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Thymelaea antiatlantica Maire
Thymelaea aucheri

Thymelaea broteriana Cout.

Thymelaea calycina (Lapeyr.) Meisn.

Thymelaea cilicica

Thymelaea coridifolia (Lam.).
Thymelaea dioica (Gouan) All.
Thymelaea granatensis Pau ex
Lacaita

Thymelaea gussonei
Thymelaea hirsuta (L.).
Thymelaea lanuginosa (Lam.)
Ceballos & C.Vicioso
Thymelaea lythroides
Thymelaea mesopotamica
Thymelaea microphylla Coss et Dur

Thymelaea myrtifolia

;Thymelaea ¢wiall - 4

q71] pledl (Ao 5331 (Asa Jady

Thymelaea nitida (\Vahl).

Thymelaea passerina (L.) Coss. &
Germ.

Thymelaea procumbens A.Fern. &
R.Fern.

Thymelaea pubescens (L.) Meisn.

Thymelaea putorioides

Thymelaea ruizii Loscos ex Casav.

Thymelaea salsa

Thymelaea sanamunda All.

Thymelaea sempervirens

Thymelaea subrepens

Thymelaea tartonraira (L.) All.

Thymelaea tinctoria (Pourr.)

Thymelaea velutina Meiss.

Thymelaea virescens

Thymelaea villosa (L.) 1.

(b )50 8 a5 i 3l B Thymelaea cuiad) aa) s dsailly L

T . velutina, T . virgata, T . nitida, T . virescens, T. microphylla, T. Meisn, T. hirsuta, T.

passerine.[72]

Gl il 5 iy jle SISl g3 N e Thymelaea o )5 o) sia) <lal jall & jelal a8
01 Jsaall 3 3he o LS (5 AT Gils e ) dslaayl dsll)

: Thymelaea (s (10 A paiall LS jall (any a0 =01 - J9s
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4 guaiall LS jal)

g5

flavones, terpenes et autres [73,74]

thymélol ((C H O) ) [75]

stigmasterol, B-sitosterol, alcool aliphatique
C1,H5,0, lactone C1gH150 [76]

daphnoretine, B -sitosterol-p - D-glucoside [77]
alcanes en C27 a 31, alcanols en C22, 24, 26

et 28, -sitostérol et campestérol [78]
daphnorine, daphnorétine, daphnine,
daphnétine, daphnétine-glucoside,
ombelliférone, scopolétine et esculétine
(coumarines) [79]

2-vicénine (C-flavone) [80]

tiliroside (3-p - coumaroylglucosylkaempférol)
(flavanol) [81]

lupéol, B-sitostérol, phytol, B-amyrine,

bétuline, erythrodiol, cholestérol et lanostérol [82]
5,12-dihydroxy-6,7-époxy-résiniféronol [83]
proteines [84]

gnidicine, gniditrine, genkwadaphnine, 12-O -
heptadécenoyl-5-hydroxy-6,7-époxy-
résiniféronol-9,13,14-orthobenzoate et 12-O -
butényl-5-hydroxy-6,7-époxy-résiniféronol-
9,13,14-orthobenzoate (diterpénes daphnane)[85]
daphnorétine (éther de dicoumaryl). [86]
Tanins. [87]

é“)‘gﬁy‘

éb)‘y\

sl

Thymelaea hirsuta (L.)

pentacosane, triacontanol, sitostérol, stigmastérol, -

amyrine, ombelliférone et scopolétin. [88]

@\}@J\ ;j;.“

Thymelaea passerina
(L.) Coss. & Germ.

orientine, isoorientine, vitexine, 2-vicénine,
kaempférol, daphnorétine, genkwanine, 5-o-
D-genkwanine, primevérosyl (flavone-
coumarine). [89]

Lipides, sucres et amidon. [90]

&\}@J\ s all
e 5 G5
sl

Thymelaea
tartonraira (L.) All.
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:[71] Thymellaea microphylla Coss. et Dur. 4iill alil) Ciyiail) - 5

Phylum Spermatophyta A
Sub- Phylum Angiospermes Al n
Sub-Classe Dicotyledonae aall
Sub- classe Rosidae Caall s
Ordre Malvales gl
Family Thymelaeaceae Al
Sub-family Thymelaeoideae Alilal) Cuns
Tribe Gnidieae (Alrsadll) 4lyall
Genus Thymelaeae il
Especie 'E).Lr:crophylla Coss. et & sl

: Thymellaea microphylla Coss. et Dur.4iull 4 ¢ 68 ) gall Lal 511 = 6

¢ yiall gty ¥ L gl 3 jura Gl pad ga g oliiall e
e Al Geudl ASLEL AWK lplael de it

ghall 5o dpaels A pa il ) sa ) sl A
oAl

2 Y Ll sh Aulad 3 ja 485 a G 5Y)

Fedl Jsha (e g 5558 sian slaan b a5l ¢ siale 7
.[72]3.3.3;.4 C'.}\J}'ﬁ tA;.ﬁ Y}
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8alias Lalsd LegSMUL Thymelaea osisdls dliasill Alilall dieal Culag¥ly cilud all & jelil
Thymellaea ¢ sill da sl gnl) lladl) 4l jn e Linad s AT Gal iy il hadll 5 Ly il
.microphylla Coss. et Dur
: Thymelaeaceae Aditall 44,85 claladin) ey - 1

s dghall cilaladiad) 1 -1

ol Y1 e sl 23l 5 A o) juaadl Alilall oda padiiud CHEED (e yaell el il
by DOlgnay S padiud JUall Jass e s oS sall (g Adlina gl il e Ll giaY 7l
) el Al iy i) LSl T Lalasid elld g dalall (il Y15, s 20
Lladl) () oS5 Jia Aamidie s AL LS g el aadiud cliudaill oda g cAlilall o3a Culily Ly i

