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Solvants et réactifs

ACN Acétonitrile
AcOEt acétate d'éthyle
AcOH acide acétique
AICI3 chlorure d'aluminium
BuOH butanol
CHCIs chloroform
CDs0OD méthanol deutéré
CO; dioxyde de carbone
Cu Cuivre
Cu-NC Cuivre-neocuproéne
DMSO dimethylsulfoxid
EtOH éthanol
H2SO04 acide sulfurique
H20: peroxide d’hydrogene
H3BO3 acide borique
HCIO hypochlorous
HCI acide chlorhydrique
i-Bu isobutryl
Mac methacryloyl
MeOH methanol
NaOAc sodium anhydre en poudre acétate
NaOH hydroxyde de sodium
SiO; dioxyde de silicium
Unités
AGE/mg acide gallique équivalent par milligramme
Hz hertz
ppm parties par million
QE/mg quercétine équivalent par milligramme
d delta déplacement chimique (ppm)
A Lambda longueur d'onde
L Litre
mL Mililitre
mm millimétre
min Minute
nm nanometre

Kg Kilogramme
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g gramme
Mg Microgramme
uma Unite de masse atomique

Techniques phytochimiques
HPLC-DAD-MS/MS electrospray ionization tandem mass spectrometry

RMN-13C résonance magnétique nucléaire du 13Carbon
RMN-!H résonance magnétique nucléaire du proton
RP-C18 Silice phase inverse

CcC chromatographie sur colonne

CCM chromatographie sur couche mince

CG chromatographie gazeuse

d doublet

dd doublet de doublet

DO densite optique

GC-MS chromatographie gazeuse couplée a la spectrométrie de masse
HPLC chromatographie liquide a haute performance

| % pourcentage d’inhibition

J (H2) constante de couplage (Hz)

S M solution mere

T triplet

Q quartet

S singulet

TR temps de rétention

UV / Vis Ultraviolet — Visible

uv ultra-violet

Biologie et activités biologiques

ATTC american Type Culture Collection (type de culture de la collection americaine)
ATBS * 2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulphonate) de cation radicalaire
BHA butyle hydroxyle anisole

BHT butyle hydroxyle toluene

CMI Concentration Minimale Inhibitrice

Cat Catalase.

COX-2 cyclooxygenase-2

D diamétre d’inhibition

DHA dehydroascorbic

DMAPP dimethyllallyl pyrophosphate

DPPH 1,1-diphenyl -2- radical picrylhydrazyl
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FPP Farnesylpyrophosphate
EDTA Ethyléne diamine tetra acetic acid
GAE Gallic acid
GN gélose nutritif
Gpx Glutathion peroxydase
Gram (-) coloration de Gram négative
Gram (+) coloration de Gram positive

GSH Reduced glutathione

GSSH Disulfid glutathione

GPx Glutathion peroxidase

GSH Gluthathion

GSSG Oxidized glutathione

ICso 50% concentration inhibitrice

IPP isopentenyl pyrophosphate

IVGTT Injection vasculaire glucose Tolerance Teste
MH agar Muller — Hinton

MTT bromure de 3-(4,5-dimethylthiazol-2-yl)-2,5- diphenyl tetrazolium
NADP nicotinamide adénine phosphate

NBT Nitroblue tetrazolium

NO Oxyde nitrique

OGTT Oral glucose ToleranceTest

OPP pyrophosphate

PMS phenazine methosulfate

ROQO° Radical Pyroxyle

ROS Reactive oxygen species.

SOD Superoxide dismutase

TCA temps de céphaline

TPTZ 2,4,6-Tripyridil-s-triazine ferrique

Vit C Vitamine C

Vit E Vitamine E

MQE MQ ¢ extrait : microgramme d’équivalent de quercétine par milligramme d’extrait.
WST 8 (2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-
tetrazolium)

Les plantes

AA-E extract of A. atlantica

AA Ammoides atlantica

O.Mixta Ormenis mixta

O .praecox Ormenis praecox
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225 [7.00-6.70 ppm] Jdlaell & P1 S el RMN-TH  da 304 :3-3-111 JS&
226 [2.7-1.0 ppm] Jaadl 2 P1 S I RMN-IH ok i :4-3-11 JS4)
226 CD30D (o2 Jawsall Py S jall HSQC ahs i :4- [11JSE
227 CD30D (o2 Jasall P1 S 3l HSQC il aai:] 4111 JSA&)
228 CD30D (s Jawsdll P; S jall HSQC atda i 124111 JS)
219 Py S el sl (5 Jiiai 25 -[[] JSa
229 CD:0D (& Jawdl Py S 3l COSY(RH-IH) —uda : 6111 Ji)
230 CD30D (& Jaall Py S 5l COSY (AH-1H) ks v 146111 JS&)
231 CD30D (4 Jawsdl P; S 3l COSY (IH-IH) b aaai: 2-6-111 JSA)
220 Pr S el Il (0 il 27 -1 JSA
232 CD30D & P1 S 1l HMBCU) il i 8-111 JS&
233 P1 S Ul [ 7.0-1.0 ppm] Jaddl (2 HMBC s a5 :1-8-111 JSA&)
CD30D (& Jawsdll

220 P1 S el JGed HMBC clillad aliag : 9- JSA
221 P1 =S all JSued HMBC colallad calisia 1 10-111 JS
221 P1 =S _dl JSaed HMBC cldllad alisa 1 11111 JS&)
222 Py Syl Ay 1124 1S
234 CD30D (8 Jawsall P; £ 3l 1D TOCSY —inda :13-111 JS&)
234 Py S pall Ay 144111 JSA&N
235 Py S el 43y 215111 JSA




JKEY) e e

235 Py S yall A3y 1 16111 JSA)
238 Ps S all 40 W1 Al 1 17 -1 JSa)
239 Ps S el 4 ;18 -111 JS&)
240 Ps SOl {UVY i) (38 AadY) Calal 1 10-111 JS&)
241 dpnanl) dgalall any Py S Hall(UV) dnndind) (358 223 Cilikal: 20-111 JSA
241 (CD30D) (& Jasall Py Sl RMN-IH J) ks 221111 JS)
242 Ps S yall [6.4ppm-4.9ppm] Jaall s 220111 il
242 Ps S yall (ESH) A Adlidas 23-111 JLA)
246 Pe S yall 41 ¥ dapall ;244111 JSa)
248 Po =S all (UV)  Aasudial) (3 68 4a5Y) Lkl 2 25011 JSa)
248 | dpmesdldgaall any Py S el (UVY Al (558 AadY) il 26-111 JSA
249 (CD30OD) (& Jasall Pg S jall RMN-H J) s ;27111 JSA)
249 Pe Sl Al Cada 128111 JS&)
250 (CD30D )5t Jasall Pg S yall RMN-3C Adladas 1 29-111 JS)
255 | b Jad) RMN-IH s SU mpdalinal (55l il Adblas @ 30-111JS4
P; S 1l CD;0D
256 P7 Sl RMN-33C auda; 31111 JS&)
257 P7 Sl CDZ0D (& Jasdll COSY H-IH < jat canda : 32111 JSA
258 P7 <X <l CD30D (& Jawsddl COSY TH-THe e canda : 1-32-111 JS4&)
259 P7 S 5all CD30D (4 Jasall COSY TH-THw ket canda : 2-32-111 JR&)
260 P7 S all CD30D (4 Jawsall HSQC ddlidas 133 -1 LA
261 P7r S all  Jandl HSQC Adlidas 11-33-111 JSA
262 P7 S 54l CD30D (& Jawsall HMBC kst ada: 344111 JS&
263 P; <S5l CDZ0D (4 Jasdll HMBC s s 1 134411 <4
264 Ormenis praecox 4l (e 4 geadall CLS all - 35111 JS)
267
LG (meal oulall Jaiall: 36111 JSA
268 N-BUOH aldivwe dau o3 DPPH daniill 4 sl Aol Jaia ;374111 JS&
269 ACOEt ualiive o 5 DPPH Laniil 4 siall dpndll  Aaia ;384111 JSA
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Aadall

o) gl

A8 2 glaal) Al yal) 101 530

Apiaceae 4l : Jg¥) Jualll

06 Alladl 3 daal) Alal) aliad w5 : 141 Jsoal
07 Ll Ablell 3 ) b saa) giall Gulial1: 2o Jsaal)
10 Apiaceae Hilall _alall Ciyiaill ; 3-] J 522
13 Laapdl) Allall (e ) 53l B30 (e Al 5 Jrall Ay 5Sla) il 3DIA 41 saal
18 | ( Apedl) Allall (e p) gil Bae 8 A5 Jaall s sSula DU il 3D ¢ 1 35 Jsanl
.Apiaceae)
21 g1 5V 038 (e A g yaall dpula¥) g 3 mny (1 61 sl
30 Tl ) ol 711 o
31 Ammoides usindl (e 4l g xall GLS jall 43y :8-| Jsaall
37 Ammoides J dxeakae ¥ &gy 3 : 9-] J sl
Asteraceae 4lile; AGl Juadl)
49 Asteraceae Allall al=ll Caatll : 1-11 Jsasll
51 | 5 Chamaemelum« Ormenis csbiadl &) sil (anad doa ol sad) llladl) ;211 J sl
. Cladanthus
52 Ormenis psiall (o A5 xall Sy e SN 3411 J sl
53 Ormenis wsial (o 4 g jaall Sl HU sSunpuall 2 411 J52a])
53 | JS <l Ormenis fuscatum g sl (o Als el Cilin )l Sunalls 5-11 Jsaal)
eudesmanolides
54 | K <l Ormenis  fuscatum g sl (e A xall Clin )l Sunalls 611 Jsaal)
bisabolene
57 Aanll Uaill Casiaill s 71 Jgaal)
59 Ormenis fuscatum g sill (e 45 yrall sV 8-11 J 52l
duba) yil) At ddluag 5 EBEY Juadl)
69 A g2l A Sl Sl i g8l Adliaall 111 Jsaal)
70 (e Glaa o Al Al GBRENYY 5 sl sale Y Baadaall Slaandll: 24111 Jsaal)
flal 53 M
71 ESI-MS/MS 4y ddal g3 (10-7) Y 55 58308 Al ¢ 311 J s2a])
72 ESI-MS/MS 4uihy ddau) 3 (12-15) <l o8 838N Al 4111 Jsaal)




74 A 5l S all Cilial any 354111 J 2]

75 g Fall aes (o A8iE A gidll aleal) (s 1 6111 Js2a))
76 ialipnal) s o A8iELN 4 idl) GaleaY) Giany 1 7-11 52l
83 Sl yh sSeapall JSLa 2 -1 Jsanl)

A ol gl Aalladl) ¢ gl 1) Juadl

132 FaumSUl Rp-Cig (omSall ) ghal | (e lgale Jranall suslh: o011 Js2al)
133 FroomSl (3 lple daaaall 5 gulll a5 s 2 -1 Jsaad)
134 =05t 558l skl ] (e lgle diandl ) sl 311 Jsaall
136 (oaldine JSI) dadaall 4l 381 0 ;4111 Jsandl
138 S e gana juani i 5ofl] Jaal)

Ormenis § Ormenis mixtasAmmoides atlantica bl dulual) 4w jall :02 ¢l

Praecox

Ammoides atlantica 4l dziteast) Al jall:J ¥ Juadl)

113 A pall QLS jall g2 5 (A LC/MS/IMS Blaall 1 1-1 Jsaal)
Ormenis mixta ikl 4l jallf ;S Juadl)
122 .0 Mixta &3l ) sell ¢ jal) Slaliiiue 4aS:1-[] 48 J g2all
124 et s SU Galiivall a2 gila s S 3 ganll Gasldi £ 2 -]] Jsaal
il maady Ormenis Praecox Ahill Auliass gidl) A jal):Eudlll) Juadll
4aa ol gl
132 FaouSll Rp-Crg (onSall [ shal | (e Lale Joanall ) ol : o111 Jsaal)
133 FroSl (e Ledde Janall Sl cantiz 2 -1 J g2l
134 (;"JJQ‘JJ)SS\JJH\U‘L@—JQM\J}“SM:S—“l d)daj\
136 ol A 3l Sl 4111 s
137 ,(uals:uu dsj) daadall Al 380 5l 2 1-4-111 Jsan)
138 OS) 5l de gama jucast 5] Jsand)
i) Addlia ;035 Jad!
Ammoides atlantica 4kl (ye A guaiall LS sall:J Y Juadll
145 el e all Baaaall dpmeall Adgudlly A sl LS el 1o Jsandl
RP- HPLC--ESI-QTOF-MS" 4&; 3k 4daul ssAmmoidesAtlanticadisll
153 Ammoides atlantica J ‘;};ﬁ\ saldiuall B3SO alcadll bl - o (‘EJ d}_\.;l\




Sl 55 B3 5l (5 siaall 8 ¢(AAE)

Ormenis mixta 43l (e 4 galal) il yall; AU Juadl

163 RMN-J's (600 MHz, & ;ppm, J ; Hz) RMN-H & daddall cilblanall 27411 J 52l
CD30D & 1 S 1l 3¢

172 J's (600 MHz, & ;ppm, J; Hz) RMN-'H J! Lddhall clbaedll 1 2.1 Jsaal)
CD30D & 2 S 5l (150 MHz, § ;ppm, J ; Hz) RMN-13C

183 RMN-J'5 (600 MHz, & ;ppm, J ; Hz) RMN-'H J! ddall cilidazdl) :3-11 Js2all
CD30D- & 3 S )1l (150 MHz, § ;ppm, J ; Hz) °C

195 | RMN-J'5 (600 MHz, 5 :ppm, J ; Hz) RMN-TH J! dtuhall Cildaadl) 441 J s2al)
CD;0D-! & 4 S !l (150 MHz, & ;ppm, J ; Hz) °C

205 RMN-J'5 (600 MHz, & ;ppm, J ; Hz) RMN-'H J! ddall cilidasdl) o511 Js2all
CD;0D-! & 5 S !l (150 MHz, & ;ppm, J ; Hz) °C

214 O.mixta 45 4 g jaell DS Jl EC50 af: 6-11 Js2al)
4ladl) 4 339 Ormenis praecox 4l (s A guadall Cil jall Cﬁm\ Juadll)

Lt Saliaal) g 3amsSSU Baliaall

216 & S Gl il 5 e Sl gl ;1o Jsasd)
217 Py S all & i g pall csadalizall (5 5 5ill (i 1) da =il 22411 J 52l
218 Py S all & i g pall sadalizall (5 5 5ill (i 1) da =5 23411 J 52l
236 Ps S all Ry o 14-111 J 2]l
236 Ps S sall Lol (558 a2V Adlihaa ilis 154111 Jsanl
237 Ps S yall () 535 ull unlalinall (55 3l) (i)l Clnda il 2 61111 Jsad)
237 Lcaaall dgadall any (UV) Asdlidae il : 7-111 Jsaal)
243 P S el Ry o :8-111 J sl
244 Po S yall Lunwuiill (358 Aa 5y ddlhaa il 29-111 J 52
244 Ps S <l RMN-TH 058 sl ol =305 1 10-111 J 52
245 Ps S el RMN-13C (5 g9 ySU a5 2 114111 J sl
245 Po S all dacaeal) dgalall aay dpaidial) (3 8 AaSY) Adlidan il 112-111 Js2a))
251 P7 S ell RMN-2H ¢ 55l da il 1 13111 J5aa))
251 P7 S el RMN-13C 053 )SI) da 35 1144111 Js2ad)




265 | Ll sl Wi |yme Y] Galiiudl G0l am Akl ;15411 Jsaadl
elall

265 | Lyl ki lgie | e Jsilisall (aliiall & S0l as kbl ;164111 Jsaall
alally

266 | shi e |me JEY) OOA aldiuad A€l s bl ;174111 Jsaall
alally Tyl

267 | 4aall ( n-BuOHs ACOEt ) (mmaliivall I gudl) (5 ginall milis ;18111 Jsaal)
. O.praecox

268 n-BuOH ualiiwall |Csp ad: 19-111 Js2al)
268 ACOEt ualiivall |Cs ad 120111 J 93]l
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O L Lay ary Al b ol Lass OIS Gaa Y0 alall ddaald die clilally olasy) d8dle Gy

G die ol JBY) adey i g adlass dl) oyl Jas) 5 Wl lae ) a0

10 Lgia DS g Adadl ey g3 g el oSl adl Ly LB 93:3 A8 5 4,15 80 5 ) gu (8 a0 (lad ) J8
ol ) Baia (CppalUal) pa UigSid 3 aull) oda Ldi Y g Laiid dua

la il (g 5€ Toaal 5 adic 300l ) Al 3 e o L) giaY Ankall bl dwal )k
aaad) llag ) Sy bl Gl ¢ ) saadl 5 bl anad) sliae ] e 2 sall Lol 5 o 5l sy 5l
A bl 8 Ll h il alaws¥) Ul LS g Allad sale (e ST e a8l gia Sl 5 Gl ja¥1 e
Dlaial A o (AN Gl el Cpfall ads Lae ¢ Aila (al el g0 cladll Gilaal & AL 39
@iy gl Al clilee e Al 3 se e 4y siad Ll dpdall cbilal) Al Al 35 5 oda
A e 5 il 99 80AN Je dalgdl dpa ol sl AdLasll

, Ammoides atlantica <ULl (e ) 551 3 4l jay iad ¢ Lialy 853 s sl Al il e JUiaS
.Ormenis praecoxs Ormenis mixta

Lol 4y yhaall Clilil) o pas LS ¢ dgadall o) gall juand (8 deadial) A05Y1 0 sl e (s sing
3] 8okeh A ke Gig ) e el al (e e D (sl (B (g siat A il

¢ Led 3 ST AaMal) lilSaY) (€t Lk Aleall <l KAl e S dae dpdal) il &) gial o)
Sl LS daiiadl 45500 LSl ) @i dadle 508 el dglall plaall Gany o agleall
Ll driiaall 4y 901 Jlariad canliad ) 5 jlall Ll JEY) (e 5ilial) Jlasic

a4y 5a Lo 4 yeae dad ¢ gl oy alaia V) g dgdall bl aladin) ol W e 5 ol gl s2a
 Adladl) ol gally oy o o gad 5 Allad 3l e (e

B g Badeie Apalie Cag ol 5 bl 5 ga g el LeansT 288 danld Glalise e 30 3all a il | ks
wc)ﬂ\}él.\.m ¢Uazl) &}33&1"_\..3;2).3\_'1]\ L.ﬁ\.ml\w\.gjum ¢ L;u\w\‘;ssﬂbu.ﬁu\
QY &ail g ¢ LY 3 sanall 55 jiasall Ayl jaall ddlal) ciblall ) dail A 5l sl

1
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daldaa

i s Al g Adliaall 4 ) Al ¢ 6 5 aial s Jiladll e el 3sas e o5
Agehall UL (e )

saall sa waa ey pdal) il g gl Jlarinls 3l 5 sl el S0 il aile
il Aald 5 ¢ Al 5550 o2 Jlaind 5 A0 ) Gm el sl ada Lea « dagalall )
o3 e ¢ Aaled) dua o) gl Adladll 3 (5 (=) cillee (e AilasS 3 e e 4y s Lal dpdal)

el s AN S i) il s il

sl [LU.C.Ns ANLN les sy sondl anall 5 AsDll 50 35 e 1) cililiaay) cily a8
48 mal 5« Laailly Apiaceae Ablall Lein (e Alile 49 ) et Ak 455 118 83 e 1997
Lad @l g8ail 5 ¢ Ormenis 4 aldiceal doa o sl Alladll 4ud 50 by 5 dadlall ailadl)
el AlaS 5 4l Al 0 4gd Liadl ale Jane J¥) e jall Lapole o) 3al 2336 0 Jandl apuiy
5 ¢ A glsad) el ¢ il k) 8 Leeladin) Gua e Ormeniss Ammoides Cpinll e
O Snadl 138 DA dagiall Alaall 46y yhall slianad 28 JE Jeadll Ll ¢ 45 jeall LS e 4y
el dand g al paialy Bl | pal 5 ¢ Lo Jeanidll GlS el G A8 g Jead 5 (Dl

Lo deasiall Gl jall 400 sl)

D s gl M pnd 5 danie e Jaiil : Jo¥) £ 5

Alaladiul ¢ Ammoides o> s Apiaceae Alal 48 e by Al e (s gial d;ﬁ\ Jaadlla
Al Lgy\ﬂ\ u.'a,f)!\_g 3 :\:uglsﬂ\

adleladinl g ¢ Ormenis i s Asteraceae 4lilal 48l )& by daal jol SN Juadll (auads &
A ) allie 5 ¢ dan o gl ailadil ¢ Al

. LC/MS/MS Jida3 4 (e dale il glas pady ¢ Q) Jucadll & *

Gy ¢ o G 3y claliae Ll Al o i@ gl bhay ¢ sl )l Juadll 8 @

Jalsi 5 laall <l Y15 4350 Op- DMSO 5 CUPRAC ¢ ABTS ¢ DPPH <l sl
LSl aleaddl Labaal o 43l
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Jalasi 5 Lgaainl 5 ¢ (Ammoides atlantica) 45kl salall Cauai ¢ J5Y) Juadll 8 o
3083 Baliaall LililSa) apii Gl 5 | C/MS / MS

Ormenis praecox s Ormenis mixta 45l 8alall Coa 5 CUll 5 S (Sladll ol @
Jiadl HPLC (TLC ¢ CC 4wddiuall ddbidall 408) ja gila o SI byl 5 Laguadlatid
Siae ¢ 30083 aliaa) doa ghsad) ol LEAY) (8 deaddiia) byl ol 48
sl alaal) 5 L sl
L Jpead 3 (ge Lele Jguanll af 3 il Jadiy (530 i ghadall cpa G ¢ Sl o) S
Al J silise 5 sl Galiiundd | €/ MS / MS il il diliad J5Y) Jusadll (anas

52O liaall Laliil) sl 3055 s Ammoides atlantica

e sl e il e Al el claiidl (el il Gliaay Al A Sladll *
gal sl blizall ol ddall sl Jady Ormenis praecox s Ormenis mixta
sl A Callae <(ROESY ¢HMBC ¢HSQC ¢COSY «(NMR-BC « NMR-H) 2laa¥) il

gl S ol 4ledll 4l 50 56 (HR-ESI-MS 383l e 5 {pmasiid (5 58 22530

. Ormenis praecox 43l 4xa ol sl 4ll=dll 5 Ormenis mixta
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Apiaceae 4Ll JsY) Juadl

JAda

o ke b (G a6 8 ¢ Leh ) JSE ) Lo ans ¢ Laiall dgad il Glaedl
i3 Bk <l g8 Leand (g gat ¢ Ay plaall Slalia) 1 lasl S50 5 ¢ era sl Jsall Al
¢ Apaadl JSG Lgpdart Baa) 5 Adai (e 4y 1l gad) 2 5 30 e B ) 53 (o4 5 Ao dad Ll 5
s ml (A L)l aia s ¢ duelad 8 paia Ay 654 Ld ) 0S5
e jsa ¢g 55 35405 ouin 446 S sx aai Al ULl aal e (Apiaceae) daendll Alilall yiad
L dilaie Wile el 3 S Caiai 8 Axinall glliall 8 Ll allall el alaea e
8 e el Ay siu ol Aily () uad ol Anfie il (e 3 ke Lee ) i (ABLI) AAl Ciia ) i
Al collall aal (e Apiaceae «Ji) s sl 21228 Jarin Le Lgia g dguda LIS Jardiast ¢y JS
[3- 1] s 56 e JSL Aliea il al)
auly Lide ol ge(puisaidl Alle) Family persley  doalai¥l 4 daeddl Al eus
4 she A8 ) 2 ga g Lgialle a5 ¢ dnde Ll alase Lowi 3 S Alile &« Umbelliferae
e 4 e ) 5S5 dhaand l 55 3N Jead ¢ sl @lld 8 Ley i) o) Sl mues 3 deala
Jaad Ulal 3l e o (pavadill e Wle alia 5 A€ 50 31 6Y) ddsas sale ladl o &S
OsSh 5 eAliatio O (aed (g L QSIS ¢ 8 bl Sl ¢ Ak s B Y
5o Qllh g o gl 4 i pane e Ul OS5 B alh e GO (sed e Gl sl
() pdally Jals il 5 Glasse
: (Apiaceae) dpaddl dlilal) iy i -1
Bl aay Aladl) o 81 e Cajaill Jgan S yo ol ddelias 4k sale L)) 65 dade Cilin 4
[4] Goaee 50188 jema 48 ja Llle 5 3ale Aania Adlatia 315l Jasy 5 el ga Dl
Jang Lae cle 533540 (o ST 5 Guin 4500 sa aucai 3508 Alile & (Apiaceae) Al Alila)
[ 5¢4] 4810 bl G Calual) ST e saal g Allal 228
: ( Apiaceae ) Alilall 81 aad) a3 gil) 2-|
3700 (! 3000 ¢ “hia 1222 (I sa auial 68 481 )l SOl (e (Apiaceae) dxepdd) Alila) 2
U 5 (7] Jedll 8 S Caal A Aviaall (3hliadl Aald auly Glai Je 555 (6] £ s
6,4 ] 48 51 shlll



Apiaceae 42l

JsY Jacadll

[9,8,1] dwasddl Alilad) £ odf Jliiii) Ada J& 21-]- JSll

SUXTHN

Led LSl it 2 g s e Az )W) 581 Gaadldl ol Hl) Calise jie dpepdl) Alilad) o2a (uliad & 553
¢ (139) Lisusl ¢(197) Sosal ¢(265) dysanl) 3N ;1o Jsaad) 8 rase s LS Ll 5,8 8

[10,9] (126) L&Al 5 (36) Ll yiud

2 [10] pllad) (A dpapdd) Alilal) (i) g8 2 1-1-Jgaal)

Bal) g1 53y oukial) s ) sl jlsa
159 265 IR
52 197 S Y Bl
29 139 A g,Y) 5l
50 126 a4 8y sl
11 36 FRR AN

[12] buin 250 4 paall 1) 5lal) (& 5 ¢[11] (i 70 @ A 8l )5l & Jiad
LS (Ul e 24 ) & 59 130 e OsSe s 56 3 00 Jall | 5lall 8 dala A0S0 Alilall 028 2475 LS
8 Apapal) Allal) Jiad o) yaall 8 Lal ¢ -] Jsaall b e 8 LS [13] £ il Cand 26 (5 sia

. [14] & 5512 5 bl




[13] Apedl) ALlall ) 3al) 8 sas) giall Galia¥) : 2-)-dsaal)

5ol &\}fﬂ\ g sl Cad dae &\}ﬁ\ ARYS oaall
2 Ammi
1 Ammiopsis
1 Ammodaucus
1 (A. atlantica) 2 Ammoides
1 Anethum
2 Anthriscus
1 Apium
1 (B. glaberrima) 1 Balansaea
1 Bifora
2 Brachyapium
4 (B. fontanesii, B. chaberti, B. elatum, B. 7 Bunium
crassifolium)
5 (B. plantagineum, B. atlanticum, B. 14 Bupleurum
montanum, B. balansae, B. oligactis)
1 Capnophyllum
2 (C. montanum, C. foetidum) 2 Carum
1 (C. bifrons) 4 Caucalis
1 Chaerophyllum
Conium
Conopodium
Coriandrum
Crithmum
Cuminum
Danaa
1 (D. reboudii) 8 11 Daucus
1 Echinophora
2 Elaeoselinum
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7 Eryngium
2 (F. Cossoniana, F. vesceritensis) 5 Ferula
1 Foeniculum
3 Helosciadium
1 Heracleum
1 Hippomarathrum
2 Hohenackeria
1 Hydrocotyle
1 Kundmannia
2 Magydaris
1 Malabaila
1 Margotia
1 (Oe. Virgata) 6 Oenanthe
3 Orlaya
1 Petroselinum
1 (P. munbyi) 3 Peucedanum
1 Physocaulos
1 (P. battandieri) 2 Pimpinella
4 (P. reboudii, P. scoparius, P. 4 Pituranthos
battandieri, P. chloranthus)
1 Reutera
1 Ridolfla
1 Sanicula
3 Scandix
4 Seseli
1 Sison
2 Smyrnium
3 Thapsia
1 Tinguarra
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1 Tordylium
3 2 Torilis
1 Turgenia

5 Bupleurum gssiad) o LS il 3all 8 Aladl 03¢d 1) 5l & sl Gl 1aa DA (e a3l L
= Oenanthe s Eryngiume Bunium osbia¥) s sisd S (11,14) #1550 Le €Y L Daucus
23] O b aa 5 s Alias Gulia) Q) (K1) 5V e L iine 230
¢ b LS Leadli Endémiques Alsay) ¢ 15531 (e laae Gulial) (lany aua

Bupleurum (5), Bunium (4), Pituranthos (4), Ferula (2), Daucus (2), Ammoides(1),

Brachyapium (1) , Caucalis (1), Peucedanum (1), Pimpinella (1), Oenanthe (1).

g sils dliea 5 AT ulial L& Scandixs Ammi Jie dlsal o1 o gsiad ¥ ulial lia
.Carum s Balansaea+< Ammiopsis Jie aié dlual
14 5l 58 el pailadl) -3-
Ol e Ll (5 it ¢ [15]8a (585 La 150l 5 Jsal) 48l o 4 ga nidie Alal) o2a i
ene AS e S 5 Llle davde Aflatia Ll sl ¢ 8 psa g Lo il JAN (e dd g
s Aise b sl ¢ e (68 L 1ol Baaacdlilie (65 M5 Al gt Baelly
LS ey 5 e (ggind 5o gslll o) jha (5585 Ul 5 cliay « Ombelle) drad &) 53 & drana
e Al e 450U 8 Jaan W el [16,13] 2358 Y Gla¥) (mny (B 5 Sl &I (e Jili axe e (g 5ias
Ofte 58 G lac b eaill die Wlsh jhsy dela ddad 50 (il sesa (Mericarpes) (e sadl
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[11] Apiaceae il 481 % 538 3 ) guall:2-| a8 JSi
( Apiaceae) Al Alilall calal) Ciuail]-4-|
« Dicotylédonae 4alall A5 Caia « (Angiospermes) sl GluadS 4l ) dpedl) Allall aiss
; COUle Gal O aal a9 Apiales Sl 435 ¢ Dialypétalae <O Adle Coa ad
Saniculoideae e s Lol (il § Ao (53 il 5l gui JSY) a5 Apioideae dlile s
. [18,17] ks (pilasy Aliaa B2s) 9 JSE Hdrocotyloideae Alile <l

3-1- Jsaadl s Apiaceae Abilal) aiial
Apiaceae Aall _alall Capiatll :3-]- J g0

Magnoliophyta (Angiospermes) PENPONY
Campanulidées s Euastéridées axsl)
Apiaceae aiall
Magnoliophyta (Angiospermes) il
Apiaceae adilall

( Apiaceae ) dpadd) Alilall 4pani-5-|
leiladiie Jaind Cunn dpabaiil dpaal Cold it dpedl) Al il amy ¢ ApalaBY) daaY)
dala) Clyslh o Ll g 13 5 sl e e ranadl 5 A3 30 il ¢ o) g0 ¢ i) 55 ¢ dandalS

S Agaliay Ay oy il G e 5 lST I3 Al A 5 Fana ) ol SN
osissidl(pastina  casativa) oasY) sl (Daucus carota)osall Jie  ([15] daxklS
Ao AN el e JUe Bl 55 5 &) )lesS (Apium graveolens) o« Y s (petroselinum crispum)
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Apiaceae il JsY) Juadll

sl 5 (Foeniculum vulgare) <&l (cuminum cyminum) <8Il 5 (carum carvi)
. e i (pinpinellaanisum)

Ve 5 goball 5 gl Gleliall (o HES 85 Jaaall 428 ) SIS BLAN e paal) Jaioy WS
8l 45 50Y) ol o dddaall 4S) gl 5 A aSl) g il 5 cilyslall delia g Jaenl
S e )AL Lelia Jaiy @A) Foeniculum vulgare <€ A gid) yie G sy
& Ferula galbaniflua Jie 5 e 5 osi il 5 lawll€ JSWl jilaat 3 Jexion o3 Anethole
Hedera osis Jie 33l A Lete 4B o) ol axdius Ly [17] Cladisll Laph | jhae el
.[20,19] Scheffera s

el (oS3 Apdall LAl e dpaml) e Led) giaY 5 50S e Ao Led Aluadll oda il o LS
o dallad ety 53 Xanthotoxine S e W L (e z oAk ) Ammi majus L. 4
oyl QS allantind caila & Anethum graveolens L. e 5 [21] Sleadl 5 dualall 4ol
<) Ammi visinaga Lamk 44 5 ¢ lasdl 2l SV aeliy 5 Joll jae 5 aage (bl
oanall dlian ¢ 43l sel) Comdill 5 A8l 4l Ao MU aus sall Visnadine S e Wl (e A
sl e 2m Cag el Kheling oS e SN 5 ([22] SN 6 gamn 21 HAY Jasig GAIX 5 (5 IS0
dhadia o 5% 5 Apium graveolens L. Jis 5 ¢[23] x4 5 paliill dliasS 4 jaall 4adl)
48l )50 5o shae Bl all da ol (mide s @l el ojla 5 Laeal) Gl hl) CV 8 Jastied
Aagac daaga W53 Carum carvi L. Jie 5 ¢ 4 kel lpailiadl ghall Jlas A & slhadll Aala
Ghll 4 Jaxiud WS QS o ) Jaxiud Coriandrum sativum L.y Jsall 30 5 dueill 2atld
Petroselinum crispum (Mill.) Fuss ¢ 43 sxall Glasall 3k 5 7 5 8l 3 glae 5 = 5 padl LY e )
Lo Jafie sa 5 Olial) ) il N 5 40801 Aails CBe A (paliilly Aiall A Ul 48)
[15]

doadl) Alilal) (ha A guadall LS jall g

LS yall 028 aal (e 5 58 ) ddee (e Aaslall LS jally dpie dpapall Alilall e

Aanla¥) g N ecililiiane[16] e sSle [15] 4 s3SOU Clia y sSannnall[14] il 53 520N
[19] Sl A Sl 5 [18] b 5ill[17]
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Apiaceae 4\l SN Jaadll

sl AN S a-1-6-1
Ll Caii (Apiaceae ) dandll Abilall o A5 jaall iy 53 8 J g )2 ol Al 3 6l s e
(sSlel 093 D8 11 5 e sSile 25 M 36 Lo Aoy 53 BN LSy (e g 55 47 e (g siad
a5 b giil 5 0 8 5 J 533NN 20 ¢ (5NN 24 Adline JSLa )l LS all o3a aa) i

» o M
(L
OH
O

24 Flavones 20 Flavonols

® o4 -
+
CC

~ 0oH O

1 Anthocyanidine

[24]

2 Flavanones

Laadld) dlilad) A Cilay od g3DIAL) Aa g

4%%

51% M Flavones
43%
H Flavonols
Flavanones

B Anthocyanidines

 [43] usste £ .85 44 (b il gAY Cilial aa) 65 A :3-] SN

12
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36 slas) o3 Cla s @O L Caas g 5 44 On e 0 Sl il @M -1-1-6-
t Gl Jsaad) A leadli 5 ¢ ) sSala (52 53 5808 (S
Faskl) A pn g B0 (g ALy el oy 35S il 3 41 pas)

&l & Al L 53 98l

Apigénine

[25] Pencedanum villosum la Apigenin 7-O-p-D-glucoside

[26] Apium graveolens 1b Apigenin 7-O-B-D -apiosylglucoside

[27] Torilis ssp. lc Apigenin 7-O-a-L- rhamnosyl-B-D -
glucoside

[27] Pseudorlaya pumila 1d Apigenin 7-O-B-D-diglucoside

[27] Pseudorlaya pumila le Apigenin 7-O-arabinosyl-a-L-rhamnosyl
-B-D -glucoside

[27] | Orlaya daucorlaya 1f Apigenin 7-O-p-D -glucosiylglucuronide
Lutéoline

[25] Daucus carota 2a | Luteolin 7-O-p-D -glucoside

[29] Torilis nodosa 2Db Luteolin 7-O-B-D -diglucoside

[29] Torilis leptophylla 2C Luteolin 7-O-B-D -triglucoside

[28] Petroselinum crispum 2d Luteolin 7-O-B-D -apiosylglucoside

[29] Torilis ssp. 2e Luteolin 7-O- o —L-rhamnosyl-B-D -
glucoside

[29] Turgenia latifolia 2 f Luteolin 4'-O-B-D -glucoside

[29] Turgenia latifolia 29 Luteolin 4'-O-B-D -diglucoside

[30] Daucus carota 2h Luteolin 4'-O-sulphate

[31] Torilis, daucus 21 Luteolin 5-O-B-D —glucoside
Kaempférol

[32] Daucus carota 3a Kaempferol 3-O-B-D -glucoside

[25] Biforatesticulata 3b Kaempferol 3-O-rutinoside

[33] Foeniculum vulgare 3c Kaempferol 3-O-B-D -glucuronide

[33] Foeniculum vulgare 3d Kaempferol 3-O-arabinoside

[32] Daucus carota 3e Kaempferol 3-O-B-D -diglucoside
Quercétine

[34] Foeniculum vulgare 4a Quercetin 3-O-arabinoside

[26] Orlaya kochii 4b Quercetin 3-O-galactoside

[32] Hydrocotyle ssp 4c Quercetin 3-O-B-D -glucoside

[25] Buplenrum falcatum 4d Quercetin 3-O-rutinoside

[33] Foeniculum vulgare 4e Quercetin 3-O-pB-D -glucuronide

[25] Pimpinella procumbens 4f Quercetin 3-O- o —L-rhamnoside

[30] Oenanthe crocata 49 Quercetin 3-O-sulfate

13
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el ALlall (e g il B30 (e A5 Jrall a5 Sl s 83U 4-1-J sl

Chrysoeriol

[27] Pseudorlaya pumila 5a Chrysoeriol 7-O-p-D -glucoside

[27] Apium graveolens 5b Chrysoeriol 7-O-p-D -diglucoside

[35] Apium graveolens 5¢c Chrysoeriol 7-O-B-D -apiosylglucoside
Isorhamnetine

[36] Buplenrum multinerve 6a Isorhamnetin 3-O-rutinoside

[37] Pastinaca sativa 6Db Isorhamnetin 3-O-rutinoside-4'-
rhamnoside

[38] Oenanthe stolonifera 6c Isorhamnetin 3-O-potassium hydrogen
sulphate
Diosmetine

[39] 7 Diosmetin 7-O-rutinoside
Rhamnetine

[30] | Ammi visnaga 8 Rhamnetin 3-O-sulphate

Rhamnaocitrine

[30] | Ammi visnaga 9 Rhamnocitrin 3-O-sulphate

Apigénine £ 5l (1 Ay 9SS iy gighth -

R

la | Glucoside

1b | ApiosylGlucoside

1c¢ | Rhamnosylglucoside

1d | DiGlucoside

1e | ArabinosylRhamnosylGlucoside

1f | GlucosiylGlucuronide

14
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Lutéoline £.5301 ¢se A joSule il gigdE -

R1 R2 R3
2 a | Glucoside H H
2 b | DiGlucoside H H
2 ¢ | TriGlucoside H H
2d | ApiosylGlucoside H H
2 e | RhamnosylGlucoside H H
2 f H Glucoside H
29 H DiGlucoside H
2h H Sulphate H
21 H H Glucoside
2
Kaempferol & 5!l ¢ L joSld Clygighté .
R

3a Glucoside

3b Rutinoside

3¢ Glucuronide

3d Arabinoside

3e DiGlucoside

15
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Quercétine £.5i) (e d joSuld il gighdh -

R

4a Arabinoside
4b Galactoside
4c Glucoside
4d Rutinoside
4e Glucuronide
4 f Rhamnoside
49 Sulfate

Chrysoeriol £l (ra Ay gSule Culay g3 gdDE  —

R

5a | Glucoside

5b | DiGlucoside

5c¢ | ApiosylGlucoside

Isorhamnetine £ 51 (s Aady § 9Sale iy gi 3D

R1 R2
6a | Rutinoside H
6 b | Rutinoside Rhamnoside
6 c | potassium hydrogen sulphate H
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Diosmetine £ (1o LsSlS i g8 -
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Apiaceae 4\l J Y Jaadll

P A Y iyl g3NAY. 2. 1-6- |
P sl A leana 5 a3 Cus S ja 1] sbeanl o

.(Apiaceae) draall Aball (e gl 5l sac (e A5 Jaall A sSla DU il 3 £ 53l 25— saad)

&l s Ayl 2 94 DAL
Flavones
[25] Apium, Daucus, Laserpitium 10 a Apigenine
[40] Ammoides atlantica 10b Luteoline
[33] Apium, Daucus, Torilis, 10c Chrysoeriol
turgenia
[34] Angelica,Cnidium,Conopodium 10d Diosmetine
[34] Ammi visnaga 10e Acacetine
Flavonols
[41] Foeniculum vulgare 11la Kaempférol
[42] Buplenrum, Ammi 11b Quercetine
[42] Buplenrum, Oenanthe, 11c Isorhamnetine
Pastinaca
Flavanones
[25] Cnidium silaifolium 12 a Hesperitine
[26] Selinum vaginatum 12b Selinone
Anthocyanidine
[36] Torilis, Daucus, Heracelum 13 Cyanidine
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Flavone .53 (ya (A 9Se] 293 gdDE -

R1 R2

R> 10 a H OH

10b OH OH

10c OMe OH

10d OH | OMe

10e H OMe

Flavonol £l (m (HsSale] Lgightd -

R1 R2

11a H OH

11b OH OH

11c | OMe | OH

Flavanone &) (s Sl agighth -

OH
OMe O\/Y
Ho\Qi(’)‘jN HO l 0
OH O

OH O

12a 12 b
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Anthocyanidine £.538) (s SsSale] Lgighdd

13
AialianY) s jall -2-6-1
Jpas el o i Ssom e Boke o Al Lndind) LS el A dpadl) Alall el
JE) Jar e s Lgadana (53 333 17 ) 13 (e Lasae (g 58ad (g S (53 (e 4506 Ayl
4 22l siall Oenanthotoxine S » Lyl 5 Cicuta virosa ¢ sill 8 2al siall Cicutoxine &S

. [43] Oenanthe crocata g s

“OU/::W

OH

Cicutoxine

HO

OH

Oenanthotoxine

20



Apiaceae 4l JsY) Juadl

iy jlassl) -3-6-

dshe Al (4 o sSE g-benzopyrone sesd LS 3 (e de seaa e Bole & Syl S
il oy A e sl il pSlal IS daplall & il jla sSI) aa) 555, [44] Olow ASla ae Al g
.(glycosides) <l ) sSala Al 4 S

