteggente%22
http://europepmc.org/search?query=AUTH:%22A%20Pannala%22
http://europepmc.org/search?query=AUTH:%22M%20Yang%22
http://europepmc.org/search?query=AUTH:%22C%20Rice-Evans%22
https://www.google.com/search?sxsrf=ALeKk03Yq-IQm78o5fM0a-ecG4AXuEjXgg:1629484221979&q=Oyaizu,+M.(1986).+Studies+on+products+of+browning+reactions:+antioxydative+activites+of+browning+reaction+prepared+from+glucosamine.+Japanese+Journal+of+Nutrition,+44,307-315&nfpr=1&sa=X&ved=2ahUKEwj7197hncDyAhXK7eAKHSkyDNoQvgUoAXoECAEQNg
https://www.google.com/search?sxsrf=ALeKk03Yq-IQm78o5fM0a-ecG4AXuEjXgg:1629484221979&q=Oyaizu,+M.(1986).+Studies+on+products+of+browning+reactions:+antioxydative+activites+of+browning+reaction+prepared+from+glucosamine.+Japanese+Journal+of+Nutrition,+44,307-315&nfpr=1&sa=X&ved=2ahUKEwj7197hncDyAhXK7eAKHSkyDNoQvgUoAXoECAEQNg
https://pubmed.ncbi.nlm.nih.gov/?term=Ozy%C3%BCrek+M&cauthor_id=22897622
https://pubmed.ncbi.nlm.nih.gov/?term=G%C3%BCng%C3%B6r+N&cauthor_id=22897622
https://pubmed.ncbi.nlm.nih.gov/?term=Baki+S&cauthor_id=22897622
https://pubmed.ncbi.nlm.nih.gov/?term=G%C3%BC%C3%A7l%C3%BC+K&cauthor_id=22897622
https://pubmed.ncbi.nlm.nih.gov/?term=Apak+R&cauthor_id=22897622
https://doi.org/10.1016/0003-2697(78)90342-1
https://doi.org/10.1016/0003-2697(78)90342-1

aal all Aaild

(107) Adetuyi F & lbrahim T. (2014). Effect of Fermentation Time on the Phenolic, Flavonoid
and Vitamin C Contents and Antioxidant Activities of Okra (Abelmoschus esculentus) Seeds.
Nigerian Food Journal ; 32(2), 128-137.

(108) : Amarowicz R, Pegg R, Rahimi MP, Barl B, Weil JA. (2004).Free-radical scavenging
capacity antioxidant activity of selected plant species from the Canadian prairies. Food
Chem;84,551e62.

(109) Karama¢ M. (2007). FE(II), CU(Il) & ZN(Il) Chelating activity of buckwheat and
buckwheat GROATS tannin fractions. Pol J Food Nutr Sci ; 57( 3), 357-362.

(110) Carbone K, Giannini B, Picchi V, Lo Scalzo R & F Cecchini. (2011). Phenolic
composition and free radical scavenging activity of different apple varieties in relation to the
cultivar, tissue type and storage. Food Chem ;127, 493-500.

(111) Re, Pellegrini N, Proteggente A, Annala A, Yang M ,Rice- Evans C . (1999). Antioxidant
activity applying an improved ABTS radical cation decolourisation assay. Free Radical Biology
and Medicine ; 26¢ 1231- 1237.

(112) Tsimogiannis DI, Oreopoulou V. (2006). The contribution of flavonoid C-ring on the
DPPH free radical scavenging efficiency. A kinetic approach for the 3°,4’-hydroxy substituted
members. Innovative Food Science and Emerging Technologies ; 7, 140-146.

(113) Rice-evans CA, Sampson J, Brameley PM, Holloway DE, 2000- Why do we expect
carotenoids to be antioxidants in vitro?. Free Radical Res ; 26 (4), 381-398.

(114) Hagerman AE, Riedl KM, Jones GA, Sovik KN, Ritchard NT, Hartzfeld PW, Riechel
TL.(1998). High molecular weight plant polyphenolics (Tannins) as biological antioxidants. J
Agric Food Chem; 46,1887e92.

(115) Miliauskas GV, Enskutonis PR., Van Beek TA.( 2004). Screening of radical scavenging
activity of some medicinal and aromatic plant extracts. Food Chemistry; 85 (2), 231-237.

(116) Zhang J, Yuan K, Zhou WL, Zhou J, Yang P. (2011) Studies on the active components and
antioxidant activities of the extracts of Mimosa pudica Linn. from southern China. Pharmacogn
Mag ; 7(25), 35-39.

(117) Luo W, Zhao M, Yang B, Ren J, Shen G, Rao G. (2011). Antioxidant and antiproliferative
capacities of phenolics purified from Phyllanthus emblica L. fruit. Food Chem ; 126, 277-282.

(118) zZhang J, Yuan K, Zhou W,-I, Zhou J & Yang P.(2011).Studies on the active components
and antioxidant activities of the extracts of Mimosa pudica Linn. from southern China.
Pharmacognosy magazine ; 7(25), 35-39.

(119) DeGraft-Johnson J, Kolodziejczyk K, Krol M, Nowak P, Krol B & Nowak D.(2007).
Ferric- Reducing Ability Power of Selected Plant Polyphenols and Their Metabolites:
Implications for Clinical Studies on the Antioxidant Effects of Fruits and Vegetable
Consumption. Basic and clinical pharmacology and toxicology ; 100(5), 345-352.(120) Mira L,
Fernandez MT, Santos M, Rocha R, Florencio MH, Jennings KR. (2002). Interactions of
flavonoids with iron and copper ions : a mechanism for their antioxidant activity. Free Radical
Res ; 36, 1199-1208.