91642 ] -2-Jsaadl S8l dguilad) b il A 5 Juail

s Akl e claladiayi 2 -1

Of G Lgd B siall Clalil 8 Lalia) dpanl 5 OV Lanin) Lgal s allall elasl 8 2ad) o2a s
cad i elad Ll 3l ) 61 e el e A3l ol oLl o) ge Y aading Allall g ) gif any
] -3-dsaall i ol il S gl el ylails Dbl g1 Gans o WS eJalls G191 Leia

[92¢91¢ 29
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:Thymelaeaceae lilal) Ll phal) Cilaladiuy) ey cpan -02- Joia

e lesig) i e L FRY Aquilaria agallocha
? Roxb
L Lol dlias el : Arthrosolen
\).u . )}3.31‘
o 3l g )1l 5 chrsyanthus
& oW Y s S A. gymnostachys C.A.
Mey
L PR gl A. polycephalus C.A.
Mey.
i Craterosiphon
Lo U sl P
scandens Enlg

Ly il & s Jaaliall gl jelall lf iy 31,Y | C. quarrei Staner
R A gl salll Daphne gnidium L

L i Lo L Dl.cranolepls lacinata

Gilg.

Ly A 2SI ol k) slalll D. persei Cummins.
e Ol o D. persei Cummins
ble Y dgsiall D. persei Cummins

gl dale e aldios ol D. persei Cummins
bl Al ae b jedas (aliiine s D. persei Cummins
. Gl el alias (alidi : Gnidia buchananii

Ly )8l _— D5l )

Oladl) alle 400 5l Gilg
Alaa adic gl Alaa Ol
S5 paliiias Ll () a3 sl G. capitata Linn. F
OBl Al alias

Ssilaar) Jagal) And pm s BYMN G. chrysantha Gilg

Ly 4l Db ¢ (agaa Ja3¥is,all | G. chrysantha Gilg

| s 2o daold
e gl dul s g JXM P I G. glabra H.H.W.
(s28aS aalll (3 je xa gheJgruaS Pearson

Ly )8l gl rend il BYMN G. glauca Steud

Ly 4l Joll daeS ¢ ginae PPN G. goetzeana Gilg
Loyl spall 3 a4 gl G. involucrata Steud.

ExXA
Ade e b salll W. viridiflora Meissn.




:Thymelaeaceae 4blall il dda jall leladiunl) ey (o -03- J g

all
AL RIFCHRN] 2] Ll
o allesig) Sl saiacdy jhe lagh i | laey) Aquilaria
) @l dclia sl agallocha Roxb.
Ly g Jduall delia BENI A. malaccensis
e 5 ety Lamk.
2 sy i Lyl de i R Dais glaucescens
Decne.
ed,g..al\ c@)é\ P |
& . and) yal o
Y Jsaeigd) . ) Daphne spp.
i || phne oo
sl ey Jalill Jay WS D. mezereum L.
Daphnopsis
Jalall Gl delia Ll brasiliensis Mart.
s
et Zucc.
e JSSU 14Ul ch.ranolepl_s
persei Cummins.
PRI dclial 3 gigl) aaading Ll ) I ]
J .
2 el 258 Oole e il e o & Dirca pallustris L.
edladll bl . s :
sl Gl delia sl Edgeworthia spp.
Jade dac Ly 8l Shesidiietio BENI Gnidia spp
o Jualls 54l dclia '
cdland) dual 3 m
L 3 Ly LT | el | Gnidiaspp
(u\)#\ @ (‘J;.u.n:a
: UL < G. kraussiana
PR DYRIA( sV dclia Olat Y Mei
eissn
Lo ) 4 ke (lat] ow=c¥) | Gonystylus spp.
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:Thymelaea isl! 4 o gaal) 43lladl) 22
e W juan (84l Gl jeY) (e 1S 2

‘Thymelaea gsiall 4 5l sll bl iy — 04 - Jgia

&J’d\ e\éﬁu‘g\ &9-"3‘
[93] 5 Sl das Thymelaea hirsuta

(L)
[94] S hill sl Thymelaea
lythroides

Ul gpall lgaly

[95] sl L Thymelaea
B lythroides

td ol o) Adladl) dpan -3
A saled 8yl acl il 5 Uy Sl 5 8L gidlads gand gh lalle Sl yagf 8 sy
Gl sl e AU a8 g6l andallnd SLalled a0 iy wdlcnl sl ol (o zalad WSUJL aallen atd
caldi wehds L) Ll A@ilWlm xd allag, 8pdl ) alby G 3 glladl ey el
b Al gl ekl 8 ol pall) i il S s Galitie s Allium sativum L. o580
4 4 l8a )} LS staphylococcus aureus 43 siiall aiil sall s ¢E.coli ail s daniii 3 Legiallad 5 44 5
L allag ol 33 2aad 5 gachlal wian ) et adlld el «a) ) 4 5 pallculal caadlenly Hhadll ¢ L 4l
Dhalla)d Ala aaghadil ;) alled 83 ded w glidle 5 30 ad sedandall 5 8352 g0 58 Lo o aaiaidana
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& aaili Al gl gliall & paldlel BBl uas gl 5 A olall LIV e el Hall Cads A Al
OBl A ) A aaealled i len Ll aiday ale)S Gd g gpalllal caalllgh wlea
pl Sz 5w ga s anelld 1"y y WV G gy allcn wsall” o AL S e A5 5 sallclal i)
A Aga (e oy yall 5 A88AN LAl s dea e B saad) Colaliad) (s Baaad) AT (i yas

G Laal ged ) sallele s aall ) g dai g g gaadlclal waallal GiS) e 488a5 35 A Sl #lall a2