5 4
4
6 Xy
3
5
5 8a 0 0
Coumarine

pasadll any o5 clijle Sl dall <Ol aal e iind (Apiaceae) dpadl) Alilalla
e e sinl Cus (e ) jisi g le g3 ST jrias Sl Amineae s Smyrneae, Peucedaneae ostia S\l
. Sl e sSI) (e Aaddie Ao e 5 sing 3 Elaeoselium il pSe e [45] Sy e sS))
it (alial Bae (e alje Q3 Cum ALl 4y 8 Lo gad SSY) S el (e yiixg Ombelliférone
[46¢45 ] ( Apiaceae) dxaall ALilall

m
HO 0] 0]

Ombelliférone

G Gim sede dpedll Al Al SN Sl e g sV ST Cachrys sicula Lo
Ay jle K1 LS el (e Al J Je a3 Cuae[47] Hippomarathrum pterochlaenum (DC) Boiss
¢« Saxaline ¢ (+)-Marmésine <Isopimpinelline ¢ Iso-impératorine ¢« Impératorine < Bergapténe

. Ulopterols Xanthotoxine ¢ (-)-Sprengelianine ¢ (-)-Prantschimgine
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o ocH3
HsC OH O
AOSS o LT
Sprengelianine Ergapténe
(+)-Marmésine Hsy
OCH; ﬁCHg
O
(@) (0] 0
OCH, OCH; AN /
; Iso-pimpinollile
Xanthotoxine pimp Impératorine

KVAPIFRRI N doal sl AL J:GU 4l J:\;\J\ 13 5 «furocoumarines e &\}'&\ e Dl (g gl
Cra t).d\ 18 e Jgsmall (nola S Aadll pas ‘_,’A Ammi visnaga BELT ARENY =ally I~ aadl
. [48] Angélicine s Psoraléne (sl ysedl (30 (3380 Jaall

“ AN
T L
o~ o
0 ooo/

Psoraléne Angélicine

s s e s s Y LelEiia s Xanthotoxine s Bergapténe  Jie furocoumarines JJe a3
[49] Aadl) Al (e A8 (8008 ) g Sl

& 5 (o Sl all 028 (e jde dusad e KT e al) S gz S furocoumarines 2 si L sale
. Apiaceae (» g

A 1 il sl -1-4-6-1

L 8 5yl g 3 e iSHe AL ASLe) Cilatia (e (aliall e ganall i ) il
G35 (e Cliclias LlSbe 4 Jay 40basS jua @) diso S50 LS je (5 5a5 4y shaall
O sl 132wy il Cyay (3) SN, (CsHg) s wY) Bas 5 e liae gf ¢ 2 S

)2%4

1 3 Isopréne
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Apiaceae 4l JsY) Juadl

5 AlaY) il owd) JS& [50] Apiaceae dmeall Allall suilull Sl g
b il e Leland GELI a3 5550 J5Y ClLS el sda o 22l Je & echlin i S
carvone (=S4l 5 ¢ Phellandrium aquaticum g i) (= B-Phellandrenes JUall Juw e

Foeniculum vulgare & s (= fenchone s fenchol « Carum carvi g sl (= carveol

. Ferula Hispanica & sl (= Ferulol Sl 5

B-Phellandréne Férulol Carvéol Fenchol

A 1S A 5 oSl S yal)-2-4-6-1
glsil sae ) aviii ) 5 A SO S alls dual) SO e (Apiaceae) dsesdl) Alilal) s
. Ermophilanolide s Eudesmanolide , Elémanolide , Germacranolide , Guianolide e«
. (Apiaceae) Arardl) Alall g1 5 amy (e A5 aal) A SO Ay 5y Sesandl SIS ) G 00
Guaianolide g s *
. [51] Ferula olga il g 50l (e 830 J5¥ Syl 138 Jicad

R1

R2
o)

«mOR; 1 )KHAOH Me

2 H Me

1)  8a-O-2-hydroxymethyl-2-propenoyl-3B-hydroxy-13-methoxy-4(15),10(14)-
guaiadien-12,6-olide

2)  3pB,8a-dihydroxy-13-methoxy-4(15),10(14)-guaiadien-12,6-olide
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Germacranolide g i) *

. [52] Smyrnium olusartrum =Lill & sl e S jall 138 Juad 5

Ri=H , R:=H

1B,10a, 40,5 -diepoxyglechoman-8a,12-olide

Elémanolide g s *
.[53] Thapsia gymnesica bl g sill (e S jall 138 Jiad 5

Saussurea lactone

Ermophilanolide g s *
. [54] Smyrnium olusatrum Sl & gl (e S pall 128 Jiad o3

CHg
HsG CH3

—
o)

o)

HO
0
Istanbuline A
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Eudesmanolide g s} *
. [55] Ferula sinaica &l g il (0 S jall 128 Jicd &3

HO
HO'

o

3a, 4P -dihydroxy-5pH, 11aH,12-olide
Pseudoguaianolide &) *
[56] Melanoselinum decipiens Sl & sill (e S el 138 Jiad o3

@)

Decipienine A
ALY iy Y -3-4-6-1
oy pal ) Sl Al Gl 553 ga s Caual Al bl all e JilE aae dpedl) Al 8
dpaes (isoméres) Alaie il je dayl a3 5 Je N ol < [57] Hermas villosa s ¢ 5
-(trans«cis) JS& e labdane JSsell ¢[57] 4l iy pll
«Acide gummiférolique LS ye aa )l cahael 38 Elaeoselinum gummiferum ¢ i) 4wl )2 Ll
. margotianine s ent-Kaur-16-en-19-oique « Acide isomargotianoique
acide <US e )l Jx Elaeoselinum gummiferum g sill 4l e salud) dul 5ol < jekil
margotianine s ent-Kaur-16-en-19-oique ¢« Acide isomargotianoique ¢ gummiférolique

.[59,58]
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Acide isomargotianoique Acide gummiferolique

Margotianine ent-Kaur-16-en-19-oique

450N @liy AY -4-4-6-1

CLS yall (o g 5l 13 4ie dpapdldl ATall yiiad 5 ¢ (g0 5 W) (e o g s (e (585 (Al (& 5
(= Juad 53 Coriandrinondiol e )83, L sl g Allad () oS5 Al 5 Lgie 4y ) 5Slal) dals
Al ) sda (e Jead 53 5 Saikosaponine ¢« Coriandrum sativum L 4l el

.[61,60] Bupleurum falcatum

Coriandrinondiol Saikosaponine A

Ao bl &y 31 -5-6-1
5 LS 8k S, adlal Gl ol Sl (e g AR Ak Claldiue a Aokl @il

ledla Laaa ) 3@y o 0 0 JalSIL A Cum il Algas L3 o€ 33 Lgindl
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J Y sl

5 Y Bl S 5 b hrae el g et Al g saall g 3 e L) gials dpapdll Alilall (i s
il 3 ga (& Apulu) A plaall g 31 i 5, 938 in g L) A 315531 5 48154l
Mo s oY) da ) s 0 salll ) Leia s Y Lexin) (g b e g Jayiail ol aS Janiasi LS
S 5 A el Agedll Al e g8 24 Sl ([62] WILLIAMS, C.A. e o8 4l B
Al Ll e sile s S 5ok (o 138 5 Ll g5y 31
Agepal) Ahlall Gulial g Juadll 8 (ald US55 32300 <ilS Lgle Juaniall il

o ol 5 aSH A ¢ Apaall Al e gl daud Al e slul) Aul ol ekl g
o2 (e Al g jrall L) g3l b pamy mem g (U Jsaall 5 Al s 3l (e Ll sine

: &\}.{\J\

L)Y e3a (e g aall L) g 3l Giamy a1 61 Jsaal

) pal) A g Jral) S pal) ) g Ay Akl £ gl
Anéthol
Pimpinella anisum L.
[64,63] / Foeniculum vulgare Mill var.
/O < > dulce
Estragol
[64,63] Pimpinella anisum L.
/ Foeniculum vulgare Miller.
var. vulgare
H;CO
fenchone Foeniculum vulgare Mill var.
[64,63] dulce
0
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Anethum graveolens L.

limonéne (Ll
[64,63] Carum carvi L.
/:\
Carvone Anethum graveolens L.
(U
[64,63] Carum carvi L.
i _0

Angelica archangelica L.
[64,63] Alpha Pinéne

S

a- phellandréne

[64,63]

Angelica archangelica L.
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Apiaceae Ailal| JsY) Juadl

B— phellandréne

Angelica archangelica L.
[64,63]

A3-Caréne

Angelica archangelica L
[64,63]

Ammoides atlantica bl d3ibasSl) Al jal)-7-|

g 54l Bag -1-7-1

Aoacall (31 ) W) 8 oy )l () 588 483K o ld jasma 5l s Gls Ammoides atlantica
Al 6 Y 3 ld Clpendy Suaii « Ammoides pusilla Y & il 4 jlae e J8 Leilipu
51000 M (e Y e yall 8 Juall saii e mm 2.5-2 J sy (5 sam g lad 12 Ll Ll
[65] Ll sall Al da

Ammoides atlantica 43ill 48 je 558 ) g 14-] JSI)
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Apiaceae il JsYI Juadl

s Al &5 il-2-7-1

2] A1l (A o siee Ammoides atlantica <l

C(7-1) dsaal) G Caiail) a5 A%l allall) ciydiatl)-3-7-|
Aaall el Casiail) ;741 Jsaall

Spermaphytes g Al
Angiospermes g Al s
Dicotylédones caall
Rosida aall Cial
Apiales 4,
Apiaceae adilall
Apioideae Adilad) Cans
Ammoides caall
Ammoides atlantica g sl

s AalEsl) cilaladiuy) -4-7-|

ey 5 glaall =3l caall & al g Glas e A atlantica a2t ¢ jadl (oadll Qlall 8
& L aaladinl o5 el Gany 8 lia gl any 8 a0k 5 dege s (ailiad Liay 4l
oA sl abadl JulY) #3ade cliadly dhglie 5 Jall 5f Jsasll b de gt 5 32 e ol
. [66,40] (aal)

:Ammoides (uiall (Al zrall -5-7-)

Joa hle (8 5al 5 jaall LS jall (e it 2 e 450 65 108 5 age Ammoides psisd) e
- Ammoides ueiadl (e A g ) LS jall Caliad (8-))
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: Ammoides (iadl (g A 5 jaall QLS pall 4asy 18- J saall
. Ammoides (il (e A s hrall LS ) Ay Jig

&l Qg oeal) S sl a5 ) £ 5l
Apigénine
Ammoides
[40] atlantica
[67,40] Ammoides
atlantica
Luteolin 7-Sulfate-3'-O-p-D —glucoside
Oglu Ammoides pusilla
[68]
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JsY Sl

[67,40]

Apigenin 7-O-B-D —glucoside

Ammoides
atlantica

Ammoides pusilla

[67,40]

Ammoides

atlantica

Ammoides pusilla

[69]

Gossypetin 3,7,3'-trimethyl ether

Ammoides

atlantica
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Tanetine
[69]
Ammoides
atlantica
OH O
Quercetin 3 -0-4-D-glucoside
Ammoides pusilla
1S*,25*,10S*-trihydroxy-3R*,4S*-epoxy-9S*-acetoxy-
50,7aH-guaia-11(13)-en-12,60-0lide
Ammoides
atlantica
[69]
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JsY Sl

1S*,4R* 9R* 10R*-tetrahydroxy-5a,7aH-guaia-2(3),11(13)-

[69] dien-12,6a-olide
Ammoides
atlantica
O
Acide 2-ox0-60-hydroxy-8R*-acetoxyguaia-1(10),3(4)-dien-
[69] 12-oique
Ammoides
atlantica
1R* 5R*-epoxy-guaian-10R*,11-diol
[69] Ammoides
atlantica
Acide 1B,3B,13-trihydroxy-6a-acetoxy-eudesma-4(15),7(11)-
dien-12-oique.
Ammoides
atlantica
[69]
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JsY Sl

25* 5R*,10S*-trihydroxybisabol-3,12-diene

[69] Ammoides
atlantica
dihydro-3S*-hydroxy-3S*-methyl-4R*-(3-hydroxy-3-methyl-
[69] | 1-buten-1-yl)-2(3H)-furanone. Ammoides
atlantica
HO
- O o)
epi-Tanaphiline
Ammoides
[69] atlantica
Ammoides
[69] atlantica
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Apiaceae 4lilxll
9a-acetoxyartecanin
[69] Ammoides
atlantica
O Ammoides
[69] HO._ ¢ \\\\\O//< atlantica
O
3a-chloro-9a-acetoxy-4p,10a-dihydroxy-1p,2B-epoxy-
[69] |5 7aH-guai-11(13)-en-12,6a-olide Ammoides
O atlantica

OH o

Ammoides

1B,3p-dihydroxy-13-acetoxy-eudesma-4(15),7(11)-dien-

12,60-0lide

atlantica

[69]
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<l [71] A atlantica s [70] A pusillace JSU bl <y 3l GC/MS Jidaill 45y yha Jlasinly
t AU Jsanll 8 i ge oa LS A e a5 Aadae V) LS el i e Ll gia)
Ammoides J dxelac ¥ & gy 3 9-1 Jsaall

A. atlantica 53.25% 19.40% 10.60%
A.pusilla 44.50% 3.29% 13.50%

o3 L JS8 A pusilla s A.atlantica 43l (a3 Al 4 63 5830l LS jall ddasal) Gl jall daually
81 Jsaal A (G s aliad
: Ammoides 0wl (A 9 gl) el -6-7-1
LeSedleny! 5 LSl sbaeS il Glall & A pusilla s A. atlantica = 5 0w IS Jarind
aes sl Joasll 8 adin LS Gl N plagl (gl 5 1 3slaYle caall dallaad AL pusilla Jexins
danda) 8 ol i€ Lllanin) ) A8LaYly,) JlakY) ol Jial) Calail) dallaad sliall gz 3ad 5 JaI
LS a5 BBkl anl 436 Y) 5 5] lajid aalall A€ G jlaull Gl L S3 8 5[70]
B ¢ Oapdll ) g 40 gau agutany 5 Gl all da 4 padll Jballh G ry | Sila da ) (ad 4 0
i Copai Ay 5 AL e (S Al o3a Jleaind el Le Uil 5. el ke Liailh aidaey o i
[72] s e Glens o On s
Lo 13 5 ¢ oSl olal =3aS Cojaall (358 el Cadall 8 Al o3gd ) Galiisal) Jenins LS
5 OGTT (Oral glucose ToleranceTeste) (s by <yl il doa o) sad) Jadlasil) aiigil
oaldiudl apiil) il cadl ) 5 [VGTT (Injection vasculaire glucose Tolerance Teste)
dalaill culels 38 5 250 mg/Kg 4 Ja 7285 dawiy JSw pabaial e A pusilla 4 Sl
73] Al o8 Jlentinsl (e halie sl Cliclizas a5 ade (e dpandl
LSS o8 e US e A pusilla Jobkall iy 3l el il 4 8 5 el (s ] LS
. [74] Pseudomonas syringae pv.morsprunorum Pseudomonas syringae pv. Syringae 4<a_yall
P YO (e IS e B pine A s jSae dia Adlad 311 128 yeldal LS
Serratia marcescens, Salmonilla enteritidis, Escherichia coli (ATCC25922), Pseudomonas
Aeruginosa (ATCC27853), Staphylococcus aureus (ATCC25923), Klebsiella pneumoniae,

Pseudomonas syringae pv.morsprunorum, Pseudomonas syringae pv.syringae,Aspergillus

niger ,Candida albicans [70].
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s Sae i Adabe JLdal) 4y s gl (e il yelal a8 A atlantica (S g sall daally
Staphylococcus aurreus (ATCC 25923) «<Escherichia coli (ATCC 25922) : &) ¥ (e S e
. Enterococcus faecalis (ATCC 29212) s

[75] Bacillus subtilis (ATCC 6633) s il ¢ sill Ao Jlad s Unadii |50 <y 30 138 Jas LS
~Jiina¥) Clabicaae 320uSY) Cilalioas Lgie daa sl s callali sac 48 je salinll culad o) il LS
- 48l A atlantica Chaliied HiSle Wl Glalae 5 Sl Glibae ) el S
5.l paliiiall 5 J gl ¢ G il ¢ asds s uSelle Ao A L sal 5 4 il
sl g aamall 1581 ) A paal) nadl) A€ jall e il el da il sl LLiall as GlliS
(g

<l sl 5f e 19 ) il V) e il silll pmea (s SWSH 0 GC-MS il el LS
(Sl alatiall A I S ) el e dadUll aes 5 ((2)

saliae Aol Lgiladainue apen Cihael Can Clay 3 8N 5 Y gid)) gl ApaS A iy SIS
abre g Walis el ool i) clid jaliiuee of ciy LS Gl 31 Glblias 5 30083
[76] sanall ¢ 8 Al 8 et Cuae Doa sl <l jLEaY)
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4 o) A3l 2l jal)
649 U=, ) allc Lada)l Sle guhaall Gl g | aladl il de puise (1988 . £ glaall [7]
.651
Faasl ALy (50 3l Jead) 3 Al sl (pe e sl Ailia 55 Al 3 N A sl [24]
3 K3, (2014).Daucus aureus (Apiaceae) «Reutera lutea (Apiaceae) 4ux ol sall Leidlad 2l 0 as
1 Ahind daals, 4 sanll cbasSll o)) siSal) 3aled ol
Ammoides s Oenanthe globulosa L . oinll (s bl (aay¥) Gl gise 4 2w <550 [68]
1 Ahiud dada 4 guaal) oLl 8 jiualall Salgd Jail 5 S2e,(2004). (Apiaceae) Pusilla

39



Apiaceae il JsY) Juadl

Ldal) 4l aal yal)
[1] Heywood, V. H. (1996). Les plantes a fleurs: 306 familles de la flore mondiale,Nathan.
[2] Quezel, P., Santa, S. (1962). Nouvelle flore de 1’Algerie et des regions desertiques
meridionales. Tome 1, Edition CNRS, Paris.
[3] Tabanca, N., Demirci, B., Ozek, T., Kirimer, N., Baser, K.H.C., Bedir, E., Khan,
I.A.,Wedge, D.E. (2006). Gas chromatographic—mass spectrometric analysis of essential oils
from Pimpinella species gathered from Central and Northern Turkey. Journal of
Chromatography.1117, 194-205.
[4] Seraga, S., Gedarab, R ., Abo El- Nagaa, Z., Amera, G. ( 2013).“Habitat Effect on The
Essential oils, Phenolics and Flavonoids of The Medicinal Weed Apium graveolens L,”
Scientific Journal for Damietta Faculty of Science. 2, 33-42.
[5] Pimenov, M.G., Kljuykov, E.V. (1987). Neoconopodium a new genus of theUmbelliferae
from the Himalaya. Feddes Repetorium. 98, 373-378.
[6] Stephen, R.D., Deborah, S.K., Krzysztof, S. (2000). A Phylogeny of Apiaceae tribe
Scanadiceae evidance from nuclear ribosomal dnainternal transcribed spacer sequences.
American Journal of Botany. 87, 76-95.
[8] Laouer, H., Zerroug, M.M., Sahli, F., Chaker, A.N., Valentini, G., Ferretti, G., Grande,
M., Anaya, J. (2003). Composition and antimicrobial activity of Ammoides pusilla Brot.
Breistr. Essential oil. Journal of Essential Oil Research. 15, 135-138.
[9] Jabrane, A., Ben Jannet, H., Harzallah-Skhiri, F., Mastouri, M., Casanova, J., Mighri,Z.
(2009). Flower and Root Oils of the Tunisian Daucus carota L. ssp. maritimus (Apiaceae):
Integrated Analyses by GC, GC/MS, and 13CNMR Spectroscopy, and in vitro Antibacterial.
[10] Pimenov, M.G., Leonov, M.V. (1993). The genera of the Umbelliferae Nomenclature.
Royal Botanic Gardens Kew, U.K. & Botanical Garden of Moscow University, Russia.90.
[11] Reduron, J. P., Charpin, A., Pimenov, M. (1997). Contribution a la nomenclature
générique des Apiaceae (Ombelliféres). Le Journal de Botanique. 03, 91-104.
[12] Chokra, I.S. (1994). Flowering plants. Printing House of the Arab Thought.
[13] Quezel, P., Santa, S. (1963). Nouvelle flore de I'Algérie et des régions désertiques et
méridionales, Tome 2. Edition Centre National de la Recherche Scientifique, Paris.
[14] Ozenda, P. (1991).Flore et végétation du sahara, 3°™¢ édition, Centre National de la
Recherche Scientifique (C.N.R.S), Paris, p355-362.
[15] Spichiger, R.E., Savolainen, V.V., Figeat, M., Jeanmonod, D. (2004). Botanique

systématique des plantes a fleurs, 3°™ éd. Presses polytechnique et universitaires romandes,

40



Apiaceae il JsY) Juadl

Lausanne.

[16] Struwe, L. (2009) . Field identification of the 50 most common plant families in
temperate regions.

[17] Downie, S.R., Ramanath, S, D S. Katz-Downie, E Lianas . (1998). Molecular
Systematics of Apiaceae Subfamily Apioideae : Phylogenetic Analyses of Nuclear Ribosomal
DNA Internal Transcribed Spacer, American Journal of Botany, 85(4), 563-591.

[18] Drude, O. (1898). Umbelliferae. In: Die natirlichen Planzenfamilian, Engler A & Prantl
K, editor, 63-150.

[19] Judd, W.S., camphell, C.S., Kellogg, E.K., Stevens, P.F. (1999). Plant Systematics: A
Phylogenetic Approach, 3éme éd, Sinauer Associates, p387.

[20] Torck, M., Trotiw, F. (1980). Plantes médicinales des régions tempérées, Maloine, Paris,
p 225.

[21] Krolicka, A., Kartanowicz, R., Wosinski, S.A. (2006). Induction of secondary
metaboliteproduction in transformed callus of Ammi majus L. grown after electromagnetic
treatment of theculture medium, Enzyme and Microbial Technology, 39, 1386-1391.

[22] Zgorka, G., Dragan, T., Glowniak, K. (1998). Determination of furanochromones
andpyranocoumarins in drugs and Ammi visnaga fruits, Journal of Chromatography A, 797,
305-309.

[23] Gunaydina, K., Erimb, F.B. (2002). Determination of khellin and visnagin in Ammi
visnaga fruits by capillary electrophoresis. Journal of Chromatography A. 954, 291-294.

[25] Crowden, R.K., Harborne, J.B., Heywood, V.H. (1969). Chemosystematics of the
Umbelliferae A general survey. Phytochemistry. 08, 1963-1984.

[26] Dewick, P.M. (2001). Medicinal Natural Products: A Biosynthetic Approach, 2ed
Edition. New York: John Wiley & Sons.

[27] Nordstrom, N., Swain, A., Hamblin, A.J. (1953). The flavone glycosides of parsley.
Chemical Industry, London. 85-86.

[28] Harborne, J.B. (1967). Comparative biochemistry of flavonoids. V. Luteolin 5-glucoside
and its occurrence in the Umbelliferae. Phytochemistry. 6, 1569-1573.

[29] Glennie, W., Harborne, J.B. (1971). Flavone and flavonol 5-glucosides. Phytochemistry.
10, 1325-1329.

[30] Minaeva, V.G., Volkhonskaya, T.A. (1964). Flavonoid of Bupleurum multinerve.
DokladyAkademii nauk SSSR Journal.154, 956-959.

41



Apiaceae il JsY) Juadl

[31] Faroogq, M.O., Gupta, S.R., Kiamuddin, M., Rahman, W., Seshadri, T.R. (1953).
Chemical examination of celery seeds. Journal of Scientific and Industrial Research. 12, 400.
[32] Rahman, W., llyas, M., Khan, A.W. (1963). Flower pigments: Flavonoids from Daucus
Carota, Linn. D. Vulgaris. Naturwissenschaften. 50, 477.

[33] Harborne, J.B., Saleh, N.A.M. (1971). Flavonol glycoside variation in fennel,
Foeniculum vulgare. Phytochemistry. 10, 399-400.

[34] Ohta, T., Miyazaki, T. (1959). Foenicularin, a Quercetin-3-O-Arabinoside from the
Leaves of F. vulgare. Journal of the Pharmaceutical Society of Japan. 76, 323-324.

[35] Plouvier, V. (1969). Glycosides and Polyalcohols of Some Umbelliferae. C.R .Acad. Sci.
Paris. 268, 86-88.

[36] Maksyutina, N.P., Litvinenko, V.I. (1966). Chemical investigation of pasternoside.
Chemical Abstracts Journal. 65, 788.

[37] Matsushita, A., Iseda, S. (1965). Flavonoid Constituents of the Flowers of Oenanthe
stolonifera. Journal of the agricultural chemical society of Japan. 39, 317-318.

[38] Gerichten, E.V. (1876). About Apiole. Breach Der Deutsch chemichen Gesellschaft. 9,
1477-1479.

[39] Harborne, J.B., King, L. (1976). Flavonoid sulphates in the Umbelliferae.
Biochemical Systematics and Ecology.4, 111-115.

[40] Louaar, S., Akkal, S., Bayet, C., Laouer, H., Guilet, D. (2008). Flavonoids of Aerial Parts
of an Endemic Species of the Apiaceae of Algeria, Ammoides atlantica. Chemistry of Natural
Compounds. 44, 516-517.

[41] Fathy, M.S., Afaf, H.S., Amal, E.K., Shahera, M.E. (2002). An Acylated Kaempferol
Glycoside from Flowers of Foeniculum vulgare and F. Dulce. Molecules. 7, 245-251.

[42] Bencheraiet, R., Kherrab, H., Kabouche, A., Kabouche, Z., Jay, M. (2011). Flavonols
and Antioxidant Activity of Ammi visnaga L. (Apiaceae). Natural Products. 5, 52-55.

[43] Anet, E.F.L.J.,Lythgoe, B., Silk, M.H., Trippett, S. (1953).Oenanthotoxin and cicutoxin.
Isolation and structures. Journal of the Chemical Society. 62, 309-322.

[44] Keating, G. J., kennedy, R.O. (1997) .Thechemistry and occurrence of coumarins, 23-66.
[45] Murray, R.D. (1978). Naturally Occurring Plant Coumarins. Fortschritte der Chemie
organischer Naturstoffe. 35, 199.

[46] El Hazimi, H. (2002). Natural Products 3rd Ed. Alkheraiji Library, Riyadh, Saudi
Arabia.166-165.

[47] Rodriguez, B., Pinar, M. (1979). Aus Wurzeln und Kraut Atisan- und Kaurande-rivate.

42



Apiaceae i Js¥! el

Anales de Quimica. 75, 936.

[48] Evans, F.J., Schmidt, R.J. (1980). Plants and plant products that induce contact
dermatitis. Planta Medica. 38, 289-316.

[49] Dean,F.M. (1963). Naturally Occurring Oxygen Ring Compounds. Butterworth’s,
London.p 54.

[50] Mariaca, R.G., Berger, T.H.F., Gauch, R., Imhof, M.I. (1997). Occurrence of volatile
mono- and sesquiterpenoids in highland and lowland plant species as possible precursors for
flavour compounds in milk and dairy products. Journal of Agricultural and Food
Chemistry 45, 4423-4434.

[51] Ha, T.J., Park, K.H., Jang, D.S., Lee, J.R., Park, K.M., Yang, M.S. (2003). New
Sesquiterpene  Lactones from Hemisteptia lyrata Bunge. International Journal for
Reviewsand Communications in Heterocyclic Chemistry. 60, 623-629.

[52] EI-Gamal, A.A. (2001). Sesquiterpene lactones from Smyrnium olusatrum.
Phytochemistry. 57, 1197-1200.

[53] Drew, D.P., Krichau, N., Reichwald, K., Simonsen, H.T. (2009). Guaianolides in
Apiaceae: perspectives on pharmacology and biosynthesis. Phytochemistry Rev. 8, 581-5909.
[54] Budés.nsk.a, M., Holuba, M., Samana, D., Sm.talov.a, Z., Ulubelenb, A., ksiizb, S.
(1984). Structure of istanbulin A and istanbulin B - two sesquiterpenic lactones from
Smyrnium olusatrum L. Collection of Czechoslovak chemical communications. 49, 1311-
1317.

[55] Ahmed, A. A., Abdel-Razek, M.H., Nassar, M.1., Izumi, S., Ohta, S., Hirata, T. (2001).
An eudesmanolide and a carotene from Ferula sinaica. Phytochemistry. 57, 513-515.

[56] Macas, F.A., Aguilar, J.M., Molinillo, J.M.G., Rodrguez-Lus, F., Collado, I.G.,Massanet,
G.M., Fronczek, F.R. (2000). Studies on the Stereostructure of Eudesmanolides from
Umbelliferae: Total Synthesis of (+)-Decipienin A .Tetrahedron. 56, 3409-3414.

[57] Bohlmann, F., Zdero, C. (1974). Ozidsaure war bereits aus der leguminose Daniellaogea
bekannt. Chemische Berichte. 107, 1416.

[58] Pascual, T.J., Grande, C., Moran, J.R., Grande, M. (1984). A revised structure for
diterpenoid magydardiendiol. Chemistry Letters. 13, 247-250.

[59] Rodriguez, B., Pinar, M. (1974). Margotianin, a new diterpenoid from Margotia
gummifera. Phytochemistry. 18, 891-893.

[60] Paloma Filliat. Les plantes de la famille des Apiacées dans les troubles digestifs.

Sciences pharma- ceutiques. 2012. dumas-00740660.p 55 .

43



Apiaceae il JsY) Juadl

[61] Hsu, M.J., Cheng J.S., Huang H.C. (2000). Effect of saikosaponin, a triterpene saponin,
on apoptosis in lymphocytes. British Journal of Pharmacology. 131, 1285-1293.

[62] Williams, C.A., Harborne, J.B. (1972). Essential oils in the spiny-fruited umbelliferae.
Phytochemistry. 11, 1981-1987.

[63] Daloma ,F. (2012). Les plantes de la famille des apiacées dans les troubles digestifs.
Thése d’doctorat .Université Joseph Fourier Faculté de Pharmacie .Grenoble.P 44-64.

[64] Teuscher, E., Anton R., Lobstein A. (2005). Plantes aromatiques : épices, aromates,
condiments et huiles essentielles, Tec & Doc, Paris. p 522.

[65] Ababsa, Z.E. (2013). Etude d’activités biologiques des deux espéces : Ammoides
atlantica et Ranunculus bulbosus .Thése de Magistere .Université Hadj Lakhder- Batna.p 38.
[66]Bellakhdar, J.L. (1997). A pharmacopee marocaine traditionnelle. Medecine arabe
ancienne et savoirs populaires. Paris: Ibis Press.

[67] Bousetla ,A ., Akkal S ., Medjroubi K., Louaar S ., Azouzi S ., Djarri L., Zaabat N.,
Laouer H., Chosson E., Seguin E. ( 2005).Flavonoid Glycosides From Ammoides
pusilla.Chemistry of Natural Compounds, Vol. 41, No. 1, UDC 547.972

[69] Boudermine, S., Parisi V,Lemoui R., Boudiar B.,Giovanna Chini M., Franceschelli S,
Pecoraro M.,Pascale M., Bifulco G, Braca A.,De Tommasi N.,De Leo M.(2022).Cytotoxic
Sesquiterpenoids from Ammoides atlantica Aerial Parts . Journal of Natural Products. 85,
647—656.

[70] Laouer, H., Zerroug, M.M., Sahli, F., Chaker, A.N., Valentini, G., Ferretti, G.,Grande,M.
and Anaya, J. (2003). Composition and antimicrobial activity of Ammoides pusilla (Brot.)
Breistr. essential oil. Journal of Essential Oil Research,15(2),135-138..

[71] Laouer, H., Boulaacheb, N., Akkal, S., Singh, G., Marimuthu, P.,de Heluani, C., Catalan,
C. and Baldovini, N. (2008). Composition and antibacterial activity of the essential oil of
Ammoides atlantica (Coss. et Dur.) Wolf. Journal of Essential Oil Research, 20(3), 266-269.
[72] IbnAlbitar, Dam. (1874). Aljame Li-Mofradat al adwiyah wal aghthiyah(The collection
of medical and food items), Dar Sader Publishing,Beirut, Lebanon(in Arabic), Vol.1.

[73] Bnouham, M., Merhfour, F. Z., Legssyer, A., Mekhfi, H., Maallem, S. and
Ziyyat,A.(2007). Antihyperglycemic activity of Arbutus unedo, Ammoides pusilla and
Thymelaea hirsute Pharmazie , 62(8), 630-632.

[74] Laouer, H., Zerroug, M. M., Chaker, A. N. and Bouzerzour, H. (2004) .Study of the
effect of Ammoides pusilla (Brot.)) Breist, essential oil against Pseudomonas

sp.,Communications in Agricultural and Applied Biological Sciences, 69(4), 619-624.

44



Apiaceae il JsY) Juadl

[75] Laouer, H., Boulaacheb, N., Akkal, S., Singh, G., Marimuthu, P., de Heluani, C.,Catalan,
C. and Baldovini, N. (2008). Composition and antibacterial activity of the essential oil of
Ammoides atlantica (Coss. et Dur.) Wolf., Journal of Essential Oil Research, 20(3), 266-2609.
[76] Loucif, K. (2022). Pharmacological activities of two plants from the Apiaceae family:
Ammoides atlantica (Coss. & Durieu.) H. Wolff. and Athamanta sicula L. Thése de Magistére
.Université Ferhat Abbas University, Setif 1. 73.

45



gjlﬂ\ Jadll

Asteraceae il



Asteraceae 4lilxll Sl Jaadl

JAda

auls Wla 485 mallAsteraceae [2,1]308 1 JS&I dasd et dilig 4l oo il 4alS
A adllic Ll aae s (e dluad HST a5 Al G Caa ) a5 Ale aCompositae
o RS S Alpadl) ) Aaal) dpenl) 2o ) 8 AR Al dluadl 2038 Ziad Compositae 484l
LS K Caiia ) 4 suiall Asterales S SN sy calg Al Asteraceae sl Aseadll
2] © Cileatle dad & & i gall Asterideae

¢ Agilal) il 3,00 4 el Ly ¢ [3]Adsn ol 450 8 jhna dpndie LS dpanil) Apadl) auad
L8l sl A 35 ke Lo Lo 5l Jmny (s5ind it zshan o Jans ) dpadad) Sl d8biial)
dagae o | jolig danda 5 danate o sS Le Wlle iy 5o ol Aliliie Blald )5S0 38 ddlaia 30le
involucre by dalas pseudanthium 4l 5 3 Jici capitulum 4 s,y 4da¥) 5 ) gill | cliay!
B3,k s, phyllaries BB, sl bracts @8l e A3sSall <l j)sall dae i 35150l 2
z 55 s s sale Gyl Jla 30U acly (el ulB) ol paleaeidion sl 2l o S
A5l Ul dape dagie o Aige ol 580 5 45ia od jide S e kY <500 - 1 O
il anile o sl pappus A sl sl Ads Blane Jladl (e JilSL Jias gl ¢ el §f aania (<Y
Al 488 ) dadl) Al lalml) Ails ol 4 glude dalaiia (e gemd dued o) A e A3 KA
aadie Ll 5 a dasadll Al Bsd Lanl) | ageaill LG LA Ab s (a geadll 4l
an s el dm g (JSN AE and) Gl Unee ) ac e Tsil S50 CHlEIY) daa
e Al 3 alll Al Cisaad s usr 95 3e Al (AU AL ) dpac 8 slaal) diay sl
Le ) aioe Ol s elay sl dapie 5301 cypselum Alsess (oand dxide

([5,4,1] 4ika sive Lgia7504L8 17 5 ¢g 55 25000 Ao Ae ) se (in]620 Al 8 dranill Aliadl) o
S Sy Ll oabed anall) Lea 535 Al Lo oy 5 3haall Lactuoideae ped) : Cpiliad 5
Ol (6l 5 sl e s L s s il Wi of Cilas 3 3eal) Asteroideae
= Vernonia 4l & & 51500 o (s siny 3) Clilall sxe Cus e Lenlial ST Senecio iia ¢
.[7,6] & 600 = Centaurea s Cousinia (= JS 5 ¢ 51000

[6] &5 638 5 osin 111 Lui b & el ¢ & 51408 ¢« (uin 109 lia i) jall & Ll

Qlel g gahll gy Ll Gany s Lala®ll daly ¢ alladl o) jal asen 3 8 e a5 L
Glie ) b A aadiud il

46


https://ar.wikipedia.org/wiki/%D8%AB%D9%86%D8%A7%D8%A6%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%81%D9%84%D9%82%D8%A9
https://ar.wikipedia.org/wiki/%D8%AB%D9%86%D8%A7%D8%A6%D9%8A%D8%A7%D8%AA_%D8%A7%D9%84%D9%81%D9%84%D9%82%D8%A9

(Asteraceae) dzaaill Aliall &) gal) &y 3 gill-1-11

DLEEY) drl 5 Aluad A 5 ¢ Lanads o ST o 4 58 3l clblall Jilad 8 )1 (e dpaail) Alpadl) 2ad
o Al aasialgl GlEY 5 Ay i) dpdadlls Al Ll (S IS 8 Baa) sie ¢ allall (6 gl e
an¥loadl seda ol GBod st sl 1Sl Iy 8 Lay Al sy andy A8l gny) skl
ST e A pall Aladl) ax ¢ [1](1-11 SRl Gneall o sin g (ans ol Ll el 41 Lo il
Lol Gleaile 8 (8,Y) 5 ¢ leaa Jiladll

Aall 8 2 s lgie Bl 5 ¢ dpude Clils abaadl lgindle 5 ¢ Sl JS b dpenil) Aladll ¢ 5 55
e Ay ) il a0 Lgudliad (and | dpabiail) Lpeal 3 Lpany | & juns ) il

Leans 5 Artemisia — Inula-Aster Jie 4uls daal <3 leia 1 5 <Calendula — Chrysanthemum
[2] (Helianthus)Jie dil3e dpaal 53 HaY)

(S e ) Basniall Y sl 1S ) ALal) 1S pale Lty ) clandelyg sl (B JS et 5 Ll jan ¢ 55
 [8] Wi

o2l aY) e wall a8 @Y Sl Jaall 43S Jerid daeadll Al il

5 Sl saliae Ll lpailad e ¢ gl L Al s2a i Jasivd 5 Bellakhder1997,
9] LiSll Balima Ll i g dpuilsal)

Sagase NN

[10]Asteraceae dxadl) dlilal) £) gl L) dda A _1-11 JS&)

47



Asteraceae 4lilxll Sl Jaadl

(Asteraceae) Apaaill Alilall Lyalai®y) 4saa¥)-2-1|
>l e all S «Cynara scolynus <8 s Al Jie 40LaBY) Ll (e SN dluadl) sda Jolis
¢ slall ol e Cuy e s (e g At CuscCartamus pball ¢l Y i U8 45 (e
i 33k o) yanll o la 3 iy (e Ay 5 ¢ pladall 5 oDl O ge 5 G silball deliva & Jastioy
Osle 5 QS lakall 3 aadind Gl jie 3l Wl ¢ deluall delia 8 Jesiod Carthamine Liwasl)
A5 Cua Buaa Badate s e sl 90 Auadl) o3g], Jaandll ) a8 IS 5 Alde
oda Joati ¢ (gaaall 28l 2l 8 Bac) s Al g S ol ode B Cu )y 5 peedd) dhe Gy aaad

2 pealall 538 e (trans-estrefication) 4dliae Cle & (adat Jiady (g gan 3685 () g 3l
[14-11]

Ol aledal jaiae (5S35 4aaY) (e aidie Cula o LolaB@Y) Lalill e Aluadll o2 il
¢ 30 aiVlaatind & JsY) cuilall e Jo Y qula Al T LS ¢ il 5 el A s (e
CllaaS Ul Jartiod WS ¢ el 490 5all G jpanill 3 3sane i o Jantioy e (anlld
LSl seil dafie pailiad Ld Al Glulau] 3aaete L3S e St WSe edulcolorant 450 5
4y 5a¥) Gland Ap¥anall Aladl) b @l LS WS ¢ (fongistatique) kil sail 1S 5 (bactériostatigue)
. [16,15]

L [17] A sl shal) paibadl)-3.q)

o OsSh8 g Bl Y A5 315 dpuled L sam s ol Aalatia bl 5l ¢ Dldel ce b le
AuSie 4 sl 3300V G gie plall o ) 02g] 3 300 adl 5 ¢ il SI (e JilE 22e

(i) dape Uas a5 e 5 a5 Al Bl e OS5 Asteraceae bl il
OsSe By (o) Gl s ¢ Adlall i) ) gil ) Jgai 385 Alise A0S el a e g 5ins
Al A @l 58 e g siaile e ¢ L)) s

ige a A Lelad Jla il Y e Ole g aa g My ¢ DAL o et LU Baay Ailia Jla V)
any A LU aa g Y s ¢ A8leS A8 ey (e B8 ) JS At 8 She Adaly dpa A el
calisg WS delad a3l L) Jla Y (e aals g 58 (e B0l S E g1 81 any By o) sl
OsSy a8 5 ¢ LlE Bamy ddalaa Bas) g3 8 jaan gt ai g ¢ bl ) MB)‘}H“;J\Q}‘Y\ ARYS
i A Wl aeady Apadl) o3a Jliaiy ) ie sl ke s Lasa ol ladaie (558 31 dalall
(i Lega 3alls () 585 Cua ¢ daga
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. [17] Asteraceae <l 4381 £ ¢ gdl) 3y guall 1 2- 1 JSA)

(Asteraceae) dxanill Alilall alall Ciyiuaill.4-||
1-11 JJJ;J\ s Asteraceae Al Canal
Asteraceae ALlall alall Caviiaill-1-[]-J o

Plantae : AP
Magnoliophyta peed]
Magnoliopsida ‘caiall
Rosidae : dac yal) Al
Asterales : il
Asteraceae i)
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Ormenis gsiall-5-11

& ekt & 5120 (e ST auai a8l 51l 8 ¢ Asteraceae 4ble ubial jral (e 33a)5 & Ormenis
s siall ) sl dilaie 8 al 5 Glas e Llle 3, e

Anthemis nobilis s Chamaemelum nobile aubs Liadl 43 5 2l 5 <Ormenis nobilis ! i Jesl
oo Lee i) 35 L 150l 6 pane 5l Ay st dpdie il o L el sl sl Lo gl JSYI
o sale 4c) gl aalgiijial S e @l Bajiie slian )l W 0 Losdle 5 ¢ ie Caal
Jad 4 Aol )l 4 5l 8 gty LS Acaddiiall Juadl s &y jaall s 2ok ) ol yall 5 J gial) gectlilsl)
sl A kel Cy il zlAY Ll aadid 5l sl dal Jsb e Gl
[18] D shall delin i Aala y Calall g Juanil il jumatinn b Janiny |y S At

s e il ye Jiad oAl ulial () Quiad) 138 e g ) Caias

Ormenis multicaulis Braun-Blang.& Marie «Chamaemelum mixtum (L.) Alloni <Cladanthus

mixtus (L.) <Anthemis mixta (L.).