83

—
| —



aal all Aaild

(121) Marieb EN. (2008). Muscles et tissue musculaire. In : Biologie humaine : Principes
d’anatomie et de physiologie. Pearson Education.8 e édition France ; 496-536.

(122) Rao CV, Verma AR, Vijayakumar M, Rastogi S.(2008). Gastroprotective effect of
standardized extract of Ficus glomerata fruit on experimental gastric ulcers in rats
.JEthnopharmacol;115,323e6.

(123) Sokar S, Elsayed M, Sabri H, (2016) . Serotonin and histamine mediate gastroprotective
effect of fluoxetine against experimentally-induced ulcers in rats, J. Immunot. 13 (5)638—651.

(124) J. Wallace.(2000). How docz NSAIDs cause ulcer disease? Bailliere. Clin. Gastroenterol ;
14(1),147-159.

(125) Suleyman H, Albayrak A, Bilici M, Cadirci E, Halici Z.(2010).Different mechanisms
information and prevention of indomethacin-induced gastric ulcers, Inflammation ;33 (4), 224—
234.

(126) Fang X, Wu C, Li H, Yuan W & Wang X.(2018). Elevation of intracellular calcium and
oxidative stress is involved in perfluorononanoic acid—induced neurotoxicity. Toxicol Ind
Health; 34, 139-45.

(127) Jamal A, Javed K, Aslama M & Jafri MA. (2006). Gastroprotective effect of cardamom,
Elettaria cardamomumMaton fruits in rats. J Ethnopharmacol ;103, 149-153.

(128) Khattab M, Gad M, Abdallah D. (2001). Protective role of nitric oxide in
indomethacininduced gastric ulceration by a mechanism independent of gastric acid secretion,
Pharmacol. Res ; 43 (5),463-467.

(129) La Casa C, Villegas I , Alarcon la Lastra C, Motilva V & Martin Calero MJ. (2000).
Evidence for protective and antioxidant properties of rutin, a natural flavone, against ethanol
induced gastric lesions. J Ethnopharmacol ;71, 45-53.

(130) Fehri B & Aiache JM.(2010). Effects of Globularia alypum.on the gastrointestinal tract.
JNat Prod ; 3,141-146.

(131) Coskun O, Kanter M, Armutcus F, Cetin K, kaybolmaz B & Yazgan O. (2004). Protective
effects of Quercetin, flavonoid antioxydant, in absolut ethanol- induced acut gastric ulcer. Eur J
Gen Med ;1(3), 37-42.

84

—
| —



2021-2020 A 52l i Tani clome
Ol (5ol o
ula;)n :\73‘ :\A:\.L) o

el Cppaliivndl sasall 85l 5 50080 sliaall ) sall Al ja 1) sinll
Matricaria recutita z= sl Jb 3Y A sl

Clealiin Calid el 30850 ALl LA 13 5 Anaal) A il a6 Ll Gl 3 s Jeal) 138 (g Cangll ¢
Al 8wl s slas e AV 138 o) 6 3 g sld) sl 4 el Matricaria recutita )l

Leia s Aladll 2 5l die M. recutita <l ddlal) 5 4 silial) laliiuall o Shesl ISl ol LA el
Slisall aliiudl o) S Ll 5 a1 sdgd IS oSl il oils Conm gl Gy ey i g8 5 Y gl
ol (il &5 laa

el DPPH, ABTS, FRAP, Phenantroline, CUPRAC, Silver nanoparticule ¢ JS <l jlaa) iy
abee b Sl paliied) e Jgldl Galiiud) §si g sias gkl 5 claliiud) sdgd 5083 saladll
Lo 5 saaeS Al oda s 3a8 53 a0l sl dailS 5 S0 salian 3 )08 ST ASDUQY @l a5 <l LAY
Trolox sVit C Jb &l Jaw gia Jalii 3 5aY) oda a5 cilialiivaall sda Lgsind Al oy 5 ) 5 <0 il
CIERY) an Al ulaeS Cileniad il

Gl (38/de 400) @l S Y sl y Sl paldiiall IS G ) A geand) Jals Al jall mils @ sl
5o sl Lol Sy @llig (£8/4n25) Copmline 531 6 s Bl Tanall Al (e AN Lo Ly
o lls 3] chanall Ampusill 5 (ol alll A8 5 520SY1) Aflas sal) Al pall VA G el 3K 5 Gy samall -l
saall Avasl (5 sasa e Colanl) 8 1 S 3855 8 (il Gl LS cianall g8 jal) ol el s

Aladl) 3 sally e gl Cltd )y I sl Cpaliiod) SIS of ) palas o) LiSey 4l )all 038 (e Bl
O Glo Ju 1y dyamall a5 Jals Ylad Lashan Ualis A Y) O il s (a5 83015 0 i)
JiaY! el o el Jsilisall aladinly s @l pay Allad 3auS] Clilias Gpaliinall 45801 @il 5 800l
Matricaria recutita st 3l (e s 5! s daall Ll 4basl) b sSall (e Alle dpns e J peaall
GBSO slae @ladll LS jall (Al Galiiud) ¢ sl Galiiud) (Matricaria recutita :Asalidal) cilalsl)
e sy panall da il




	sommaire.pdf
	les fig.pdf
	???????.pdf
	chap1.pdf
	chap22.pdf
	chap3.pdf
	chap33.pdf
	???????.pdf
	??????.pdf
	???????.pdf
	finale.pdf