5 Lt ) 3V A aesigall el 5 Y10 w2 sallcl B g Saallcill Yl e aslll gl y LY e
Cu b gleglaad atgd ggalltlal iadl aagialh aglieyy Jaiay wgd Jleld s 2 adle
Ledlaningl ¢ s s B gaadl Chlaliaall jaivedl) Leca yas

+5_idal) 4y LSl ENSLL) (ailad - 4

:Gram-negatives ¥l 1 - 4
:Escherichiacoli 1=1-4
+1885 ale Escheriche allal) Jd (a3 3 J ¥ il 3o

AS paiedygeac Ly iy m
L0337 Alasyl pada jndic i w
Ol s Qi aimgll sl B s
Lo g K6 0,6 5 Yo i Sue3-2 bl ) m
H st ) e B S5 Jal) s
HySEsY =
:Klebsela pneumonia 2-1-4
AS i 42 @
Adhiadl dga p LALOIA @
DsSslall ead ol ) min e

Osaall il sl i caagll gVl G aal 5T e
Ay elal ladang o
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: Gram-positives < ¥l 2 - 4
: Staphylococcus 1-2-4
Adasaal)l e IR GA ate j2 @
Sy S ] lajld e
:S.aureus 2-2-4
o) sl 5 Ayl 8 aa) 535 LS ¢ ol gaadl g Gl elae) s lalll g alall e aal 5 @
LokEa) Al e
_6042-10&};)\}:\;‘)335}033 °
e Sae [ ks
Ll Clel) 5 (5 500 (a0
_d@\j'&)\\)}ﬂh}& .
sl Gl Ly il jglnall a3 Jla s o
.Coagulasse _iadll ay 3l 85
:S.blanc 3-2-4
Lolial ddi e o
Ad e e e
& e ) die sliay Aapal b)) 8) Aa® ale 1,2 ansy 3 e slian Gl jealie 585
&_ILA L.u}
,Q\ﬁg\jomy\zﬂjagb&&jw\w\ngﬁs\gu@d °

.Cocci C'.)\))SAM Qb L;\ LsA.LI:‘l °
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:Pseudomonas aerogenosa 4 - 2 - 4

2 gigel sell elall o il Sa S & 5050 1882 diw Gessard alldl < la (e L e o
Y (e paall Lghabany Cipad gl Glaidl dapds 5 gem (s smal) sl
Do La i (o 5 A oIS gl bl ) ALY (95 oad)-z 5 adl) Al

Al Llaaf @lliai g 38 jatia @

il A e

sV ZEY e
[96] sl &S e

- Aspergillus niger «iké -5

lalai¥) IS 8 dga s 4pa oS s I e (55 5S0 W e ¢ Lin Al iy plad o o
[97]
5 auSH palilaal) ddladl) 6

dausy) Slabaa AL 1-6

W ey 5Y) (ars (e 528N Cilalican (S 5 ¢ W) jual (e analdl LA dlaad eliy alai 2
Bl ) sdall ) ) sl (iay Lae 4y sl doe Y1 ) g SOV (e il oS Ll 300 Cilabizas

500l 38 5 AT 5 ) sea ) el gat s Latia glia g Lo o3 amy 5 yadl 5 gdall o 35 50uSY) Clabicaa g
sasY) e

H,0, OHO") el sl e a Jall laall 8 (5 5in35 53 5l (s a0 3oke 5ol 53al)
(e B3 gasall (g IS Balatind Jglad Leleay 138 5 ¢( CIO" <ONOO™ «NO' (RO™ <ROO™ <HOO" N’
Ly A B0 Salall uSs 3y 5k e anall WAL Gl o el g 5 AY) auall LS e
st JS Aba) ) sam Lee Agslall 43 W Ay ) shudl) o saal) g Leleldl JAA (g elldy LA

| alally Y S0 Al s g (5550 pradtally Teay 5 jually

s DSy Cilaliaa dzarf -2-6
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O Ua g ST (6 Jalall Ladlin g 08 elie (3 58) e Lgism (b soall ) shall ol ) LS
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2-Undecanone 25.649 23.94
(Z,E)-a-Farnesene Hydrocarbon sesquiterpene 33.018 1.54
1-(2-Bromovinyl)-adamantane 36.556 2.15
Artemesia triene Hydrocarbon monoterpene 37.494 1.66
Total 100

&t == » WS Thymeleae microphylla Coss. et Dur.diall w3l die o cpd
PR SR EN: e Vg A |

P Salice (62.94 %) Lalal) Gl il
(67.84 %) L&Y oY clin Al o
[(4.92 %) 45 S5l el iy ) o
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A3l pabead) 3N £ i) (g gina
Thymelaea microphylla Coss. et Dur.

B Hydrocarbon Monoterpenes B Oxygenated Monoterpenes Sesquiterpenes M Others

62,94%
30,55%
0,
4,92% 1,54%
1
Hydrocarbon Oxygenated Sesquiterpenes Others
monoterpene monoterpene

Al sl 23 1530 (5 giaa - 34. IS

Thymelaea microphylla Coss. et Dur.
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+ 4 galal) L) Ciga H1 A 2 22

O

5,5Dimethylbicyclo[2.1.1]hexane-1-carboxylic acid OH

Limonene

/ Br

1-(2-Bromovinyl)-adamantane

isobutyranilide ©\ I
0

Iz
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D-menthone

pulegone

(6E)-2,5-Dimethyl-1,6-octadiene

Perillal
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2-Undecanone )J\/\/\/\/\

(Z,E)-a-Farnesene

Artemesia triene \

Alsn Alae 3450 Jladl g 5 gl pall (8 W 5 Ba ol il 038 o ) jpds o

: LC12 S all 4l 30 3
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s din) ol 123