Leiol Cun Al @I 8 g3 aliee o gl Lad oS oS0 5 ¢ sl o8 peibise
1Y ) ¢ il ¢ i gie Unllae Oyl o Lilagle Lo i clibs) 8 gy U 23 55 (i)
0. Mixta : 3 all & &) sl dsedy Ormenis uis Jifial oy | [19,18] 51 3ad) 5 Qlina) 3\S

. O. praecox O.nobilis¢ O.lonadioides . O. africana «

ultdl) Gl 8 Ormenis guisd) bl @laatiul.]-5-1]
Uany juiast 8 g el Gl 8 el Gai e Ormenis puinl) (e gl Y1 G aadin
Grall A Jaxisy 3 Ormenis mixtus & s dalac Jodl sliae s gadill sliae 4y 5aY)
Sl dalas (3 Jarid LS ¢ 38l amall Sleall o5l sale)s GBI Jie o el
GlaneS g AT Glaladinl 5 plaall 33 )a ¢ 3 gdae ¢ Ol 5 sanall Cllgdll 5 g2 ) guadll
21,20 ,18] <l ydall
a5 o [22]Adle Aadle () 2 Y pauliil) a3 Ormenisusis ) (<385 Al g ) 53Y) a2
sarall (al jel 5 el 2 ae 8 Ormenis mixtus(L.) addies ¢ cijrall (& ¢ (a sadll
Zall L aaiiing 5 gl A 5 ¢ A0l sl 4l al e el Cuy 1AW Lad o )5 Adlisd)
23]l paniisall (e daall (8¢ L iSll alias 5 BII ) je g i JadiieS il 5
LS s Juad coaell Ormenis mixtus (L) 4ll kel cull of a8l & cud )
A< 5 Micrococcus luteus s Staphylococcus aureus¢  Bacillus subtilis¢ Escherichia Coli

.[24] Trametes pinis Aspergillius niger¢ Penicillium parasiticus Jis 4_ykdll U 1584l
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Coonall lalia (ans (8 <O mixtus J il Claladin¥) e paal) 48 e slaall dul all < el
iy Wi [25] ool & il = goall Glo 55n I Ganss @b sk ¢ 8 ppandl 5 Bl e
e z24a) Ormenis nobilis a2ius ¢« Ormenis (s 450 sell &) Y1 (o Gl panivall Lo J pasll
[26] soandl a1 5 pansl sl 5 eSSV 5 o 5uila s W 5 Lial) 5 aaiagl

Aagall Lall Sl (e (i) aia Lapw ¢yl (8 Jaliae Ualii Leayl O, nobilispalaiue el
[27] (553 Uikl A5 ) il (i

Al sl 61 3aY) e plagall o s 5 Caadae ¢ Jil ¢ sare Lol @ld O asiins e Jpanll ol
[25] Sl s e 230l 8 Lgrillad Lyl ALl LS Syl 028 & jeal 38 5 O, africana (e

¢ Abtiadl LAY 5 520800 Talizae Walds O. Africana < sil (J Y Galiiuadl ekl LS
hll 8 Layl O, Africana sy Y gl adeiad el sald) (e ddle daS; Lalial) 138 agi )
Vi 5 Wl aiay 3 s sall s Y giadl) daie O Gl S Aucalal) dailiadl i)

.[28] glucosidase

Gy (e Yy 5 Q) b g o gaadl a8 LD sliae JelaS 33 O Praecox

[29] zudill alias 5 (Suse 5 (s2me 5 JadieS O Scarriosa

sdgalal) & Cilaladiu)-2-5-]

ERVEL| ) g eldal aulil) skl dlacy Ormenis o ) 8 Al g ) gV a2t
Cladanthus$ Chamaemelum ¢« Ormenissbiadd 4 ol gaad) Llladll-6-1

301 Jsaad) 3 Aliaall dm o g Cdladll Gamy 3 smn g el 138 e daa o g Ll o )

. Cladanthus s Chamaemelum OrmenisostiaSU ¢ ) il (ansd dua ol sad) CHllladl) 2.1 J sasl)

T sl il £ 5 g
Ormenis
aail) dans Ormenis multicaulis [30]
(Fumigant toxicity)
308U 3lzae Ormenis Africana [28]

Chamaemelum

b yhaall alas Chamaemelum mixtum [28]
adil jall sliaa Chamaemelum mixtum [28]
JUllaca Chamaemelum mixtum [31]
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oAl dvew Chamaemelum nobile [30]
Cladanthus

308 3alicas Cladanthus mixtum [28]

il yall alias Cladanthus mixtum [28]

Ormenis (riall ¢ g3 () ) 63.7-11
olie 5 Ayl el ool gal & guilly o aaly Ormenis oind (ShesS sl ol il jo caiy
CLS el lalie cuy WSe Joudll Glane Gapadll day oy il delall claiidy

. eudesmane 44 ) oo ) JSG W08 Al A 3O Aty Sianl)

&0l 5(2-1) Ormenis mixta 23l (pe iy jla s Alle (e (S e dhad (e il jall CAES
5 ¢ gu)sSsle s e su)sSole (galal i cuind) 138 (e Gie 58 e el e B LS
.Ormenis mixta 43l (pe LSl (aead Cliide 5 ¢ 2y 53580 [5¢ A3l 518 Galaa]

sl jla oSl

CHj;

\

Ormenis (i) (e A 5 jre 4ol Hla S LS ja:3-]] JSA)
Ormenis weiadl (10 4 5 jaall Gy jla KUI: 311 J s

JegT] Sl [ R &5l | sl

1 | Corfine H | O. mixtum [28]

2 | 3'-hydroxycorfine OH | O. mixtum [28]
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A gAY il U gSuuand)-2
5 (3) cladantholide 1S 3 (s a4 SISO Gl U Sanad) Alle (e aS e Joad &
.Cladanthus arabicus 4.3 (3 (4) elucidated

OAcC 0

AcO

o O
3 4

Ormenis (eiadl (3o &l 5 jra Ay yiy Siass LS yai4-]] JSE
Ormenis (iad) (e Al g jaal) clin U Sl 4o J 52

a8l LS ) gl | aalal

3 2-oxy-laH,5aH,6aH,74-H,110-H-guai-3,4-en-6,12-olide. | O. arabicus [32]

4 | 3-p-9-p-diacetoxy-64H,7aH-germacra-1(10),4(5)-diened,6- O. arabicus [32]
12-olide.

Ormenis mixta & sl ¢ 3 () & g5 -1-7-11

aaall e W S 5 KT S ) 5 Ormenis mixtagsiadl e 4l e sl 4l 50 ¢l ) die

& il Sl Alle ) o Leia Al jaall LS pall alana Gl (i Cus Ormenis mixta
Js32) bisaboléne JSie= (19 -18) (=S = 5 eudesmanolides JSu (5-17) <SS e 9 Ao s i)
(5-11

il U sSid)-1-1-7-11

eudesmanolides JS-1-1-1-7-11

eudesmanolides JS: <13 Ormenis fuscatum & sl (g 4 5 jaall iy HU sSaaall: 511 J 52

Al Rs Rz | R: LS yall aé i
[33] / / Mac | 8 a -methacryloyloxyarglanin 5
[33] / / i-Bu | 8 a- isobutyryloxyarglanin 5a

[18,33] i-Bu Ac | Ac |3 a-—acetoxy-8 a- isobutyryloxyreynosin 6

[18,33] Mac H H | 3 a -hydroxy -8 o -methacryloyloxyreynosin 7

[18,33] i-Bu Ac H | 3a-hydroxy-isobutyryloxyreynosin 8

53



Asteraceae 4=l Sl Jaadl

[18,33] / / /| Santamarine 9
[28,33] / / /| Armexilofine 10
[28,33] / / /| Armefolin 11
[28,33] / Mac | H | 8a-methacryloyloxybalchanine 12
[28,33] / iBu H | 8a-isobutryloxybalchanine 13
[28,33] / Mac | H | 8a -methacryloyloxyarmexilofine 14
[28,33] / OiBu | H | 8a-isobutryloxyarmexilofine 15
[28,33] / Mac | H | 8a-methacryloyloxyarmelofine 16
[28,33] / OiBu | H | 8a-isobutryloxyarmelofine 17
0

WOR;

R,0"

Ho M &

Y o]
5 (R = Mac) ) 7(Ri=H,R,=H,Rz=Mac)
5a (Ry= i-Bu) 6 (Ri=Ac, Ry=Ac, Ry =i-Bu) 8(R;=H,R,=H,Ry=i-Bu)

OH OH

6]

12 (Ry=H,R,= Mac) 14 (Ry=H , R, = Mac) 16 (Ry=H, R,= !v|ac,R3:H)
13 (R;=H, R,= iBu) 15(R;=H, Ry = i-Bu) 17 (Ri=H,Ry=1i-Bu, R3=H)

. [33] Ormenis mixta g ) (e 4 5 ma dain JU sSumpus LS 5[] JS4
:bisaboléne JS®-2-1-1-7-11
bisaboléne JSs I3 Ormenis fuscatum g sill (e 45 jaall Sl YU sSasall: 6-11 J 2

e Al g sl LS ) N°
[30,33] O. fuscatum (-)-ar-curcumene 18
[30,33] O. fuscatum Bisabolen-1,4-endoperoxide 19
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> 48

Ormenis fuscatum g sl (e A 5 hme At U sSuas SIS a7 6-11 JS

14y i) S pall-3-1-1-7-11
330 JsY e e GLS e aouf Ormenis fuscatum 4l (uds (e Ay il GLS e & e o

. [31] Akl Aslaall (e
N 0
0 M\ 0 S
0
O ‘ O
20
21 22

25
23 24

Ormenis fuscatum g s (re A 5 jae Ay il LS jar7- 1S
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Al i g-1-8-11

il adle Corall) L) Jlad 8 ala o ¢ jaze sl 4y 5w 4y jlae 435 4 Ormenis mixta
(Ll e bl Laltdale Lol ) Jass sial) a1 el el Cuilal) GU3S 5 (i 5 5 L

ol (& 25,18]" HellaladDall" el as¥ly o jad SIS 5 o jaall 0 ol sy 489 j2a o8
Anthemis <Ormeni smixta (L.)c Chamaemelum mixtum (L.)lie slamsl 3ac Gllai ¢ Jaws siall (¥
wii L ale 5 Lo Lo 53 A 5 Aitne Ll 040 10 cM i Lo Ledlas Jsha 7 515 ¢ [2] mixta L
OS5 5 sl slian a3l Cp aal i LB i) JSEN 8 salacgige 1ol 5 s AT B
Cuaiiall 8 ol o) a5l uiie el S Ol ed om Lo sk saclll o) jia
[32,25] dashaa 5 3ala (JSEN Akaina ol 4y sbian

e 2y siaglS e Jil a e dadl 5l gAY ml Y1 (8 5 dlapl) QUISI ety SIS gl
Al Jalidl bl g Giany e Lial aa g, Ly dahaia (B (B30 Je

i sali g Aael ¢ dpalie Aol Gl s slian SO 5 el jha Sl Gussn SOV Jad
J19] 4D 5 Al & &y e g dia cdlgha 3))5Y) | 60-15cmg L)

Al s A Aail 2 5 sl el (oulil cuy e Jpeanll 2 4 sl Al g )
[34]ushall delia 5 bl b axadiy

[18]0Ormenis mixta A%ill 48) & g5 g 3 5 91811 JSL)
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dudall Lemlartiaa)-2-8-1]

PARENIPLTRIRN Byl Aaagh ¢ el Aags JPLIRYCY ‘“;s\ g ) e & Ormenis mixta Sl addiey
oAl cladia s dalall ol jall | shaall 85 (mny

Bac sa sy Clul ol ramy ST ua A0 23 Qg ) ) Adul W glaal LeleSh 3 oa ) e A4y
e stel 38 5 0sSE hliall pamy el g 3 A Adlaiall s A5l o3¢l Adliae LS
YA any 8 AdliRe glalia 8 g gl (udi ) 3 5

A5l gam.m auiaill -9-||
Al el Caneatll: 7-91 Jsas

Plantae PINPWA|
Magnoliophyta pnidl
Magnoliopsida auall
Rosidae doe ) 44
Asterales au
Asteraceae i)
Ormenis oaal)
Ormenis mixta g sl

Ormenis mixta A%l dxilasS giidl) dal jal)-10-11

Ly an £ sl 8 Agliiie Apnlul) G 3l ol Ll e sl 8 52 ) sl il jall amy < jS2
Al s g pmall 5 ¢ alatiall pe o gl galal Jalll (e dage st dandy juali 5 (il
o —Pingne ¢ (32.0 % -27.9 %) Santolina Js>S & 4l s3¢d oty 1) Jiaall, [33] Asteraceae
il ae ¢(3.6%) Artemisia Js>S s (4.5% -2.8 %) Yomogi JsaS ) dilal (15,0 -3,6 %)
Al o 5 ¢ O S Glo Laad (g okall cu il (g giag ¢ Gl ) dila), J8 S ALlad)
[35] 0l il (e fas dcaidiie ClaSy bl IS4

Ormenis J 48 sedl ¢ Y e e Jsmanl) i Al kel Cy il gging @y e 3 0le
¢ Wl 5 5Sadl) dadatia pee AN il i) Dol Gadi e ¢ L e 5 S S A mixta(L)
san Joe Lad o ¢ ferneséne JsaSs Artemisia JsaS 5 Yomogi JsaS ¢ Santolina JsaS
Cagiaall (alaal) e did) Gl g S5 Haell

HO N — N/
Yomaogi alcohol Artemisia alcohol Santolina alcohol
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Ormenis mixta 43l (e 41 g jaall g 3l Gany 19-11 JSl

Ormenis praecoxd 4xibaill 4wl -1

:Ormenis praecoxdixlll ciua g-1-1|

Al S5 3 hnae Aad) yal (g gi Gl ga * Suall i salill* anlh a5 yll Ormenis praecox g s
o) ) ¢ dagh ) o adad aa AF A0S 315V 400m 10 Ow Le Ledshe de sia 5l B i
o Alid) ¢y gl Al Ual ol anall 3mea 0S5 L Wil 5 e g 1,0 Gl )
¢ 5t il ol ST 1 jedae 3,V 22l ¢ AV Ay padl) s pall 8 jaal e ) e
1.5 O st 0 sy Db @y el o a1 (3 G0 5 S | jedae 2l 5 Caleall I Jaai o
3sas sltall Y Dadii | sslall s all (8 dauge 5 7-1 e s 83eae 5 ¢ 2.5em
O La il b 3 Gy 1.2mmed) 1 oe Gl o ad) 8 Al adie 5 sl S Sl

P s il
s hale JSo aan Ly 8 Ll dils ae daala ) Ul 583 e ¢ Aile <2-3mm <alall il 55
oY) e e

DLl 3 pmde o A 583 jae ¢ Ll A8y ddalade LB 4da siae cypsela oo 3ke Bl
[36] A sial) an¥) el e A sl shaliall & iy gl

. [36] Ormenis praecox 43:ll 5 gea :10-11 JSE)
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Ormenis praecox & $ill s $EY () gl g -12-11

Ormenis praecox J 4l sell ¢! a1 (pe S yall (ans J e a4l 4l e saland) il Hall < yelal
93 O b S 2% lld & L Ormenis fuscatum g 8l (3 A5 jaall LS all (i 8 g
. (6-11 JS&)) [38-37] (19,18) bisaboléne JSu

2-Methylallyl isobutyrate Leaaale cilin 5ill (5 sal) Gl e (pe A8l dsiladi <l jiud 4
[40] (811 Jsaall) (25,24,23) <l ST Jiie <l il Leie &0 ¢ [39] (20)

[41] (8-11 Js2ally 5-(thiophen-2yl) pent-2-en-4-ynoate de methyle « Jsisasl ( 5 (Gidie *
N
26

.[40] (8-11 Js2al) (22) Nerylisovalerate «S < Jj= o
O.praecox < 4l sell ¢)3aY) e 0w sY Cpin yi S (S e Joe ¢ dld L) diLayy
[33] 5-11 dsaally (17-12) bisaboléne JSe 53 LS je 6 e 5¢[40] (5-11 Js2all) (9¢10)
Ormenis fuscatum g sill (s 4 5 jxall SO 8-11 J 52

H
CEC—C=E—COOCH3

e Al g sl LS yall N°
[28] O. fuscatum 2-Methylallyl isobutyrate 20
[28] 0. fuscatum Neryl isovalerate 21
[28] O. fuscatum 2-Methyl-2E-butenyl methacrylate 22
[28] O. fuscatum 2-Hydroxy-2-methyl-3-butenyl methacrylate 23
[28] O. fuscatum 2-Hydroxy-2-methyl-3-oxobutyl methacrylate 24
[28] O. fuscatum Nerol 25
38 O. fuscatum 5-(thiophen-2yl) pent-2-en-4-ynoate de methyl 26
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s Al gl all
i pud@dY) Aadlas 8 Aaantl ALl g gl o 0 Al )3 (2011). v, ABY ) o, i slia[15]

(27) 2.0l & slall ien Anala Alaa

Oe )5 Al Gisa 3l 5 ayshs oIS ) shaY Al s Sall aass | (2006). J, e 3-[16]

3 AY) daals, 4y pianll LSl 86l )53 (Cistaceae) il 5 (compositae) A4S yall (yiililall

. Adlaiud (g ) giia

il gl gV G e Laglen Alladll GUSSal Adny pedadul (2022) .8, s e-[19]
Chrysanthemum  fuscatum , Chrysanthemum macrocarpum et Chrysanthemum. R

pstall o) i€ saled Jl 5 She Ay g Sae i Lgialaliial 45 5lie 4l aweboudianum

 Auhaind (5 ) siie 3 A Y daala
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Ao L 331111
a5 5 shie e alad Al i) A ddllas w12 sila s SN Juadll o) i) 4085 2a8
& MS ALl dillas 5 (GC)  ladl Ll e sila s S (g el o5 G| alall o al) (e i)
S Jaadll Jilad S gkt Y sy AJP Martin 5 AT James oS Laie ¢1952 ale
duadll 33al 8 duadl sgee MR e Ll glladl dell CliSe z oA chal il
Slo aainal GligY) Haae g JuaV) o Ml 5l 3 sa B ) ie il S
OIS eanall 13l 5 4l Aalill (e Ngas 1 el (CF) e o) Sl (E1) 555N 33 53 bl
Go Slimndl (85 50 J5Y Aedail) o2 Sasud & Cus LC-MS (e g ml GC-MS dakail g gk
bl JS 5eY) 138 Jadi )) g GC-MS (1 Jshl s | C-MS dalail y shai (3 jaciasl, pualal) () 5l
dilsl & LC-MS_ushi Osislealls VL Talroze b Aaulie (3N Cag)dleals sk
Dhaas Jiladl i) e sile s ,SI Juadll saee ] Jaa il 4 el dae W) ) sendinl Ladie oClyigad)

[2,1] ALY il (e 3 V)

Y5 A5V Al o 038 cilS 1973 ple Alles unl in) (B Gaiail o 53 slaa s (S5 DISa o8
3200 1) Agal oll oda s Mg Sl JAdal)l dgal " ol CilK5 ¢ MSs LC o b Al A s
Agall Jdas Jo ety (IS 5 GC-MS e Lefiny ) Ly 3 Apllaill 36Ul udi] C-MS el
€052 400 (e ) dLuadaiall Ay jal) ALY cld ddadll ye S yall 5 La as ) 5 jldaiall

Bl 5 s e S ez je Dl Sa Juadl 40385 g4 (High-performance liquid chromatography)
Gl 5 oSl Jelaill 8 5 A dagiddl 3okl e HPLC oY1 ild Jilad) o yiiu) (3 ke Juad
Agle (ol al jall o dall Dl Sl 38y o 53 Jiad o Jiand dis ALl AU Lte 53

Lo L 5 dus gaadl Ll silas S OSAT (g0 US43 58 HPLC il Alle Al Lol 2 siles S
et aal g daglie (8 LS jall Gl 5 n0ad ¢ Juadl Ll e LSl 5 4 gall cliasSll 8 andius
[(stationary phase )<l ) shall e (g g3y 3 sac

:(HPLC) 1Y) Adle Jilual) L) & gila g S-2-111

Cilide b le sl b KT 5 ol gall G Sl Juadl) sl 40 aal 80 e gile g KU e
Ll 5 (mobile phase )<l aall Jau sl e Lge ) il e ddbisd) dadl c¥lae 5 cileliall
(GC) Wl Ldl & silas S 5 (HPLC) Jadii LS (stationary phase ) <l

. (HPLC)$2 Le-1-2-111

il T gl g @ jaiall Jass ) ) 5l aaed G 8158 gila s ySI) o) gl dan
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) g e ) alee 8 & ata bany e adiay High-performance liquid chromatography
Juad g Jilad e IS b A0S L gy BY 5 Climand) 5 il JATS0 4 Sleall 138 5k
Yl e el A sl

o s KU 5 A gil) (alea ) Jalad A8lia) Cacth ¢ a gy dns Loy zlads Sleadl 138 culiulad ) i
Ll e silas S O g Ledn el a3y Cues ) (chiral analysis) DB dseae s o
.(column chromatography) 4asdl 2 sexll

:(HPLC)J 4> <ligSa-2-2-111

At ) b S 8 (e Sleadl ()5S

:mobile phase réservoir &aiall gl gle g -1-2-2-111

Y s G 5 o) sell (el e Lidai L (55 o Ja s e sle s 2 yae i (flask) Gso s
Jleadl Jlasd aiad ¢ @ jaiall Jas gl dlae ] die (i) 1 (e 4t cang WS, Jelail) die Und b Cany
dallal) a Uasll

:(solvent delivery) quiall Jua gi alai -2.2-2-111

ole st Al Gl (a5 3y 5 e Sy oadadl Ll jall gl ) Gleal daiae s
La Sl (e a2 I (& 5 ((crew-drivensyring type) Jless I3 dida 3aias (HPLC) (A Qi
ccndall il Apalia e Ll V) Glmd) Jane (A oSl A ey

5 i Al shaud 482 e (Reciprocating piston) ostSall culd 4pan il da 9o hall Aaiaall (oS
peall Aol Lpaaa ) o2 Ul e Jalii 5 ¢ GulSall 48la0) 5 dpalaY) AS al) Al 5 §
(psi) A2 s dua g S Jha 5 10000) dar xS (a )& aka ae el 40 I35 G sl b s
Sl Y Cum A3 4 e S¥ e (gradient elusion) z i)l deadl degall Sleadl cilaladiul (re
il da 5 1Y s(Column back pressure ) 2 saxll uSall Jaxall (e sl b sale (S

s Adal) JA) aU33-2-2-111

axay(loopsample) sl Ca sa Sla (S Leath die Cilalana axdii 5 5u 5l M 05S o S
G () Tzl (55 & jadiall Jas ol (5 e () Apadl a5 Clalanall 316 e 51150 10 oe
O5Ss G Ala Al & i€ 1) Jolaa Bl 5 Alle Alls 8 Al 05S5 ) ama Leilas
e L & sul 100 J1 (e sl AeSy Aall st ¢ Sl 5 & il Jassgll ae Lassia cudall

oSl Al geusy W 3liial (4
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3 gand) -4-2-2-111

a5 faall BB e 3 6l e le giian 6K Losale Juadll lae Chaad Cua lgall QB g

(e 5 G ey 5 JSU

a5 3 e ledsh 7ol 586l aea (a5 bl g gl o et Baasd)
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cdshll 2ah ) 5 Hadll QS Gy Juadl)
scaven ) <badl (il 2 seadl Jo¥) (e s () aniii si(Precolumns)dal syl daee¥) o

dgandl UG 5 padal Ll sles 5 dnall (fa dshie moad 5 (gercolumn
GO slll AL o sdy 5 Aaed) s Alhaie 5 sl 3 sesdl G 4 5 (Guardcolumn)s sl
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(e 5 Akl 1 (8 axitial) 3 panll sda iy LS
L skl = 5l b dgabin e 5 A0 S Ol ja L (el el 0 (& 5 (pelliculair) <ilxe o 3a
Ge A I o Lia gD ol ISLl (e daebie 488 ) dikay dilie.mmd0 ) 30 (e
Gl sall 5 il sl Juadl GY) axiiey 3l 5 (lon-exchange resin) (s Jakal
e o gsingsale s, abuall gdall o sdall e AV ¢ 5l 5 aaall 5 S 4y sl
Ge NN il I e oY) 51 WSl (g (S5 5 mmM10GN3 O Wk 5l S B ysa
Llal 5 dsendl sdin Lo 5ol dediiivuall ol gall ST (e el Wnlaudl 5 5508 Jalal
Ll ol LS 3 geall AN pedandly Jas 53 488 ) 4y guac dduday Jalas

o Leasn die Lpadlaiul al el 403l ol sall 481 je a3da 5 i(detector) «AdASl) -5-2-2-111

salall i el paiall o gl ale (5l Risna duald (5 siune pn candlii Ay g€ ol LS Cany s ganl)
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,budall 5 @l jaiall T o) 3ale ae Jeliii ¥ ALdA Bale (e de siian o Adal )l Guili¥I-6-2-2-111

Jalal i e g Taall Qi e paal) (e de gl salall 8 (S5

il oSl Shatia ()5S Cua ¢ Alilall pane JleaS padiun: Jawea gl Qgails g -7-2-2-111
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Tandem 441 jl) ALl 4 dldaa 3.1

O G IV Jalall 480 MS2 5l MS IMS asls Lial g paall sl i) ALK ddldae e
bl il Jdai e agll 8 32030 ddla) Jeld ssha aladiuly b ST 51 Slas
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Gl U Calal) i 8 s dgiliia
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5 JsY el sl iy (g,q,q)dklll el (SDEN ALY ddllae A Al el
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Lo §18 e Jaliall jaliall oy gale Jousil

OF Say ¢ gl sae aladiul wie g Ala ) iy o el ol ¢ el pualiall oda 065 ) Sy
pdlat (358 ¢ IS COUa S Jand

il g1 il Calida aa SM @l o gidl) aae Juladi-4-1

DL Al dam V) (A aly (Gl (e 53 g sall Ay gl Gl el (e Alle a5l 2aeia
o O @ ple I J8 51 ST saiaa (Sl i yall A gl e sanall (o sl 3 ga g0
[2] daall 3ada gd ¢ B dpanl ld Llla J il 30le Conpal s | 1l e

e Y 5 il ([4] A1 Gl a3t sl (e zBlall s A8 0 Jantias ¢ 3uSD 5alias
[6] e Y1 [5] 4y sl

Jasd ¢ JBYI e sasl s 4 jlae 3155 @l 3 Lay AlasSl) o) sall (e 5 e gana sa Jsidll i
- S a5 JenS 5 )38 de sena

il o3 gAY Judad (8 Adldaal) 7 gl 35 Jlanioal AE5-1-4-111

5 Nicolas Fabre )yl il dul jall &y 5 dppdall 3y 63 Dl CUS jo (al1 (e il 3aldiuY)
uaxdll (aal g[7] Bruxelles , belgique Louvain daelal ¢ ydlaall naa (e Isabelle Rustan
GOV Slea ok & cadall ulies Ug SHPLC aladinl a5 58308 il jad Skl Sl
(o DS 5 5 5 oanda 28 11 s qly ) 6 S LS e CadS 5 Juadl L Sl
Jsaall (1-4,7,9-10,11-14) aglycone G L Sie JSy Gaaa Al dpeliaia) il 53 800

AL dlidae Ao 53 LS sl (e 38 il e ALl U ) a8 (2-111-1.1-111)

L g1l S Caall e Al 5r LC-MS Aans) 53 oraha () sSalal 2y 53 6028 170 Qs o) ) 3
(155 5:6¢8) AhuaSill dpclihal¥l LS jall dilad OIS 4dul 0 el (S jo JS) A giee 45303
A all Jsinall aeall i lude JSEN b A g yaall

Jean S e S0 LgilaaDe aad A 5 jpaall o1 521 ST (7-1015 6-11, 5-11,4-111) Jshasll i ya
2M[H] Ol e MS2 4ile
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Flavone

Flavonol

R3
R
*  Ho 0
Rzo ‘ |
OH O OH
R, O

Flavaone Isoflavone
CRPRON B PERY FUNRP PO HIEHEON LRI B TR PREN]
R4 Rs R> R: [M-H] e.mz\
Flavone
OH OH OH OH 285 Lutéoline -1
OH H OH OH 269 Apigénine -2
OH H OCHs H 283 Genkwanine -3
H H OH OH 253 Chrusine -4
H H OH H 237 7-OH flavone -5
H H H H 221 Flavone -6
Flavonol
OH OH OH OH 301 Quercétine -7
OH OH OH H 285 Fistine -8
OH H OH OH 285 Kaempférol -9
H H OH OH 269 Galangine -10
OCHjs H OH OH 299 Kaempféride -11
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SEN Juadl)

OH
OH
OCH3

OH

OH
OH
OH

OH
OH
OH

287
271
285
223

Flavanone
Eriodictyol -12
Narinénine -13

Isosakurametine -14

Flavanone -15

19NN S pa Guli-2-4- 111
e Al 5o Legae (5,3 S Sall e Juteoling Syl o 5] &5 31 ol o gl Gkt oSy

&8 Bulae yilud (s (CH L3 286 Y Al genkwanine &S 1ae Le Y 5 jaall <l @Ml CiLS ye

. (2-1ds2WhCo, s CO

oda PR e culaa gl S Adliaall iyl 5 sl saley saadaall Glsandll: 211 Jsaal)

m/z

[M-HJ
[M-H-CHs]"
[M-H-H.0]"

[M-H-COJ
[M-H-C2H,0T

[M-H-CO2]

[M-H-C30]
[M-H-CO2-COJ
[M-H-C2H2-CO2]

[M-H-2CO]

1
285
(100)?
267 (1)
257 (3)
243 (28)
241 (65)
217 (23)
213 (3)
199 (23)

2

3

269(60) 283(5)

241(1)
227(3)
225
(100)
201(40)

183(4)

268
(100)

Ll all

4 5 6
253(5) 237(100) 221
- - (100)
225(1)  209(6) -
- - 193
209(75)  193(5) -
181(2)  165(1) -
165(1) - -
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[M-H-C30.-
C2H,0]
13A-
14B+2H
MSA-CO?
13p-

197(1)
175(35)
151(4)

133(1)

181(2)
159(1)
151(10)
149(36)
107(1)
117(1)

143(1)

m/z

M

-H]
[M-H-CHs]"
[M-H-COJ
[ M-H-C2H20]"
[M-H-CO2]

[M-H-2CO]

[M-H-CO.-COJ

[M-H-C2H20-CO2] -
[M-H-cycleB]
1,2A-
L2A—CO(7,8) ; 1°A
(9,11)
1, 3B
1, SB
13A—CO-CO;

7
301(1)?
273(11)

257(5)
229(1)
193(1)

179(100)

151(67)
121(1)
107(1)

8
285(36)

257(22)
241(15)
229(3)
213(3)
177(1)
163(100)
135(54)
121(4)
91(2)

s g gAY S pa cplS-3-4- 111
(pseudo ¢rsSlial Jsisidll LUK A sall i) w3011 Jsaall b s sal) il
L s (e Silall 48 gam gall el Jie slaal) jiluall e g il Qi el cNimoléculaire)

9
285(100)
257(3)
243(2)
241(15)
229(3)
213(3)
199(1)
151(1)

10
269(100)
241(3)
227(11)
225(3)
213(10)
197(12)
183(1)

ESI-MS/MS 4y ddail g3 (10-7) Y g8 8308 Aol :3-111 J saal)

il
284(47)
256(3)
240(5)
228(10)
212(1)

151(100)
132(1)

107
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[M-H] -
[M-H-CHa]
[M-H-COJ
[M-H-CoH2]
[M-H-CO.]
[M-H-C2H,0-CHs]
[M-H-CO,-CHs]
[M-H-C302]
[M-H-C2H.0-CO2]
[M-H-cycle B]

[M-H-C30,-C2H20]

1,3A-

-CH3 4B

-CH3 %4B-COJ"
1,SB-

14p-

L3A —CO,

m/z 12
287(0)2

151(100)
135 (3)
125(1)

S Jaadl)

ESI-MS/MS 4ty ddau 3 (15 -12)li o5 saMall dads 4-11] J saal)
13 14 15
271(0) 285(2) 223(70)

- 270(75)
- 257(1) 195(100)
- 243(100) -
227(1) 241(18) -
228(1) -
226(8) -
] 217(8) -
- 199(2) -
177(18) - -
- 175(6) -
151(100) 151(12) -
- 164(88) -
- 136 (3) -
119(3) - -
- 125(1) -
107(3) 107(1) -

107(1)

A 5idl) s pall5
A0 9L S el iy 2515111

3¢ el Gl 5 laaae 3T ks ¢ dpaplal) clatiall s 81508 ) s A 53l LSl JSAS

8] i S LedSon AV Lgannli o 5 (538 S 5 8000 (0 ST e cajail) 5 J e o3 8
B 1onS s Jind Guae (538 G et il bl LS all aal (e Al gidll LS jall o e
glae sy Alagije ST ) Ay ke ddla dsas el Leii palic dpaphll cilatiall Jis
Lelany Lg dadipall paalaall £ 53 5 220 5 Cldlall dae 8 DAY 5 ¢ [10,9] B kS5 2
Al g D8N Jias G o Lalle clags dlalle Ay gl (alaa¥) lgaal aalae B ) andd
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358 oA el e ye &5 YU Garalal Sl (e 4 giadl) LS all (5 pall il 3y
Oe B L8 U ellud) Wl ol s caliille culay g8 iMalle o jlesShle (e 065 )
sas SN eSS () g <l sllall il

[7] 4 52l AlS Hall (g goall) Gadasl) Jabadar -] JS)
L ylas-2-5-111
5 Gl g padll aS) gl 8 Jyaad Sl el Gld dekb) e paell 3 Jsidll Glyae aa
Sl 5 Al e 5 sl g (LA 5 b eslle A4S juae ¢ el duill) il dall
¢ gl 5 pmdl) 8 S5 pay 2a 5 Lain 4S) gdll any (8 500-100 mgl/gos be deail () (Sa
[8]100-25 mg/g k& Le (e padll (g sing Cua
rey pldl) Cilyae aludi-3-5.1]
Dacosta allall lgda 288 ¢ Cile gana (A 4 gidll GLS jall Grand Al Gldiaill o naall aa
Gl grall 5 lialind) ¢ clialil) ¢yl A il Galealle Leaal aludl ) L s
LSl e ) Wadss 5 Wil s lgduad  Sjmonds s Harborne olellall Wi [12]
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Clay g3 dlalle A b Galaal) JLEEY) danly oAl g0 (Alape @Y i) HLEny) AL 4] 6l
2aa] 188 g Lgdioa 2al8 [12] Ol praal g0 U8 o 3aa) giall 4 giaal) LS jall Lo o iy jla oS
s S Jsandl 8 e o LS ol sae ) ) JSaed) 8 0 s Sl )3

: [8] Al sl LS jall alial mns 5011 Jsaad)

ALY Ciuiatl) J<agd) s
<l g I
Acide gallique Acide phénols Cs —C1 7
Gallacetophénone Acétophénones Cs —C2 8
Acide p- Acide Ce —Co 8
hydroxyphénylacetique | phénylacétique
Acide p-coumarique Acides Ce Cs 9
hydroxycinamiques
Esculitine coumarines Cs —C3 9
Juglone Naphthoquinones Ce —Cs 10
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(e Aliie A sid aleals i) pend ) and ¢ (3-111JSS)  Adsid LS e oo B le A
<13 benzoigue Laes (s Adida 43 5id (leal 5 ((C1-Co) (05208 IS I3 cinnamique waes
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[12] oy 53 83U Sl aaY alall ISl c7-111J820

iy o AN (5 gand) (A2 611

A dalall 8 (S sld) @l jaa g S Gl e s 59 8 S pall SN clalal) Ui
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dlall e (-OCHa) (oS suall Cle gane 230 8 Jath Calids s3a 430 e 53 50 ¢ Jsial (galal 42

D4 yhaall
Osx « (hydroxyphényle) H sass ol : ( alcool paracoumarylique) Jiole SIoL JsaS -

(o dc gana g 2a g8 (guaiacyle) G s s s @ (alcool coniférylique ) JisisisS JsaS -
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HO
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HO
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5 X2
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HsCO
3 O OH
HO OH
‘ OCHs

OH
Matairésinol Lactol Sécoisolarisirésinol
4- dibenzocyclooctadiénes 5- Furane 6- Furanofurane
OH
OH o
O OCHg
OCH,
OH o (e}
® o
HO OCHg
H3CO OCHg
Gimisine Larisirésinol Pinorésinol
7- aryltetralines 8- aryllnaphtalénes
OH
a0
o)
-
o]
H3CO OCHjg
OCHg OCHg
podophyllotoxine Déhydropodophyllotoxine

[25] Obaall) Jsk cile gaaa 1 10-111 S
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o Jiai dlall e g pdas e dagdal) b 1Ll ST Al dalal il b sSaand) [,1999 | hur

[7] 4l ISl o )f

2-Methylbuta-1,3-diéne (isopréne)

Sl i Seanndl JSLa 2 o111 Jsaal)

bisabolened JSsa germacrene J<sa
X x F
OH
| | \
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Y:% Ai; ;
/\
a-selinéne B-selinéne y-eudesmol o-muroléne d-cadinéne
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[14,13]
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3aS5e Bysac o) Wl ameal AEa syma 0 J&A 3 4 € omlid sk
oAl LAl pend Jelall AL 5 A4 e Adasug 8 ysa 5 ¢ (DHA) dehydroascorbic oaesl
. [15] Ariaaliadl) diads 1) i) J idall 5 a5l JRAN, ) oS4

) el dall Cany Je Galall aiilds g ooV anall Laling Al 5 jrall jualiall e C (el
5 Cluaaalle 4S) gl o jalias aal e JBY) e a5l 8 C (el 10 mg Jisbiby elaliis i Sy (52l

LAY G 5 Baa sl gl 0 gud) Jatae elall 8 b 52l AL 5auSY) Cilalias sl (e C (el jiing
Jazy S | [17] tocopheroxyl st o9 S ailac by o 5300 eliall ae Jalaill Je 3 )08l ¢ [16]
5 2uSY) (35893 ¢ 3 hall (eI ¢ Qa5 Hel) ) s3a) GuanSOU Adaiill JIKEY) (aliil e
5 O sl 2l A6 ¢ dala s s il JSE 5 ((hypochlorous HCIO s hydroperoxy s

. [19,18,16] nitroxide L3>

U5 ¢« gluthathyl s3> (e E3Uail B- carotenecurates glutation 4luS ) Ao C (paliall Jany LS

. s Je B - carotene radical cationss urate

HOH,C(HO)HC._ _O

ﬁo
HO

OH
.[20] (ascorbic acid) C (elibll AibuaSll Aapall ; 2-1v JSA)

1E Opaliadll2-2-2-1v

diny 5 o-tocopherol st () (A& Glsall AL 3l 5a 4 o 3l Jald 5 ale mlhias B (i
Llisy dxicll Lpaal W ST 5 daghall 8 ) LSS g-tocopherol S el JSa g-tocopherol
aal 5 Al gaall 5 Aglall A3y b Adlise 380 54 tocopherol LS e dal s ¢ adije a5l o
[21] Al G 3l A Apdall e jalias
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HO

Ci6H33

[22] (a-tocopherol) E el 4Ll Aapall; 3-1v JSi

33 ae Hétérocyclique Lealaa (il (e ¢ S5 (63 Vit E J pusls <o g2l 5 a-tocopherol st
& A1) 320D saliaall LS yall e eyt JSG @l s nY) e Al Alde 5 el
[23,15]0 58 ) 2T (558 e i Al Jadly 5 4p2e V) (5 shae e aa sy, ) saal

CpanSOU Jie 3 all Hodall Galwll e aiy o Boopelinll 3008 saliadd) Adds gl aciad
a5 Y) (s sine Slo 3oall [ saall blas sled) JUIL 5 ¢ [25,24] 2S5 ) 5 0uSY) (58 2 jiall
it U gD aey A8 gl 3auSY) o iy o) Gpx oS Ao 13 5 ¢ Al Lals e 8
Hydroperoxy [24,21]_s3> 5 alcoxyl daanlll ) g3all slaall adalisy joat 138 ) AslaYl

dsady 5 psaadl el COladiul o dery Cum by LIS aiay 5 Ll ) s3all ae B Gaaliadll Je iy
o gl s 4 5l Ul Jif 4381 ja Hha o5

(a-TOs)a-tocopheryl) . oaall gla Jb Gy 5 E (aeliall Adlad (e 28 )l e C Gpaliall Jazy LS
[27,26]

: (caroténe) (g s B-3-2-2-1V

i) s 3 Jpaii Al daada) oamy (3 2a 68 ¢ dmnb o) jan ol o) jia A e 3 e
83 (A2 ALl s amall Lealing ) Gaalidl) LS e (aliaia) dainys ¢ (1) Gadid )
Aabisall daal) avall dal g 2l i (i KB

osall Boe s G 38 Al B3 e paldill andiing g 3 Al o) sall (e i S
il vadll it 5 [28] phlelalls el Ld Al jalad) aal ey camall 35 sl
J29] A Gl o 585
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. [30] B- caroténe : 4-1V JS&)

(Glutathion) Ggtidall ay 3 -4-2-2-1v
glutamics cysteine «glycine & sl alea] L (e ()5S 2t (e 5 ke (GSH) sl
o Cun puall Al 3auSB dlaeS Loga |50 nly 5 Al gl dai) & G sflidall aa

[31]0-TO L3> 5 S gyl J 381 yue ¢ gauslll Galill oye 40

B Cus ¢ LOOy LOe ¢ OH™ ¢ Op°Jia 3oadl ol a3 8l Jelilll (GSH) gk
Al ) alecai¥) alSals ¢ (GS)thiylds U ) 625 Lae Gan 528 3,5 Sl de sena
[32]¢GSY 4y (nsSil

LSSl Saliaal) ddladl). 3. v

datia_1.3.1v

Jsac dia (al Y e S e Akl GULE (e 508 de sene Jlexind g LG O 2y
Adadil) Lgal e a5 L ili HLial a3 Cum ¢ alall Ganll (lane ) 0 Lalaial clls ¢ Aoy
ALY LPLOPOR Pt IPEN g EF PP BYQEL N JUEEPUON (PPN ES I FENPA YR

[5¢ 3] Bkl (uds 3 Bagae Gl e ) ddlia) U iSOl ATE ) seS alay 53 8l
(Micro-organisme) 4&fs clilS el yoiad i) L yoCll sliaall Lalial) pasiy Liad 138 Wing 6
toa i ADN JSG e 40 )l salall 5 6<5 5 (Procaryotes) 8 sill bl ) i 4] 32
Gebe JaY ilaa b [34] O Sae (2-0.3) On Leens sl 5 [33] ils asdses S JSE e
uazll 5 (Pathogénes) ua e leie pamill ¢ g il 5 LEnY) 304 1675 4w (Leenwenhook) J&
[ 35] (Commensales) Wilaia HaY!

Jlerinl 43lay 5 1929 4w Alexander Fleming J& (e ¢ sl sbiadll) cpliaial) LIS s
Sl e Jeaidll e b ,iSill 3 508 & yelda (antibiothérapie) LSl e oladll 4 gl Cilabicadll
S je Slo Janll dalall udl 8 Glsl) maals [5] 4y sal) Cilaliadll daglie o g5 508
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Wing o) )5 (e 4nsii Chagll g 5 Jlaall 138 8 Cilag) o iS5yl @l dia o 131 ¢ ) ety 3j0a
A

de gile 4, AW e Ormenis Praecox dwb 4 (aliiid G i€l aliad) 2olledll s
& (infection)usa) e (s S 230 e W ssue & 5 gram® al_adl Ldls 5 gram™ al_ad) 4o se
.Les infections nosocomiales (&iually saa) ¢33 38 JOA Gludy) cunal

Echerichia coli ATCC 25922 , Staphylococcus aureus ATCC 25922
Pseudomonas aeruginosa ATCC 27853., Klebsiella , proteus mirabilis

Anhind aslall A8Eually o jal) e e 33T YA (a Led e o 288

A g 2l A ) ) i a5 Ao gl 58 sal) Qaaibiadd)-2-3-1V/

Escerchia coli £ 8 -1-2-3-1V

ol (e Al pa SV A ¢ Y e el 2 1885 diw Escherich U (s ye JsY il je
[35] L s s 5 Saall (a0

5 A8 e (5S5 Losale el Al Gl geac LSl i cEntérobactériaceae Alile )«
ol el dm jes ¢ aagl Jleall A ande Mo a5 Sl b jedd die @l Hlall datie
s i g allad) A alad) Qe land aal e laal s et @IS ¢ 358 slacly lasa) 5 ie
.[36,35]. (enterotoscing) 4alals a sams Lealisy aal ;128 5 4l Joall & L8l (e S
Pseudomonas aerouginosa £ s -2-2-3-1V

,Pseudomonadaceae Alle A i gram® aljall Allu Zapal JSEN A5 K 400 g0 L i<y o
&Y aeruginosa=couvert de rpuille S au¥) (e 31l P, aerouginosa & sl ixys
) 15 o« sk #5l 4 (Pyocyanique)  libiwgn Clgpanlh e [36,23] oL
othd a5 Ja gl LSMY aal ) 108 534S all 8 )5S ey )00 0.8 Y 0.500 leae 5 e s S0e3
dS o s sati cdanl jall Clilaall 22y AdaaBlall 3 pladll sl e A e (A 5 ¢ [36,23]
S all ) ) Axal ) 3 ae &y lac Axl ) kel  230° ol 2°37 B0 s da )3 (8 Al gl el 5Y)
Jilsuall 3 5 olaall 54 ) 3 aa) 55 ¢ [36] Ortho amino acéto phénone (s s | sisal 53 )
5 ¥ e JSY e Jale a5 ¢ il 3 IS 5 A gl 5 dplulidl (g laall 5 DU Adalaall
[37] Ol s

Staphylococcus aureus g ¢ -3-2-3-1V

e A 1880 A siuly allall Cajkh ezl L3350 JY Staphylococcus aureus i)
wdis Sl s Micrococcaceae Allall ) (i gram® alal)l Al dapal daa e LS e
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dSiy o sSidlaing e gsiai Y el sl &1 Yo Staphylos ¢k ) avdiall Staphylococcus
G Yo gali AS jate e Jlag S (1.4-0.8) G Lo Lkl ~ ) i ¢ dad dn e Gl ) Sa
[40-38] 4BEl Ll ya¥) 5 ¢ S aanill & dnall Lil aa g 281 5 ¢ 0 4 (42-10) O U8 gl
Alal) 5 sie (Ao LriSall oda a5 G031 2 )5S 5 sl Jie G jedaall Lgusa jad 2ie g ¢
. [41,40] &..... 3asall 5 elaa¥le dkalaal) dpie Yl

Klebsiella pneumonia g $ -4-2-3-1V

LSy ualicdS jaie ol pall Adls Gl eme (o 3 )le (A 5 Aggnall LSl Alle ) i
ol Al Al 5 ypad Cluae JS5 e g1 AiSa e 4 mm ) 3 e W hicdiaaa (5 il
5580 5 jeiall A URY) il a M e Gt Gl Sl ae (e g8 Al gy ddalae
ol 31 8l a8 1A ¢ md IS elaa¥) 8 Bale (and ¢S cpagh allad) ) s e,
o aaal) ot Ll (gl 8 b (5 a0 i Ledld anall (AT o1 3al () il 13) oS0 gealina
[43,36,35] W e 5 aall ) 5 ol Sleadl gl 53,0 <ld Jie Gl V!

Entérobacter (i -5-2-3-1V

ploall b Cluac 4 5 (entérobacteriaceae) Cililae) dluad ) Entérobacter 4e i s il

.E.cloacae: g sl Jie ¢ jia Claval leall) X ¢E gerugenes: Jie

oagd) Jleall F (o padlly AL 40aS aal 9 (ST ddalaall Jil gl (8 5 aladl e Ll aa 65
. [36,35] A ) ey 53 La 5 8Y aal ) 138 53 5kad aa yiiai (& g0zl 5 i) Slealdl
Salmonilla ¢ -6-2-3-1V

Adls A0l saY A bl LSy (4 s anall 4 jeas 4lal) B g d38a]) dal) LS o) o
0.7 03 oo WidS 5 058 7l 1 e led sk Oan s el Cu S i 5 e gl JSE8 Y ) i)
il Lale ¢ gals Jaity (S oY) alladl ) ale die ) ga U8 WLl 8 Juadl) 3 g2y Cum (95 5S0a
& 5 Selmonilla typhimurium s Selmonilla Enteritidis W se3l (a5 ¢ 5 2500 leie A sn an 5
Gl ALY ) Selmonilla kodiSw Aba¥) a5 ¢ w6l (a pe Al Al
S o syl 5 bl gl slaad 3 aa g Al Claadll i sdill Laaall CICEA)
Al ) gaal) s e o GladY) (e cbadl) o) saal) ol L)

: Shigella dysenteriae & $ -7-2-1-3-1V

Bada b AS e b Al ade e ¢ 4 UEA) A0 Ve bl il Al Cluae (e B le (2
A o A Ay AV Ly Sl W5 Ual )l a5 g caniall JSG e JSAN 4y g ¢ 55S3U
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= U ye | 1897ale A5 e J5Y 4i5S) sAlle Kiyoshi shiga asd le Guind) dpans Cad
e Jlenyl) Ao def al il Aoy ludl (a3l ) Jiiy s3ne o e 58 shigellosis
s oad) 5 Allall slaal) canay zla (5 15 5 Ll shigellosis 0= e 5.(ObaY) abixe A ally
5 Akl Ae alad) sliall saat ) 5 Shigellad) Cilias 4nd ¢ 43800 claad) e 3yl
el () aa ) diey 8 A

: (CMI) oSyl saill afial) AaY) 35S al-4-1v

CMI (Concentration Minimale Inhibitrice)

: [44] CMI| iy jas
Caelill i saill Ll ) (g5 M (g sl sliad) (o (San 3855 sraal Ll CMI e
D eRiaS (S 5 %37 ) a Aa 3 e sl (e delu 24 18 JBA (Sl
il sl Cliadan s o ol g iiad aplains 5 :(méthode par dilution) <asadll 45,k *
:¢ méthode par diffusion ) JLEBY) 44 Hl*
3155 253 5m 5 enl) Sl (585 Ln Etest (oand bl 3 EIG 2yl Jenindd Ula Ll
Aala g, Uaydl e dsili
sl aldaal) Al A ja-5-1v
i a3 Ormenis praecox aadle dweal cild dpda s clialitud L Sl slead) ) 4
U.CH duhiud oadall adiue L)iSil oo
Nl Lol aliae il 4l clialasivall sl Ja 4 e sa Gl jall 038 (e Chagll
Lol Al Al ol jal) Ao ged RdliAa A K YL e LAY 138 o) ) &
CAaea yall oYL

, Escherichia coli ATCC 259225 Escherichia coli SH, Entero bacter aerogenes SH
Staph ATCC, Staph SH, Klebsiella ,Pseudomonas aeruginosa ATCC 27853
. Shigella sonnei SH, Salmonella heidelberg SH , s Shigella sonnei SH s
A S Sl judand-6-1V
& ool Aalee 2aa UK a8 Gl Jal e 5 Cand) 138 Alyda 35 5Shall DL 038 (pudy LaldiaY &5 i)
oald haus SleSaureus g5 Al a0l lau ) e 5 S e 5 S e Al A g sand JS Al
Lel {5 5 a3 5+7 Mueller- Hinton ) chocolat - sl e & 5% Streptocoque i (Chapman)
(Héktoen) L sl) (358 & 53 s AY) )59 A
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joal A stz v
D) gl (B 6 mm Db oS8 A 5 (3) s glails Gus Adanl g de sl Gal BY) pa s
120 3\~ 4a 0 e 438y 20 324 (Autoclave) e (& bl slall e 10 mm g (A0
[34] o (ia Bialall (b al BV a5 o5 elall (g Gl o Laey
O pa e ol b il slaal) kY gf Jality A o
foal Y A8y k) lia g o LEAN) 31k e Antibiogramme

Antibiogramme par diffusion sur milieu gélose (méthodes des disques)
Alaall de ja paE g LSl saliaall Jal sall 3o i€l YO dailia (a0 aaad Jal (e
Ly e Ly 3 hb e Antibiogramme 4i sk ) el 3l 1aa Gilas) e 50l 5 gl
3l sall Sy A sl Claliaall (pe dasall 38 5L adi Y Gladl 5 (550 el BY) uaad Cus ilia
ol sal a1 L s clall claliine Lgle LSl sload) 5 48 jaa ol all
Andld A3 Hhll o2 jried 5 el A8y jhay (5 1S AL e daudie S5 biall Ll e 4 5
Al AilSe e 4G5k et Lial Lol LeS Lgiiad A e aad 5 138 5 Lin slsm s ySoall i (&
Saall Sl dailin (520 48 jae (o AT G Baun il aad &L 5 (5 AY) 3kl s
[ 44,26,23,12 ,11] [51-46] s s>l
. (National Committee for clinisal laboratory standards) NCCLS 4& yh Ulaxiu) 13a Wisy 3
odgd Allia pe 5 dald Jay il Adlaie ClS 1Y) LS ¢ g s Al 28 (et Calidg
i Y Al G Sl e (NCCLS) A canes ol e saiil) (56l dagiall ol ghadll aal 5, Ja g )
D Aaald Lyl
[48,47] Jam sl
e bl las ) ydiay Sus Mueller-Hinton (MH) s 5 sa Antibiogramme (gséail 23Sl Jass o)
(Organisation mondiale de la santé O.M .S) () 88 s
p 237 8l a dAa ) (B Caal @ b A ae 4 4e ) S Cus (g i Qe (B MUH D shad) oSy
i) Ja8 dads 30 5wl
: Inoculum ¢ Sl zall)
dal e 138 5 ¢l /1 1383610 3 (Al 2 (pe s A i€l A (555 () a5 Sl - Lall) ]
ot g (Bdelu 24 ) 18 830 Aliaall ey 138 5 (el Algu 48 )81 Gl jariie e J paal)
Sl yarinie oed TiSE | Jall Jas 8 L 18 W e TS0 de e e DU 2l oy (s3ke
Al ) siuly dala i (lance de platine) zedlil) 3yl ddasd 5 Lalai dgolisia 548 i
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I ) x5 70,9 adaall a5l s 3l elall $e10 ML (5 5me sl (B ) sinls ala ¢
.M 625 4 sall sk dic 0.1Y) 0.08 (s e A suim QUK 13 ilaia (5 i (3laa o J geanl)

: L'ensemencement &Y

Slo sl sl A (Eoouvillon) Aaes jesi 5 S A A juand e 388 15 55 e
LS laal)

Ot e Alaall 5 S5 JanDU eV (e aal g oladl 8 e 3 iasal) (5 5in Ade o JolS ey -
B e JS°60 (A Ayl e Al i Cusy

B0 JS (8 daal) JL5 O cang ¢ Gkl sae g 5 Al d-

rhull o Gl claliinaly dapial Gal 8Y1 aua i ¢pince stérile) aire Laile ddaul g -
Agelhua¥) clabiadll 4ol ¢Distributeur) o= Y & se 4wl 50 5l caliall

: aprés-incubation pmaaill Jé

Clabiaed Aladl) salall aia Ll Jad e IS 5 Cantl 48 jall 5 ) a8 3880 15 3 Gk & i
il Cyo B3l (gl calitins o &y pn

o1l Bacillus ,steptocopque (s=ia slifinly ¢ 2°37 3,0y da 0 8 delu 18 520 SLlaY) (uaad
.CO, s a3 Adala glallayy

 la lecture 3s1_Al

daul s 38x1L mm < ¢la zone d’inhibition) el ddlaie jlad Wld) dels 18 H5 e A
.3kl

- interprétation (sl

o el oy Japiiil) dakaie had (Wl axy sl §valeur critique) e el adlly il 4 jlaa ol
Lslual) Ao e ¢ dubua: Calall e L i€l Caguad Jal e 138 5 4axa 5all Diagrammes
A glia |l

Ll AL e Jy aa al) Hhaal (g gl 3 piaall AL dpualy Japiil) dlaia Hlad () Sy Ladie *
Lintermédiairey aw sic

O JWy (oxa pall Sl 45 )8 Jan 3 e B sl ABLLL Dy Sl dilaie Hld ()5S Ledie *
£ résistante) 4 slia Lol A1)

Ll DL e Jay an pall hadll (e 5T 5 iaall AL dpilly Tandill) Adhaia Hlad ()5S Lavie *
£ Sensibley Aslus
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:Activité Antiproliférative Sill 3aliaal) Adladl)-g- |V

5 LS ey 8 Ly anally 5 puaall Ay jalll aleal) e eliaill e A g sual) Lo Liall LD s
Al sl g3 Je (oY) A ally Al g saall Lo LA 038 aal e 5 s AY) s Sudl)
.Escherichia coli Jie 488l Sl Lgaal yiiny ) Lgie aliill Cangs

Z ) Gab oo A s sSaall (5 saall ol il 3 jalh Culaa) e Al giue Lia dald) DA o281
.cyclooxygenase-2 (COX-2) <NO Jis ilgil¥! 128 (e 4 givee iy 3o

sl e dmplall alad 33 5 celiall Sleall Adlu o Ja5 dlag) 5oall Qe oS a2 )
al) Cigat) AN JSLERN (any 090 a5 4 ase pa e il Alld canall dlaad dan Al
LAl Ll g3k o ) ae dias 5 QLY e Juliill Jsla e Gall dpaal) il Jall (e
Jilay e G Al elli o al 5 alaialy dasd il clal ol aal (e s et dadll) dala D lidl)
A salS a Y Ledlastin) Coagy dnda il (4o da jaie dumnda iy 2

el s Aol 8 Sy of ey @ ¢ Gl oyl S ¢ gyl (e g g Ale e ST Sy
caby ¥ ) jaae Wil Akl cilatid) il ¢ Al Tal oo Gl sl dags ¢ Adkidg
Lalial) iy Caaige US ¢ Slandl 138 8 cladtal) dglle Gadad o3 Ll ) Zpalall LU
. Ormenis Mixta ¢ 4 5 jzalldgaill CilS jall SN slcadl)

Aall i 2 g 930 5 23l g MTT -1-8-1V

il Al LAY 3 0 ol sy ol e 8 ) sl el (terazole) s ) s 58 s MTT aa i
sodium dodecyl Jstae sl ¢ oaen J 5l Jolaa 58 5 dimethyl sulfoxide Lel) &3] J slaa

sl & daiall e andill o) le sl Jadd (G255 0 Glaes 8 baes ekl sulfate
Cpae Aa e Jsh (A bl o olall Jglaall 138 dpaliaial dasd oSay sle Jslae (A Ay
e s sl Galaial da ) adiad il ¢ saall Gabie aladiuly (Liesils 6005 500 C 3ale)
Ol Al Ol sle sl 3855 a1 LS Al mhas e g Al Jals oS il ol el S 5
Aal Yl iy i)

Jadl XTT (2,3-bis-(2-mehoxy-4-niro-5-sulfophenyl)-2H-tetrazolium-5-carboxanilide) ¢ !
o Lo el daty il ) Jle sl glaa ST (g n 2ay el Ay sty 48 MTT Jas
5l Jall s ghad e
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£ PN 4 . £ - . o e I & s

el o Al cliad Aslaly <l MTT A caaad Jilay elally Alaiall ool g 505l # 3l i
A il il e sane Adlaly JuzmdY) ol ca sl 31l xle e Sl dla ) S 50 e sanas
ke e gl pdle JS8 gl ddla

MTS (3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H- tetrazolium)

s ge Jsh die dpaliaial 508 by aichy O Jle 58 i phenazine methosulfate(PMS) 25 s:
(i gilly Caidie # Ol Jslaa 8 NM 490

& 3 pdle el Adln) iy e aaly 3sha e MTT L) 4l sale MTS i) Cha s

MTS Jlial dead 4yl oda oS MTT bl (4 dass ol & shadll 050 4 6lal) de ) 3l
i O (A bal) LS el Wy Ja 3 MTT ks 8 aasu gl il shadll 0 60 Jalail Lia e
82 e dal (e cldalia} dala @llin 3 ghadll am g MTS JLia) 5 el aba 3 LG o2

el Cn e sl aa ) e MTS gl (e ST ac i 4y 68 o) T cllia o SLaa) 13 aladial die
sy elally Alaiall 5 AY) Arual) (e Al & elally Alaiall o sl o355l #3  WSTS
A ) oy sill 15 ali (aliaia) Gl antl s MTT

il s WST-1

WST-8 (2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-

tetrazolium)

Glkis PMS s Sl oy e BLELYL WA 78 aa i LSt MTT e ST ke
SV iy A MTT Caday) 5 ke T o WST (1)<uibiay oSy ol slally daby o) Jle 68
Dbad CDA) LAY aad (e JIE (3) ¢ MTT e dallad ST 5 5Ll axi (2) ¢(Jall 5 5as
LAY JA oS oAl dde il Jadall jae o) Jle 58l g AdAT MUIMTT

MTTREA) Laaf-2-8-1v

sl Badinall LS ) g0 5¥1 ey i e aing sl o)) $lua pla ) o ple S8 (i i)
AT asls ) Arual g MTT gla) aaing 13¢, A 3 4, 5lall 5 jiasll 5 aa & NAD(P)H
Jie Julall COELY) @l LA aa i NAD(P)HGEES ) aal i (D) o glall Lladl) e
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Tl o ALui¥) day pos DAY jedat ¢ Jally | MTT (oo Sl alladall LAY 5 s gil) LA
iy (DY) BaLEil) i B JLEAY) Gk o Slie W) Gen 33V e YL MTT gl s
Rageal pla) Al el Jle 50 B By e L 030 paly 31 bl gl ) I,
2l AeS Ll sasis (WST-1)- &) = s 5F MTT MTS) oo )aastall Jlas asal s 51 il
a3 Oan Agiaall Al jaa g Al b A sl MTT glay) o dib eds oAl Lyl
inad) A sIal pla Y1 5,8 s MTT sl U5 Lo ediad) 2 sl 138 ind el g, (a5
e Al ) &g a5 85 3gd5), AaD) illee ] Aaapall LS ) g Al

.

L

=

NH
/
S N+ HN—N
N=—N —
N
Br

.[30] MTT a5V JSAI
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Ay pd) Al 2l sal)

Al g il palivival 30083 saliadll 5 L Sl saliadll dladll 4 3 (2009). )¢ 22)[33]
suald daals | Aapdaill 4 giaall el & sl 3 S36 Traganum nudatum o) esall bl
106 ga. Al A,y L e

103 U= . 5kall s | ddall clall wpaal) G galal) | (1999).1, 0 ¢ s1alI[34]

any b A slanll Leidlad 5 A0 gidl) LS Hall ¢ Aplad) gl A 52,(2015).) ¢ e lani[38]
55 0. 85l al daala aslall il 53S0 Al ) Umbellifereae dxad) Alpaill il ¢ 1539

dahall Lol e Lealiile la shaS 4 jlaall 5 dndall ciilall (1993). g S nee, o «JSua[39]

.97-96 L= ALl

Haloxylon el @il (8 Aladl) 4y ganll LS ja &l 50 & Laalins (2003).0 o ¢ 55D [40]

Al Axals yitwala 3 S Scoparium.
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L) Ay an) sl
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Ammoides atlantica 4uall dxilaaySl) Al jall- |
A gLl satad)1-)
Sl ol B (Plsedl e adl B &5 Cua (o 4 Jadl AL daoa AV 5 ol s e Al s
Cainda @3 a4 gla e Ny JIall Cni dials SWl 8 a5 bl Dlee Ll 2l 2016
Gérard De Bélair) JiwY) ik e 4l e i) 23 38 5 4g Leie Alerivnall ALY cilSs
(Ale b ool daals o slall 408
Al (adAdiu) 48y yh -0 |
-5l (JsaS 5 0 Jslas 8 Cualiiul &) AK0S0 iadas 4 450 (10 4g s Ga o3
L 24 32 ASalKaal) 3 )BY) a4 jall 5 ) s ds ja die WAl A ¢y fv « 80 :20) s cla
O (B ot i x5« 4°C 30 Aa )3 2ie 20 000 ppm (s> S el (8 S paliiuall
£V IV, 2/8) Aoy ele J siline (e AmL (A Ja QI3 223 ¢ 37°C 5 ) ja Aa ja Caad ) 50
(Sl cuall) a9 L) )& gila g Sl Ja g -3
(Agilent Technologies, Palo Alto, CA, USA) Agilent 4ludus 311 alasinly HPLC Jaladi ¢ ja) &
Aaay ¢ Sl e a0 Jleas ¢ gofil Gl le e e diall e |C alai 4012001k
&1 e sile s )SI Jiadll 3 gae aladiul S1 LS DAD 4L
80.0 p2iivall (3331l Jazay Ammoides atlantica Al (A saS 5 juel) (aliiid LS jall Juad 4
Luna C18 column (1.8um, 150mmx4.6 mm) (Phenomenex, Torrance, CA, USA)
Cude) acetonitrile s (A cuie) Sl ) il (aan 0106 aladinly A jiie Calad dlee Cy al Liaey
[2,1] 2l 5 ) s As a8 sl o) ja) &3, 0.8 mL/min o8 <l (383 Jaay (B
A paleal)) 0.1 06 Ay e ) ill (e ae el o ladd o4 Leddivuall 534S i) ) sV

£0 min, 5% B; 45 min, 100% B; 55 min, 5% B (sl z il (B (aledlly acetonitrile
10 Pl s HPLC aUai 8 caall ans I Julail) Jo g 800 (el e (33182 5 (iS5 ) 90 )l
48L=YL,450 nm s 190 nm o SblaY) Glas 5 ¢ DAD <RElS xa A gpeadall LS jall daglia o
4dLlas s 5 (Brukerdultonik,Bréne, Allemagne) microTQFTI a= HPLC 4dlaa) o iy )
(= G1607A ik ESI 4gal s ahaainly g ludiall adlxiadl TOF ALK
Lal sl sl axaiid, ol a8 Jaxi S (Agilent Technologies ,PaloAlto,CH,USA)
S AL £ ls 33, e Jseaal
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a8l A iy Al Simiz 1000 ) m /7 50 G A 3t b Sl el oo S S
cwd Al s Agilent Mass Hunter Workstation <ibls <ollas gali s aladiuly 4 jal) <l 63
.Editor TM Générer 4y jall Gpall aladiuly 4iSaall 401251 fually 4018

¢ s Jualdll e (oY) aall /) aal) Jie Apuld Cailda g 038 CHNO eyl 53 aadiay
o Bkl Bl Al 1) ALY (i ) e LKA g2 3l Tagh 5 1 5 55 SSIYD (553
aa3 3 ¢ A gl A all Aasal) 8 A8 (e 3 5al o Zedll-Sigma) il (5 S £ sal
abral G olall e ol al dued die A5V Sl AW anl g Gl e A gl 48 ddie
e Jsmnll (e ¢y salall (e 5 5 Bl o Alle ABSH 383 CilS g1 Jia ¢ S0 Calai LSl
Lyl Lgd Hail) &5l AL halia e lalaie) ¢ AplesS)) gl

e A Aasd jall gl dlegin LS L aa 8 ol G glad) 8 e e J8T el ALY 48y
%95 (e S xly aal g laal slgal & il (5 sine g ilas aladiul o) sateall 30 5Y1 CaS) )
A8 50 dad el ealiall e

e e 2o Al guall (e Y sae Qi A0lSa) (e Jrag delatiall g pall 138 iy
- [B] Al sl

HPLC-DAD-MS/MS 4adiiual) 43y jhal) -4-|

b ) Aada -1-4-|

Cole Palmer 43224 (74900-00-05) 4 aladinly ALK ddlaal dua A 5 pilaa ¢ ja) &

OB e ¢ dgalslh 33 Alal(Vernon Hills, lllinois, USA)
ester de formiate de Jslse (w0 Gle gana e (55585 (Etats-Unis,Nevada,RenoyHamilton
sodium

0,2 % acide formique = 1: 1 (v / V) 4 (2-propanol: sl & hydroxyde de sodium)5 mM
Jyaall lle Caprill Jid GLLY) aaen 3 iae a5 Judill) Aoy (8 5 el Jolaa (s o
ALSH Jlaa 83 ) all da jo (A juadll Gy el (33 ke (e 4480 3K a8 e

A ddldae 5 jlral Aelaiin a3 A yall LS jall (e Jagdlice day )i culS ¢ aSI aanil) Jaf (g
Uivie Us oS cle 1 dnia jsh Jolindl pe Lbal dpea e GLS je aladial 55k oo
-1 Jsasl) (80 :20) Ay

Glay 5 Lgine S ) oa 1yl 5 cadall (v / v) 40U ) pe ad 5 Gy jad Cale (Gpadad
el a3l IR (e dipe ST ATSH Jald sl o o) o (4] AN Jalaill Cag plall (i as
e e iy s Agilent TOF gl
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.hexakis (1H,1H,3H-tetrafluoropropoxy) phosphazine s trifluroacetic acid ammonium salt

Chna ill aia s 4 Auto MS2 aadiey I saiul) aa s (IS 11005 m/z 70 O Jebil) sl

aasa e

Agilent Mass Hunter Work station B.05.01. Mass Hunter Qualitative Analysis B.06.00

bkl Julasl software (Agilent Technologies)
dana jall GUS jall 3 ga g A LC/MS/MS 5_alaalli1-] Jsaa)

Cig <isS JSI Zorbax 2see | ulaall ¢pa Jasld
TRa | m/z “auall S Al ?**M Sl 1 snlaal) Jauld
(mn) | monoisotopique .
e —aliadll (ppm,
5\l (mL) mg/L)
9.2 167 .0350 | CsHsO. 20 1 10000 | 1 Acide vanillique
4.193 169.0142 C:H:Os 10 10 500 | 2 Acide gallique
8.378 289.0718 | CiH..0s 20 10 1000 | 3 (+)-catechine
9.072 289.0718 | CisH140s 20 10 1000 | 4 (-)-epicatechine
12.497 575.1195 | CszoH24012 20 10 1000 | 5 Procyanidine A2
12.197 463.0882 | CuHxO.. 2 10 100 | 6 Quercetine 3-O-
glucoside
13.259 447.0933 | CuHxO. 20 10 1000 | 7-Kaempférol 3-0-
glucoside
12.621 593.1512 | CyHuxOss 20 10 1000 | 8-Kaempférol 3-0-
rutinoside
19.515 285.0405 | CisHuwO:s 20 10 1000 | 9-Kaempférol
24.876 299.0561 C.sH:.0s 12 10 600 | 10-Kaempféride
2 plaal) bld
8.285 353.0878 | CiH.:0s 20| 10 1000 | 1-Acide chlorogénique
9.504 179.0350 | C,H:O. 10 | 10 1000 | 2- Acide caféique
11.603 163.0401 C.H:O; 20| 10 1000 | 3-Acide p-coumarique
121.0295 C:H:0O. 20| 10 1000 | 4- Acide benzoique
8.595 153.0193 CH:O. 20 | 10 1000 | 5- Acide 2,5-
Dihydroxybenzoique
8.471 137.0244 | C7HeOs 20 | 10 1000 | 6-Acide p-
hydroxybenzoique
1177 609.1461 | C27H30016 10| 10 1000 | 7-  Quercetine-  3-O-
rutinoside
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T3ad0 | 447.0033 | CabbOm | 2010 | 1000 | 6Quercetine 30
rhamnoside
17.185 301.0354 | CisH1007 20 | 10 1000 | 9-Quercétine
14.648 317.0303 | Ci5H100s 20 | 10 1000 | 10-Myricétine
3 sxaall ads
9.718 197.0455 | CoH100s 20 10 1000 | 1-Acide syringique
12.429 193.0506 | Ci0H1004 20 10 1000 | 2-Acide ferulique
12.973 163.0401 | CoHsOs 20 10 1000 | 3-Acide m-coumarique
12.367 223.0612 | Ci1H120s 20 10 1000 | 4-Acide sinapique
12.182 463.0882 | C21H20012 20 10 500 | 5-Quercetine 3-0O-
galactoside
9.78 153.0193 | C7HeOq 20 10 1000 | 6-Acide 2,4
Dihydroxybenzoique
19.152 271.0612 | CisH120s 20 10 1000 | 7-Naringenine
12.305 447.0933 | CaiH20011 6,66 10 333 | 8-Luteoline 7-O-
glucoside
17.118 285.0405 | CaisH100s 10 10 500 | 9-Luteoline
19.214 269.0455 | CisH100s 20 10 1000 | 10-Genisteine
4 syl byds
12,284 300.9990 C14HsOs Br 10 ¢ | 1-Acide Ellagique
oy pma o5 ma
6 .555 153. C7HeO4 20 10 1000 | 2-Acide 3,4
Dihydroxybenzoique
12.284 161.0244 CoH6Os3 20 10 1000 | 3-7-hydroxycoumarine
19.136 269 .0455 | CisH100s 10 10 500 | 4-Apigenine
6.493 203.0826 | C11H12N20; 16 10 800 | 5-Tryptophane
2.702 180.0666 | CoH1iNOs 10 10 500 | 6-Tyrosine
4.426 164.0717 | CeH11NO:2 10 10 500 | 7-Phenylalanine

.45 min JOA 100% S 5% (0 B paledl z s 1 A8y ylall

0.1% acide formique :A u<aleal

Tra Temps de rétention , acetonitrile : B ualeal!

i) gSl) g dpilpassl) ) gall-2-4-

Milli-Q 0193 (Millipore, Bedford, MA, USA) aUai ddau sy olail) (33é clall Ao J sl o3
. Fisher Chemicals (Thermo Fisher, Waltham,MA, USA) (x €l ) sl (mea ¢ J gilisall
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¢ TCA ABTS ¢ il (mes ¢ ey ) sSuY) (mes (BHT «BHA <DPPH « Folin-Ciocalteu’s
Adllaal) da jall e il el 5 400l 3 sall ;e EDTAS NTB
s By Cilalidaa Jalis Aasso5 |
A Sl S 1Y) Lo A yra g aat) ol sae GLES) a3 5 paY) <l il 3 aledl ) shaill ae
 [4] Yloxinsd il JiaY) ST e 5 Y ol 32080 3alias d4llad

(2,2-diphényl-1-picrylhydrazyl) DPPH sl e

(Test de la capacité antioxydante par réduction du cuivre) CUPRAC il e

(acide 2,2-azio-bis-3-ethylbenzothiazoline-6-sulfonique) ABTS JLisl e
,superoxide radical-scavenging assay , ABTS , DPPH 4dlzé ¢l jaly Ld &l 13 DA
(58 e ferrous ions chelating activity sl < s Llis s | CUPRAC, reducing power assay
Pekin Elmer Multimode plate Reader en spire( Watman, MA,USA) 4a ¢ ¢ 96-Well 4séa
Ammoides atlantica Aill 528 5 el (aliiiuall 32,8 saliaal) Al asil
Gl e O Gliall pieal and IS ¢ ) o Cua ¢ 4y gal) A o) g Syl ksl S ally
52083 3aliae 28 538 el KUY Gaes 5 BHT,BHA pladivl as,
A58 gl paliinwall Ay 53 g8NAY g A il il jall (pasl) okl
A1) A LAY LS jall asl) ppaEiY-1.6-
i) Ay Hhall Cuus 138 g AA-E paliiuad J gidll cilaze 08l Folin-Ciocalteu 44 ya aladinl o
. [5] Adkall C3aail) any xe Muller Lexa s
75uL s <) Folin-Ciocalteu <238 (e (5:1) 4w 100 pL g paldivall (e 20pL hla o
dpalaia¥l Gl o3 | el 22y 96-well microplate (8 (750 /L) ps2d sall SU g3 S J dlaa (e
583l A38all #) WY1 (5 )8 4 740 nm i
o (Al (g daall clua & Zailal) Slisidl) e el 5 oaa e J 59 Gallic acid  Ledaial
.100g /mg 2 Gallic acid (GAE) J 8Sa 4
1 55 9B il jall sl il 6
et aa [6] G2 AY) 5 Tel 3y yh Ll AAE Sl aliional] 3y 53 8l LS pall 33085 o5
il A J sl Glada e (Img o ssing) Jsbaall (e T mL O e s Adla) Caci dduida
o sl sl Cliand e )Y 50 1 (0 0.1 ML 5 ¢ psia sl il 535710 (0 0.1 ML e 4 sinall Y]
A 50 Jsh vie dpaliaia¥) a2 ¢ 48 211 3 ) s a0 die 4883 40 22 J sl e 3.8 ML
415 nm
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ey Al g puadll b ¢ 4 bl Jaie paail WUIS Quercetin Ot S S je Jarioy

(MgEQ /g Extrait) aliiuwal ()3 (e al e JS (i <1 438) gall il jalall
3amsY) Cilaliaa -3- 6-]
Dsall Al ) JlEs) ¢ ABTS J s st A1) Jlaal DPPH 3l [ saadl A1) ) Ll o) ja) o3
Llis 5 (Cupprac )J! daadsall 5auSY1 Calalias 3,8 ¢ A8l daulie (mias ¢ 2t 35l sl
96- Well (MA.USA) 4ssiia (s )8 e danaall Sl oY) Qlis
Craddi) g ¢ iy S5 Aial) mraad HLEAS IS ) a) o3 (CR.B.T) Asesd) sill sha ol) 35S jally
53S0 Balias 2 53S el ) KNI mea 5 BHT < BHA
BamsSH Balaal) Alladl) ja85_ 7.

DPPH JSa) o
o) yaly L € 5BV AAE il Galiiioall auslill saliaall <y jall sl Jadl) 0085 (20 3]
Osa 5 Yavuz s Gl 45kl e lalaic) DPPH (1-1 diphenylpicryl-hydrazyl) Jui)
Adprada sa Jsho vie cpslill g 35 5 Goslill e adiad Al 5 ([7]

DPPHJ) JLEa) fasa o
0~ )3S Camy (1-1 diphenylpicryl-hydrazyl)ds ) oyl Sw Jid S5 1 |1 58 DPPH_
Ua ¢ ppanil) de oandly ) lsa )l griay ¢ dge (oansdly (g0 50 ¢ laa ¢ Lt e
DAl Aalaall g Gy 58] bl () 43 51 J sy Jell)

P o o oy

DPPH (Violet) phénol phénoxy
diphénylpicrylhydrazine (Jaune)

[9]d508ll 2asil 5 DPPH il gl )11 JSA)
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. [10] 053] s Ben Taarit lexca s (Sl 48 yhall £ JMA (1 DPPH Jslae jaass o
5428y 30 52l (pandl 323 ¢ 517 M Aa 50 Jsh 2ie Al 58 51 G geall caplall aliatial uds
63);” ‘)}..J;j\ w\@‘su‘)au»\.uls uﬂy‘)}s“‘)ﬂumem '6370 :Lm\;d\ '&J\‘);j\ A;JJ‘;

-l 483kal) @J@Sﬂ\mm

AControl - ASample

DPPH scavenging effect(%) = x 100

AControl

Ly 3 5 AL [Csp(ug / mL) Cadae | AN Aalaal) aladinly DPPHU gl 3508 il o
ladiul a3 ¢ eV aSaill g paliiuall dga gy 4 DPPH (adiell 1S 5l g8 Acgnirol <u.%50
B2 8alizan ulidaS el ) &Y (faea s BHT ¢« BHA

ABTS J53) o
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ABTS** Scavenging effect (%) = x 100
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5 (CHCl: MeOH / 9: 1) 4ilide cliales Jleainly asiadVl e ddea o JWlSL)
5 F2 Gaomsl sy L Wl Jeand) o3 () gl G (3 (ACOEL :MeOH : H20 / 30 :6 :4)
Al Al Ry

Lale Juanal) ) gusl) dallaa-2-4-111
18 lse(800mg) Fa Sl o daatil lagaad & ¢ S aa () Fa Fp aomesSll aglial | ks
Alaill Jleaiul 5 ((80x30Cm SCB Y daxia)aganll Wil e gilag € Aaul s ad)

ldinn p)l 8 (8 00l Adee ol ja) o5 3 e JS A dudadll a3 xe alesS (Toluéne/MeOH)
\Solall LoDl e 438 )1 daudall Lél je gile g S dausl 53 ) g 48] je i 250mL

abaill o sVl e dale s e (SO, 60 F254, Merck, Darmstedt, Allemagne)

i 5 dandid) (358 2adY) ¢ guall Cani Sl )y g 2l (ACOEL : MeOH : H,0/8:1: 1)
A @y Jsaadl 340 50 Fy S 45 30

131
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Fa Sl Rp-Cig (uSall skl | (e lgle Jomndl) ) gualh 2 211 52l

Alaill
MeOH (%) | Toluéne (%) eS|
Joadll L& e ladd 100 0 Fi 3-1
Gl ) e Jaals 98 2 F 7-4
Gl ) e Jaala 96 4 Fs 11-8
Joadll 146 € ) (o Jaila 94 6 Fs 15-12
Gl e Jaals 90 10 Fs 19-16
Gl ) (e Jaals 85 15 Fs 27-20
el JSE 80 20 Fr 47-28
el ) S 75 25 Fe 55-48
Gl ) (e Jaala 70 30 Fo 71-56
bl S 5 65 35 F1o 84-72
LS el (e aals 60 40 Fu| 10-185
LS el (e aals 10 90 Fio | 103-102
Ll 0 100 Fi3| 105-104

sy sl Al a-1-2-4- 11

Juainly  alee & ¢ F 0 S 4 el oy el UkaY
el 8 Juastil (MeOH :CHCIs,1:1) dadlall o5 (ACOEt :MeOH :H,0,60 :6 :4) Lailall
(10mg) P6 (& S e

tFg ) Al J3-2-2-4-111

.(ACOEt :MeOH :H20,60 :6 :4) halall Jlaxinly alu a3 Caly jiual Caul y 2 5a 5 LibaaY

. (1255 mg) P7 <Sall elacy MeOHJ @ calalll aa candl ) o 55 o

: Frosasl) 4l 33-3-2-4

alaill 5 355 dale S JalSGLad) Jlaninly 3 gand) Ll 2 gila 5 S Alau 5 atallae o

(2 -1 Jsasdly Il Jsaadl (8 45 500 AWl (CHCIs : MeOH :Hz0 / 7 :3 :0.5)
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daa ol sl Adladl) 23s3 5 Ormenis praecox 4l Al siall 4l 5l

Sl Jasall

Fio Sl (e lgtle dhanall ) sl s s 2 411 Jsaadl

ddaadlall (mg) ALs!) o) cuas sy
Jiza add 41 .50 F 6-1
29.50 F7 12-7
< 1 15.01 F1 26-13
il Jl& Jajla 8.00 F 31-27

Fra Sl Cnidl o,

S Fry bl S e 39 5 el S A58 )1 ASal) Ll 2 gila s S Aaual o ) 138l 5o
JS5 Py oS il e Llasi (CHCL; 1 MeOH :H20,7 :3:0.5) aUaill Jleatinly alad o3 30 mg
AL 283 (e Alual) 4GS Lkl ol (Sl

n-butanol paliiaall 10g

v

e VLCRP Clg
H20 / MeOH (g i),

Fa (F2 + F3)

(SC6 2a¥! 2antia ) 3 palildl e sila s S

Toluéne / MeOH (z i)

Fa Fr Fs F1o
I
. isocratique 2 ses*
CCM il e gila g S Oe Il alue o3l | | e &8 S5k B
ACOEt :MeOH : H,0 s Jsliall e (gel de silice).
A (AcOEt :MeOH :H,0,60 :6 :4) PPN
(10:1:0.5) i > || cHcls :MeoH : H.0
4_13.1:1” J}A.C* (CHC|3 :MeOH, 1: l)
l il (7:3:0.5)
Y P, (12.5mg) J
[ Ps ] [ Ps (10 mg) ] \

[ Pg (15.01mg)

J5i6 gl (aldiiie ) ool 480 5 Jeadl) (o) 0 oia gy aladia 1 34111 84
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120589518 (aliiucal) A j3-2-4-111

Jlld) Jlaxiad 53 ganll Ll 2 sila 5 S Jlaxiuly (0 )8 9 ) oSN (aliiiall (4 g dallas Cud
G AU a5l JuEial aic ¢1:4,1:9,3:97,1:49,1:99) ales€ MeOH 5 CHCly Al dale XX
JIshaY) (8 danaiill (368 43D Jalaill e slaie Wl gt 4zl pas ol 25mL Leins il
. 336 Nm 5 254 4 sall

=585l shal | e Lgale Juanddl 5 pufll: 311 Jsaadl

Aaadlal) il a9 g ) guusl
Joadll L& e Lla A 11-1
Joadll L& e Lla B 16-12
Jadll S8 e lagda C 23-17

Joadll J48 Lails D 31-24
Juaill L8 Ljls E 40-32
Jadll J48 Ll F 55-41
Juadll L8 Lajls G 64-56
Juadll L8 Lajls H 69-65
Jadll S8 e lada | 79-70
Jadll 8 e Ljls J 90-80
Jadll 8 e Ljls K 102-91
Jadll 8 e Lls L 112-103
Jadll 8 e Ljls M 120-113
Jadll 8 Ll N 140-121
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daa ol sl Adladl) 23s3 5 Ormenis praecox 4l Al siall 4l 5l