S el b aSEl (e Uy Lee B )51 Ll Syl 138 ael (254-365nm) WOOD zlaas Cand
kS LC12

'H- NMR Qs gl (umdaliiall g 9531 (i) Adlbhaa 2 - 3

b Al cuigy Al (01 cashall) 'H -NMR sl sdalinall (59 53l) iyl Casa
Dasag-4 - Jsaall

Ha 05550l lews (S § = 6.29 ppm e 1H JalSss (I = 9.5HzZ) duilss 5 L3
Ha 055l st 08 § = 7.92 ppm ie 1H JalSss (J = 9.5Hz) il s L
b S S el (U jaee U5 L) Lea Hy H3

e Aalxia Hy st L (S §= 6.80 ppm e 1H JalSiy  (J = 8.1Hz) il 5 L)

.8 =6.82 ppm xic &b 5 Hg (585l dald TH JalSi dalal 3 L)

55l Lansi (Say § = 7.49 ppm e 1H JelSia (I = 8.1Hz) 4 5 )Ll 25 5 1aa2 LS
Hs

53 e Jaiie agay X LC12 Suall 'H-NMR  cishs 3 s a0 5,5l of sy pae
T el o S
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.(CD30D, 400MHz ) *H -NMR (sxsalaliaall (5 5 5ill (5 )1l Cagla il - 10 - J g

el by | = A
d(ppm) 3 (H2)
Hs 6.29 1H d 95
H, 7.92 H | d 95
He 6.80 H | d 8.1
Hs 7.49 1H d 8.1
Hs 6.82 1H S _

:3C- NMR @528l uaghaliaall (s 9530 ¢yl Aiihaa 3 -3

.(CDCls3, 400MHz) *C- NMR 528U punhaliaall (55 il o )l Canda i85 -1 1= J g

8(ppm) Aibessll An Y 05 Sl 3 3
o= 160.9ppm C,
o= 113.7ppm C;
o= 148.7ppm C,
o= 128.8ppm C;
0= 111.9ppm Ce
o= 158.1ppm C,

6 =109.0ppm Cq
o= 115.3 ppm o
0= 151.1 ppm Ce
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Al gy @A) (02 <adall) BC- NMR s S8 oenhalinall (5558 o )l Canda 3
@ e a5 0o F)la s JSaedl 3 hnaall g QlSIL 8 (550 S D1 )39 25 o -4 - Jga)
C S 5 de sana 58 o (S 7 sl

A (g0 SIS aan (S [102] i e s Syl Faleiall ALl clull ) G
;IS e Jeaatall Cakall b

Al 0 SN Ak 515 jaaall s § = 160.9 ppmaie Cyp s SN 5,3
d= 113.7ppm xe C; oS30 -
o= 148.7 ppm 2= C; 0 SN3,0 -
8= 128.8 ppm xi= Cs 0 SI3,0 -
0= 1119 ppm xe Cg 0S50 -

JauS 5508 e gans 3 ga s Aal HY) 028 daf X555 § =158.1 ppm e C; s S50 -
53 o2 e
0=109.0 ppm e Cg onSIs,0 -
5= 115.3 ppm e Cpr 05 SW3,0 -
o= 151.1 ppm 2eCg s S50 -
anb Copaa g ana il oS S je ga LC12 S el o () Ui s e slaall 238 de gana diag

s Sull JSEN 8 A 4B g (7-Hydroxychromen-2-one ) Ombelliferone

Ombelliferone

159 (e Thymelaea osis ¢ 4lad a3 Ombelliférone LC12 S all of ()5 LY 2 g
Thymelaea microphilla & s (e Juad 3 30 J5Y (K15 {74] T. passerine ,T. hirsuta :4:)

.c0ss. et Dur
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C12 «S sl 'H-NMR -1- «ish
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C12 <S4l 3C- NMR -2- sk

65



sLF2 S all 4l 3 - 4

1 AUS Aliae 55 30 (e 35y O S pall (559 sl clalinall (55 530l i N e Al o

6. ppm 57 ppm Oz A sl adlalu dala Cligis 26 e

5 4.2 ppm e jedai oY) Legia JSI A Al o jLa) JSG o GuingnSl Gigig 0 @
. 3.9ppm

. 3.83ppm 53.84 ppm e S i Jie sana @

.2 ppm 53 ppm onle Cligis 16 @

tLF2 S el i S 5 ligig p aa ) 8 G =12- a8 J g

o5 8N ) 'H [ /ppm) “C [ /ppm)
1 - 181
2 2.48m 46.56
3 2.55m 40.98
. 3.91(dd, J =9 .1.1Hz, J =7.2Hz) .

4.17(dd, J =9 .1.1Hz, J =7.2Hz)
5 2.61m 38.32
; 2.97(dd, J =14.0Hz, J =5.3Hz) 57

2.85(dd, J =14.0Hz, J =6.9Hz)
r - 129.53
2’ 6.42 (d,J =1.8Hz) 110.89
3’ - 146.58
4’ - 144.37
5’ 6.84 (d, J = 8.3Hz) 114.04
6’ 6.52(dd, J =8.4Hz, J =1.8Hz) 121.32
1 - 129.76
27 6.83 (s large) 111.43
37 - 146.57
4 - 14452
57 6.82(d , J =7.9Hz) 114.37
6" 6.62(dd, J =8.0Hz, J =1.8Hz) 122.07
C’ 3.83(5) 55.77
c” 3.84(s) 55.84
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(wad)

569

589 0ga

cg's

559 098 59'8 gLs L9

0s'9

Sk'8

| Integral
e
] = ur
20552 g
. : -
)
=L
e e — s
20656 T 3
=)
1 a = e
1.0280 I
| - =L
1.0000 7

or's

S5E°9

6.95 ppm 5 6. 35 ppm Jaall & LF2 «Suall 'H-NMR
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6.8507
6.8300
B.8102

§

B.6.
6.6152
6.6105

6.5434
6.5387
6.5233
B.5186

6.4295
§.4248

-1- b

ra



(wdd)

SCF

S0 OL'w 1 acv

00'F

cE'C

o5t

Integral
| - -
11.0321 —= o
l it
11723 £
(K]
T
161869 o
T

oL'e

ot

4.25 ppm 3 3. 65 ppm Jaall & LF2 S alt 'H-NMR
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3.9401
3.9316
39134
3.9087

3.8908
3.8862

ik
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{wdd)
SLZ

Integrel

0ae GOE

GE &
9-HE

20942

062

4 '

oaz

S92 0LE

0ez

43085

QETHY

G662

08z

SrE

3.05 ppm 5 2.45 ppm Jiaadl A LF2 «Suall'H-NMR
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2.9993
2.9861

2.89642
2.9510

29256
2.8083
2.8305
2.8732

ik
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W DEPT1355 058l odalinall (55l o)l b (0 DS an s A1 den e
8l 5 1 Dl e 72 ppms 38 ppm ,34 ppm e sp° (g CH, Gl sans
Ol enlalinall (55 930l il a3 ad) 3 LAY a3 s alina

46.56 ppms 40.98 ppm 2ic sp® Guagh CH e seane 35a 5 ) A8l
. 55.6 ppmaie ) yedai S e e seaa Aaldll oy LEY)

5110,89 ppm e jeki 4yl Al LLlAl CH e e g diudl ) danally W
S elale e X5 122,07 ppms 121,32 ppm 114,38 ppms 114,04 ppm 111,43ppm
OS5l udalinall (g5 gill Gl ddldas Cildars

@l 5 O S punhalinall (550l (il Cada 8l gedal clld s Aely ) Cilis S A o g
s 144,38 ppm 5 129,74 ppms 129,54ppm e el 4 5 DEPT135 b
. 146,60 ppms 146,58 ppm 5 144,52ppm

146,60ppms 146,58 ppm s 144,52 ppm s 144,38 ppm e Ui s KU 4 3] Aad
AT @)y Ll e Ju,

oAl L s [M+NaA]" ondl O m/z=381 e 3,Li) W jedai ES+ dyiiy ) Cayla
miz= s,L3Y) ¢ M=358 (& 4y jall AN o8 Sl s [M+H]" sl 0520 m/z=359 xie
Ll 488 gl [M+H-2H,0]" s [M+H-H,0]" M sill e (881 53 m/z= 323 3_L3Y) 5 341
.Conzzos dlasal)

Ay 3B yaaSS asa g e m/fz= 137 s LY W s LS

S Caldal) oda & Clidarall S HMBC 4l s HMQC dlidas (e JSI Lt )2 JNA (g
4aslee HMBC b W G Gl ¢y 50 581 5 0 35 5l Adladas (e JST 4B Ll il

i Aal)) (s diim S Al a5y Gl N 181ppm die 3)LE) ey b Jiad Al
A SO LSl

G B CH ae 4kl e 033 (CH, 72ppm)  sinnSY Galiall dpaaed dagala o
(AU S pall a5 2S5 (38) 53 AilasSl) 4dal 5 SIS

70



(wdd)
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0}=13

Wi
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Okl
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!
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(22 1D

14,5681

I AAA BEARE
I B

< 144.3788

7~ 120.7646
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SNaY '0020°27 88 'HEL SHL SULEIDAD Bl (L0020
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ipE)

)
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.

L

=—114.3764

-~ 114.0408

=111.4348
110.8906 =

D o
i

150 ppm 30 ppm Jiaall 2 LF2 S il BC- NMR i

— — 7123502
Q :
a
. 558350
ca L 557735
B — 46,5648
— & — 40,9768
O 383248
—— 8 — 345750

ik
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(wudd)

ol DE?I- 'D?L
L =

nzlL

o8

or

0=
1

1€

2

i

L
CI"-
L.I'I

1220715
21,3212
= |- 1143755

% 1440400
2. J 14296

«C

9

150 ppm 5 10 ppm Jaadl A LF2

72

l} 10.8877

f“]
[

55 81
557725

. 4p 568
N 40975

Sl DEPT135 <ish



A5 (C3) 3 U Sl 5 (C2) 2 S vie dadi jo S S all G el Jalss ol
O Bl Lalis apany Gl (S 5 S all Ay 48y o ¢ L ST llal) Lalds i JBA (e (S
;s Dl Cua () SO sy Al CH, (e 2130 HMBC 4idbilas

CH, 38155 i 38ppm aie C5 5 5580 ddlsy paldll H-4 o Bllad ddads o

CH, G855 30 38ppm ie C5 5 4ty jil Alally (alall H-27 o llai A o

121.32 ppm 2ie C6” 5 i il ddlally (alall H-27 o laidlais o

144.37 ppm ie C4” 5 iy il dilally Galall H-27 op laidlis o

144.37 ppm xie C4” 5 Ay yul) A8lally (alall H-67 o Gllai dlais o

146.57 ppm 2ie C37 5 S sl de sanay Taldll Glia 5 Huell o Bllai das @

ic sand Jalall 146,58 ppm e C37 5 il Aalally aldl) H-5” o (e 2l o
C =S il

.129.53 ppm e =lol C17 5 Ay jull Adlally Galal H-57 o Gllei ddais o
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1O (i Lae, A3l 318 S 2 a5 e AN Capda & m/z= 137 5Ly W
137 = 75(CgH3) + 14(CH,) + 31(OCHs) + R => R =17 (OH).
- 1aad ) SO0 dilay Lalall Jiigs S e gena (g 2l

de 8 dilay Lalall Jig Sl de sene 5 CH, — galdll H-6 o (llai Al o
. 181ppm

CH, 385 0 34.57 ppm e C6 5 dus yill Zalally (alal) H-27" (p (llai Al

.122.07 ppmais C6”" 5 Ay yiall 48lally (alall H-277 o Bllai ddais o

144.52 ppmaie C4™" 5 Ay il Akl Galall H-277 o (3llas A o

144.52 ppmais C47 5 Ay yil) Aalally (alall H-677 o Gllai ddaii o

14657 ppm ie C3”" 5 o~ siaall de sanas Laldll cilisa 5 yuell (o Blaiddais o

ie genal Jalall 146,57 ppm ie C377 5 i jull A8l (alll H-57 o Sl dhis o

144,52 ppm e =L C177 5 A il A8l Galall H-577 o 3l 3dass @
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1o S el Aandl Gpa B 4le