Sl Jasall

CHCls (5g) ualiiuwal)
CC gel de silice
CHCls/MeOH( z i)
\L ‘l’ _\It 4 \I( \I( 4
: E: 707.4m . | :66m K:162.1m M : 150m
A :350mg C:204.4mg g G:53.2mg g g g J
: A 4 A4 N :366.2 mg
B:367.5 mg D:408.3mg F:208.8mg H :295.3mg J:126mg L:182mg [T
T ! 1
CLHP C18 ! CLHPCI8 E CLHPC18 |
1 . !
MeOH/ H;O 1 MeOH/ H,01 MeOH/ H;01
1 ! !
7030 ! 70530 20130 !
1 |- ____________ 1
P S N L A
! Piy(lmg) 1 1Img) 1 5(15mg) ! 1 PyL5mg) !} Pa(lmg)

e o

e e o o - -

Ormenis praecox 4isill (oa ) g g 51l aliiwal) Jugd Jalada 14-111 JS&)
s ool dAadlae- 34411

:D sl -1-3-4-111
aaill § RP-C18 2sec Jlaxivl 5 Semi-prep HPLC JI Ll ¢ sila s S e lalaic)

1 mg e (408.3mg) Sl 138 (e Liliass cpl 5mI/ min Gasi Culi (alesS (MeOH : H20,7 : 3)
.(tr =15 min) ic P1 S 3l (10

H sl -1-3-4-111

AUaill s RP-C18 2 sec Jleaiuls Flash chromatography (295.3 mg) =Sl s e o) jals Liad
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= 1.5mg 5 (tr =20 min) e 1 S yall (3 1 mg e Lliass ¢l (alesS (MeOH : H20,7 : 3)

. (tr =30 min) xie 5 =Sl
N wsl) -2-3-4-111

4@l LS yall (MeOH : H20, 2 : 3) paill i (366.2m@) 0isl) 53 w134 e

. (tr =45 min , 1.5mg) P3 s ( tr =48 min , 1mg) P4
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: Ao ol gal) Alladll 5

Y e gl by el ¢ Jiy) adla s sl s clbialitiuall 500U sliaal) Laliall bl

. Folin-Ciocalteu 4& yha alaainly J 5udll aaetiad (_SI) jadille

. DPPH &_diuall ) saall Loy o

Ormenis praecox <l <Y idll S (g giaal) pa85.1.5-1]]

Y sl L) (g giaal) 385 11511

5 Singleton 4% ) s Folin-Ciocalten (sl i<l dasl g3 AU 53dl) (5 ginall a5 o

. [6] Spectrophotométre UV-Vis aliaall
lllald) u'aadga.uw\ u.'la..\.d\ ps) ®

mg/L 500 () 400 « 300 « 200 ¢« 100 ¢ 50 (s Clllall mea (pe Adlida 380 f juiaad o
0= 125 pls shidl elal (50 500 pl ge Ciide Galiiue JS (10 125 pl casal JS (8 auiaic

. Folin-Ciocalieu «&\S

100 /&2) (% 2) NazCOs (s 1250 pl by ¢ (3382 3 baal da) (& giie Jadall (o 8 ) yia) 2ay
& e 5 s i) z 5 3 ml G ohial elally gl bdall v oy (Lhaie ele Ja

. 760 nm 4a sall J sk 2ic UV-Visible Jlea dnalaial) 3¢ 8 &1 ¢ 4383 90 5240 22Ul
Adlal) salddl (e pl e JS1 Gl maa (8K (e aalalls Y 53l e Gl giaa (e el S
. mg.mL1e paldiue J O gl vaal oo a3l 58 53l ge el S5 (Mg EAG.g-1MS)

411 Jsaal) (84 500 dpaliaial) o8

saldiue JSIAulaall J gl gl SLwS 44111 Jsasl)

DO (mg/g) Slaliiuall J s sall Silaas
AcOEt paldiaa | Js¥14 il 2.308 | 418.61

Al 4y il 2.379 | 432.53
N-BUOH ualiiwa | JY) 4 il 0.713 | 105.86

Al 4yl 0.774 | 117.82

+ 5SS Salaal) Aladll_ o |1

DM 5 3y Aulee i ol el sl dawii e (S el o palaiid) 50 (dd a g
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Dboaly Liad ol Wial )3 (8 5 (e oage Jsb (8 Cuslill g 5 5 Cslill e adiad 45y Ll oda
. DPPH

dx )l 5 (Extrait brut) aad) (aliiudl ; ddlise 580 580 il S 30 A8l a3 ; Jaad) 48y 5k
358 Jalall = % (100 pM) OS5 53 A slall DPPH Jslae (e Jo 3 (Al Aie S (e lindas
ol Gl 22y ¢ DU 8 438 30 Baal 48 2l 5 ) A 2 (B s a1 L (vortex) gli ) ) 5
il s (517 nm) o> = Jsk 2ie DPPH & e liial) ¢ 1S il Calisad dualatal)
. UV-VIS spectrometer Jlea 4aud o

(oaldine JST) ddasal) Al 500 8l oo 4111 Jsaad)

Ds | Ds | D3 | D | D1 | Do daaadl 50

25 | 5 | 10 | 20 |30 | 50 | (pg/mL) Al s

z 5 e diy ial ) Jstidl DPPH  Jstadd (galall ool (5l Jgat; gilill) 3513
(3l Claliia) ) dlaiaal) 30uSY) Claliae (pe Aedl) Cpm s a3 )3 ae il 5 S
AUl Aapalls DPPH 3al) ) gdall o €5 Jandiil 4 giall Aol s age

_ Abs (blanc) — Abs (échantillon) y

Pl Abs (blanc)

100

el dalaial - Abs(blanc)
. DPPH g« Jeldiall 38 il dualiaial : Abs(échantillon)

Jaui g 383 5 sall DPPH 53 (e 750 oy paldiuall 3 3 ) [C5p Cun (e gl e jumdl) o3
9-71 (Jelal
LSl Babiaall Adladll-2 511

oy b LSV Al yla atlh ¢ (e gonall bl GO cilalatiall Ly €l s Jladll JaLzil) o)
. [10](Gelose Nutritive) e Jlal

il ¢ alzall elall (50 10 ML (A s e Eila 3 ¢Sl SBU lalitiual (e 20 mg 413k Licd
138 5 Lol Lgigiad o5 28 Claliiall s2a o A 3 JLEY) ae ¢ oY) dillaay Lale Juand) Jllaal
o BB ¢ 2043 ) ja Aa )y (B Sl 138 Slad) 6y Alida ASDN & Culada 5 sl Addee Jigd]
- 5111 Jsaadl s Bl 5,80 3l (e Alidis jaias &5 Jillaall 028
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23S0 Sl Ao gana juiand 5] Jsaad)

() Jas 8l alzal) slal) aaa Sllally aaall AN S A
(ng/mL) Attty € Hg /mle Al 3aLal))
SM 1280 3.6+ oY Jslaall e e 6.4 2000
D1 640 2+ 2
D2 320 3+ 1 1280
D3 160 3.5+ 0.5
D4 80 7.5+ 0.5
D5 40 2+ 2

D6 20 3+ 1 80
D7 10 3.5+ 0.5
5 7.5+ 0.5
2.5 2+ 2
1.25 3+ 1 5
0.63 3.5+ 0.5
0.32 7.5+ 0.5

JoY) asel A

o ana 325 Al cand S (g A JSI paill ) ghall 33 55K gl e sani o
¢Streptocoque aureus J« 0.6 s P.aeruginosa (» Je 0.3 ¢ ol jall ALl Cily geanll (0 Je 0.1)

. Mueller —Hinton s s1l (3 Je 10 (5 s JLid) sl 8 pua i 5 ¢ de ) 3all 028 (e

N ae el 5 1 3 o le sl Bl 00 37 43 a s o Ao ales 8 cliY) g A -
£de/ L8710 5 (M ) il Sad ) seka dylay (gl

2°37 43 ya A3 (M-HY s o0 (e Jo 10 sme sade sl IS e Ja 1335 -

3 pazanall 30 5l de gana (po il S (e Jo 2 Adde S B pung 5 A8 8 g b e MAw -
Dbl bl o Ja 25 M-H (0 Ja 18 (om0 ) ald Gub iay g OS5 B (e sl La
fpiaal

Olaca JaY lua GLBY) &t ¢ 2945 3 s b AEA (M-HY e Jo 18 Ade IS ) il -
el JalS 8 il Galiiall dlladll salall sl LEY)

s ) aleal Qi s 138 5 aiedll Ja gy 8 A sUall (568 (33180 Baad (SLaY) & i -
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2% 37 Aad Caidialall 8388y sadl BVl Caa -

Dl Aale Aol g 5l el 3 p3) ansd g ¢Strie) b ghad I3 Adle IS A g ddee i -
caLEl) Gl 5 paliiue e 4 i) GLRY) mea e 4 i

n %5 4] Cilbias Ja o) chocolat (s )L8A Y das b M-H Jawi 1) (2 523 Bacillus L_siSs s -
R PREN|PR

COp (1 %5 (5553 dunala & 3LRY) (s

@l ek Y dal e Sy dladiall Laall 380 a0 aaad Jal e gl 18 ) sall a ) 8 Ll
[12611] (A 0 & iSs A ) 3
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el sl
[1] Tona, L., Kambu, K., Ngimbi, N., Cimanga, K., Vlietinck, A. J. (1998). Antiamoebic and
phytochemicalscreening of some Congolese medicinal plants. Journal of Ethnopharmacology.
61, 57-65.
[2] Longaga, A., Otshudi, Vercruysse, A., Foriers, A. (2000). Contribution to the
ethnobotanical, phytochemical and pharmacological studies of traditionally used medicinal
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Congo (RDC). Journal of Ethnopharmacology. 71, 411-423.
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RP-UHPLC-ESI- 48, Ammoides atlantica 44ill J gitihe g ugl) galdiual) Julai J5¥) Juadl)
3B alzaal) 4l yasi 3 QTOF-MS

: Ammoides atlantica 4!l ¢y 41 guadal) Gl pall (g g} Cpail) -1
oaldiudl Rp-UHPLC-ESI-QTOF-MS  daladll Lyl 4l e sludl dulpall e lely
e ) pall e A 5 dulea ST LY L) Gl iy B AACE (JeaS s el

[1] st

66 e (s 5iny AA-E L saS s el paliind) of e Jay Laa (21 JSAN) 5 L3) 66 aphall e
Ay 5 MS AL Al 5 R LLEAY) (0 o alaie YU ¢ Lgie S je 45 o o il o5 ¢ (S e
2] (11 a8 Jsaadl) 4 e shud) cilylanaly Lgiiany

D AdlEG gl (s g pagd) an -1-1-]

Gl WY ae alide 5 S S50 a6 sl G
& Al 5al e gley S 3 Al (465 44¢43¢39¢37¢35¢33¢3120¢18¢16¢15:14¢12:107}
OxSlas 5 Caffeoylquinic (aes] CiliSlas Aiue Wil aanaas o8 GLS jall o8 G (e 141 J sl
. Apiaceae e ) <35 Al 5 [3] Daucus mricatus g il & dicafeoylquinic (s (3

& sl A J5Y (185 16¢15¢7 ) <l JLEY) xie Caffeoylquinic usaea ciliSlaa day )i apaa &5 28
m/z 191.06 die dpadiill MS/MS Ldad cili gl danl o Waaad 3 il Ammoides atlantica
Uaaa (e GlSles daaw 5 [4] (CieHi1s0g) J 48l sl myjz 353 die¢ [Quinic-H]'J 43 sall
Aol Al & jae gl Gaii ulael (435 39¢37¢35¢33¢31) <l Wi dicaffeoylquinic
il (aeal 4l e slil)

sl e 1, 3-diCQA 5 4,5-diCQA &l e € 395 46,43,37,35,33,31) <l JLEY) yyaa
[8-6] 48l & salanl) A pally 45 jlee LS jall 038 3aT o3 [5](CosH24012) J 48) sall iz 515 ie
. M/z 549 xic(eucommin A) lignine e ) siall a5 LS

Ailiidia g elyg iy uS g sugl) palaal -2-1-

S 5om (A Gaen wull puland GlSlee Wil e mjz 315 2ie ESI-MS L) aaas o
.[9] Mekky RH J & 58 5 5 « 4 LS yall(dihydroxybenzoic acid hexoside isomers ) <l 5 ¥
9 3_L4) I (Dihydroxybenzoic acid pentoside) %) sit <l g yi (S 5 yha AW (et o5 Jially

m/z 285 duadill 434 sall
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RP-UHPLC-ESI- 48, Ammoides atlantica 44ill J gitihe g ugl) galdiual) Julai J5¥) Juadl)
3ausH slaal) Ablis yaal 3 QTOF-MS

L 53 98 LS ja -3-1-

Js 828 DG e {615 60,54,47,45,42,38,36,30,29, 27 3 LI (@M 11 aasd &
apigenin, luteolin) aglycones Ll e iiai CILS jall sdac 1-1 Jsaall 485 26,243 <l L
J @leida ¢3-hydroxy-6,7,4-trimethoxyflavone s cirsimaritin, isorhamnetin,

.[11,10] ( apigeniny luteolin , quercetin) O-glycosides

ts Al il a2

e «(17) tuberonic glucosidecaes « (1) quinic <€l aea ¢ 43 gl LS Hall Cadla,
(49) 9,12,13-trihydroxyoctadecadienoic e «(22) tuberonic
uaea 5 (57) trihydroxyoctadecadienoic (=« ¢« (52) desdimethyloctahydroisocohumulone s
« hydroxyloctadecadienoic (el lSlaa (e 3 e 4 (655 64)Tihydroxyoctadecaecaenoic
[13,12,3] <lld st ) 40 je gl A all ) dalsiad 138
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RP- HPLC--ESI-QTOF-MS" 48 sk dau) s:Ammoides atlantica 43l () sgd) s jall asaall dpdaaad) 43 glidll g Agay od gAY iy yallz1-1 J gaad)

Compounds Retention Time(min) Molecule m/z m/z
Peak Experimental ~ Calculated lonization Error Fragmention (-) Reference
number Formula mode
1 1.886 C7H1206 191.0558 191.0561 N 1.58 85.0291 (100%), 93.0342 (35.41 %) 14
Quinicacid
2 Unknown 2.01 C19H32015 499.1673 499.1668 N neg 0.81 499.167 (100 %), 191.0559 (10 %), -
173.0453 (19 %)
3 Unknown 2.444 C7HgO~ 203.0195 203.0197 N 0.41 112.9886 (29 %), 79.0189 (100 %) -
4 3,5-Dihydroxybenzoicacid-O-glu 5.444 Ci13H1609 315.0730 315.0722 N neg 2.58 315.0736 (4 %), 153.0187 (20 %),
152.0117 (73 %), 109.0296 (41 %), 15
108.0221 (100 %)
5 3,4-dihydroxybenzoyl-glucoses isomer 1 6.126 C13H1609 315.0731 315.0722 neg 2.69 | 153.0193 (69 %), 109.0298 (100 %) 16
6 Unknown 6.374 Ca20H2609 409.1509 409.1504 neg 0.91 | 361.1294 (8 %), 301.1089 (20 %),
165.0558 (100 %)
7 Chlorogenicacid 6.808 Ci16H1809 353.0884 353.0878 N neg 1.51 | 191.0561 (100 %), 179.0349 (50 %), 135.0451
(71 %) 17,18
8 3,4-dihydroxybenzoyl-glucoses isomer 2 6.932 C13H1609 315.0722 315.0722 N neg 0.04 | 109.0293 (100 %) 16
Unknown 7.180 C12H140s 285.0616 285.0616 N 153.0179 (11 %), 152.0113 (48 %), -
109.0284 (17 %), 108.0216 (100%)
10 Caffeoyl-fructosyl-glucose 7.304 C21H258014 503.1405 503.1406 0.81 503.141 (31 %), 443. 14
11 Unknown 7.428 C10H1604 199.0980 199.0976 neg 1.81 .
12 Caffeic acid-O-hexoside isomer 1 7.676 Ci5H1509 341.0881 341.0878 neg 1.09 | 179.0349 (59 %),161.0244 (100 %), 19,20
135.0448 (74 %)
13 Unknown 7.986 C19H25012 445.1349 445,1351 N 0.45 445.1349 (14 %), 162.0279 (11 %), -
161.0246 (100 %)
14 Caffeic acid-O-hexoside isomer 2 8.172 Ci5H1509 341.0881 341.0878 N neg 0.78 | 179.035 (100 %), 161.0246 (89 %), 19
135.0451 (87 %)
15 Crypthochlorogenic acid (4-O caffeoylquinic 8.358 Ci6H1509 353.0881 353.0878 N neg 0.72 | 191.0559 (100 %) 19,18
acid) isomer 1
16 Crypthochlorogenic acid (4-O caffeoylquinic 8.544 Ci6H1509 353.0883 353.0878 N neg 1.09 | 191.0559 (100 %) 19,18
acid) isomer 2
17 Tuberonic acid 9.287 C18H2809 387.1662 387.1660 N neg 0.47 | 369.156 (4 %), 225.1116 (4 %), 207.1024
glucoside/5'- (62 %) 163.1131 (55 %), 89.0247 (96 %) 21
hydroxyjasmonic
acid 5’-O-glucoside
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18 Crypthochlorogenic acid (4-O caffeoylquinic 9.473 C16H1809 353.0880 353.0878 neg0.98 | 191.0561 (100 %)
acid) isomer 3 19.18
19 Unknown 10.151 C10H80, 191.0351 191.0349 neg0.91 | 176.0111 (22 %), 148.0163 (41 %), -
104.0267 (100 %)
20 Unknown 10.279 CasHag014 551.1420 551.1406 neg2.12 | 551.1417 (100 %) -
21 Unknown 10.465 Ci17H20HOy 367.1037 367.1037 neg0.71 | 191.0560 (100 %), 134.0371 (18 %) -
22 Methydihydrojasmonicacid 10.589 C12H1504 225.1137 225.1132 neg 1.87 | 147.0822 (25 %), 135.017 (7 %), 119.0498
(7 %), 97.0669 (100 %), 95.051 (22 %), 22
81.0349 (75 %)
23 Unknown 10.775 CazH35020 741.1891 741.1883 neg 741.1891 (83 %), 375.1663 (28 %), 239.0926 (19 %)
0.71
24 Quercetin-3-glucoside 11.023 C21H20012 463.0893 463.0882 neg 2.2 | 301.0357 (100 %), 300.0277 (64 %) -
25 Unknown 11.333 C15H180s 277.1084 277.1081 neg 1.06 | 218.0945 (40 %), 175.0767 (63 %), -
133.0659 (74 %), 123.0448 (45 %)
26 Unknown 11.457 C26H27016 595.1299 595.1299 0.82 595.1299 (41 %), 300.0274 (100 %) -
27 Luteolin-7-O-rutinoside isomer 1 11.705 Ca7H30015 593.1519 593.1512 neg 1.08 | 285.0407 (100%)
14,22,23,24
28 Unknown 11.829 C15H180s 277.1083 277.1081 neg 0.64 | 218.0948 (35 %), 175.0759 (47 %), N
135.0814 (100 %), 133.0655 (69 %),
29 Luteolin-7-O-glucoside 12.262 Ca1H20011 447.0936 447.0933 neg 0.62 | 285.0402 (100 %) 22
30 Luteolin 7-O-rutinoside isomer 2 12.696 C27H30015 593.1515 593.1512 neg 0.54 | 285.0400 (100 %)
14,22,23,,24
31 1,3-O-Dicaffeoylquinic acidisomer 1 12.820 CasH24012 515.1205 515.1195 neg 1.7 | 353.0874 (1 %), 192.0593 (6 %), 191.0562
(100 %), 179.0348 (5 %), 161.0242 (3 %), 25
135.045 (1 %)
32 Unknown 13.06 C27H36013 567.2084 567.2083 neg 0.11 | 342.1428 (21 %), 341.1391 (100 %), -
326.1158 (42 %), 119.0349 (22 %),
89.0247 (74 %)
33 1,3-O-Dicaffeaylquinic acidisomer 2 13.192 CasH24012 515.1199 515.1195 neg 0.75 | 353.0874 (1 %), 192.0593 (6 %), 191.0562
(100 %), 179.0348 (5 %), 161.0242 (3 %), 25
135.045 (1 %)
34 Genistin 13.527 C21H20010 431.0985 431.0984 neg 0.36 | 271.0598 (100 %) 26
35 1,3-O-Dicaffeoylquinic acidisomer 3 13.316 CosH24012 515.1206 515.1195 neg 2.01 | 353.0875 (13 %), 191.0561 (100 %) 25
36 apigenin 7-O-glucoside 13.564 C21H20010 431.0985 431.0984 neg 0.36 | 431.0938 (27 %), 269.044 (40 %), 27
268.0378 (100 %)
37 1,3-O-Dicaffeoylquinic acidisomer 4 13.626 CasH24012 515.1201 515.1195 353.0875 (13 %), 191.0561 (100 %) 25
38 Luteolin O-acetylhexoside 13.750 C23H22012 489.1047 489.1038 neg 1.51 | 285.0403 (100 %), 284.0327 (43 %) 14
39 4,5-O-dicaffeoylquinic acid 13.812 CasH24012 515.1210 515.1195 neg 2.51 | 353.0883 (21 %), 191.0562 (32 %), 14
179.0354 (78 %), 173.0459 (100 %),
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161.0245 (3 %), 135.0455 (13 %)
40 Medioresinolcaffeate 14.122 C27H34012 549.1981 549.1978 neg 0.65 | 549.1971 (6 %), 387.166 (100 %), 28
207.1025 (11 %), 161.0243 (80 %)
41 Apigenin-7-O-glucoside 14.308 C21H20011 447.0932 | 447.0933 0.23 | 285.0402 (100 %) 29
42 LuteolinO-diglucoside 14.928 C30H26014 609.1255 609.1250 neg 0.61 | 447.093 (3 %), 323.0769 (7 %), 285.0402 29
(100 %), 161.024 (6 %)
43 1,3-O-Dicaffeoylquinic acidisomer 5 15.114 C25H24012 515.1198 515.1195 neg 0.33 | 353.0876 (20 %), 191.056 (38 %), 179.035 19
(79 %), 173.0454 (100 %), 135.0451 (14
%)
44 Rosmarinicacid 15.548 C18H160s 359.1713 359.0772 neg 0.07 | 197.063 (11 %), 161.0145 (10 %) 30
45 Unknown 16.106 C30H26013 593.1305 593.1300 0.65 593.1298 (16 %), 323.0768 (48 %), -
269.0452 (100 %), 161.0238 (19 %)
46 1,3-O-Dicaffeoylquinic acidisomer 6 16.725 C25H24012 515.1196 515.1195 neg 0.12 | 353.0877 (16 %), 335.0777 (10 %),
284.9319 (11 %), 191.0559 (57 %),
180.0389 (11 %), 179.035 (100 %), 25
173.0455 (81 %), 161.0245 (24 %),
135.0447 (21 %)
47 Luteolin 17.097 C15H1006 285.0412 285.0405 neg 2.23 | 285.0401 (97 %), 151.0036 (34 %),
133.0291 (100 %) 14,31
48 Isorhamnetin 17.221 C16H1207 315.0513 315.0510 neg 0.72 | 300.0273 (100 %)
22,23,32,33,34
49 9,12,13- Trihydroxyoctadecadienoicacid 18.523 C18H3205 327.2180 327.2177 neg 1.06 | 229.144 (11 %), 211.1342 (22 %), 14
171.1027 (100 %)
50 Apigenin 19.205 C15H100s 269.0463 269.0455 neg 2.79 | 269.0458 (58 %), 149.0246 (26 %), 14, 20, 19
117.0351 (100%)
51 Unknown 19.453 CaoH360s 523.2342 523.2337 neg 0.77 | 461.2332 (41 %), 399.2332 (16 %), -
329.1913 (15 %), 233.1182 (55 %),
215.1073 (100 %)
52 Desdimethyl-octahydro-iso-cohumulone 19.639 C18H3405 329.2334 329.2342 neg 2.38 | 229.1446 (40 %), 211.1342 (100 %) 35
53 Unknown 20.630 C16H3204 287.2232 287.2227 neg 1.63 | 287.2226 (100 %) -
54 Unknown 20.940 C18H160s 359.0776 359.0772 neg 0.91 | 344.0538 (23 %), 329.0307 (100 %), -
314.0068 (53 %), 286.0121 (94 %)
55 Unknown 22.180 Cs1H3s010 569.2317 569.2392 0.07 479.2431 (35 %), 421.2016 (81 %), -
403.1909 (44 %), 227.1067 (39 %)
56 Unknown 22.490 C2sHa2010 537.2708 537.2752 neg 0.17 | 387.1652 (100 %), 207.1017 (37 %), -
89.0246 (16 %)
57 Unknown 22.738 C18H340s 329.2337 329.2333 neg 0.86 | 329.2331 (28 %), 201.1131 (99 %), -
171.1027 (100 %)
58 Unknown 22.986 Cs34H3s012 637.2268 637.22 3.52 112.9658 (100 %) -
59 Unknown 24,783 Ci8H2604 305.1755 | 305.1758 0.83 | 249.1497 (24 %), 135.0815 (100 %) -
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60 | cirsimaritin 25.775 C17H1406 313.0716 | 313.0718 0.38 | 298.0474 (13 %), 284.028 (17 %), 23
283.0242 (100 %), 255.0294 (63 %)
61 3-Hydroxy-6,7, 4-trimethoxyflavone | 26.333 CisH160; | 343.0831 | 343.0823 neg | 313.035 (54 %), 298.0113 (14 %),
1.82 | 285.0402 (77 %), 271.0198 (17 %), 15
270.0168 (100 %), 242.0213 (7 %)
62 Unknown 29.742 CisH300s | 293.2124 | 293.2122 neg | 275.2017 (34 %), 183.1388 (100 %) -
0.57
63 Unknown 30.051 CnH3:00s | 361.1995 | 361.2020 6.22 | 174.9682 (100 %) -
64 Unknown 31.911 CisH30s | 295.3285 | 295.2278 neg2 | 295.2278 (64 %), 277.2175 (98 %), -
195.1393 (100 %)
65 | Unknown 32.035 CisHs20s | 295.2285 | 295.2278 neg | 295.2278 (64 %), 277.2175 (98 %), -
2.06 | 195.1393 (100 %)
66 | Unknown 42.014 CnHs20s | 347.2208 | 347.2227 5.8 | 280.2365 (19 %), 279.2328 (100 %) -
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AAE (A58 g,0¢d) paliiuall SansH slaal) LAl g (d shadl) (6 giaal) paad 2|

GAE/g AA-Eualiiual ) iad ) Folin-Ciocalteu 3& b ddaul s Jsidll (5 sinall Jala3 g0l
41mg @ 3% dad el Galdiuall Guiil (g 53 @3 (5 ginall o s B (1 371.5741.80 mg
oaldinally 4 gl (alea¥) e Adlle A 2 ga o) Gitail) G BRI sl (Sas 5 QEsg

3 3 all el (alil o poal g il Al A5l Jsasl Galdiud) o 7 gea s gl cun WS
i il LS el e aliivedll 13 o) gials Jalzall 138 Jasi py | 5 il 5ol 3y Gaital) TaLiall ol 3y
A gidl) alea¥) 5 il g @ Jia el ) s3all dailall

S aliaal) bl -3-

AA-E 5aS 5 nel) paliill 32O sliadl) il S pPPHJ) sl ) fali

, (ICs0: 6.14 £ 0.41 g /mL) BHA Lalaally 45 58 Jas (1Cs0: 23.31 + 0.99 pg /mL)

.(ICs0: 14.00 £ 2.00 pg /mL) ascorbic (=« 5 (1Cs: 12.90 £ 0.40 pg /mL) BHT

rosmarinic oaes Jie | (371.57 + 1.80 mg/g) Al (Jsudll (5 giaall JUA (e ) s (Say
£2-1 Q8 Jeaally adlania

3a  |Cood dad hel AA-E aliivall 30083 sladll LLiaill ABTS*assay Wiy dawilly
(ICs0: 1.80 % 0.10 pg /mL) BHA, BHT ) 93l (e Jalss 81 (1Cs0: 11.31 # 2.00 pg /mL)<

. (ICs0: 1.74 £ 0.10 pg /mL) ascorbic =« 5 (ICsp: 1.30 £ 0. 30 pg /mL)

el bl Al ekl AA-E paliiuwal 4 418 syperoxide DMSO _lial die

(ICso: >200 g /mL) BHT, (ICso: >200 g /mL) BHA xlaall (s (I1Csp: 3.19 + 0.02 pg /mL)
waliiual Llis CUPRAC assay _Lia) die Laiw (I1Csp : 7.59 +1.16 pg / mL) ascorbic e
Ll ascorbicd) uaes (e L B (Agso: 13.56 + 1.06 g /mL) AA-E

reducing power assay 5281l daulia 2all & S ey (Agso: 12.43 +0.09 g /mL)

(ICs0: 102. 35 +0.10 pg /mL) ferrous ions chelating )3} 5 (ICso: 92.70 % 1.00 pg /mL)
(SVsill e (ICs0: 12.11 +0.32 pg /mL) EDTAs (ICso: 6.40 + 0.40 pg /mL)
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a8 <Ammoides atlantica (AA-E)J AsaSl) aliivuall 30083 sliad) Lalaall 2 ad ) Jsaal)
<l 53 8308l gidll (5 giaall

oaliiual) DPPH ABTS™ Oz Ferrous ions | Reducing | CUPRAC s Faadl s giaal)
el assay assay DMSO Chelating power assay st s
Alkaline assay assay oy il EARPPLPLL |
assay
1Cs0 pg/mL Aoso pg/mL mo/g
AA-E 23.31+0.99 11.31+ 3.19+0.02 | 102.35+£0.10 | 92.70+1.00 | 13.56+£1.06 | 371.57+1.80 | 41.02+6.00
2.00
BHA 6.14+0.41 | 1.80+0.10 >200 NA 7.99£1.87 6.62+0.05
BHT 12.90+0.40 | 1.30+0.30 >200 NA >200 9.62+0.87
Ascorbic | 14.00+2.00 | 1.74+0.10 | 7.59+1.16 NA 6.40+0.40 | 12.43+0.09
acid
EDTA NT NT NT 12.11+0.32 NT NT
NT: not tested, NA: no absorbance
+ SD 4 ) sie Sl &34
dada

sl o all JsaS s saell (aliiidl el il Japeiil) 365 (e ¢ Ayl 038 b U
Gl azay 8 MS/MS 5 RPUHPLC-ESI-QTOF-MS 4 alaaiuly Ammoides atlantica
(e (S e 66 oo S S LC-MS/MS ibdaY g Ll Ciua gl a3 )
=S sous (aleal 40 adliifiay i S5 08 (aen 26 1 US je 45 2aa% o ¢ oda (e
o) 3O falian Ulle Ul a5 suel) (aldiondll jelal LS (53 58508 3.5 ¢y 5328 11 etly s 5

Ay Sl Gaes s BHT BHA ) 58lL 45 )lia CUPRAC s DMSO
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DHi8¢ HSQCU (sl Jlaill (ye Bl s Lgle J saanll o3 ) (66.8ppm) C-3 5 (64.8ppm)
& A Aledll dEal 8 an s de genall o3 AN A8lall 3uS ) de gene sag )
.guainolide JSud!
& H-3d 38 sl (1H ,d, J=13.0 Hz) 81 4.05 ppm e 3L3) G (25-11 JS&3I) HMBC b
- Ol (S el = 1 LS JSaell (a7 81 SN C-5 5 C-4,C-10b 50 S e (3l
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3 S all dalal) Glallatl) any 1 2911 JS)
s (Me-14) 1.25ppm  Osis o) 3 L) G dAsaly HMBC el )l cuil&e @lly e 3530
Cadac C-145 C-8 ¢«C-10 i SN 5 (H-9b) 1.95ppm e 3 ,LEY) (. C-105 C-9 (i 2 S
C-1 032 AN (A JanS 5 el 252 5 S 5 C-10 (8 AN Jau 5 gl Ao sane ildalii ;Y1 02
(30 -11 JS&hy

3 S el dalall il ey ; 30-11 JSAI

Ju (27-11 JS3) H-5 3)L8) il aae 5 H-6 5,L3) (8 5 iaa 33L ) JasDl (Me-15) 3_L8) aundii xie
H-6 el ZL 53V =1 5891 12 X 5 Cis JiS38 o H-6 5 (Me-15) Slisi sy il e
3LY (J=10.0 Hz) ol il A8l s WS ponhaliaall Jéall (il Jladl) 4 5y 4.52 ppm
JSE (A 2 H75 H-6 ¢H-5 Cligigod ob (B IS8 e gad A 5 H6 0sisdl)
. (trans,trans)

Nl 2 Sl i A e A e 3 SOl H-3 5 H-2 O sl Ailaassl) el 31 )l
& e e 48 (31 1.25 pm ) H-14 0535l (sl 2L 5391 Lain 20, 30-epoxy JiSES (s
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3 Sall et 8 S ALl Sllasall A (e, g oladl & aleay (8 1.08 ppm) 2 S )

(31-11 JS&Y 2a,3a-6poxy-1a,4P,10 -trihydroxyguain-12,6c.-olide : al e

3 S all iy s 374 Jsal
311 Jsand) (845 gae AaiLul) il JS

RMN-¥CJl5 (600 MHz, & ;ppm, J ; Hz) RMN-tH Jl il Cildazall » 3411 J 52

CD30D & 3 S )4l (150 MHz, § ;ppm, J ; Hz)

3 @S ) a4l
dc (ppm) on m (J, Hz)

85.0 - 1
64.8 3.70 s 2
66.7 4.05s 3
73.7 - 4
59.7 2.42d(10.0) 5
81.8 4.52 1(10.0) 6
49.3 2.40m 7
24.6 2.11m 8a

- 1.53m 8b
39.0 1.95m %9a

- 1.85m 9b
72.5 - 10
42.9 2.38m 11
181.0 - 12
13.1 1.20 d (6.8) 13
25.8 1.25s 14
18.6 1.49s 15
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0 4 S pall Lf&.@‘ i) -4-11

dglle A Cada e lalie) 138 5 CrsHps07 Alesall Ll 53 Ganl (3 snie o 3 ke 4 S )l

laaal) drpall 35 ) o miz= 317.1508[M+H] e S all oY) ) selal ¢(HR-ESIMS 48al

Sl

S5 o) Gom paiaial Jaall (8 (sig s asas Osisoll bl g5l Gl Caka L

Adblae e JS1 ALl clal Y1 5 Ol LAY j0iS (3¢ 180.0, 8¢ 81.0, Sn 4.58) 0sSY ddls

(36-11 Al 32-11 JS5) e Al 5 dgalal Calkal 5 0 sa S 5 0 535 5l) nilaliall (555300 (3,

.guainolide ¢ sl (s IS 355 )

P JS el G (32-11 JSE) RMN-13C b s (95308553 15 2535 &l il Laa

OSSY yd 8 mee §c=180 ppmaic yek sl C=0lwS 50 S G5 S i delhy g S &l d 4

dalall 3le s SI3 Hee §c =81 ppm e zuS5e s5p® Gpngd 52 CH Wi (e CH Dl gane 4l

¢ 5c=63.6ppm ¢ dc =78.1 ppm (= S e spipagd G Lgia JS CH Gle gana aed cdi gV

leC-11 5 C-7¢ C-5¢C-3¢ C-2¢li 5o I 438) sall §¢ =42.0ppm 5 S¢ =52.8ppm «5c=57.7ppm

sl

Sc =40.1 ppm s 5c =26.2 ppm e danS5e e spd naed DI Lgie IS CHp (o i sana™

<l g )SI Y il §¢ =29.1ppm s, 8¢ =28.1ppm, 5¢ =15.2ppmaie CHg <l HLal
Glal ) 5 Al cilal 3Y) o8 IS e (S8 5 s sSanad) JSell C-15 5 C-14¢C-13
4l D) 83 gae Cadall 138 il JS | CH3 e 3 ke Lol it LelalSs 5 Lalisi gy

(On =3.69 e (pawSie Gpifle (g d Gl L) (133411 JSAN) RMN-TH s (4 ks WS
H-3 J 48l 5l (8 =3.68 ppm ,1H ,br s) s H-2 J 48 5!l ppm ,1H ,br s)

H-6 0552l 438) sall (1H t, J=9.5Hz) Sn=4.57ppmaic sl O SY (e Gsig n *

(6n1.34 ppm ,1H ,s) s H-14J 48 sl (51,=1.31 ppm ,3H ,5) (e JS die SO Jiie (pfic gana®
. H-13J 4&) sl (5 1.19 ppm ,1H ,d,J=6.8Hz) dic a5 5 515 Jie sH-15( 48 5l
g5 5l A el <l g0 jSH S i) ) (34-11 JSE) HSQC ik (50

alkas oL (36-11 JS&Y) 1D-ROESY 5 ( 35-11 JSall) 2D-COSY wilshl il dul )0 Cisaws
sl i ) ol OlAY) QU H-5—H-13 5 H-5—H-9 H-2—H-3 Ly ¢ il s

Ol
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Lalall 5 )EY) (4 S 5all HMBC “ash (8 5 s sl clillall JDIA (e cilbaaDlall o2 ST o
¢ C-115 C-12:C-7 &l_La) s Me-13 3_Lale C-8 5 C-4¢C-1 lig SIN &l JLil g H-6 055 0l
. C-85C-7 &) 5 H-9 3Ll

ZLY B e C-3 5 C-2 (i ST i gl JuaS g pnel) (e semse dga g e Jaia
¢ 8¢ 63.6 ppm (C-2) s &n 3.68 ppm (H-3) ¢3.69 ppm (H-2) ie <l g KU 5 i gi g yull el
Gl g SN 5 H-2 G HMBC sk (8 abaa o Al Gl J3A ey ¢ M5l e 78.5 ppm(C-3)
b LAY Y il ada ga aaad a3 C-15 5 C-4 s SN 5 H-5 (53558 s «C-1 5 C-5¢C-3
Lol o JMA e G duely )l Jeasll Cle ganal o sadll day o clalall AN A
(37-NJSEHMBC el Jash eyl (U uilaia e Ll Y1 il (& culaa of 1 sl
m.C-5 5 ¢ C-1 Sl S5 (H-3) 814 3.68 ppm 3)LEY) (o HMBC —aiha 3 Gl 3 ga
OB 5 (1.31ppm) Me-14 L) (n.C-55 C-4 « C-3 <l S iy 5 (1.34ppm) Me-15 5L
5 C-1e C-4 b SI (8 JouS 5 huel) de gana @ g 2aa Wl Cinans C-105 C-9¢ CL 5o SN
.C-10

4 S yal) AlEllal any ;381 JSA
«C-1 <L ss SI 5 (Hp-9) 8 1.82 ppm 3EY! (e daial s HMBC <Uals )l il ¢ elly e 6 gDle
Gl LY aes Geda C-1 s SN (8 AN JaS 5 sl de sane Slalladll s34 s C-8 5 C-7
[7] guain-120 olide i ) Salladl)
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4 S pall Dallad (a1 39-11 JSA
(5c =81.0 ppm) C-6 U SUs (5w =4.57ppm) H-6 Osisall Al Clal 3y el o)l
L) Jxig C-6-H-6 Al )l o 4 i ) (g0 3 S pall (8 Lagh pudail &5 jl6a 4 oS jall Al
H-7 5 H-6 ¢H-5 <l 535500 0 J=9.5 Hz gz s 5 Al Aty S0 (S5 e jelas (I H-6 (53504
¢ H-3 0550l B a5 ) 62 ROESY &b & H-3 5 H-5 (3l trans diaxial JiSis ella
. Cis &y B asay e Ju Me-14.5 H-2 @i Ll
03 Sl Gildan sed 5V (i S 4 Sl o e s bl llaaall s2a SIS (16
. (40-11 IS4 10,20,30,4p,10p -pentahydroxyguaian-12,6B-olide

4 =S all A - 40411 A
A1 dpaall G A pae ASL) il JS
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RMN-13CJ\5 (600 MHz, & ;ppm, J ; Hz) RMN-1H J skl cilbdasall @ 4411 J s2all
CD3;0D4) (& 4 S )4l (150 MHz, § ;ppm, J ; Hz)

4 Sl A gl
dc (ppm) on m (J, Hz)

87.3 - 1
78.1 3.69s 2
63.6 3.68s 3
74.0 - 4
57.7 2.19 d (9.0) 5
81.0 4,57t (9.5) 6
52.8 1.92 m 7
26.2 1.98 m 8a

- 1.58 m 8b
40.1 1.82° 9a

- 1.84° 9b
71.0 - 10
42.0 2.38m 11
180.0 - 12
12.5 1.19d (6.8) 13
15.7 1.31s 14
23.7 1.34s 15
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H-15 H-14

Y

H-2 43 || H-11 H-5 H-13
H'6 H\ ,' \ | I "
A o s A i e oS | L os e AA.J&W,MLMJM’\,___,M__JW\.A \
H-6/C-8 ’ H-11/C-8 H:5/C-15  .9/c.8 T
. ) © - D) ‘. H-13/C-8
H-2/C-5 . ' o H-11/C-7H-5/C-7 "H-9/C-7 ® (SFazic-11
L e ® ) " -13/C-7
@ . egenoH-2/C-3 - - 60
H-6/C-5 - H-5/C-4 - g
H-3/ C'4==’8 . H-5/C-6 S [
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; -120
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-160
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S S - @y
: P
H-13/C-12} 200
-220

LS LI En e Ea [ S MU i Sy e e o ) P R B PR Semiie fntamd Gmd i R i s M o i (ot i S ou i R e (s i B i Rt it T et e ) D [ e
46 45 44 43 42 4.1 40 39 38 37 36 3.5 34 33 3.2 3.1 30 29 28 27 26 25 24 23 22 21 20 19 18 1.7 16 15 1.4 1.3 1.2
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(600 MHz,CD30D) J) (4 4 <S el HMBCJ) ish ; 37-11 Jsl

201



Sl soliaad] Lullesl] 4w/ 0o Qrmenis mixta il (o 4 padal/ (;’L'IS‘)AJ/@L'U/M/

15 S pall (g gudal) il 5
Cilal (pa Lagin 43 )laall 5 Lgde Lliaas ) Galda¥) Al 50 W) Conans ¢anl (§ samse (0 3 e 8
S all o 2a3 i) aae 23 lusy 5 CisH0s dxmall e J saalls HR-ESIMS s RMN-13C
Anpie e a8l 506 o (55
Lo ¢ e S 5ode ek (41411 JSaN) RMN-BC 050 81 aslalinal) (555l (i)l il il
50 S Ar )l (sp? dinge Lgie LI (CH) e sane diu ¢ (CH3) Jiial) e sane ¢ &l
DeBi By o Apmagll (8 daudia e A0 eyl ) ae 48 yie (C=0) Jiise S Ao sena Lgie del)
Ailia)eC-3 2 ST 48) sall 5c=133 ppm «C-2 O 528U 4381 5l 5 =168.8ppm (sl e Wi )Ll
5 8¢ =26.6 ppmcse JS e et Al (CHp) e Osie sana Lgia sp3 Cnangd Dl Cligy S 10 )
Slo el Al (CHg) Jidl e sana 3¢ ) sill e C-9 5 C-80i 52 S 4l sall §c = 45.4ppm
5 C-14¢C-13 o ST 488 gall §c= 29.8ppm 5 8¢ =28.1 ppmedc=15.2 ppm (= IS 2ie ) 5l
.C-15
daxy 58 QXS 5 Jug S QU ¢ sp? imge i S A5 o Cudall Gl e Jais Gl
i Al Sl s AN ¢ il axe e Silad 4 ae 386 A oda 5 (o 5SY Al
Sn =7.57ppm LY die AB ¢ sill (je diclias ddayl ) 35a 5 (42-11 JSaN) RMN-H<k ST LS
Sr=6.11ppm e 455 ,LE) s H-20) 535l 481 sall (1H,brd,J=7Hz)1H JalSi Gy ye (A JS
(Cis) Osie plaill 3sa s 258 Laa (J = 7.0Hz) sl s H-3 Osisall 4881 gl 1H Jalsyy
.[8]Cis-2-én-4-one
zie Al 5 HLEL C-6 (S5 0 508U haal) Ho6 0535 013 3 s RMN-TH Cashall (pudi el
On =1.27 ppm e 43S 3 L) Jhall Cle sane 36 () =10.5H2) 75l ¥ <l 5= 4.52ppm
O sll 438 sall 5y = 1.51ppm e Aalal 3 LE) (H-13 O 535 all 4381 5all(J=6.8Hz) 7 ) by
H-15 (55l 48 sl 5y =2.17ppm 2ie dualal 3 L5 5 H-14
Glalladll  Aaadk e WY Cudaef 5 € jall iy KI5 lighy pall Al sl 1Y)
. (44-11 JSall) HMBC 5 (43 -11 JSall) HSQC (43-11 JSll) ROESY(*H-1H) ke (A 83 5 sall
i i Sy Me-15(84 = 2.17 ppm) diall e gane il 428y HMBC b e sl
de gana ad e A, i il e C-35 C-4 U g )SU A8 e 207.7ppm 5 133.0ppm e jelas
. C-2 5C-3¢ C-4 g8l sall i dapliall y& Jyiso S
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¢« 57.4ppm e jekas Sl Sl SNy Me-14 (5w =1.51 ppm) Jiedl de sena (Bllad 42y

o il e C-25C-10 «C-1b 50 ST A38) 90 168.0ppms 77.5ppm

sle el &f L C-10 5 C-5¢ C-3¢C-1 Sl o SN aa §py =7.57 ppm e H-2 sig ol Gl dady
(44-11 J4ll) C-105 C-5¢ C-2¢ C-1 <liso SII pa §y= 6.11ppm e H-3 (3llal 4ady Capal)

Cun 55 C-4 oz S ausl 5 o 5 sSll C-4-C-5 Al 1) ad g it ziliill o3 (g
. C-55C-4 & Jiis S (e sana SIS

A0 ALl Al ) ) e LSS Cillanall 038 S

5 S yall HMBC clillad (gany 146-1] JSG

5 2l gl 1D ROESY dalad dhaul g 5 oS jall 4y dnil) de ) dll olua€ll 48 5k cinas
Jaiall 5 81 4.53 ppm 3JWEY) aie H-6B 0sisoall G ldlall ilaa ol ¢ 9] Ll e salandly 4% jlae
ISl 8 1388 55 S all 8 olatiV) iy ciligig ol 038 O e dlae H-11 550l 5 Me-14

D 5 S all ol o3 (53

10- hydroxychabrol-2(3)-en-4,5-dion-12,6a-olide :47 -1l J<&)

203



Sl soliaad] Lullesl] 4w/ 0o Qrmenis mixta il (o 4 padal/ QL:SJAJ/@L'Z//L,LA.&J/

sy (45-11 JSE ) ID-TOCSY 5 ( 46-11 JS&N )ROESYJ) Sk (g Asiahall 45 jlal) Canans
H-6/H-9 1D-TOCSY b & H-6 (555l 488l sall 4,53 ppm 3LEY) aamdily ¢ o)) 50 (alda
aai (ID-TOCSY itk (8 H-3 (ysig_nll 438 sall 6.11ppm 3LEY) @alls 5 ¢ H-6 /H-13 e
.[ 9] séco-4,5-guain-12,6-olide JSw z B 3 5 H-1/ H-3< G@lxiall _CH=CH-CH- s
ke 5 eSoall g ) amdl A 5 2l galal nlalinal) (555l il lidanal) gaea LSl
. Séco-4,5-guain-12,60 -olide (=

e ol o5 Aalal) Ll g S cligigpall day ) (e (14311 JSE ) HSQC ik e LS
dc samay ¢ Andall 52 B s o dris S Ae gaae e Vg ¢ ddlal) 4000 Al 8 YAl
) HMBCah & cilaad Al ol s C-H Gl )l Al o P e dely)ll Jgasll
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C-105C-5 ¢ C-4 <l S &l JLa) 5§y =7.57ppm e (H-2) LY G «C-4 5 C-3 <l o SN
ve 5LV w5 C-65 C-9 ¢« C-3 “lise SI (i )5 51 =2.64 ppm (H-1) ie 3 )LEY) G

de gana (b gl e Laa C-10 5 C-9 ¢ C-1 ¢S &l )3 &l LS 5 (Me-14) 8y = 1.51ppm
AUl Jo g )SI e semay C-1 (& Anpdiadl 2 B¢ o drise SN Ao sana ¢ C-10 (o danS 5ol
. C-5,4

(H-6) 8n=4.53ppm i ()53 s all 8 L3 (pm daal s HMBC s )l il ¢ lly e 3 e
.C-105C-7 ¢ C-8 us NI iy

Gl )Y) sda s C-125 C-11 «C-7 < WY 5 §y= 1.27ppm (Me-13) e 3 LAY o
C-10 5C-11 ¢ C-7 « C-6 ¢« C-1 32 SL Galatiall (p K3l e Jguanll a3 (5 58Y 12,6 4e sana
¢ Me-14 3,)L3) aands JMA e D-ROESY. 1 <ibibl & cilaa of il cildals ¥ Jidas DA (e
e el )Y (e §5=2.66ppm (H-7) e 3 LAY aaeldd (33 ke ¢ H-6 ae A8Dle 2 ga g daa ]
I Y ¢ [3] A e sliall Gldanal) ae aasSli s ziliall oda &5 jlae Caais ¢ Me-135 H-1 e bl )|
s 28 5 S pall Gllaall o 5l

511 Jsaadl (A A sae A8l gl JS
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Sl soliaad] Lullesl] 4w/ 0o Qrmenis mixta il (o 4 padal/ QL':SJAJ/@L'UIOLAJJI

5 S all HMBC lallad (azy : 48-11 JSi
RMN-13CJ)s (600 MHz, & ;ppm, J ; Hz) RMN-*H J Atdall ildaadll - 511 Jsoa

CD30D4! & 5 S !l (150 MHz, & ;ppm, J ; Hz)

5 S sl o gal)
dc (ppm) o+ (ppm)

57.4 2.64brs 1
168.0 7.57 br d (7.0) 2
133.0 6.11 d (7.0) 3
210.5 - 4
207.7 - 5
81.4 4521 (10.5) 6
41.8 2.66m 7
26.6 1.88m 8a

1.77m 8b
45.4 2.70m 9a

2.74m 9b
775 - 10
41.3 2.39m 11
181.2 - 12
15.2 1.27.d (6.8) 13
28.1 1.51s 14
29.8 217s 15
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C-14
C-15

\l C-2 Cs c-1 x‘d / c-13
1l

 EE R N I B RN N SN SN S IR R GO S AR R BN SRR AN SN N R U CHNS N S R R RN NN SN N I RN SENE RN TR R A
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

(600 MHz,CD30D) ) +4 5 <8 sall RMN- B3CJ) s 1 41-]1 JSl
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H-13

H-14

=-S0°E

M s
—_

Eort

\ e

90

H-15

H-1

H-9b H-7
H-9a

©
H_@ 950 |

1 G

H-2

—b6'T
—
-

=t
T 4 I

T

—_—> 3oL

L 00T

35 3.0 25 2.0 1.5

4.0

4.5
f1 (ppm)

6.5 6.0 5.5 5.0

7.0

7.5

(600 MHz,CD;0D) J! (2 5 &S sall RMN-'HJ

A

1 42-11

Aok
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H-2 H-3
H-3/C-3
C-3 )
H-2/C-2
C-2 )

H-6

H-6/C-6

-\

H-15 H-14

Hp v TR
+ H-8a
Hoa |1t \l H-8b
NV HL
H-13/C<13
. H-8a, H-8b/C-8 1 \C
7 7 - -I
| ’\ ' 1 ﬁ‘
H-9a, H-9b/C-9 | o
. WV w 15/C15 i"
wooc
Hll/Cll H-14/c-14
-
H-1/C-1

(600 MHz,CD30D) J) (4 5 <S8 all HSQC ) ks : 43-11 JS)
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C-3—

C-2—
C-12_]

H-15 H-14

H-9b H-1

+ H-8b H-13
H-9a H-7l' H-11

H-2 H-3 H-6 \ H-8a¢
_J. | |l\__J L.'L__ ﬂ__A_Ju_A_A_n_N Y, .
o H-8a, b/C-11 H-137C-T1}
- » - - i
H-6/C-8 H-_88., b/C-7 -\""\ I
H-2/C-1 H-3/C-1 .. Q TN
o) H-17C-9 g ]
H-14/C21 H-13/C-7p
© © H-1/C-10—p . @
H-2/C-10 H-3/C-10 H-6/C-10 a1 = H-Tac-10f
H-8a, b/C-6
H-1/C-1
H-2é§-3 H-15/C-3 .
H'3é():'2 © H1sC2 H-140C-2
H-1/C-2 . Q)
H-13/C-12
H-ZéS:-S H-3(/§-5 H'g'5 H-15/C-4
?:5 7.ID 6:5 l GI.O 5{5 S:D 4I.5 420 3I.5 I 3I.0 I 2:5 ' 2I.ID I 1I.5
f2 (ppm)

(600 MHz,CD30D) J! (4 5 S sall HMBCJ) ks 144-11 Jsdl
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-_100
-_1 10
120
130
-—1"!0
150
160
170
-—180
;190
-—200
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H-13

» H-9b iy 8o r |
}il ;"rMMLJm{ _i,th_i_.._ il &

T T 7T T T T T T T T T T T T T T T T T T T T T T T T T T "~ T T T T T 1
46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 t3.0 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13
1 (ppm)

(600 MHz,CD30D) J) 2 5 w2l 1D TOCSY J) i 24511 JS&)
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omab5s
SELMLGP

;1E+08
- 1E+08
;1E+08
;1E+08
~1E+08
;9E+O7
- 8E+07
-7E+07
;6E+O7
~5E+07
;4E+O7
~3E+07
- 2E+07

~1E+07

~-1E+07

~-2E+07

T T T T T T T T T T T T T T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

(600 MHz,CD30D) J (2 5 <S)all ROESY (*H-1H) J) ik :46-11 JS&)
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Sl soliaad] Lullesl] 4w/ 0o Qrmenis mixta il (o 4 padal/ (;’L'IS‘)AJ/@L'U/M/

. O.mixta Aiil) cpa 4 g jma 48 g jaal) LS yall-6-1]
Oa Cabaef Cua RP-HPLC 40 ddausd 50 ¢ 16-111 JSEI ) (9-6) diall <UL yall e o jaill 3
sl e N LS jall Guliial (e ) (edi] (38 50 (uliial
(tr =37 min (9) , tr =65 min (8), tr =54 min (7), tr =36 min (6))
Al gepeall e A1 2 shal) illanally Lgiillass 13 5 (MS) ALSH Allae e slaie YU |
:[5-2]
e 1-hydroxy-3-oxo-eudesman-12,6a-olide (6)[4]
e 11B,13-dihydro-1-epireynosin (7)[5]
e 1,2 -dihydroxy-germacr-10(15)-en-12,6a-olide (8)[6]

e Isoerivanin (9)[7]
OH

OH

OH

HO Ho'
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DAl

pad Ge Gl 5 e A Omixta Al (a5 IS Galiiial dbas gl dul all el
P lS e

O.mixta 4 cih e g jrall (9-1)4nin i sl LS yall 438y 24011 B JSi
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Sl soliaad] Lullesl] 4w/ 0o Qrmenis mixta il (o 4 padal/ (;’L'IS‘)AJ/@L'U/M/

LS el LAY Cialse « J774A pe Dl Lndla e 9-1 (e duad 5l gl LS al) 5l i g3
i 5 JTT4A  pe ) el AL Clilandl) LSl Aelung sadd (e Sae 25 -100) ALy jedl)
. soiAal) S ally L il

Al alaal) a7

O deal (e g5la a8 ¢ Omixta 435 (e A g Jall LS pall S sliaal) LAl o o3
¢ S e JSI B Fla )y LAY adla Calge (Hela sl Gie gUa e WOIA (8 5 ¢ Jurkat a2
Gl &3 ¢ LAY Ll 3l 4 jladd MTT ddasd 5 L 72 223 slball AL LDIAD 2ae a5 5
Ol 0 ¢ Lle Jmandl a3 Al bl (e lagie JS3 Aalal) cl i) g de jall cilinia (e Ecsp
Ecso ¢ (6-11J53al) W jia) o3 A LAY Jagha aueal Jiine e il 4l Laié 3 (Sl
Al s Jrall GUS all

Jpanll o3 Al il e Aliiie et 31 SD + Aad Jau gl Lgile J geanll a3 Al i) Jids
b sha aead Avine g ¢ bl sl e S Fila gy ¢kl 3 Sl o) iall o5 ¢ Lo
Lalasl o3l oAl

O.mixta 4%l 4 5 jeall SIS Hall EC50 aif: 6-11 J s2a])

Hela Ec50 (uM) Kurta Ec 50 (uM) LAl
LS yall
»100 »100 1
»100 »100 2
73222 (65%16 (3

100 »100 4

»100 »100 5
»100 »100 6
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S Ladll
4l pa A guadal) LS jall

Ormenis praecox

9 5SS Balzaal) dtladl) A 43 g
L anGll ol



Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

Ormenis praecox 4%l ¢y 4 guadal) LS jal) : 3 Juadl)

S $Gl (Al 7l 8 e A i1

GOAC a8 5 I & claliiuall (Sereening phytochimique) (b sidll asdll il
: (1-111) sl A 45 5% Ormenis praecox 4sll J ¢ all 5 J5Y)

658 ) il 5 e RSl @il 1] J s

Glaliliunl)
S S ) CHCIs AcOEt n-BuOH
Polyphénols - + +
Flavonoides - + +

Tanins - - -

Triterpenes - - )

Alcaloides - - -

5 Yl Glaie go K e glsisg n —BUOHs ACOEt  (pealiiuall ol il (i
.CHCl3 palaiudl (e e cilyy 53 gadal)

sdac iy Ml g AN il ) ¢ bl e IS N Lolialiiie puesy JSS dnal) i Laiy
. [2,1] Ormenis (eial 4l e salunll A jall Aglan el il
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail

LSl Balicaall g 5awsSU

- Ormenis praecox 4is (s A guadall il jall (o guidl) Caill-2 1
: aush g sl Galiiuall e Al gualal) S jall iy yani-1-2-111
D [4.3] Pr Suall g gl Gpaill-1-1-2- 111

i) (ailadl) *

: (RMN-!H, CD30D,600 MHz ) 555 pll (sonhalizall (5 5ill (i )ll Adldaa @

P1 S el (555 gl udalizall (g9 g8l (i )l Cda S5 12111 J g2

Gl gall (g gl (Hz) g A <l pa BLEYY | Skl &H (ppm)
H-1 / / /
H-2 br s 1H 6.97
H-3 / /

3-OMe S 3H 3.84
H-4 / /
H-5 d (8.0 Hz) 1H 6.67
H-6 brd (8.0 Hz) 1H 6.85
H-7 d (6.3 Hz) 1H 5.50
H-8 m 1H 3.47
H-9a m 1H 3.84
H-9b m 1H 3.75
H-1 / 1H /
H-2 s 1H 6.74
H-3 / / /

3"-OMe S 3H 3.80
H-4 / / /
H-5 / / /
H-6 brs 1H 6.74
H-7 (t, J=7.7Hz) 2H 2.64
H-8 (t, J=7.7Hz) 2H 1.89
H-9' (t, J=6.4Hz) 2H 3.56
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

: (RMN-13C, CD30D,150 MHz ) s S auhalizall (5551l iyl Al
P1 S el (555l udalizall (g9 g8l (i )l Cda S5 134101 J s

3 gall () 92 S dc (ppm) (38 gal) G528 dc (ppm)
C-1 136.9 C-1 134.0
c-2 117.9 C-2 110.6
C-3 129.5 C-3 149.1

3-OMe 56.8 3-OMe 56.4
C-4 147.4 C-4 1475
C-5 1453 C5 116.1
C-6 114.1 C-6 119.7
Cc-7' 32.9 c-7 89.0
Cc-8 35.8 c8 55.4
Cc-9 62.2 c-9 65.0

1S pall Alaial) 40) dgaa g ilisl) 301 3 @
sl Py S, 2 T 1 -1 GASENY RMIN- B8C O e ST andalind) (5 il (i 31 ddlias
lein (e 00S33 20 2 G L (24111 dsasd) 84l
LSpP (gt D (i sana 5 P2 (gl 50 Qe sane (ued gie CH (e Cle sane o -
oo Silpanal) 034 dillas dpelyy cilig S o ) Adla) ¢ —CHy- (el Sile sana gl -
[5,3] ¢A Ji)) dihydroconiferyl alcohol 25 e Jx3 41 e salinll llaxall

OCH,4

dihydroconiferyl alcohol JSsa : A JSA
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saliaall Adladll Al 0 3 Ormenis praecoxzt;'\,aﬁ\ O Ad gradal) LS gal) o G Juadll
LSl Balicaall g 5awsSU

s aga g e Ju ABX plas JS5 e &y jlhe Gligig y (3-11 JSE) ) RMN- TH b jeday
Do LS Ll g g iels Cam Jlaina¥) 4530

(13111 JSal) ) H-2 O 5isall cnind 6y =6.97 ppm e 1H el ducay 5o 5 5L31<

H-6 (.55 5_all 4380 5all (J=8.6Hz) z s il 6.84 ppm i 1H JalSiy Ay je 40 5 L3I
A(1-3-111 Jsal)

JSall ) H-5 o5l cavind (J=6.3Hz) o) 5 4l 5y =5.50ppm e 1H JelSiy 4l 5 L3 <
A AL dald Gl gl s3a (23111

el Al 5 L Aldadl gy SIL Agliall Sligi gl day ) (e Wi (44111 JSE) ) HSQC s -
Sl Je 48 pal 5o =119.70 ppm s 8¢ =116.14 ppm , &c =110.57 ppm e
.C-65C-5, C-2 <l AUl

P1 S all Il Ja Jiiad 15 - 111 JSal)
3H JalSiy Gl G Ll JS8 e el Sl S e e gana 5a 5 5ol G o LS
5 (3-3-111 J8&)) 37-OMed 48 sall 5y =3.80 ppm s 3-OMed 48 gall §4 =3.84 ppm (s JS 2ic
8¢ =56.77 ppm s ¢ = 56.38 ppm (< JS die o jLa) JSG Je o Sl A jedas S
clsl e
(2-3-111 JSG) H-7 J 488 sall J=6.3Hz z o) 5 23 5 =5.50ppm e 1H Jali 4l 3 )L <
(3-3-11 JSAN) H-8 (555 ) 3881 g0 5y =3.47 ppm ie 1H JelS 5 5L <
e A G UYL (S LAY Ofle Ly 5 (64111 JSAl) COSY e A Adllate (5 JLEY) LS
5 (1-4-111 «4-11 GASAl) HSQC ik 3 Legdllail  §c =554 ppm 5 &¢c =88.9 ppm i
[4¢3] C-85C-7 s S (M 5l e 438 5all
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saliaall Adladll Al 0 3 Ormenis praecoxzt;'\,aﬁ\ O Ad gradal) LS gal) o G Juadll
LSl Balicaall g 5awsSU

OCH,
P1 S all Il (55 Jilad 17 -1 JS)

5 C-6 ¢ C2 Gin S 5 H-7 Osisodl m Gllad Aasy Jaadb (8111 JSA) HMBC <k &
A A D laall AU €1 s KUY 0sS OF (S Y 8¢ =130.6 ppm e edas () & 52 <)
(18111 JSE) €9 5 C-8 0w SN e a3 uaY) 138 ac ]

(3-11) Jsaadl B el C-7 O 5 H-6 5ol o el al Laadl cuhll i e

aial ) dad ¢ C-4 O SU ) el §c =145.26 ppm e eday A s S 5 (1-8-111 JSAY)
LS ¢ JanS 550 Ao ganal dala adl S35 5 AV cVadiud) ae Gllad ol ol 5 4ibal)
O 8 5 (1-8-111,8- 11 GlSE ) C-75 C-6 « C-4 0508 5 H2 Osisll O (Bl ady Jaadls
Ao sena pa 3llad dady AV 13 aey C-3 08U ) il §c =147.49 ppm die ek 3
3 &8 sall & A dalaL Ledal ) 2S5 e S Sl

X
)

HO
OCH,

P1 Sl Jaed HMBC colallas Calisg : 9oy JSall
Nie H-6 5 H-2 (o IS ao H-7 Osisoad) 3Wad &y (1-6-111 JS&Y) COSY (PH-1H) ik (el LS
LAl Ao 5 =6.85ppm 5 8w =6.97 ppm (e S

220



saliaall Adladll Al 0 3 Ormenis praecoxzt;'\,aﬁ\ O Ad gradal) LS gal) o G Juadll
LSl Balicaall g 5awsSU

P1 S ) (el HMBC ldlled Calida ¢ 10111 JS&)

H-7"0sisoll il J=6.3Hz zs) 35 4§y =2.61ppm e2H JalSiy 450 3 L5 o
[3] L3 1S HSQC 5 COSY J) Lk (4-3-111 JSA)
O 8 5C-6' ¢« C-2' Ui SN s H-7' Osisod) o IS o (84111 JSl) ) HMBC ks (o
1 el XS B 4y jhaall Adall €17 s SU Y 06 o (S Y ¢ =137 ppm e eday (63
(18111 S50 ) C-9' 5 C-8' (e S e lillai 52V

OCH3

P1 S el el HMBC alallad Calid ;11111 JS&)
(4-3-11 &) H-g' J 488 sl 5y =1.89 ppm i 2H JWlSi saaatia 5 L) <
Oxisall C-7'5 C-2' Gt SN 5 H-6' s ) O Gl @y (8-11 JS& ) HMBC s sl LS
Ll LS ¢ -4 052 S Gsall 5 =149.0 ppm e seda (s SN 5 (2-101) s
Sc =145.26ppm ic jeday 53 (s SN 5 C-7'5 C-6' ¢« C-4' 32 SN s H-2' 55l G (3llad ay
sl Lehalii ) 2S5 Le (oS Sl Ao sane ao (3Mad daly AV 138 Jany ¢ C-3' oS ) i
3 s 4B
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

Glbarall Al L jlae die Al 5 (2-111 )dsaadl A 4 saall 5 AY) @l LEY) 30 Mg sl
[5] el (8 83 Lay s AY) Al

3s5as (16-11¢ 1-4-1NJSEN) HSQC 2l (AU 5 (3-3-111JSE) RMN-IH (5 nll sl gl
dn =3.75ppme(1H,m,H-9a) &y =3.83 ppm¢(1H,m,H-8) o1 =3.47ppm ic &l HLE)

Oe OS die s yal @l jls) Hsekh  C95 C-8 Al i U N el Y 5 (1H,dd,H-9b )
g S ) @l A 5 (2H,m, H-8') 8n =1.80 ppm¢(2H,t,J=6.4,H-9") &x =3.56 ppm
a5 U ey Slidarall 038 & sanna , (2-111) Jsaad) A 45 sae A8L) milisll S, €85 C-9" AUl
(Fukiyama et al,1996) (7R,8S )Dihydrodehydrodiconiferyl alcohol. P1 =S _jall 43ilgall 4l

(7R,8S )-Dihydrodehydrodiconiferyl alcohol : 12-111 J<&I
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail

LSl Balicaall g 5awsSU

c-3

CD30D (& Jawsall P S )l RMN-3C s 11111 JSA)

g84% 8 Boas & ® g g Ea% B
TG0 SR i 7T ¥ T
C- 3-OMe
ca c5 |§° 3-OMe
VLW el
c4” cp  c6°? coco I S
= - |
LA el " 1 [ L A N [
T T T T T T T T T T T .I T T T T T T
148 144 120 15 110 105 100 95 90 65 60 55 S0 45 40 35 30
BRTA = a
ety H 29 Gag i
Vv | [ N [
C-4
C-3 C5
N o7
Ll [ | 11 1 [
— T T T T T T T Tt T T T T T T T T T T T T T T T T T T T T T T T T T T T T
155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 40 35 30 25

CD30D (o Jassall P1 S jall saedl RMN-13C gl : 24111 JS4)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

r SE+06

protone

r4E+06

r4E+06

r4E+06

r3E+06

r2E+06

r2E+06

r2E+06

r1E+06

r 5E+05

A

10.5 9.5 90 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 0.5 0.0
f1 (ppm)

(CD30D) (& P1 S sl RMN-THJ) cauda 1311 JR&I

protone [ 2E+06

~4E+06
~3E+06

H2 6 - 2E+06

H'2 H_5 B 1E+06
H-6 -
___JL —0
T T T T T T T T T T T T T
7.00 6.95 6.90 6.85 6.80 6.75 6.70
f1 (ppm)

[7.00-6.70 ppm] Jisell (& Py S jell RMN-TH s i 11234111 JS&))
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

protone
r1E+07

r1E+07

r1E+07

r9E+06

r8E+06

r 7E+06

r6E+06

r5E+06

r4E+06

r3E+06

r2E+06

r1E+06

H-8

r-1E+06

T T T S e T S S
5.9 5.7 5.5 5.3 5.1 4.9 4.7 4.5 4.
f1 (ppm)

[6.00-3.00 ppm] Jiaall & Py S 3l RMN-IH ke ol 1223411 JS&)

protone

r3E+06

3-OMe
r2E+06

3"-OMe

r2E+06

r2E+06

r 1E+06

r 5E+05

[7.00-6.70 ppm] Jlaell (& Py S )l RMN-TH - e a1 :3-3-111 JS4)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail

LSl Balicaall g 5awsSU
protone
r3E+06
r2E+06
r2E+06
r2E+06
r 1E+06
H-7" H-8 I 5E+05
MWVO

T T T T T T T T T T T T T T T T T T T T

27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 1.0 09 08
f1 (ppm)

[2.7-1.0 ppm] Jaall 2 Py Sl RMN-IH ks o 14-3-11] JS&

CD30D (& dasall P3 € jall HSQC ks 1A 14 |11 IS
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alaall ddladll 4w 3 9 Ormenis praecoxzt;'\,ﬂ\ O Ad gradal) LS gal) o G Juadll
LSl Balicaall g 5awsSU

H-9b H-9'
H-9a H-8

O
C3-OCHs ‘-ccccoomoooooo O
C3-OCHg ============= < H-8/C-8

A1 C3-OCHs/C-3-OCHs
C-3'-OCHs/C-3"-OCHs
CO' s==========================-=
H-9'/C-9
Cg m=========== = >

H-9a, H-9b/C-9

CD30D (o Jasdll P; S 3l HSQC citha iz ] 4111 JS&)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

H-7 H-8'
cr
C-8' H-7"/C-7'
H-8'/C-8'
C-8
c-9'
C-9

CD30D (s Jasall P; S )l HSQC s aad 124111 JSA

228



Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

H-6 H-7" -8'
H-2 H-7 H8

CD30D (& Jawall Py € all COSY(H-H) <k : 6111 JSA)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

H-2 H-6 H-5 H-7

:

1

H-7 1

1

H-7 '

F"""""\_"I :

| 8% :

| SN |

. H-7/H-8 I

1 5 : 1

l . :

I HO 4 ! 1

|

L OCH,_ __

:

1

1

1

H-6/H-5 1

1

H-5 H-2/H-6 1
H-6 O H-5/H-6 H-7/H-6Q
H-2 O H-7/H-2()

H-6/H-2

CD30D (& Jawsdll P; €l COSY (IH-1H) b i 1 1-6-111 JS&)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

Hob
H-9a = H-8 H-7* H-8'
|
. |
H-9'/H-8' § |
H-8 Oj
| H-7"/H-8" |
|
|
1
H7' e o o e ——— -
H-8[H-7
|
|
. H-CqS/H-s |
H
HO 1= = —— e e = ——-— O

CD30D (4 Jadl Py S 3l COSY (H-IH) b aai: 2-6-111 JSA&)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

: H-8
H-2 7 H-7' H-8"

H-6/c-6'
H-7/C-2 Ohrice

O l:\lH_6'/C_2' O OH-?'/C-Z'
H-2/C-6 H-7/C-6
H-8/C-3
c3 O
H-5/C-1
¢t () () H-sic1
O
H-7'/C-1'  H-8'/C-1'
H-6'/C-5"
H-2/Cma 08 Q 3'-OMe/C-5'
C-4' C-4
' 3-OMe/C-3
H-5/C-3 ’

CD30D & P1 S all HMBCU) aida i 18111 JRA)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

H-2
| W,
-6 H-7 H-7 H-8'
: CRNT-.
H-2'/C-T' Hrreg HBICT
H-75—8
H-7<'63-9' H-8'/C-9"
H-7/C-9 O
@)
H-2/C-7
/
/
,/H-6/C-7
/ ’

k 7
1 H-9b/C-7
N

[ 7.0-1.0 ppm] Jisall 4 HMBC s 3 :1-8-111 JRi)
CD30D (s Jausall Py S jall
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Baliaal) Adail) Al )3 3 Ormenis praecoxaisl) (a Al guaiall il yal) ; G Juadl)
LSall Babicaall g 5aws™

H-7'
H-9'

CD30D (&2 Jawsdll P; € 5l 1D TOCSY ks 113111 JS&

2 P2 S pall g i) G} -2-1-2-111

obtia) ey Cibael Gy RP-HPLC 436 ddaud 5y ¢ 14-111 JSE) ) Py S pal) e Cajel) o
Ay 5 (MS) ALY Adldae e JladieWh 5 Acide Bétulinique S all (eliial (e ) (el (3 5e
(7)) Bl e 215 sl ldanally il

Acide Bétulinique : 14-111JS)
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dalaal) ddladl) dwl e 9 Ormenis praecoxz\i,sﬂ\ O Ad padall Gl jal) ¢ Gl Suadll
LSl Babcaall g Baws™

1Py @S all (g gaiall Guatl) 3-1-2-111

lia) ey cibael Cus RP-HPLC 4 ddanl o ¢ 15-111 JS&l1 ) Py Suall e ol o
(MS) AN A dllas e alaic Wl s methyl ester acide caféique =S _all Guliial (e ) (edil (38 9
: [8] Al dpall ae | 481 e shudl llanally Lgiiidany 3

méthyl ester Acide caféique :15-111 JS&)

Py S all (5 gaiall Cpaill 4-1-2-11
2 5 ¢ RP-HPLC 44 YA (e 4de U a8 (o3 €16-111 JS4)) Cinnamate  de méthyle
. [9] Al Axpual) il | Ll je galand) ae oS yall 138 D jliay 5 ulaa)

©/\/COOM6

Cinnamate de méthyle: 16-111 JS&)
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dalaal) ddladl) dwl e 9 Ormenis praecoxz\i,aﬂ\ O Ad padall Gl jal) ¢ Gl Juadll

LSl Babcaall g Baws™

t sl Galiiual) (e Al gealall S sal) s 4352211

: Ps S yall (g gl paill-1-2-0- 11
b pall dpdual) 5 481 2 gila g SN ailadl
318 g S pailialll ]
(el 1 Py S pall eladin) ol -
L (R) olia¥) dalaa -
: Ry p (] dleatiinal) Aakai)

S1 (organique): Toluéne/ Méthanol/ Méthyléthylcétone (4:3:3).
S2 (aqueux): H20 /MeOH / Méthyléthylcétone/ Acétylacetone (13:3:3:1).

- S2.5 Spomeldaill e A1 dele o 20 axia Jlaninad o3

Ps S all Ry adl 14-111 J s

Sz S1 dlaal)
0.178 0.064 Rt

il Gailadl)-?

AUV) Ryl 3 ) il

Ps S yall dpmisiial] (3 5 23 Adlidae il o511 Jsan

(nm) Al Clilac (nm) 1l Waxdl | (nm) | Llasll all Sl
(Amax) (Amax) (Amax)
/ 268 333 MeOH
305. 346 273 380 MeOH + NaOH
304. 344 272 380 MeOH+ NaOH + 5m
386 268 345 MeOH +NaOAc
/ 268 338 MeOH+NaOAc+H3BO3
308. 391 284 355 MeOH +AICl3
307,349 285 392 MeOH+AICI3+HCI
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dalaal) ddladl) dwl e 9 Ormenis praecoxz\i,ﬂ\ O Ad padall il jal) o ElEY Juadl)
LSl Babcaall g Baws™

: (RMN-'H, CD30D,250 MHz ) 585 yll (phalizal) (5 5 gill (i )l Adllae @

Ps S pall (g5l pndalizall (g 5 6il) il Cida 35 ;6111 Jsa

Gilsall G gongd) [l a5 LAY Jalsil) dH(ppm)
(Hz) .o

H-2' s H-6' d (J=7.4Hz) 2H 7.92
H-3's H-5' d (J =7.4 Hz) 2H 6.97

H-8 d(=74Hz) 1H 6.85

H-6 d(J=74Hz) 1H 6.25

H-3 S L 1H 6.72

H-1" ( anomerique) d (J=6.6 Hz) 1H 5.10

: dpdaanl) dgalal)

Ssslal) Gl

D (UV) Lt (568 425V dilidas

Lpaaall dgalall ay (UV) Alhae g0l 7-111 s

Silme | (nm) kel | (nm) | Amal 2l )
Jaladl s Al (Amax) (Amax)
(nm)
(Amax)
BE / 269 337 MeOH
7-OH libre 305 276 386 MeOH +NaOAc
S )l wle 303 271 350 MeOH+NaOAc+
Lo S HsBOs
B 4al\ll
glucose rs Sl i)




dalaal) ddladl) dwl e 9 Ormenis praecoxz\i,ﬂ\ O Ad padall il jal) o ElEY Juadl)
LSl Babcaall g Baws™

2 S yall Abadall 4iyd) daas g ilill) 321 @ @
e OYU Ama= 333 M- @ 3o 5 Jgilid) (8 ] Alaall Aad 5 Ps oS pall e ladiny) ol
s e b be al e Jxid 558 (paldaill 8 AV 1] Ry da Wl (88 (e 8 e
& 33 ae NaOH <eilSl) dila) e AUl (Ady = +47 nm) | basll 45 S 0 Aa) 3Y-
e Jida335-320 nm O e st e aa ¢ 4 adgall (B s OH 2sa s e Jib A el 34
ok 45 )lae 20 || Dliandl 4pe 5 S gL Aa) JY1 Qe oS5 La I8 57 ddsall (8 2 OH e
.MeOHJ! —a:la; NaOAC
el e e Jids AICI+HCIC AICT sl 46 e die | 4gbanll da g S st dal 3 35 5 a2e-
B o JuSs pan Al )]
MeOH —abay AICIz+HC] <k 45 i 2ie A)y = 59 nm 3380 | baall 40a 5 S 510l Aa Y-
5 sl (8 2 OH 2525 le J
D IS (0 5S5 Py S all A5V Arpall (b e

OR'(H)

OH O
Ps S el 40 g¥) Aialh : 17 -1 IS
enall Lapall 48 ga m /7 = 433 2 Ljall o0 dad Calae | ALK il 5 AT dga (1
LSl [ seda oS e taa 5 Sl aalal aysSile (e 5 ke Sl o e Ja5 (AICo1H10010
(M/z = 271) [M-gly+H]*
S e o L) el ¢ gis ull pasilalinall (655l () Aplilas
. H-5" 5 H-3" (i 55 b Aald § =6.97 ppm i (J= 7,4 Hz) o) ¥ Al 5 2H JalSiy 45 5 L)

H-2" 5 H-6"Cis s alh Aald §=7.92 ppm e (J= 7,4 Hz) s 35 Al s 2H Jaliy 4l 5 L)
(3" sl (8 Jatise e ) i) Aalal B ddladl o e (Y

H-3 55l A3 e § =672 ppm e 1H JelSh dalal s L) -

Ol se (J= 7.4 Hz) gl 50 480 (el § = 6.85 ppms § = 6.25 ppm e GRS (o )l -
Sl Je H-8 5 H-6 (g9 ull
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

H-1" sasi sV 05555l 5 hean J= 6.6 Hz 75 33 4l § = 5.10 ppm e 1H JelSiy 4005 5 L)
S

DSl U g gl A8 g ) L] 68 [4 3. 4 ppm] O Le Audiiall &l HLEY) -

JSed ldaa UsSile 3 5aY) 028 iy a G piaeall dgalall ) Ulad S0l Zapla e oyl
Capail) i A 5 S Il S 540303 aaill AR =065 (wlend) cully 5 audiy 51 Apigénine
[10] A Sa 38 gl ae aliilas SIS (e 4lde

Dot Ps S all dliaddll dxpall ld adle

Apigénine-7-O-B-D-glucoside : 18-111 J<&
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alaall ddladll 4w 3 9 Ormenis praecoxzt;'\,ﬂ\ O Ad gradal) LS gal) o G Juadll
LSl Balicaall g 5awsSU

——— P5+MeOH
—— P;+MeOH ——— P5+ MeOH+NaOAc
—— Ps+ MeOH+NaOH Ps+ MeOH+NaOAc+ HyBO;

— P5+ MeOH+NaOH+5min

Abaarbangs [¥)

Ps + MeOH
— Ps+ MeOH+AICI3
Ps+ MeOH+AICI;+HCI

Abeorbance (%)

Ps S pall (UV) Aspadih) (368 Al Cibdal 1 10111 S
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail

- rd 3 - ‘\
LSl Babiaall g 8o

- —— P+ MeOH

-~ —— Ps+ MeOH+NaOAc

.

r —— P:+ MeOH+NaOAc+ H;B0;
£,
g
2.
=

v

.

et k-1 p-t-1-3 p - ‘I- 458 ago

dpaaal) dgalall 3y Ps S pall (UV) dpdial) (3 6d dady) Cilikal: 20-111 JS&

( CD30D) (o2 Jawsall Ps S jall RMIN-IH JY b 221-111 JS&)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

H6" sH-2" H5 5H-3"

He O He

Ps S Ul [6.4ppm-4.9ppm] Jaal a3 :22-111 JS&

[M-gly+H]"

-

Ps S yall (ES*) ALl A 8ldaa :23-11) JSA
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saliaall Adladll Al 0 3 Ormenis praecoxzt;'\,aﬁ\ O Ad gradal) LS gal) o G Juadll

LSl Balicaall g 5awsSU

Pe oS pall (g gaial) cpuml) -3

et pall gl g 2 gila g 1) (il

S1: Toluéne/ Méthanol/ Méthyléthylcétone (4:3:3)
S2: H,0 /MeOH / Méthyléthylcétone/ Acétylacetone (13:3:3:1)

B 8 gila g S ailuadl) |1

(o>t ¢ Pg S yall el BBV ol -

(R wsbiay) Jalaa -
Ry s (el Al

Pe S ol Ry o 18-111 52

-

Sz S1 alaal)
0.180 0.223 R¢
. S2 5 Sposeail) ae A3 Aale 3S 30aY) ddrie Jlasial
i) Gailadll 2
UV danudill (3 68 4x3Y) ddllas
Ps S pall Ll (3 8 AnVI dyildan il 101111 Js2n
Llandi] | ilan) | alsd|
s Al dllas Amax(nm) Amax(nm)
Amax(nm) (nm)
/ 256 349 MeOH
/ 272 393 MeOH + NaOH
/ 267 392 MeOH+ NaOH + 5min
399 261 371 MeOH +NaOAc
/ 260 371 MeOH+NaOAc+H3BO;
431 274 421 MeOH +AICl3
360 274 390 MeOH+AICIz+HCI
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

: (RMN-'H, CD30D,600 MHz ) O 5 9 pll (qunlalizall (5 553l (i)l Adladae @
Pe =S all RMN-TH (5 5_all da il 2 10-111 J 52

G gl (a5 ugd) (Hz) g <l pa LAY | Jalsil) 3+ (ppm)
H-3 s 1H 6.75
H-6 sL 1H 6.45
H-8 sL 1H 6.81
H-2' d (@ =2.1Hz) 1H 7.42
H-5' d(J=8.3Hz) / 6.92
H-6' dd (J=83etd =2.1Hz) | 1H 7.46
H-1" d(J=7.5Hz) 1H 5.09

- (RMN-13C, CD30D, 125 MHz ) &5 S cwndalizall (5553l oy )l ddldac @
Ps S )all RMN-13C (32 SU ol il 2 174111 J 52

3 gall ¢y 92 S dc (ppm) (38 gal) G528 dc (ppm)
Cc-3 146.1 C-2 164.9
C-4 150.2 C3 103.7
C-5 116.4 C-4 182.3
C-6 119.7 C5 161.3
c-1" 100.3 C-6 101
c-2" 735 c-7 163.4
c3" 76.7 c8 95.3
C4" 69.9 C-9 157.4
C5" 775 C-10 105.3
C-6" 60.9 C-1 1218

/ / c-2 113.9
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saliaall Adladll Al 0 3 Ormenis praecoxzt;'\,aﬁ\ O Ad gradal) LS gal) o G Juadll

LSl Balicaall g 5awsSU
Po S _all dpcanall dgalall day dpnndill (3 5 AaSY) ddlihaa il 112-101 Js2ad)
SAllbac (nm) 114baxl) | (nm) | abasll il <)
alesl) .
. o )i\ (Amax) (Amax)
(Amax) (nm)
BPSH / 265 360 MeOH
7-OH libre / 272 407 MeOH +NaOAc

2 S pall Abaial) 4d) aas g giliil) 351 @ @

O e Y2349 nme 33 J sl Cauda 8 | dbas]) dad 5 Py S yall e ladin¥) ol -
L3 asall A H 2y gl 80 S )

Cahy NaOH b & lee die AL = +44 nm @ 508 | Llaall ey S Aal 3y -
ae seb pde o (A 4 @dsall (4 n OH 25a Slo Ju 30l 8 (el 50 Jsilid)
pae Baadl Laxie @lld (e Sl 51 ja Gadd 7 adsal) 0l W & 53,320 nm s 330nm)
 Jsiisal) 8 Jaidd) Sl slae ) NaOAC CadlS dilia) sas [] dubiaall dad s

V) HCI <2lS 4Ll oy ddaaSlall (AL = - 31nm) < 308l 5 | Alanll dpa 5 S sunsel) 4al HY)
Jnaall Caplall Gl Sy 5 B D e 50 A8 25n 5 e U5 AICT b S al) Jslas
| Alaall iy S5l Aa))) 2gas Jaadl Cus MeOH —ash ae 45 i (NaOAC+H3B03)

O B

. (AL = +22nm) < 33

Caghay (AICI+HCI) “ash 45 Jlia lgdle Juinid 5 a8 sall 8 OH s JausS 5 0 4e sene 35 g Ll
(AL =+41 nm) e | banll ~1 3 Jaa 3l dua J gilinall 8 daiall Sl

+ IS Py i€l Al 31 il 8 (g 4
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saliaall Adladll Al 0 3 Ormenis praecoxzt;'\,aﬁ\ O Ad gradal) LS gal) o G Juadll
LSl Balicaall g 5awsSU

Po S _all 41 31 il : 244111 S
Lpall 488 50 m/z = 449 .0996 e Avija Aed hel (29111 JS&) 3ol Adle ALK ddlas
LSl Lﬁﬁbi 2558 Py S pall o () a3 3 3 038 5 CpyH20011 Hasall
p Cidae | G ALl il 38 e el () 55 jall plalinall (55 530 i )1 Aililaa
4005 3 5LE) 9 H-6' J 488 ga 5y = 7.46ppm : e J=8.3 Hz, J=2.1 7 ¢ ¥ il 4008 405 5 )L
3=8.3 Hz z ¥ &y Liayf A8 (5 AY) 5 H-2' J 4881 50 7.42 ppm e J=2.1 Hz )55 Al
. H-5'J 48 50 (814 = 6.92 ppm) Lie
J=2.1Hz 7l Al sy §y=6.45 ppm 5 81 = 6.81 ppm e (il (i L)
Sl AeH6 5 H8J (xisdl g
O WY 5 g sV i pll J=7.5 Hz 7 s 33 <l § = 5.07ppm e 4L 3 ,La) ) sl
(9=7.5 Hz) OJBY) cali sud, el sl sas g 3ga g ) 50l 5y = 3.72ppm 5 8n = 3.18 ppm
. Lutéoline s_Sed) (i B o sSi Akl 35m5 ) Pe S pall (5 a0 631 (5535 ull Jaas 5l (30)
Giela 3N s2a 5 ([11] 42 slal) Gilanal) o alie WU Leay 53 &3 Pp S al) Cilig S
AL Auadall cldae sl 48 ga
utéoline ¢ 3oke SIS A 5 ¢ Sle V) dapla e Caaill (e Liti€a Pg S jall pnenll dgalal)
) g e i jliay, pAY) 13 e Coaill a5 Gun oSl S ce B ke S8 (5 Sl @l Wl

Ady yre iy Su
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

+ IS Py i€ jall Aleaial) diall (oS5 ade

OH 0
Lutéoline 7-O-p-D-glucoside
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

1

. 1
1 1
: —— P;+MeOH :
' - Ps+ MeOH+NaOAc 1
1 - Py +MeOH+NaOACHH,B0; 1
1 - !
1 1
1 1
1 b 1
1 — 1
1 € ® !
! B B 1
1 ! - 1
1 o o !
1 E - 1
. - 2 1
1 1
. 1
1 L !
1 1
1 - !
: = m = 4o L - m :
X Lo e 1
1 1
1 1
1 1
: ) —— Py + MeOH :
1 ] — Pg+ MeOH+AICI; 1
! ] P +MeOH+AICI;+HCl !
1 » 1
1 ] 1
1 = !
1 1
X 2 I
\ 2 E=% 1
1 4 1
1 g . !
1 2 !
1 w !
1 _ 1
1 - !
1 ] 1
1 - !
: = m b - az sm :
. Longyerar cRawie gy 1
1 1
1 1
1 1
1 1
1 1
. 1

= P; + MeOH
— P:+ MeOH+NaOAc

D TR 154)
EEREEREEEE

dpzaal) dgalal) 303 Ps S ll (UV)  Apaaadil) (368 Al Lkl : 26-111 JS&
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

H-6" H-2' H5  H-8 H-3 H-6

H-1" H-3"

H-6"a \ l;

(CD30D) (o2 Jawsall Pg oS ol RMN-IH ) cdida 127111 JS&)

/ [M+H]*

Pe S pall ALl cish ;28111 J&l)
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c-4

C-2 C-7C-5

C-9

c-1"

o)
c-5' e

c-1 c-2
ca C-10

c-4' ,/C-8 !