Sle Ol m/z= 323 s,LEY1 s miz= 341 55LEY) e S Gl Jaadl ALK 4l A e

o sene o gsing Sl o o i adey [M+H-2H,0]" s [M+H-H,0]" s
(S 58

ro? S el Al xpall (ld ale

2 (4”-hydroxy-3"-methoxybenzyl)-3(4’-hydroxy-3’-methoxybenzyl)
butrolacton.[ 103] (matairesinol)

X/

[25] Stellera chamaejasme (s« 4alsagill Alilall 8 aliad o5 S yall 138 () JSAILG jpaall o

Al ad e il 3 i Thymelaea osinl (e alad i 30 J5Y (S5
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: S all HMQC s HMBCH) cilillas .13 - Jsaa

Qsig H 3 Gsa sl o5k g3 Gisa sl
Jppm) 4 b HMBC
G /ppm)
HMQC
ppm)
H-2 2.48m 46.56 ]
H-3 2.55m 40.98 ]
H-5 2.61m 38.32 ]
2.97(dd, J =14.0Hz, J=5.3
H-6 Hz)2.85(dd, J =14.0Hz, J = 34.57 40.98 (C3) ; 181 (CO)
6.9 Hz)
3.84(s) 55.84
H’ 146.57 (C3”")
; 3.83(s 55.77
H ©) 146.58 (C3)
3.91(dd, J =10.1Hz, J
=8.0H2) 71.35 181 (CO)
H-4 4.17(dd, J =10.1Hz, J =8.1
Hz)
b2’ 6.42 (d, J = 1.8 Hz) 11089 | 192:35(C5);121.32(C6’);
71.35 (C4)
e 6.52(dd, J =8.0Hz, J=1.8Hz) | 121.32 110.89 (C2°) ; 71.35 (C4)
H-6"" 6.62(dd, J =8.0Hz, J =1.8Hz) 122.07 111.43 (C2”’) ; 144.52 (C4”)
H-2"" 6.83 (s large) 111.43 34.57 (C6) ; 122.07 (C67) ;
144.52 (C4°")
H-5" 6.82(d , J =7.9Hz) 114.04 ] 129.76 (C1*’) ; 146.57 (C3™)
H-5° 6.84 (d, J=8.3Hz) 114.37 129.53 (C1’) ; 146.58 (C3’)
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H-E",H-&"

=2 IH=2" 3H". 3H
H-5".H-% _
“ _# .-_._ YH-3 1 mInm.LI-u.w.m
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ra

duk
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A
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g
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)
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LF2 «$,U HMQC
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[uast] £y

HE' -5

B ¥
r;'} = H& H-&
o f H-2
L 24

-t -t = 2H-6
¢s i : $ = 4H-53.2
1
1
18 W, ™ 1 ipp

LF2 Sl HMBC 2l Ll 'H-NMR ! b
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_.!E__.uin:i&...
st

[M+H]?

1: TOF MS ES* |

¥ 1282 1 800k

[M+H-H,0] m1 1208

0. 1304

w0 [M+Na]t

LF2 @Spall dlicl) (il
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s ol gl Aglladl) ilii 5

Thymellaea microphylla Coss. 4l duala) g3l 4 g Soa a Alladl) il -1-5

:et Dur

sai Ao 1 a VN G ) oy A 5K i Adledll o o) gl LY gl < ekl
ol ady g ) a0 S 55k By ol Jadill ka5 5 pukilal) Aabisall S0 i) 8 Syl
vie o yili paniy Wiy | S, aureus s E.coli byl ae dalx 2000y /ml 3:S il die 4 as

. P. aerogenosa sE.coli ¢+ JS (& 25p/ml xSl

Thymellaea microphylla dill wlul) Cu 5y 5 Soa aum Adladl) 2355 G- 14 - J 9

- Coss. et Dur.
sl e 25ug/ml 100pg/ml 500pg/ml 2000pg/ml

Bacteria : 27,33+0,57

- 18.66+01.5 25+1,73
E.coli

27+1

Klebsela pneumoniae 9.0+£0.0 10.00+0.0 23.66+2.51
Staphylococcus aureus 15.33+£1.15 20£0.0 25.66+0.57 27.33+3.78
Pseudomonas

- 16.00+0.0 10.66+01.15 11.33+01.15
aerogenosa

Thymellaea microphylla Coss. 45ll alal) Galiduall 43 g Saa 1 Adladl) ilds 2-1-5

:et Dur.

Aspergillus niger ské Wlas) 41 jeae LS day )i e (g al JLIYL Ay Soe aia dlladl) sl

al_uall 4l s Staphylococcus aureus <Staphylococcus blanc o sl 4 ga LSy (e 3 jle 408l

80
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4dll (MeOH :CH,Cl, 1:1) o)l aldiuall o (15) Jsaall 8 daalall miliill & ekl
Loyl dslaie phad Gl 5 3 yoidall 4y yagall CEISH s i Thymellaea microphylla Coss. et Dur,
il 5 8 g s 3 5

. 8000pg/ml 4l xic W3 g Staphylococcus blanc L_siSs (sal il dalaie Hlil dad e cilas

‘)...\S‘)ﬂ\ & LS"; B‘)..giua 1 C'_AM ‘;ﬁ\ Ja:x.ﬁﬂ\ dakhiag )Lg Aspergi“us niger )L.d\ u\_": I % e.c‘)ﬂ_i
Alad aa 5 Y A3 LaS 3 yoiaall 4 5l VS JS ae 45l 4000pg/ml Sie Galiiuall adi
Aaddiall 380 5l vie Aspergillus niger il 5 die Staphylococcus aureus (e IS 2

Thymellaea microphylla 4ll alall (alaiudl 4 5 )Sie duim lledl) &35 (pn - 15 - Jo
:.Coss. et Dur.

a4 Kl e Su)
il 250pg/ml 500pg/ml 1000pg/ml 2000pg/ml 4000pg/ml 8000pg/ml
2 0dl) 9
Bacteria :
E coli ATCC - 6.75+ 0.57 7.25+0.86 11+01.47 17.75+£02.1 2300
25922

Staphylococcus
blanc ATCC | 7+01.47 17.5£1.15 | 18.50+01.5 18.75+02.1 27.5+01.47 30.5+1.15
27853

Staphylococcus
- - 10.25+00 16.5+0.81 18 £1.75 26.25+1.15
aureus

Fungus
- - - - 10+01.47 16.75+00

Aspergillus niger
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Thymellaea microphylla Coss. 4iill aldl) Galiiuall 3w dlaal) J2dll milli _6

cet Dur.

e ol A BasO Al Jadll G JKEY) A Al cilyiaiad) s clajaall JMA (e
Je 10/ ge 1 eaasiy dlly s Thymellaea microphylla Coss. et Dur.cbil sl alaiil)
LD D Hlie laa e asly bl JEY) 8 dai sal) clagsill ol ja) &3 paliiud) 8

73,00% J) AV A (e il aa &l Can 1/10 SS A Aals C Gpelid s 5 Jasisdll

0,9
0,8

0,7 \ ——1/108
0,6 \ \_._I—Igu—-n__.‘f —=—1/100
0,5 \\ 1/1000
04 \ —<=1/10000

Absorbance

0,3
0 e

0,1

0 0,5 1 1,5 2 3 5

Time (min)

bl Al paliiod) 3asU slaal) Jadll Al dadal) -35 . J&
Thymellaea microphylla Coss. et Dur.
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Absorbance

0,9
08
0,7
0,6
0,5
0,4
03
0,2
0,1

—o—1/104m

\ —i—1/100

~=1/1000

=>&=1/10000

1,5 2 3 5

Time (min)

Vit C 53us3U sliaal) Jadl) bl fadall -36- JS&

Absorbance

0,9

0,8

0,7

0,6

0,5

0,4

0,3

0,2

0,1

——Vit C

\

- extract

\‘\‘—-FAOO
L—III

1,5 2 3 5

Time (min)

Vit C 3 alil) (aliioall 5ausSU sliaall Juil) 45 jlia bl inall -37 - JS
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Thymellaea microphylla 4ill slall aliiuall 5auSO sliaall Jadll jlaie gy -35-JSA)
Ladl G ¢ paliiuall ddliaall 380 il dualaial) gn 43l & @by Coss. et Dur.
DPPH S jall Alaisall dpaliaiel) glais JMA e 380 51l 500 ) ae o) Jadll 8 2l 33l
of a3 -37- Il 3 Al 5 -36- JSA) 3 C el 308U sliadl) Jadl) pe 455l
hel Ja 10/ ie 1 S xie Thymellaea microphylla Coss. et Dur. &lall paliiuwll

. C Ol (g ST Agday i dais

80

70

60

50

40

30 B Scavenging activity of «
extract

DPPH reduction (%)

20

10 I
0 ]

1/10_ 1/100 1/1000  1/10000

Extrit Concentration

A (aliiviall 3usdU slaal) Jadl) J) ) A (5 ) 83l 7yl 38 - JS&
Thymellaea microphylla Coss. et Dur.
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20
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Thymellaea microphylla 4iall slall Galiiuall 3auS3 sliadll Jadll jlade (- 38 - S84
5aSIal AA) alitiall 328U alicaall Jadll J) A0 duid (s A8Dal) < <y Coss. et Dur,
A ae 4Rl 5 30S) 1 30l ) ae 520D aliaall Jadll ) 35a) (8 ) i) JaaDl G 41 daliaall
oaldivall of Jaadl -40- S b Al 5 - 39- JSAl 8 C Gaaliad 300830 sliadl) Jadll J) 354
eyt dai Jhel e 10/ fde 1 S ) 2ie Thymellaea microphylla Coss. et Dur. sl

10 % e C oebisd (e 81 73,00% JI s dawiy

palcadll 9\}*&2\7\;}]}:\.\5\ d@bMuY\‘;}JWMLyYQMnM\ CA\JAM ua g
.Thymellaea microphylla Coss. et Dur. il 32,83 saliaall 5l iy yhadll 5 1y yiSul
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AaalAl)

Thymellaea 4iall (s 5B () gl i e Caail) (oa Gandl 138 e At H1) A ()
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ABSTRACT

Essential oil components of the aerial parts of Thymelea microphyla Coss et Dur. have been
studied by gas chromatography-mass spectrometry to afford 11 components. The major
components were found to be: D-menthone (41.86 %), 2-Undecanone (23.74 %),
Pulegone(11.94%) and Perillal (9.34 %3ome other compounds were only present in minor
amounts. In total, volatile oil composition Bhymelea microphyla Coss et Dwas considered as

a rich source obxygenated monoterpenes

Key words: Thymelea microphyla Coss. et QUEssential oil, GC-MS.