C-6 14 c-4"

c-6"

(CD30D ) Jasal) Py S sall RMN-3C ddluhaa : 20-111 JL&)
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Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

: P7 S pall (g gl Gpaill-4-2-111

: (RMN-'H, CD30D,600 MHz ) & 5 9 pall (qunlalizall (5 553l (i)l Adlidae @
2 P7 SOl RMN-IH 05 sl ada =385 134011 J 5o

O Ll Jalsall (ppm) el 7 53
H-2" d (J=1.8Hz) 1H 7.97
H-6 dd (J=8.4Hz,J=1.9Hz) 1H 7.66
H-5" d (J=8.4Hz) 1H 6.94
H-8 d (J=1.9Hz) 1H 6.43
H-6 d (J=1.9Hz) 1H 6.23
H-1" Rha d (J=1.5Hz) 1H 4.55
H-1"glu d (J=7.5Hz) 1H 5.23
3-OCHs3 S 3H 3.97
CHs Rha d (J=6.2Hz) 3H 1.11
Protons glu+rha - 10H 3.20-3.90

- (RMN-13C, CD30D,150 MHz ) & 92 S  —wndaliaal) (5 5 il i ) duililas @
2 P7 S all RMN-13C (52 pSI Clnda 3035 214111 J 50

(831 gal) ¢ 53 <) 8.(ppm) Gl gall (393 S 8 ( ppm)
C-6 121.9 C-2 158.9
c1" 105.8 C-3 1355
c2" 75.8 C-4 179.4
c3" 774 C5 163.0
c4" 72.3 C-6 100.1
C-5" 78.2 C-7 166.4
C-6" 68.6 C-8 95.0
c1" 1025 C-9 158.5
c-2" 71.7 C-10 102.5
o 793 c1 123.1
c4" 73.7 c-2 114.6
c-5" 69.8 C-3 148.3

OCH; 56.8 C-4 150.9
CHs 17.9 C5 116.1
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dalaall AMadll Al 0 3 Ormenis praecoxzt;'\,aﬁ\ O Ad gradal) LS gal) o G Juadll
LSl Balicaall g 5awsSU

s S yall dliadal) Apiyl) yand g iliil) 351 @ @

(13-11)Jsaadle( 31-11 JS&) P7 S yall (RMN-1H) O 5ol (adalindll (555301 (i Hl) ala
5 geanall aill 3 Lilasl) Cilal U A8 sall 4 jlaal) AEAY iy Jidh L) d5a s el
AN ol L3 Jias A 5 8 ppm s 6 O

JSIH JalSiy il i) &6 seds IS (e clld a5 Jlagn¥) 45306 B 4y hael) ddlal) 2 5a
51 7.66 ppm ie AUl ¢ J=1.8 Hz z s 3 4l 4008 S5 e §,=7.97 ppm 2ie JsY) a5
Al JS8 e sy =6.94 ppm i 43N 5 J=1.9Hz 5 J=8.4 Hz & o) 5 (il 40l 40l JS& e
(sl e H-5" 5 H6" ¢ H-2r <lisi g yll 438 e (J=8.4 Hz) 7l 5 4uly

soke Pr S el ol S8 0 LSy aad A [6.5-6ppm] el & a5 LEY) e
3 sl 8 Jasis Js 83

ppm e J=1.92 Hz z sl 53l i ey as) 5 SV 1H JalSiy 408 (S8, U jedad A ddal) 1 ,L3) Ll
O OIS LAY e, H-8 o585l daali 6.43 ppm die 5 AV 5 H-6 585l ali 6,23
c Jlaiu ) 4l A dalsl)

ligisy G dbal (3111 I3 ) Osisnll oublind) (555l (il ddblae i jelal Gl
ALaYL 138« OMe de sans 355 Ao Jila 3H JalSiy 3.97ppm 2ie dalal 5 L) By A ksl
sl Je =75 Hz 5 J=15Hz 7o) 4% 5.23ppm s 4.55 ppm e cpiil o L) )
(R Sus OMe e 3ke Cpluiinaal) Glé adle 5 (o ySual G e il (i si g () O 1H JalSy
Eua Ggignll ualalinall (g5 5l oy Adlidany Tass (Sl (i daph e oyl

AL 1,11 ppm die A8G  LAY) 5 J=1.5 Hz 7l 8 A4 455 ppm e Aul s )LL) Gk
sl Sy Ao dala1a sl died i 3H JalSh J=6.2Hz 75! ¥

Agialal) A ) 5 AU W 50l J= 7.5 Hz g8 A4l 5.23 ppm e 4l 3 L) ) seda Sl
oy e el 400

G5 SV 5 s sl Al il 3Y1 st ) cal Sl 130 HSQC 5 COSY I (b Al 50
. glucose + 8w add Al ae dlaie o 5 il e

HMBC 2l 4l dalinall (55 5l (il 4 ) Tals oY asiuaal) o3 Jalii ) ()80 4 jaal

s 3.97 ppm - Aal3Y) Gl OMe 3)LEY (3l dady 5 5AY) o2 ibaef Eua (1116354111 JSEYY)
iaii o OMe 4e sane ) lo o Lea (38111 JS5) 148.35 ppm 4alY) 55 3 adsall G S
JIsorhamnetine o= 3oke (s 58 8N JSaell 8 e 537 a8 5ally
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CroSaall 0 05S of sa sl JlaiaWlE 03 3 @dsall sa 5 eld sl aise 5 oSl &
Sl 5 Y Sl 1sorhamnetine JSues dasi 63 8] (e A el 5 ¢ (any Cplasi e
53 glucose _Sed H-1"s e s3Y) (53 ll (3llad daly Cidae | Gum HMBC  4udlidas ) el )
L glucose S (W8 4de 5 13548 ppm dal)Y 53 3 A& G S ae 525ppm  As)3Y)
dildaey Loy ailoy aY) 13 b)) ()lSe paailly 48 jeal 5 rhamnose JSw 4sliy, 3 adsally
53 rhamnose S (alal) (5 e s () 5 yall (31t Ay calacf N 5 (38-111JS4 ) HMBC

Ju Lae 444111 JS5 6857 ppm Aal Y 53 35Skl Sl H-6” 58l ae 4,55 ppm 4al )Y
. glucose_Sed 6" & salls Jasi 3 rhamnose JSw Of e

1z Wiyl

Lald 550 12 5 0SSl 253 550 15 ¢S 303 27 dsa (e RMN-EC s S) il
CCpoSadl

JS 3aS3e el (A G5 S 5 05550l (punhalirall (55l sl dpdldae a8 ) ALY
441115 43-NIJSEY) 5 13612 Gl gaal) (8 ean ga s LaS il

(17-6") gasall (A OsSslall S dadi e 5sial )l S o U HMBC s cilhans YA (s
(3 el (8 0 sSla Y wa o5 dag S lall Su

. S el 4 33850 HMBCe HSQCCOSY (1H-1H) sl cuels

Al Jhadi (S8 aaal O aodaind Wile 3, 58000 Lalall Glaedl) 8 e lolaie) 4le
o soke oA Al 5 P7 S pall el

4,8a 2y 1 5 ¢ Isorhamnetin-3-O-[o-L-rhamnopyranosyl-(1—6)-B-D-glucopyranoside]
16 el g 325 sl iy el i)

Do P S el dliaddll dxualld o)
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OMe

HO
HO OH

Isorhamnetin-3-O-[a-L-rhamnopyranosyl-(1—6)-p-D-glucopyranoside]
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CHz-Rha

OCHs

H-2' H5' H-8 H-6
H-6'

H-1""
H-1"

P7 S _all CD3OD (o4 Jawsall RMN-TH (52 SU cusadalizall (5 5 5l (5 1) dsdladas :30-111 S
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C-4

(600 MHz,CD30D)J! (2 P7 S all RMN- BCJ) cda s 31111 JS&d)

C-10 C-6
\ 1
\ /
\ !
C7.C 2 \\?1 ;
\ e /C-8
L c2 cucs 3 CocsCS e

256

N Lles OCHs

CHs



Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

H-2' H-5" H-8 H-6
H-6"
H-8/H-6
H-6
H-8 0
H-6/H-8
H-6/H-5'
H-5'
H-2'/H-6
H-6"
H-2" O
H-6'/H-2

P7 S 5all CD30D (o Jawall COSY H-IH et canda ;32111 JR&)

257



Baliaall Adladl) 4ul 3 9 Ormenis praecoxisl) (e 4 gaial) Cs jal) ; EE) Juail
LSl Balicaall g 5awsSU

CHs-Rha

CHs-Rha/H-C5

P7 S 1all CD30D (& Jasall COSY TH-THe ket canda ¢ 1-32-111 JRA
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H-1*

H-1"
H-6"a

1" /H2" H-6""a /H-2"
H-2"

H-1'6¢-2"

P7 S 5l CD30D (& Jausdl COSY IH-THe s cauda : 2-32-111 L4
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~ -

OCHs/C-3"

H-6""b/C-6""b

-~

H-6"a fC-G"a

\
/ \
8 ! \
H-27/C-2 \ H-4"/C-4"
C5 SN CaTHI /N
I 1 1N
I 1 I !
1 I ! !
\ ! ! !
(N \ !
<~/ ' " \ U
C-2 /H-2 H-5"/C-5" v
H-4""/C-4"

P7 S 5l CD;0D (58 dasdll HSQC dsdlidas : 33 -111 JS&)
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H-1""
H-2' H-5' H-8 H-6 H-1"
H-6'

H-8/C-8
c-8
- H-1O/c-1 O

c-1" H-1""/C-1™

H-2'/C-2'
H-5'/C-5
C-2'

H-6./C-6'
HO
C-6' HO OH

P7r S all A Jaidl HSQC Adlidas 11-33-111 JSA
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HO

P7 S 1l CDZ0D (o2 Jaeiddl HMBC <l cuda - 344111 JS)
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O-CH3

H-5' H-8 H-6 H-1"
H-6'
H6 */C-2
H-1"/C-3
c3 \) ¢
0
HO
HO  OH
C-3'
0
H-5'/C-4'

OCHs/C-3'

P; X 3l CDZ0D (4 Jasdll HMBC s s 1 134411 JSA)
AadAll
(S e s Ao Gyl 5 Je ) Opraecox J Jsitindl Galiiiad e sl dl jall el

.neolignane s &l 536838 3 ¢ Glilil) jmese SLASH amea Gidee clalind) s 3ibe
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N COOMe | 9 OH
OH 8

9
Cinnamate de méthyle 6 :
HO COOMe 5 1'0 OCHj,
N ) 2
HO 3
HO OCHjs
méthyl ester Acide Caféique Bétulinique Acide (7R,8S )-Dihydrodehydrodiconiferyl alcohol

OMe

OH OH
OH

HO
HO

O

HO

HO
HO Lutéoline 7-O-p-D-glucoside
Apigénine-7-0O-B-D-glucoside

Isorhamnetin-3-O-[a-L-rhamnopyranosyl-(1—6)-p-D-glucopyranoside]

Ormenis praecox 4&ll (s 41 guadall LS yal) © 35-] ] Jsidl
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LaiSall Babiaall Alladl) pa83 3.4
:Ormenis Praecox 4isill ASFEN paldieall U Al Saldaal) Aladl) 085 1.3

G:,um ¢ ke daul 51 (Zone d'inhibition) anfil) (3halie (Wbl delu 18 5 e ey Bl Jjall Cuad
115-11 sl A & 5o Lple Jeaniall

Jialally Ll jlady Lo | jxa (J 50V aliiunall 4y Sl o dplalial) 1 15011 &8 J 5o

A S Galiiua)

(mm) agaill ghlia CMI
sl SM| D1 | D2 D3| D4 | D5 | (ng/mL)
E.coli SH 20 16 14 13 12 - 80
E.coli ATCC 12 12 11 11 10 10 20
Pseudo SH 11 11 11 11 10 10 40
Pseudo ATCC 14 13 13 11 10 - 80
Staph SH 23 17 17 17 17 16 20
Staph ATCC 16 15 14 14 13 11 40
Entero SH 17 16 15 13 12 10 10
Kp SH 11 11 10 10 10 10 40
Salmonella SH - - - - - - -
Shigella SH 17 15 12 10 10 10 40

ialally Il jlady Lgie | yuma (58 gl paliiinall 4 5500 aa 4plallill ;164111 &8 J 2

giyu,g\ galdical)
L) (mm) Jasfal) ghlia CMI
SM| D1 D2 D3 D4 D5 | (ng/mL)

E.coli SH 12 12 11 11 - - 160
E.coli ATCC 15 14 13 12 12 11 40
Pseudo SH 14 13 12 12 12 11 40
Pseudo ATCC 16 15 13 12 12 10 40
Staph SH 13 12 12 12 11 11 40
Staph ATCC 16 15 15 14 12 10 20
Entero SH 15 13 13 13 - - 160
Kp SH 15 13 - - - - 640
Salmonella SH 15 14 13 13 12 12 10
Shigella SH 16 15 15 15 9 - 80
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alddly Tapil) Hlady Lde | jame SV OOIA aliiid 45 0G0 e LU 174111 &) J g2

(mm) o ghalia CMI
L sl SM |D1 | D2 |D3 D4 | D5 | (ng/mL)
E.coli SH 14 14 10 10 - - 160
E.coli ATCC 14 13 12 12 11 11 20
Pseudo SH - - - - - - -
Pseudo ATCC 19 16 16 12 11 9 40
Staph SH 19 16 15 14 14 13 20
Staph ATCC 15 13 13 12 12 - 80
Entero SH 15 13 12 10 9 - 80
Kp SH 13 11 - - - - 640
Salmonella SH 10 9 9 9 2 7 20
Shigella SH 16 14 14 10 10 10 40

dazail dllad 1 Il Galiiad) gl GO Jlaadl JA (e Lgple Juaniall gl e
A pa 5, A A Ao 20 mms 23 mm bl Gkl Ecoli SH 5 Staph ATCC LosiSell aliadsS
. Salmonella SH L_sSall i g1 Jaadl ol

alii Jaxis dalaias Staph SH s Pseudo ATCC A% Jawfi ) ol Ji¥) ol paldin il

. Pseudo SH L iSall o Ll (5l elasi ol LSl 5 <19 mm

e aua U gie L paSull abias Ualis il sl Galiciusall a2 ¢ ()Y clialiiuall a4l
. Shigella SH (& ddadiall YLl ST 5 ¢ 3 piaall YL

LSSl Jeine i slime LLE3 pns 5l LSl L ddlide dpulea oSe 13 Layy
RIERRIOR
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: Jobdl) dsaial oagl) paBl)-2-3-1]|

G Gmes 5 Sigle 48,k wws Folin-Ciocaliey <28lS aladinly Jgidll Clyse pafs o
1117 ooV Y el e il 5y Folind) CadlS ¢ oaa 3o ibudlS

bllad) paaad bl Hadal) auy

D 18-11 Jgaadl 345 gaal) J il gall laeS 5 36-111 JSE 8 Gllal) aes 3 plae Siaie el

‘) .-'-'--.‘“----“-----“ ..........L..... "'--“"'--""'-"""""""".
y X
‘
®

Hg/mML dalad) (a5 5

Sl Gaeal bl siall : 36111 JS&
() PEY P Z\L.\.n\}.\ mg/mL ‘;;\ 43:1};3} ual;:u.u J (DO) Aulaall :\:u}.al\ PN YN )SJ (-;3

5 Jsaad) (8 lad) isiall (e Baatiual)
waldiee KI(DO) Aaity (y) Jlaiad (33 b e Sluall a3
aldiue J< dulial) J il gal) ilaaS 118-111 J g2l

. O.pragcox &3l (n-BuOH s AcOEt ) (maliiuall Jgidll (5 ginall &35 18111 Js2nll
(Hsidl) ¢ giaall DO aliiual)
418.61 2.308 1 4,3l | AcOEt
432,53 2.379 2 4l
105.86 0.713 1 4,21l | n-BuOH
117.82 0.774 24 il
400 / / il L) Galidiu

%‘2\ U"_il_u.».n\ ual;l.u 95}'\;:1 X\ d}\:\sﬂ}d\q ‘;\.c Ormenis praecox Gl U‘ L.A‘ C_am\ TS ).1.5:3
Jsid) sall dad (e Aed 40l 038 5 ¢ Jsnid sl 33le (10 43253 (Mg/g) < 3ol daidll e
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pad¥) Ll (aliiie eyl 5117.82 (mglg) dedll 53 Jsilisd) (aliiie 33 s sall

.[12] (mg/g) 400

DPPH" sl sdadl Jands JLadl 411

DPPH" Al sdall dulayfinl) 8 a8l mild -1-4-111

Calsaall 83 S3e a5 ¢(Pl) B_sSAdll Lapall alasinly DPPH Lanfil 4, siall Al s o)
ba Al Ao g paliiie JS Jogp af lus o5 (39-111,38-111) COSEN 5 (19-111518-111)
50 = (y) sl ae ¢ paliiue JSolasyl
N-BuOH ualdiuall |Csp mdt 10-111 J 52l

0 ol

1Cso(pg/mL)

pg/mLe s Al

2.5

10 20

30

50
18.71

n-BuOH yaldiua

21.75

28.28

33.23 | 53.48

71.14

91.30

100
90
80
70
60
50
40
30
20
10

(%) daxiit)

y=1,428x+ 23,019

R?=0,9686

10

20

30

40

pg/mL S AN

50 60

N-BUOH ualdiue ddaul s DPPH danfill 4, gl dpill iaia s 37411 JS&
ACOEt ualiivall |Cso ad :120-111 Jsaal)

9 Jasfil) ICso(g/mL)
pg/mLe JaS Al 2.5 5 10 20 4.10
ACOEtualiiua 49.28 |60.7 |889 96.75
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120

100 y=26667x+48907 e
R% = 0.8365 :

80

....
....
.o®
.o
.o
.o
oo

60 | e

0p ol

40

20

0 5 10 15 20 25
pg/ml S A
ACOEt ualdiue dlaul o DPPH Lyl 4 gl dpil) Jinia ;384111 JSA)
Al n-BuOH (=aldiue g ACOEt paldiue (& DPPH all jall dhadidll IG5y ald JA (1
Adled ST sl ACOEL paliie () anic (38-111 5 37-111) Sl 8 Liciall Ormenis praecox
s (1Csp) dadd 528 Lainae 4,10 pg/mL < (I1Csp) A a8 3) ¢ DPPH sl il lauiis &
.18.71 pg/mL< n-BuOH (aliival)
N-BUOH (3o ol ACOEL Laldiivn 5 1o sale JSa saall dlias Tl e (g jaall ciliill (5 siny
Ol S5 (e 8 38 53l 138 5 ¢ DPPH (1 7 50 dasias (53015 pg/mL 4.10 o538 38 yis ¢
Ll paldiie Jia 3all Hedall slias Coma s il 135 (ICso = 3pg/mL) Rutine
O Sl e il e GO FST B Al siall dliae sed il ¢ (ICs = 8,37pgImL sadY))
.(ICs0=12pg/mL)
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4 ad) A3l an) sl
AT g8 Gamy e Laslen el clS ol Agn, gedaiul (2016) &, Gls o [2]
Chrysanthemum fuscatum , Chrysanthemum macrocarpum et Chrysanthemum

1 Akaid daala ol ) Sl Balgd Jiil 5 Sae A g jSie dum Lgipalil 4 )lie 4 y0 e reboudianum
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-
adilAll
Eladl) a2l alaialS y ody il jad) ddall il Al 5o e <l g die U jide alaia) caail adl
clibal) sda dlle dua ol g Ay Of el Cpilile ) ot Apal 4l ¢ )il GO Laaly Lad
S
Ammoides atlantica. (Apiaceae)
Ormenis mixta,Ormenis praecox (Asteraceae)

Aiall JsaS 5 puel) paliiuall Jsudl) (g sinall e Goonill sa ol Cangl) OIS Cua
5auSOU aliaal) Lalil) 2l 2 s Ammoides atlantica
S sal) e 5l Va5 el (aliiiall SLal Sl Jagaiil) B cpe ¢ Al ) 038 LSS
&5 baall i) g & RPUHPLC-ESI-QTOF-MS 1 aladiuly Ammoides atlantica
(e € e 66 oo @Sl &3 LC - MS / MS il 185 el Coua gl) 3yaal

=S5 palead 40 ailiia s cliabivg oS5 )08 e 26 1 US je 45 2357 5 ¢ 02 G (3a
371.57) ¥ gudll IS (5 ginall doat a3 LS aal g lailg ¢ Js3 68U 3¢ 55808 [0k i
Slaal) Tabail) <l jlaal kel ¢ dlly e 353 (mg/g 41.02) 2535838l KU (5 sisall (mgy/g
Gk s A e Ammoides atlantica il saS 5 jauell Galiiuall a3

DPPH (ICso: 23.31 pg/mL)< DMSO (ICso: 3.19ug/mLO, ,ABTS (ICso: 11.31ug/mL)s
(A0.50: 92.70 JI3ia) 3.8 ¢(1Csp: 102.35ug/mL)Aaaaall b o) alie cilia gad (i 4l8 )
s Wle Ualis culael gl Je( (A0.50: 13.56ug/mL) CUPRAC J) Ll s pg/mL
) Sl Jass 5 BHT« BHA 31 58lL 45 i CUPRAC 5DMSO  olail 33us3U
Otal) (e JSI 3 sedl o Jadl e g 53 () Cilaiie a5 Juad Liagl Lidaa (IS LS
Ormenis mixta 43l SN 3aliasl) 4aledl) 4l 33, Ormenis praecox s Ormenis mixta

e sl SMTT W) DA e Jurkats Hella 4a jodl UOIAT aia A penddd) LS jall
Gy g Al padall GLS jall oda ile o it ae Jurkat 5 Hella LA eyl WAL & ga
Ll Glaldtie (gard LSl saliadll 5 500800 saliaddl Alledll Zal ja ) Al MTT
oaldivdl e Aef 30083 slias Lalis JiY) @A aldiie el ¢us Ormenis praecox
Ualis J5Y) ol (aliiie aels U 5l sliaall liall Wl 3 sl 5 el sl paliiogd)

Pseudomonas aeruginosa SH « Salmonella heidelberg SH 4 Sl aca



Walis aels 5l ) (alisiall Wi Escherichia coli ATCC ¢ Staphylococcus aureus SH«
.Staphylococcus aureus ATCC <Salmonella heidelberg SH : 4l <l i€l lalias
« Staphylococcus aureus SH 4 S 1alias Walis Jacls i) Galiiudl a1l
.Enterobacter aerogenes SH 435S 5 Escherichia coli ATCC
Slo ol 5 S e 16 dhad N il e o paY) Gill AilasS gl Al al) <l
Al A adATYL feay saliaal) Jadl) il Jlaninls LS Hall o3 i a3 i ¢ Ly
Ligl ¢ 48850 Agudall Wil e silas S5 2 gl Wil e silag S (e ) s sila g SI Juadl) il
Ciaval Cus A8 e G lele Ulass ol A padd) b€ all 485 Juadll cillee
L Abilaill 5kl o Al patall GLS pall i daad 4 Ladie] 38 5 o Lot Ll al 358l
Ol Adlidae ¢ audil) (358 A8V Ldlidae B AL ) Jia Cua ¢ Al 5 Al
& 55 Ol Adlihan ¢ G 5 S ezl (g 5 5ill G 1 Adldas ¢ () 535 ull (pnlalinall (5 5530
g oAl Yl 85 OV S HMBE « HMQE «Cogy (o 2x) Al laliadll
ol Al 5 draaall dalaY) (A Jiciid Al Wl ALY Ldllas | 3l 5 #PLE- UV-DAD-MS
A 2 sila 5 K
A Aladal) gl auza g M) ool el o3a JS
g sl (e B ded Lgia duin yh Swns LS jo 9 Jaad &3 Ormenis mixta. 4ol 4wally 3>
ot s gl a5 JsY ciliad Al e
1- 20,30 -Epoxy-1,4,10-trihydroxyguaian-12,6a-olide
2- 2pB,3B -Epoxy-1,4,10-trinydroxyguain-12,6a.-olide
3- 10- Hydroxychabrol-2(3)-en-4,5-dion-12,6a-olide

4- la, 2a, 30, 40, 10a-pentahydroxyguaia-11(13)-éne—12,6a-olide
5- 1-hydroxy-3-oxo-eudesman-12,6a-olide
T A 5 yma day )yl
6- 1-Hydroxy-3-oxo-eudesman-12,6a-olide
7- 11, 13-Dihydro-1-epireynosine
8- 1,2 -Dihydroxy-germacr-10(15)-en-12,6a-olide
9- isoerivanine

: o 5 <lS e 7 Juad a3 Ormenis Praecox 4l 4wl Ll 3>

1- (7R,8S)-Dihydrodehydrodiconiferyl alcohol
2- Acide Bétulinique
3- Cafféate de méthyle

4

Cinnamate de méthyle



5- Apigénine 7-O-B-D—glucoside
6- Lutéoline 7-O-p-D-galactoside

7- Isorhamnetine-3-O-[a-L-rhamnopyranosyl-(1—6)-p-D-glucopyranoside]
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ABSTRACT ARTICLE HISTORY
In this study, phytochemical profiling of hydro-alcoholic extract of Received 14 January 2019
Ammoides atlantica aerial parts has been carried out using RP- Accepted 13 May 2019

UHPLC-ESI-QTOF-MS in negative ionization mode Chemical char-
acterization was established according to the MS and MS/MS
spectra. A total of 66 chemical compounds were detected. antioxidant activity:
Among these, 45 compounds were identified: hydroxycinnamic flavonoids: phenol)il’c acids:
acid and derivatives (26), hydroxybenzoic acids (4), flavones (11), RP—UHPLCI—ESI—QTOF—MSIZ
flavonols (3), and a lignan. Total phenolics (371.57 mg/g) and total

flavonoids (41.02 mg/g) contents were also determined. Moreover,

the antioxidant activity of A. atlantica extract was also studied by

six methods: DPPH (ICso: 23.31 ug/mL), ABTST (ICse: 11.31 ug/ml),

O, DMSO alkaline (ICso: 3.19 pg/mL), ferrous ions chelating assays

(ICsp: 102.35pg/mL), reducing power (Agso: 92.70 ug/mL) and

CUPRAC (Ags0: 13.56 ug/mL) assays. These results suggest that the

antioxidant activity of the hydroalcoholic extract was comparable

to common antioxidant additives in most of the tests, represent-

ing a good alternative.
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1. Introduction

Ammoides atlantica (Coss. Et Dur.) Wolf is a member of family, Apiaceae. In Algerian
traditional medicine, its infusion is recommended to treat headache, fever and diar-
rhea ailments. Also, soaked aerial part of A. atlantica, in alcohol or vinegar, and mixed
with henna are used to treat children with mental debility (Bellakhdar 1997).
Previously, A. atlantica essential oil compositions have also been reported (Laouer
et al. 2008; Boudiar et al. 2011).

Nevertheless, minor information concerning the phenolic profile is available. In this
way, only four flavonoids have been characterized in previous studies (Louaar
et al. 2008).

The goal of this study was to characterize the hydroalcoholic extract of A. atlantica
through RP-UHPLC-ESI-QTOF-MS and MS?. Also, it was aimed to study the antioxidant
potential of the extract.

2. Results and discussion
2.1. Structural identification

Based on literature survey, phytochemicals in the hydro-alcoholic extract were per-
formed in negative ionization mode since it is more sensitive and selective than posi-
tive mode (Fabre et al. 2001). From the RP-UHPLC-ESI-QTOF-MS chromatogram, 66
peaks were detected (Figure S1) and out of these 45 compounds were characterized,
according to their retention time (RT) and MS data, available in the literature (Ammar
et al. 2017) (Table S1).

2.1.1. Hydroxycinnamic acid and derivatives

As shown in Table S1, 16 hydroxycinnamic acids were identified (peaks 7, 10, 12, 14,
15, 16, 18, 20, 31, 33, 35, 37, 39, 43, 44, and 46). Six isomers of caffeoylquinic acid
and two isomers of dicaffeoylquinic acid were previously reported in Daucus muricatus
(Noui et al. 2017), which also belongs to the family Apiaceae. On the contrary, we
found four isomers of caffeoylquinic acid (peaks 7, 15, 16 and 18) which were
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identified by the diagnostic MS/MS fragment ions at m/z 191.06 [quinic acid-H]", at m/
z 353 (Cy6H809) (Zhang et al. 2019) and seven isomers of dicaffeoylquinic acid (peaks
31, 33, 35, 37, 39 and 43) gave the same precursor ion at [M —H]™ at m/z 515.11
and MS/MS fragments at m/z 353.09 [caffeoylquinicacid-H], m/z 191.06 [quinic acid-
H]', m/z 179.04 [caffeic acid-H]" and m/z 173.05 [quinic aicd-H,O-H]~ were character-
ized as diCQA isomers. Peaks 31, 33, 35, 37, 43, 46 and 39 were identified as 1,3-
diCQA and 4,5-diCQA respectively, at m/z 515 (C,sH,40+5) (Zhang et al. 2014). These
compounds where identified according to the literature (Parejo et al. 2004; Plazoni¢
et al. 2009; Contreras et al. 2018). A lignin (eucommin A) was also found at m/z 549.

2.1.2. Hydroxybenzoic acids and derivatives

The ESI-MS signals at m/z 315 were identified as dihydroxybenzoic acid hexoside iso-
mers (compounds 4, 5 and 8) according to Mekky et al. (2015). Similarly, dihydroxy-
benzoic acid pentoside was assigned to peak 9 (m/z 285).

2.1.3. Flavonoids

A total of 11 flavones were identified (peaks 27, 29, 30, 36, 38, 42, 45, 47, 50, 60
and 61) together with three flavonols (24, 26 and 48) (Table S1). These compounds
could be classified as aglycones (luteolin, apigenin, isorhamnetin, cirsimaritin, and 3-
hydroxy-6,7,4-trimethoxyflavone) and O-glycosides derivatives of quercetin, luteolin
and apigenin (Ma et al. 1999; Pan et al. 2010).

2.1.4. Other compounds

Other than phenolic compounds, quinic acid (1), tuberonic acid glucoside (17), tuber-
onic acid (22), 9,12,13-trihydroxyoctadecadienoic acid (49) and desdimethyloctahydroi-
socohumulone (52), trihydroxyoctadecadienoic acid (57), and
tihydroxyoctadecaecaenoic acid, (64 and 65) hydroxyloctadecadienoic acid isomers
were also characterized, based on previously available literature (Abaza et al. 2017;
Noui et al. 2017; Jiménez-Sanchez et al. 2016)

2.2. Total bioactive compounds

The analysis of total phenolics by Folin-Ciocalteu method resulted in value of 371 mg
GAE/g of AA-E whereas the total flavonoid content was 41mg QEs/g of AA-E.
Therefore, the difference between both values can be explained by the presence of
high content of phenolic acids in the extract.

2.3. Antioxidant activity

Based on DPPH assay, the AA-E antiradical activity (ICso: 23.31£0.99 ng/mL) was good
compared to the standards BHA (ICso: 6.14 +0.41 pg/mL), BHT (ICso: 12.90 + 0.40 pg/mL)
and ascorbic acid (ICso: 14.00 +2.00 pg/mL). That can be explained by its high poly-
phenolic content (371.57 + 1.80 mg/g), such as rosmarinic acid and its derivatives (table
S1). In the ABTS®* assay, the antioxidant activity of AA-E (ICso: 11.31 +2.00 ug/mL) was
slightly lower than the standards BHA (ICso: 1.80+0.10 ug/mL), BHT (IC5: 1.30%0.
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30 ug/mL) and ascorbic acid (ICso: 1.74+0.10 pg/mL). In superoxide DMSO alkaline
assay, the AA-E showed a higher activity (ICso: 3.19+0.02 pg/mL) than the standards
BHA (ICs¢: >200 pug/mL), BHT (ICsq: >200 pg/mL) and ascorbic acid (ICsq: 7.59+1.16 ug/
mL) whereas in the CUPRAC assay, the activity of AA-E (Ags0: 13.56 = 1.06 pg/mL) was
close to the standard ascorbic acid (Agse: 12.43 +£0.09 pg/mL). However, in reducing
power assay (ICso: 92.70+ 1.00 pg/mL) and in the ferrous ions chelating test (IC5o: 102.
35+0.10 pg/mL), the activity of AA-E was weak compared with the standards ascorbic
acid (ICso: 6.40 +0.40 pug/mL) and EDTA (ICso: 12.11 +0.32 ug/mlL), respectively.

3. Experimental

The experimental section is available online in supplementary material.

4. Conclusions

The methodology based on RP-UHPLC-ESI-MS and MS/MS allowed the identification of
45 compounds in the A. atlantica hydro-alcoholic extract (AA-E). The largest classes
were hydroxycinnamic acids (16 compounds) and flavones (11 compounds). The AA-E
exhibited a high antioxidant activity towards DPPH free radical scavenging, ABTS,
CUPRAC and reducing power assays, respectively.
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ABSTRACT

In this paper, the isolation of five new guaianolides (1-5) and
four (6-9) known sesquiterpenes from Ormenis mixta aerial
parts is reported. The structural determination of the guaia-
nolides was obtained by NMR spectroscopic data, as well as
MS experiments. Their relative configurations were assigned
by a combined quantum mechanical/NMR approach, compar-
ing the experimental '*C/'H NMR chemical shift data and "J.4
homonuclear coupling constants with the related predicted
values. The isolates were assayed for their anti-inflammatory
potential evaluating nitric oxide release and cyclooxygenase-
2 expression in J774A.1 macrophages treated with lipopoly-
saccharide from Escherichia coli. Our results indicated that,
among the tested compounds, 1-3, and 7 were able to inhibit
nitric oxide release, while all were able to inhibit cyclooxygen-
ase-2 expression with different potencies.

Introduction

Ormenis (Asteraceae family) is a small genus of which the most fa-
mous species is Ormenis nobilis, also called Roman chamomile.
Plants of this genus are annual or perennial herbaceous species,
rarely exceeding half a meter in height and usually with solitary
white flowers with yellow centers, and are used in traditional med-
icine for different therapeutic purposes. In Algeria, the genus is
represented by five species: Ormenis africana, Ormenis lonadioides,
Ormenis mixta, Ormenis nobilis, and Ormenis praecox [1]. In Moroc-
co, O. mixta (L.) Dumort [Cladanthus mixtus (L.) Chevall, Chamae-

melum mixtum (L.) All, Anthemis mixta L.] is used in decoctions to
treat fever and gastric diseases. It is also cultivated for the extrac-
tion of essential oil from its aerial parts, which is sold in numerous
preparations and used in aromatherapy as an aphrodisiac, anxio-
lytic, and antibacterial remedy [2]. Preparations with stomachic,
abortifacient, emmenagogue, and anthelmintic activity are ob-
tained from the aerial parts of African Ormenis, and these phyto-
complexes have also shown efficacy in the treatment of diabetes
[3,4]. Phytochemical work on this species has revealed the pres-
ence of several mono- and sesquiterpenoids, particularly guaiano-
lides derivatives. These molecules exerted promising potential
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» Fig. 1 Molecular structures of sesquiterpenes (1-9) isolated from
O. mixta.

anti-inflammatory activities [5]. Motivated by this finding and
considering the structural diversity of sesquiterpenes in Astera-
ceae plants, the chemical constituents of O. mixta were investi-
gated. In the present study, the isolation and structural character-
ization of five new (1-5) and four known sesquiterpenes (6-9)
from O. mixta are reported (> Fig.1). Inflammatory response,
which occurs as a result of different stimuli, involves an enormous
expenditure of metabolic energy, damage, and destruction of
host tissues, and can induce severe risks for health. In particular,
the persisting inflammatory response, thus becoming chronic, ac-
tively contributes to the pathogenesis of various diseases [6].
Macrophages are cells primary involved in the host defence during
the inflammatory and immune response. It is known that, in re-
sponse to lipopolysaccharide, a component of gram-negative bac-
teria cell walls, macrophages produce and release inflammatory
mediators, like nitric oxide (NO), and proinflammatory enzymes,
such as cyclooxygenase-2 (COX-2).

Thus, the isolates were assayed in a murine macrophage cell
line (J774A.1) under inflammatory conditions, induced by lipo-
polysaccharide from Escherichia coli (LPS) treatment, to evaluate
their potential anti-inflammatory activity.

Results and Discussion

Compound 1, obtained as a white powder, gave a molecular for-
mula of Cy5H,,06 according to a [M + H]* ion at m/z 299.1490
(calcd. for 299.1494) in its HRESIMS spectrum, requiring five de-
grees of unsaturation. The '3C NMR data (> Table 1) showed fif-
teen carbon signals, attributable to three methyls, two methy-
lenes, six methines, three of which were oxygenated, three oxy-
genated quaternary carbons, and one lactone carbon. A compar-
ison between these carbon chemical shifts and those of the re-
lated guaianolide sesquiterpenes suggested that compound 1
shared the same carbon skeleton [7]. COSY and 1D-TOCSY experi-
ments of 1 established connectivities of H-5-H-9 in ring B, and H-
7-H-13 in the lactone ring. The presence of an epoxy ring was
suggested by the methine signals at 6¢c 64.8 and 62.7 in the 3C
NMR spectrum, and the resonances at 6y 4.11 (1H, s) and 3.87

948

(TH, s) in the "H NMR spectrum. Additionally, two quaternary car-
binol carbons (6¢c 80.0 and 73.4) were observed in the '3C NMR
spectrum, suggesting the presence of a 2,3-epoxy-1,4-dihydroxy
five-membered ring [7]. Analysis of 1D-TOCSY, COSY, HSQC, and
HMBC experiments of 1 showed the presence of the same partial
structure of rings A and B as achillinin A [7], but indicated that the
lactone ring was the point of difference between the two mole-
cules due to the absence of the A'"'3 double bond in 1. The rela-
tive configuration of 1 was determined based on proton signal
coupling constants (> Table 1) and 1D-ROESY experiments. Thus,
1 was characterized as 2,3-epoxy-1,4,10-trihydroxyguaian-12,6a-
olide (> Fig. 1).

Compound 2 was isolated as an amorphous white powder. Its
HRESIMS spectrum displayed a molecular ion peak at m/z
299.1498 [M + H]* (calcd. for 299.1494), suggesting a molecular
formula Cy5H,,06, equating to five double bond equivalents. The
"H NMR spectrum displayed signals due to two tertiary methyl
groups at 6 1.02 (3H, s) and 1.48 (3H, s), one secondary methyl
at 6 1.18 (3H, d, /= 6.8 Hz), and three hydroxymethine groups at
64.05 (1H, t, /= 10.0 Hz), 3.64 (1H, s), and 3.38 (1H, s). The 3C
NMR data (> Table 1) showed 15 carbon signals attributable to a
guaianolide sesquiterpene. The 'H and *C NMR features of 2
(> Table 1) were closely related to those of 1, demonstrating that
1 was a diastereoisomer of 2. Thus, 2 was characterized as 2,3-ep-
oxy-1,4,10-trihydroxyguaian-12,6a-olide (> Fig. 1).

Compound 3 was obtained as a white powder. The positive
HRESIMS gave a quasi-molecular ion peak at m/z 299.1483 [M +
H]*, in accordance with the molecular formula C;5H,,0¢, and five
indices of hydrogen deficiency. Its spectroscopic features sug-
gested that 3 was a guaianolide sesquiterpene. The "H and 3C
NMR data (> Table 1) of 3 showed marked similarities with 1 and
2, except for the chemical shift of C-1, C-2, C-3, and C-5, thus in-
dicating that 3 was a diastereoisomer of 1 and 2. The HMBC cross-
peaks between the signal at 6 3.70 (1H, d, /= 13.0 Hz, H-3) with C-
1, C-4, and C-5 suggested the same tricyclic skeleton as both 1
and 2. Moreover, the assignments were confirmed by COSY,
HSQC, and HMBC spectra. Thus, the structure of 2,3-epoxy-
1,4,10-trihydroxyguaian12,6a-olide was assigned to 3 (> Fig. 1).

After defining the same 2D structure for 1, 2 and 3, the correct
stereoassignment was established by a combined QM (quantum
mechanical)/NMR approach [8-11] by comparing the experimen-
tal 3C/"™H NMR chemical shift data and homonuclear coupling
constants ('/14.4) with the related predicted values.

Assuming the presence of an epoxy ring in the cis conforma-
tion at C-2 and C-3 for 1-3, the total number of centers with un-
known stereochemistry was reduced from nine (> Fig. 1) to eight.
Accordingly, starting from all the possible 256 stereoisomers, the
QM/NMR study was performed only on the 128 diastereoisomers
differing for the relative configurational patterns and all endowed
with the epoxy ring in the alpha orientation (25*, 3R™).

Furthermore, considering that the high values of s s = ~ 10.0 is
compatible with both the trans-diaxial and cis-diaxial relationship
of H-5 and H-6 [7], to facilitate the computational analysis of the
DFT/NMR results, the 128 diastereoisomers, endowed with a 25,
3R* relative configuration at C-2 and C-3, were separated into
four different families, A-D (» Fig. 2). In more detail, the two pos-
sible families showing a trans-diaxial relationship of H-5 and H-6
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» Table 1 'H and "*C NMR data of compounds 1-3 (CDs0D, 600 MHz)?.

Position 1 2 3
oy oc [ Oc 6n 6c
1 - 80.0 - 79.1 - 85.0
2 411s 64.8 3.645s 56.9 4.05s 66.7
3 3.87s 62.7 3.38s 59.2 3.70s 64.8
4 - 734 - 72.6 - 73.7
5 2.70d(9.) 50.6 2.77d(10.0) 43.2 2.42d(10.0) 59.7
6 4.44t(9.5) 81.0 4.05t(10.0) 83.6 4.52t(10.0) 81.8
7 2.64m 48.0 2.28m 49.4 2.40m 49.3
8° 2.11m 24.0 1.86m 24.6 2.11m 24.6
8b 1.54m - 1.56m - 1.53m -
9° 1.94m 35.6 1.82m 39.0 1.95m 39.0
9b 1.77m - 1.72m - 1.85m -
10 - 72.0 - 72.4 - 72.5
11 2.32m 43.2 2.32m 42.0 2.38m 42.9
12 - 181.5 - 181.0 - 181.0
13 1.19d(6.8) 14.0 1.18d(6.8) 1.3 1.20d (6.8) 13.1
14 1.08s 26.0 1.02s 26.8 1.255s 25.8
15 1.49s 23.7 1.48s 18.6 1.49s 18.6

3 Values are in parentheses and reported in Hz, and chemical shifts are given in ppm. Assignments were confirmed by COSY, 1D-TOCSY, HSQC, and HMBC

experiments

are named (i) family A (25, 3R*, 55*, and 65™), with H-5 in trans
arrangement with respect to the protons of the epoxy ring, and
(ii) family B (2S*, 3R*, 5R*, and 6R™), with H-5 in cis arrangement
with respect to the protons of the epoxy ring. In a parallel manner,
the two possible families endowed with a cis-diaxial relationship of
H-5 and H-6 are named (i) family C (25*, 3R*, 5R™ and 65™), with
H-5 in cis arrangement with respect to the protons of the epoxy
ring, and (i) family D (25, 3R*, 55*, and 6R*), with H-5 in trans
arrangement with respect to the protons of the epoxy ring.

On these premises, a conformational search related to the 128
diastereoisomers (25*, 3R*) related to 1, 2, and 3 (1-32a, 1-32b,
1-32c, and 1-32d) (» Fig. 2), required for the subsequent phases
of computation of the NMR parameters ('H, 3C and "Jyy), was
performed at the empirical level (molecular mechanics, MM),
combining Monte Carlo molecular mechanics (MCMM), low-
mode conformational sampling (LMCS), and molecular dynamics
(MD) simulations (see the “General experimental procedures”
section) [12]. The starting MM sampling generated conformers
for four families of possible diastereoisomers were subsequently
submitted to geometry and energy optimization steps at the
MPW1PW91/6-31G(d) [13] density functional level of theory in
methanol (IEFPCM) to reproduce the effect of the solvent [14].

After the optimization of the geometries, the conformers were
inspected in order to avoid further possible redundant conform-
ers. For each family, the NMR chemical shift data were computed
for all the possible diastereoisomers featuring a specific relative
configuration at the stereogenic centers (families A-D) (> Fig. 2)
at the MPW1PW91/6-31G(d,p) functional/basis set in methanol
(IEFPCM) [14]. For each of them, the weighted averages of the
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» Fig. 2 Molecular structures of the four families related to the
possible 128 diastereoisomers for 1, 2, and 3 (1-32a, 1-32b,
1-32¢, and 1-32d).

predicted 3C and "H NMR chemical shifts were computed at the
density functional level of theory, accounting for the energies of
the sampled conformers on the final Boltzmann distribution, us-
ing tetramethylsilane (TMS) as a reference compound. In more
detail, for each atom of the investigated molecules, experimental
and calculated C and 'H NMR chemical shifts were compared,
and afterward, the mean absolute errors (MAEs) for all the possi-
ble diastereoisomers were computed (> Fig. 3).

The results highlighted the different pattern of accordance be-
tween 3C/"H MAEs for each family and the different experimental
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» Fig. 3 Two-dimensional representation of '3C (x) and 'H (y) mean absolute error (MAE) obtained by comparison of calculated '*C and 'H chem-
ical shifts for all four families (A-D) of diastereoisomers with the experimental data of 1, 2, and 3.
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data of 1, 2, and 3, singling out the most probable diastereoiso-
mers (> Table 2) with the best-related ranking.

By the reported data, we combined the analysis of MAE values
with the values of 'Jy.y TAD (total absolute deviation) of |5 ¢ and
Je,7 calculated at the MPW1PW91/6-31G(d,p) functional/basis
set in methanol (IEFPCM) and, subsequently, with the experimen-
tal ROE (rotating-frame Overhauser enhancement) analysis. In
more detail, considering 1, the lack of ROE between H-3 and H-5
suggested that H-5 was in trans arrangement concerning the
epoxy ring and, in consequence, the real structure of 1 was in-
cluded in family A or D (» Fig. 2). Moreover, the further absence
of an ROE effect between H-5 and H-6 proved their trans-diaxial
relationship, excluding family D. These results highlighted a crit-
ical result in the stereoassignment process: the real structure of
1 is restricted to those of family A (25*, 3R*, 55*, and 65*) and,
in particular only six possible diastereoisomers belonging to this
family (» Table 2).

Considering the relative configuration at 25*, 3R*, 55* and 65*
as fixed, the ROE between Me-13 and H-7, Me-14 and H-3, and
Me-15 and H-5 suggested the relative configuration of the other
unknown stereogenic centers as 15, 4R*, 115*; moreover, the S*
configuration at C-7 was also suggested considering the TAD val-
ues related only to Jg 7 (data not shown). Considering this multi-
step analysis, we propose a tentative stereoassigment for 1, in
particular, we suggest the stereoisomer 14a at the sixth position
of family A ranking as the 1 real structure endowed with
15*,25%,3R*,4R*,55%,65%,75*,10R*,11S* configuration patterns.

We applied the same type of analysis for 2. Also in this case, the
lack of an ROE effect between H-3 and H-5 and between H-4 and
H-6 suggested that its stereostructure was included in family A
(> Fig. 2). The combined and compared analysis of the ROE effect
and J values concerning those of 1 singled out the difference of
the relative configuration of C-11. In consequence, we propose
15*,25%,3R*,4R*,55%,65%,75*,10R*,11R* as the tentative stereo-
assigment for 2 (diastereoisomer 13a at the fourth position in the
family A ranking) (> Table 2).

On the other hand, considering the case of 3, the presence of
the ROE effect between H-5 and H-3 (Fig. 19S, Supporting Infor-
mation) suggested a cis arrangement between this couple of pro-
tons, indicating that the real structure of 3 belonged to family B or
C (» Fig. 2). The absence of an ROE effect between H-5 and H-6,
together with the high values of "4 TAD of /5 ¢ and /g 7, excluded
family C. These data allowed to assess that the sterostructure of 3
belonged to family B (25*, 3R*, 5R*, and 6R™) with H-5 in a cis ar-
rangement with respect to the protons of the epoxy ring. More-
over, the ROE effect of Me-13 with H-7, Me-14 with H-2 and H-6,
Me-15 with H-6 (Fig. 20S, Supporting Information) suggested the
following tentative stereoassigment: 1R*,25*,3R*,4R*,5R*,6R",
7R*,10S*,11R* (diastereosiomer 3b at the first position in the rel-
ative ranking of family B) (» Table 2).

Compound 4 was a white residue and had a molecular formula
of Cy5H2407 as deduced from the molecular ion [M + H]* at m/z
317.1598 observed in the HRESIMS. The 'H NMR data (> Table 3)
indicated that 4 was a guaianolide, displaying the presence of two
oxygenated methine protons at C-2 [6 3.69 (1H, br s)] and [6 3.68
(1H, br s)], one lactone methine proton at C-6 [6 4.57 (1H, t,
J=9.5Hz)], two tertiary methyl groups at C-4 [6 1.34 (1H, s)] and
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C-10 [6 1.31 (1H, s)], and one secondary methyl at C-11 [6 1.19
(1H, d,] =6.8 Hz)]. All these assignments were confirmed by COSY,
HSQC, and HMBC spectra. Particularly, the HMBC cross-peaks ob-
served between Me-14 and C-1, C-9, and C-10, H-5 and C-1, H-8
and C-7 and C-10 were in agreement with the presence of two hy-
droxy groups at C-1 and C-10, respectively. 1D-TOCSY, COSY, and
HSQC data allowed the assignments of all signals and revealed the
spin systems, which were characteristic of guaian-12,6a-olide [15].
This assumption was confirmed by the HMBC correlations between
H-5-C-1, H-5-C-6, H-5-C-7, H-7-C-6. The relative stereochemis-
try of 4 was established based on the coupling constant values
(» Table 3) and 1D-ROESY data and comparison with the literature
[16]. ROE interactions between 6 2.19 (H-5) and 1.92 (H-7), and 6
4.57 (H-6) and 1.31 (Me-14) indicated the a-orientation of H-5 and
H-7, and the consequential B-orientation of H-6 and Me-14. The
spectral data of the sesquiterpenoid core of 4 matched those re-
ported for 1a,2a,3a,4a,10a-pentahydroxyguaia-11(13)-ene-
12,6a-olide [15]. The only difference was the absence of a A'"13
double bond in 4. Therefore, compound 4 was identified as
1a,2a,3a,4a,10a-pentahydroxyguaian-12,6a-olide.

Compound 5 was a white residue and had a molecular formula
of Cy5H,00s, equating to five double bond equivalents, as ob-
tained from its HRESIMS molecular ion [M + H]* at m/z 281.1387.
The 3C NMR data of 5 showed signals relative to fifteen carbons,
including three methyls, two methylenes, three methines, one hy-
droxymethine, one quaternary carbinolic carbon (> Table 3), one
lactone carbon, one carbonyl group, and one a,B-unsaturated car-
bonyl group. The "H NMR spectrum (> Table 3) showed a pair of
AB doublets at 6 7.57 (H-2) and 6.11 (H-3) with a coupling con-
stant (J = 7.0 Hz), confirming the presence of a cis-2-en-4-one sys-
tem [17]. The "TH NMR data showed the presence of a C-6 lactone
proton (6 4.52, d, /=10.5Hz) and three methyl groups at § 1.27
(d,/=6.8Hz), 1.51 (s), and 2.17 (s). The proton and carbon chem-
ical shifts of 5 were obtained from the correlations observed in
COSY, HSQC, and HMBC experiments. The HMBC spectrum
showed correlations between the methyl signal at 6 2.17 and C-
2, C-3, the methyl signal at 6 1.51 and C-1, C-2, C-10, the signal
at 6 7.57 and C-4, C-10, C-15, and the signal at 6 2.39 and C-7,
C-8, C-11, C-12, locating the a,B-unsaturated carbonyl group at
C-2, C-3, and C-4, the carbonyl group at C-5, and the carbinol car-
bon at C-10. The relative stereochemistry of 5 was determined by
1D ROESY experiments and comparison with literature data [18].
Correlations were observed between H-6f at 6 4.53 and Me-14
and H-11, showing that these protons were located on the same
side of the molecule. Thus, the structure established for 5 was 10-
hydroxychabrol-2(3)-en-4,5-dion-12,6a-olide.

Compounds 6-9 turned out to be known sesquiterpenes iden-
tified as 1-hydroxy-3-oxo-eudesman-12,6a-olide (6) [19], 1,2 -di-
hydroxy-germacr-10(15)-en-12,6a-olide (8) [20], 11B,13-dihy-
dro-1-epireynosin (7) [21], and isoerivanin (9) [22] by comparison
of their NMR and MS literature data.

To elucidate the influence of guaianolides 1-9 on |J774A.1 via-
bility, cells were treated with the isolated compounds (100-
25 pM) for 24 h. Data indicated that J774A.1 macrophage viability
was not affected by the tested compounds (data not shown). NO
is synthesized from L-arginine in a reaction catalyzed by a family of
NO synthase enzymes. NO is a signalling molecule that plays a key
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» Table 2 3C and 'H MAE and TAD reported for stereoisomers with the best-related ranking for each family related to the experimental data set of
1-3.

Ranking

Compound 1

—_

Compound 2

Compound 3

952

1

A U~ W N

u A W N

S VW o N O W N =

—

u A W N

6

1

u A W N

AW N

5

1

A W N

family A
family A
family A
family A
family A
family A
family B
family B
family B
family B
family B
family C
family C
family C
family C
family C
family C
family C
family C
family C
family C
family D
family D
family D
family D
family D
family D

family A
family A
family A
family A
family A
family D
family D
family D
family D
family D

family A
family A
family A
family A
family B

13C MAE, ppm?

2.26
2.57
2.59
2.67
2.94
2.95
2.81
2.90
2.95
2.98
3.00
2.00
2.33
2.33
253
2.54
2.55
2.61
2.73
2.77
2.96
2.38
2.66
2.75
2.77
2.80
2.99

2.69
2.84
3.1
3.22
3.59
244
2.59
2.83
2.88
2.61

1.94
2.04
2.23
2.36
1.94

'H MAE, ppm®

0.26
0.30
0.29
0.22
0.27
0.27
0.27
0.28
0.27
0.27
0.27
0.25
0.23
0.26
0.30
0.25
0.21
0.28
0.25
0.23
0.29
0.28
0.25
0.27
0.29
0.28
0.30

0.14
0.16
0.16
0.19
0.20
0.23
0.26
0.27
0.31
0.32

0.29
0.23
0.20
0.20
0.27

TAD¢

1.27
2.65
1.93
1.12
1.15
1.56
1.24
6.13
2.83
2.40
1.55
1.13
3.90
0.92
3.88
6.77
0.65
6.63
6.78
7.20
3.87
1.19
2.95
6.58
7.93
4.51
6.58

1.07
0.92
1.36
1.23
1.12
0.99
0.54
0.84
7.11
7.62

1.66
1.59
1.00
2.39
1.19
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Relative configuration

30a1S*2R*35*4S*55*65*7S*10R*185*
26a1S*25*3R*4S*556S*7R*10R*11S*
25a1S5*2S*3R**4S*55"6S*7R*10R*11R*
29a115*25*3R*4S*55*6S*7S*10R*11R*
17a1R*2S*3R*4S*55*6S*7R*10R*11R*
14a1S*2S*3R*4R*55*6S*7S*10R*11S™*
3b1R*2S*3R*4R*5R*6R*7R*10S*11R"
22b1R*2S*3R*4S*5R*6R*7S*10R*11S*
24b1R*2S*3R*4S*5R*6R*75*10S*11S*
8b1R*2S*3R*4R*5R*6R*7S*10S*11S*
17b1R*2S*3R*4S*5R*6R*7R*10R*11R*
24c1R*2S*3R*4S*5R*6S*75*10S*11S*
8c1R*2S*3R*4R*5R*6S5*75*10S*11S*
22c1R*2S*3R*4S*5R*6S*7S*10R*11S*
19c1R*2S*3R*4S*5R*6S*7R*10S*11R*
20cT1R*2S*3R*4S*5R*6S*7R*10S*11S*
6C1R*2S*3R*4R*5R*6S*7S*10R*11S*
18c1R*2S*3R*4S*5R*6S*7R*10R*11S*
2c1R*2S*3R*4R*5R*6S*7R*10R*11S*
4c1R*2S*3R*4R*5R*6S*7R*10S*11S™*
3c1R*2S*3R*4R*5R*6S*7R*10S*11R"
25d1S*25*3R*4S*55*6R*7R*10R*11R*
17d1R*2S*3R*4S*55*6R*7R*10R*11R*
7d1R*2S*3R*4R*55*6R*7S*10S*11R*
5d1R*2S*3R*4R*55*6R*7S*10R*11R"
24d1R*25*3R*4S*55*6R*75°10S* 115"
6d1R*2S*3R*4R*55*6R*7S*10R*11S*

30a1S*2R*35*4S*55*65*7S*10R*185*
29a11S*2S*3R*45*55765*7S*10R*11R*
14a1S"2S*3R*4R*55*6S*7S*10R*11S*
13a1S"2S*3R*4R*55*6S*7S*10R*11R*
15a15"2S*3R*4R*55*6S*7S*10S*11R*
25d152S*3R*4S*55*6R*7R*10R*11R*
9d15*2S*3R*4R*55*6R*7R*TOR*11R*
26d1S"2S*3R*4S*55"6R*7R*10R*115*
29d1S5*2S*3R*4S*55"6R*7S*10R*11R*
13d1S*2S*3R*4R*55*6R*7S*10R*11R*

22a1R*2S5*3R*4S*55*6S*7S*10R*11S*
25a1R*25"3R*4S*55*6S*7S*10R*11R*
17a1R*2S*3R*4S*55*6S*7R*10R*11R*
1aT1R*2S*3R*4R*55*6S*7R*10R*11R*
3b1R*2S*3R*4R*5R*6R*7R*10S*11R*

continued
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» Table 2 Continued

Ranking 13C MAE, ppm? TH MAE, ppm"
2 family B 2.05 0.23
3 family B 2.51 0.16
4 family B 232 0.21
5 family B 2.16 0.25
6 family B 2.44 0.22
1 family C 235 0.18
2 family C 2.44 0.20

TAD¢ Relative configuration

1.27 1b1R*2S*3R*4R*5R*6R*7R*10R*11R*
1.12 2b1R*2S*3R*4R*5R*6R*7R*10R*11S*
2.35 8b1R*2S*3R*4R*5R*6R*7S*10S*11S*
1.50 17b1R*2S*3R*4S*5R*6R*7R*10R*11R*
2.77 7b1R*2S*3R*4R*5R*6R*7S*10S*11R*
6.73 2c1R*2S*3R*4R*5R*6S*7R*10R*11S*
7.15 4c1R*2S*3R*4R*5R*6S*7R*10S*11S*

213CMAE = (3[ | (6exp — Ocalcd) |1)/n, summation through n of the absolute error values (difference of the absolute values between corresponding experi-
mental and '>C chemical shifts), normalized to the number of chemical shifts. TMS as a reference compound for sp* ®™H MAE = (£ | (Sexp — Ocalcd) | 1)/,
summation through n of the absolute error values (difference of the absolute values between corresponding experimental and 'H chemical shifts),
normalized to the number of chemical shifts. TMS as a reference compound for sp? < Total absolute deviation (TAD) (X | "J4-texp = "JH-Hcalcd | ) Values.

role in the pathogenesis of inflammation and is considered as a
proinflammatory mediator that induces inflammation due to its
over production [23]. To assess if isolates influenced NO pro-
duction, NO;™ release, a stable end-product of NO, in the cellular
medium of the murine macrophage cell line J774A.1 stimulated
with the tested compounds (100-25 pM) in inflammatory condi-
tions, LPS (1 ug/mL) was measured. Results indicated that only
some of the tested compounds significantly inhibited NO release
(p<0.05 vs. LPS). In particular, 1 inhibited from 50.6 £4.6, 35.0 +
10.0, 25.3+9.1%, 2 from 48.6+7.3,39.6+7.7, 34.0+11.0%, 7
from 63.0+9.0, 61.0+10.6, 50.0 + 14.0%, and 3 inhibited NO re-
lease from 67.3+£9.6, 55.0+12.7, and 19.0 £ 0.7 %, respectively,
for 100, 50, and 25 pM in respect to LPS alone. .-NAME, used as a
reference compound, inhibited NO release from 66.0+4.2% vs.
LPS. An interaction between the NO and COX pathway represents
an important mechanism for inflammatory response modulation.
COX-2 is a well-known proinflammatory enzyme triggered by
agents, such as LPS, and is involved in the macrophage response;
moreover, its expression is also influenced by NO [24]. In order to
further evaluate the potential anti-inflammatory activity of the
isolates, COX-2 expression, an enzyme primary involved in the in-
flammatory response was analyzed using cytofluorimetric tech-
niques. The results indicated that the tested compounds (100-
25 pM) determined a significant inhibition on LPS-induced COX-2
expression in |774A.1 macrophages (p <0.05 vs. LPS) (> Fig. 4). In
particular, 3 significantly inhibited COX-2 expression at all the
tested concentrations, while 5 exerted an inhibitory effect only
at the highest tested concentration. All the other tested com-
pounds significantly inhibited COX-2 expression at the two higher
tested concentrations (> Fig. 4).

In summary, a multistep protocol was applied to the isolation
and structural and biological characterization of five unreported
compounds from O. mixta. The 2D structures of 1-5 were defined
by following the standard combination of isolation, purification,
and characterization of the natural products using general tech-
niques (HPLC, NMR, MS experiments). The stereoassignment of
sesquiterpenes 1-3 was determined with the comparison of the
experimental and calculated NMR parameters ('*C/'H NMR and
Ji-p), allowing the assignment of 1 and 2 as two diastereosiomers
showing the same relative pattern between the epoxy ring at C-2
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» Table 3 'H and *C NMR data of compounds 4 and 5 (CD30D,
600 mHz)* .

Posi- 4 5

tion & 8¢ 8 8¢
1 - 87.3 2.64brs 57.4
2 3.69s 78.1 7.57 brd (7.0) 168.0
3 3.68s 63.6 6.11d(7.0) 133.0
4 - 74.0 - 207.7
5 2.19d(9.) 57.7 - 210.5
6 4.57t(9.5) 81.0 4.52t(10.5) 81.4
7 1.92m 52.8 2.66m 41.8
8a 1.98m 26.2 1.88m 26.6
8b 1.58m 1.77m -
9a 1.82b 40.1 2.70m 45.4
9b 1.84° - 2.74m -

10 - 71.0 - 77.5

1 2.38m 42.0 239m 41.3

12 - 180.0 - 181.2

13 1.19d(6.8) 12.5 1.27d(6.8) 15.2

14 1.31s 15.7 1.51s 28.1

15 1.345s 23.7 2.17s 29.8

3 Values are in parentheses and reported in Hz, and chemical shifts are
given in ppm. Assignments were confirmed by COSY, 1D-TOCSY, HSQC,
and HMBC experiments. "Overlapped signal

and C-3 and H-5 and H-6 (family A, 25*, 3R*, 55*, and 65*), and 3
with a different relative one (family B, 2S*, 3R*, 5R*, and 6R™).
Furthermore, the complete relative stereoassignment for these
guaianolides suggested combining the values of 3C/"H MAE and
iy TAD with ROE analysis, disclosing 1 as 15*,25%,3R*,4R*,
58*,65*,75*,10R*,11S*, 2 as 1§*,25%3R*,4R*,55*,65%,75%,
10R*,11R*, and 3 as 1R*,25*,3R*,4R*,5R*,6R*,7R*,10S*,11R".
Compounds 1-9 were assayed for their anti-inflammatory poten-
tial evaluating NO release and COX-2 expression in J774A.1 mac-
rophages treated with LPS. The obtained data indicated that,
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> Fig. 4 |774A.1 cells were treated with 1-9 (100-25 uM) for 1 h and then co-exposed to LPS (1 ug/mL) for a further 24 h, and COX-2 expression
was detected by cytofluorimetric analysis. Data were analyzed by an ANOVA test, and multiple comparison was made by Bonferroni’s test.

***P<0.001, **p<0.01, and *p<0.05 vs. LPS.

among the tested compounds, 1-3 and 7 were able to inhibit NO
release while all the isolates were able to inhibit COX-2 expression
with different potencies.

Material and Methods

General experimental procedures

Optical rotations were measured on an Atago AP-300 digital po-
larimeter equipped with a sodium lamp (589 nm) and a 1 dm mi-
crocell. 1D and 2D NMR experiments ('H, '3C, 1D-TOCSY, 1D-RO-
ESY, COSY, HSQC, and HMBC) were recorded at 300K in CD30D
on a Bruker DRX-600 spectrometer (Bruker BioSpin GmBH).
HRESIMS were acquired in the positive ion mode on a Q-TOF pre-
mier mass spectrometer (Waters). ESI-MS spectra were obtained
from an LCQ Advantage ThermoFinnigan spectrometer (Thermo-
Finnigan) equipped with Xcalibur software (version 2.1). TLCs
were performed on precoated Kieselgel 60 F254 plates (Merck),
and compounds were detected by spraying with Ce (SOj4),/
H,SO,4 solution. Column chromatography was performed over
silica gel (70-220 mesh; Merck). Reversed-phase (RP) HPLC sepa-
rations were conducted on a Shimadzu LC-20AT series pumping
system equipped with a Shimadzu RID10A refractive index detec-
tor and a Shimadzu injector using a C18 p-Bondapak column
(30 cm x 7.8 mm, 10 ym; Waters-Milford).

Plant material

Aerial parts of O. mixta were collected from Djebel EI-Ouahch
(Constantine) in July 2014. The plant was authenticated by Mr. Ka-
bouche Ahmed, University fréres Mentouri-Constantine and de-
posited at the herbarium of the laboratory LOST, University fréres
Mentouri-Constantine 1 (voucher specimen LOST. Om.07.14).

Extraction and isolation

Aerial parts of O. mixta (3 Kg) were dried and pulverized then ma-
cerated three times with a hydroalcoholic mixture (3L for each
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times) (EtOH-H,0, 8:2) by replacing the solution every day with
fresh solvent. The EtOH-H,0 solutions were concentrated under
reduced pressure to dryness, and the residue (510g) was dis-
solved in distilled water (1 L). After filtration, the aqueous solution
was successively extracted with petroleum ether (500 mL), CHCl3
(500 mL), EtOAc (500 mL), and n-BuOH (500 mL) three times for
each solvent, then the petroleum ether (0.7 g), CHCl5 (8.59),
EtOAc (14.7 g), and n-BuOH (35.8 g) extracts were concentrated
to dryness. The CHCl3 (6 g) extract was dissolved in chloroform
and separated on silica gel chromatography using gradients of
CHCl5-MeOH (100:0,9:1, 8:2,7:3, 5:5, and 0:100) as eluents.
Fractions of 25 mL were collected, analyzed by TLC, and grouped
into 11 main fractions (A-K). Fraction C (215.4 mg) was subjected
to semipreparative RP-HPLC (MeOH-H,0, 2:3) to yield com-
pounds 1 (1.3 mg, tg 18 min) and 3 (1.0 mg, tg 24 min). Fraction
D (374.6 mg) was subjected to RP-HPLC (MeOH-H,0, 3.5:5.5) to
give pure compounds 2 (3.6 mg, tg 15 min), 5 (1.3 mg, tg 10 min),
and 3 (1.8 mg, tg 40 min). Fraction E (157.7 mg) was subjected to
RP-HPLC (MeOH-H,0, 7:3) to give pure compounds 2 (1.8 mg, tg
15 min), 9 (0.8 mg, tg 37 min), and 6 (1 mg, tg 51 min). Fraction F
(105.4 mg) was subjected to RP-HPLC (MeOH-H,0, 7:3) to give
pure compounds 5 (1.3 mg, tg 8 min) and 6 (1 mg, tg 28 min).
Fraction H (584.0 mg) was separated by RP-HPLC (MeOH-H?0,
6.5:3.5) to yield pure compounds 4 (1.5mg, tg 12min), 8
(1.5mg, tg 36.5min), and 7 (1.2 mg, tg 54.0 min).

Compound 1: white amorphous powder; [a], +13.1 (c 0.1,
MeOH); 'H and ¥C NMR data, see » Table 1; HRESIMS m/z
299.1490 [M + HJ*, (calcd. for C15H2506H, 299.1494).

Compound 2: white amorphous powder; [a], +23.1 (c 0.1,
MeOH); '™H and '¥C NMR data, see » Table 1; HRESIMS m/z
299.1498 [M + H]J*, (calcd. for C15H,,06H, 299.1494),

Compound 3: white amorphous powder; [a], +73.1 (c 0.1,
MeOH); 'H and 3C NMR data, see » Table 1; HRESIMS m/z
299.1483 [M + HJ*, (calcd. for C15H2506H, 299.1494).

Benteldjoune M et al. Guaianolides from Ormenis... Planta Med 2019; 85: 947-956
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Compound 4: white amorphous powder; [a], +35.1 (c 0.1,
MeOH); 'H and ¥C NMR data, see » Table 3; HRESIMS m/z
317.1598 [M + H]+, (calcd. for C5H2407H, 317.1594).

Compound 5: white amorphous powder; [a], +53.1 (c 0.1,
MeOH); 'H and 3C NMR data, see » Table 3; HRESIMS m/z
281,1391 [M + H]+, (calcd. for Cq5H,005H, 281 .1383).

Computational details

Maestro 10.2 of Schrédinger Suite [25] was used for generating
the starting 3D chemical structures of the possible relative 32
diastereoisomers of all four families, A-D (1-32a, 1-32b, 1-32c,
and 1-32b) (» Fig. 2). As a first step, exhaustive conformational
searches at the empirical MM level with the MCMM method
(50000 steps) and LMCS method (50000 steps) were performed
in order to allow a full exploration of the conformational space.
Furthermore, molecular dynamics simulations were performed at
different temperatures (450, 600, 700, 750 K) with a time step of
2.0fs, an equilibration time of 0.1 ns, and a simulation time of
10ns. All the conformers obtained from the conformational
searches were minimized using the Optimized Potentials for
Liquid Simulation (OPLS) force field and the Polak-Ribier conju-
gate gradient algorithm. The “Redundant Conformer Elimination”
module of Macromodel 10.2 [12,25] was used to select non-
redundant conformers. All the mentioned QM calculations were
performed using Gaussian 09 software [26]. In detail, the ob-
tained conformers were optimized at the QM level using the
MPW1PW91 functional and the 6-31G(d) basis set in methanol
(IEFPCM) to reproduce the effect of the experimental solvent [14].

The selected conformers for the different diastereoisomers
were accounted for the subsequent computation of the *C and
"H NMR chemical shifts and " using the MPW1PW91 functional
and the 6-31G(d,p) basis set. Final NMR parameters (chemical
shifts and homonuclear coupling constants) values for each of
the investigated diastereoisomers were built considering the in-
fluence of each conformer on the total Boltzmann distribution
taking into account the relative energies. Calibrations of calcu-
lated '3C and 'H chemical shifts were performed using TMS as
the reference compound. We evaluated the data considering the
MAE and TAD parameters.

Cell cultures

The J774A.1 murine monocyte macrophage cell line (American
Type Culture Collection) was grown adjacent to petri dishes with
DMEM, supplemented with 10% fetal calf serum (FCS), 25 mM
HEPES, 2mM glutamine, 100 U/mL penicillin, and 100 mg/mL
streptomycin at 37°Cin a 5% CO, atmosphere.

Cellular viability assay

Cells (5.0 x 10%/well) were plated on 96-well plates and allowed to
adhere for 4 h. After that, the medium was replaced with fresh
medium alone or containing serial dilutions of the nine com-
pounds considered (100-25 pM), and incubation was performed
for 24 h. 6-Mercaptopurine (6-MP) was used as a positive control.
Cell viability was assessed using the MTT assay as previously re-
ported [27]. Briefly, 25 pL of MTT (5 mg/mL) were added, and cells
were incubated for an additional 3 h. Thereafter, cells were lysed
and the dark blue crystals solubilized with 100 pL of a solution
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containing 50% (v:v) N,Ndimethylformamide and 20% (w:v) SDS
with an adjusted pH of 4.5. The optical density (OD) of each well
was measured with a microplate spectrophotometer (Titertek
Multiskan MCC/340-DASIT) equipped with a 620-nm filter. Macro-
phage viability in response to treatment was calculated as follows:
% dead cells =100 x [(OD treated/OD control) x 100]

Cell treatment for anti-inflammatory
potential evaluation

Macrophages J774A.1 were plated in 96-well plates (5.0 x 10%)
and allowed to adhere for 4 h. Thereafter, the medium was re-
placed with pure fresh medium or medium containing serial dilu-
tions of the tested compounds (100-25 uM) for 1 h, and then co-
exposed to a final concentration of the murine macrophage cell
line (J774A.1) under inflammatory conditions induced by LPS
(1 pg/mL) for a further 24 h for NO and COX-2 detection.

Measurement of nitric oxide release

NO generation was measured as nitrite (NO,"), an index of NO lev-
els released by cells, in the culture medium of J774A.1 macro-
phages 24 h after cell treatment by Griess reaction as previously
reported [28]. Briefly, 100 mL of cell culture medium were mixed
with 100 mL of Griess reagent, equal volumes of 1% (w:v) sulpha-
nilamide in 5% (v:v) phosphoric acid, and 0.1% (w:v) naphtyle-
thylenediamine-hydrogen chloride, and incubated at room tem-
perature for 10 min. Then, the absorbance was measured at
550 nm in a microplate reader Titertek (Dasit). The amount of
NO,™ in the samples is expressed as uM concentration, calculated
via a sodium NO;™ standard curve. L-NAME (1 uM) was used as a
reference compound.

Evaluation of cyclooxygenase-2 expression

J774A.1 macrophages were plated into 96-well plates (5.0 x 104
cells/well) and allowed adhere for 4 h at 37°Cin a 5% CO; atmo-
sphere. After that, the medium was replaced with fresh medium,
and cells were treated with serial dilutions of the tested com-
pounds (100-25 uM) added 1 h before and simultaneously to LPS
for 24 h. Cells were collected, washed twice with PBS, incubated in
Fixing Solution for 20 min at 4°C, and then incubated in Fix Perm
Solution for 30 min at 4°C. Anti-COX-2 (1:100; BD Laboratories)
was added to J774A.1 cells for a further 30 min. The secondary
antibody was added in Fix Perm solution and cells were evaluated
using fluorescence-activated cell sorting (FACSscan; Becton
Dickinson) and elaborated with Cell Quest software [29].

Data analysis

Data are reported as the mean * standard error of the mean
(S.E.M.) values of at least three independent experiments, each
in triplicate. Statistical analysis was performed by an analysis of
variance test, and multiple comparisons were made by Bonferro-
ni’s test using Prism 5 (GraphPad Software). A p value of less than
0.05 was considered significant.

Supporting information

NMR spectra of compounds 1-5 are available as Supporting Infor-
mation.
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Résumé

Dans la premiére partie de notre recherche, notre objectif était d'identifier le contenu
phénolique de I'extrait hydroalcoolique de la plante Ammoides atlantica, qui appartient a la
famille des Apiacées, en utilisant la technique RP-UHPLC-ESI-QTOF-MS.

En mode d'ionisation négative et la teneur chimique a été déterminée selon les spectres
LC/MS/MS, 66 composés chimiques ont été détectés et 45 composes ont éte identifiés : 26
dérivés d'acide hydroxycinnamique, 4 acide hydroxybenzoique, 11 flavones, 3 flavonols et 1
linane.

Par ailleurs, I'extrait hydroalcoolique de la plante Ammoides atlantica a montré une activité
antioxydante élevée vis-a-vis du DMSO et du CUPRAC par rapport aux six méthodes
étudiées (DPPH), ABTS, O, alcalinité du DMSO, chélation des ions ferreux, pouvoir
réducteur et CUPRAC. et la teneur totale en flavonoides de I'extrait ont été déterminées entre
la richesse et la richesse de I'extrait avec ce type de composeés.

Dans la deuxiéme partie, nous avons pu séparer et déterminer les structures chimiques des
métabolites secondaires de la partie aérienne de deux plantes du genre Ormenis (O. mixta) et
O.praecox appartenant a la famille étoilée des Asteraceae, en utilisant des techniques
chromatographiques modernes (VLC, CC, TLC, HPLC) et methodes analytiques, y compris
physiques et chimiques, ou la physique est la spectroscopie UV, la spectroscopie RMN du
proton, la spectroscopie RMN du carbone, la spectroscopie RMN bidimensionnelle de COSY,
HMQC, HMBC dans certains cas et dans d'autres HPLC-UV-DAD-MS et Enfin, la
spectrométrie de masse, et la chimique est représentée par la réhydratation acide. Neuf
composes ont été isolés de la plante O. mixta, dont cing nouveaux guaianolides du regne
vegétal ont été séparés pour la premiere fois. L'effet anti-prolifératif des composés isolés
contre les cellules cancéreuses Hella et Jurkat a été évalué par le test MTT Détection de
I'apoptose des cellules Hella et Jurkat.

Cing composés ont été isolés de la plante O. praecox Afin de détecter I'étendue de l'efficacité
biologique de la plante, des analyses de cultures bactériennes ont été menées sur les trois
extraits (éthanol, acétate d'éthyle et butanol), qui ont montré une activité antibactérienne
importante contre les souches bactériennes de référence, ce qui ouvre la voie a d'autres études
d'especes bactériennes, que ce soit sur I'extrait ou sur les composés séparés.

Nous avons également poursuivi I'étude biologique sur les extraits des deux phases (acétate
d'éthyle, butanol) de la plante en étudiant l'activité antioxydante de ces extraits selon la
méthode de capture radicalaire DPPH.

Ou l'extrait d'acétate d'éthyle a montré une activité unique, et la teneur totale en phénols et la
teneur totale en flavonoides ont été déterminées pour les extraits précédents.

Mots clés :  Ammoides atlantica ,Apiaceae,Ormenis mixta ,Ormenis praecox, Asteraceae,
RPUHPLC-ESI-QTOF-MS,activité antioxydante.



Abstract

In the first part of our research, our aim was to identify the phenolic content of the
hydroalcoholic extract of the plant Ammoides atlantica, which belongs to the family
Apiaceae, by using the RP-UHPLC-ESI-QTOF-MS technique.

In the negative ionization mode and the chemical content was determined according to the
LC/MS/MS spectra, 66 chemical compounds were detected and 45 compounds were
identified: 26 hydroxycinnamic acid derivative, 4 hydroxybenzoic acid, 11flavones,
3flavonols, and 1linane.

Moreover, the hydroalcoholic extract of the plant Ammoides atlantica showed high
antioxidant activity towards DMSO and CUPRAC compared to the six methods studied
(DPPH), ABTS, 02, alkalinity of DMSO, ferrous ion chelation, reducing power and
CUPRAC. The total content of phenols and the total content of flavonoids of the extract were
determined. Which between the richness and richness of the extract with this type of
compounds.

In the second part, we were able to separate and determine the chemical structures of the
secondary metabolites of the aerial part of two plants of the genus Ormenis (O. mixta) and
O.praecox belonging to the stellate family Asteraceae, using modern chromatographic
techniques (VLC, CC, TLC, HPLC) and analytical methods, including physical and
Chemical, where the physical is UV spectroscopy, proton NMR spectroscopy, carbon NMR
spectroscopy, two-dimensional NMR spectroscopy from COSY, HMQC, HMBC in some
cases and in others HPLC-UV-DAD-MS and Finally, mass spectrometry, and the chemical
one is represented by acidic rehydration.Nine compounds were isolated from the plant O.
mixta, of which five new guaianolides in the plant kingdom were separated for the first
time.The anti-proliferative effect of the isolated compounds against Hella and Jurkat cancer
cells was evaluated through the MTT test. Detection of Hella and Jurkat cell apoptosis.

Seven compounds were isolated from the plant O. praecox. In order to detect the extent of the
biological effectiveness of the plant, some analyzes of bacterial cultures were conducted on
the three extracts (ethanol, ethyl acetate and butanol), which showed significant antibacterial
activity against the reference bacterial strains. This opens the way for other studies of species
bacterial, whether on the extract or on the separated compounds.

We also continued the biological study on the extracts of the two phases (ethyl acetate,
butanol) of the plant by studying the antioxidant activity of these extracts based on the method
of DPPH radical capture. Where the ethyl acetate extract showed a unique activity, and the
total content of phenols and the total content of flavonoids were determined for the previous
extracts.

Keywords :Ammoides atlantica Apiaceae,Ormenis mixta, Ormenis praecox, Asteraceae,
RP-UHPLC-ESI-QTOF-MS, antioxidant activity.
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