INTRODUCTION

Essential oils are secondary metabolites that plants usually synthesize to combat infectious or
parasitic agents or generate in response to stress conditions. Essential oils are aromatic
components obtained from different plant parts. They are important natural products used for
their flavour and fragrances in food, pharmaceutical and perfumery industries. They are also
sources of aroma chemicals, particularly of enantiomers and useful chiral building blocks in
syntheses [3].

The investigation of essential oil of all species belonging to the Thymeleaceae family is very
poorespecially the genus Thymelea.

Thymelea is a Mediterranean genus belonging to a primarily tropical and subtropical family. This
genus is here presented as a particular case on which the hypothesis of an in situ evolution of the
Mediterranean flora from a Tertiary subtropical stock can be phylogenetically tested.
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Thymelea Mill. comprises 31 specigd. In Algeria it is represented by 7 species one of which
named Thymelea microphyla Coss et.iEndemic plant)1].

Thymelea species are reported to be medicinal plants in the literature as well as in folklore, and
their medicinal values are well documented. Their properties are attributed to a variety of active
phytochemical constituents. Many flavonoids and coumarins have been isolated from various
species [4].

The present work deals with the chemical composition of the hydrodistilled oils obtained from
the aerial parts of the Algeriarhymelea microphyl&€oss. et Dur previously not investigated.
Noneless, some studies have been reported on the spégieselea where Odehet al. (2007)
investigated the volatile components dhymelea hirsutand identified the major components as
hexanol, nonanal, decanal, benzaldehyde, 3,7- dimethyl-1,6-octadien-3-ol, nonanal, 9 — benzyl
alcohol, dodecanal, tetradecane , phenylethyl alddhohnother study has been carried out on the
antifungal activity ofThymeledythroidesextract [6].

MATERIALSAND METHODS

Plant material

The aerial parts offhymelea microphylaCoss. et Durwere collected in March 2008
(flowering stage) in Ouargla, Algeria. The plant was identifie@byhahma A. M. university

of Ouargla. A voucher specimen was deposited at the chemistry Department University of
Mentouri-Constantine under the code number ZA 107.

Extraction

Essential oils were obtained by hydrodistillation of 100g of dried fruits using a Clevenger-type
apparatus for 3 h. diethyl ether (10 ml) was used as the collector solvent as reported in literature.
After evaporation of the solvent, the oil was dried over anhydrous sodium sulphate and stored in
sealed vials protected from the light at —20 °C before analgs&ford 0.02 g (02 %) of crude oil.

The oil sample was subsequently analyzed by GC-MS .

I dentification of components

Gas Chromatography/M ass Spectroscopy.

Gas chromatography/mass spectrometry (GC/MS)

The oil was analyzed by GC/MS using a Agilent 5973El mass selective detector coupled with an Agilent
GC6890A gas chromatograph, equipped with a cross-linked 5% PH ME siloxane HP-5MS capillary
column (30 m - 0.25 mm - film thickness 0425h). Operating conditions: The carrier gas flow was 1.6

ml He/min, column pressure was 100 Kpa. The injector and detector temperatures were 220°C and 250°C
respectively. The column temperature was held at 60°C for 1 min, then raised from 60°C to 200°C at
10°C/min and held there for 5 min and from 200°C to 240°C at 10°C /min and held there for 6 min. The
program was run in the splittess mode with a mass range of 50-400 u, and the scan interval was 0.5 s.
Detector voltage was set at 1.5 kV.

| dentification of components

Identification of oil components was achieved on the basis of their retention indices R,
(determined with reference to a homologous series of normal alkanes), and by comparison of
their mass spectral fragmentation patterns with those reported in the literature [7] and stored on
the MS library (NIST database). The concentration of the identified compounds was computed
from the GC peak total area without any correction factor.
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RESULTS AND DISCUSSION
Prior to carrying out the hydrodistillation, a phytoscreening study has been conducted focussing
on 7 chemical groups. The results revealed the presence of essential oil, flavonoids, , saponins,
tannins, and Coumarins, not previously reported in the literature (Table:1).

Table 1 : Phytochemical survey from Thymelea microphyla Coss et Dur.

Chemical Groups R L S F F&S
Volatile dils - ++ ++ + +
Alkaloids - - - - -
Flavone Aglycone - + + + +

Coumarins ++ +++ 4t +++ +++
tanins + ++ ++ ++ +
Saponins -+ -+ —+ + R

Flavone glycoside - +++ ++ . ++

(+) present, (++) present, (+++) present, (x) Traces, (-) absent
R:Roots, L : Leaves, St : Steams, Fl : Flowers, F&S: Fruits and Seeds

The GC analysis identified 11 compounds representing 100 % of the total volatile content. The
major components were found to be: D-menthone (41.86 %), 2-Undecanone (23.74 %), Pulegone
(11.94%) and Perillal (9.34 %). some other compounds were only present in minor amounts. The
oil composition is dominated by the Monoterpenes (67.84 %) dominated by oxygenated
compounds (62.94%). Among the sesquiterpenes, oxygenated compounds represent the whole

content (1.54 %).

Table 2: Essential oil composition from Thymelea microphyla Coss et Dur.

Chemical constituents Essential oil Rt %

1-carboxylic acid bornane 2.634 3.88
Limonene Hydrocarbon monoterpene 9.695 1.92
isobutyranilide 10.376 0.58
D-menthone Oxygenated monoterpene 16.432 41.86
Pulegone Oxygenated monoterpene 21.006 11.74
(6E)-2,5-Dimethyl-1,6- Hydrocarbon monoterpene 21.784 1.40
Périlfél Oxygenated monoterpene 22.876 9.34
2-Undecanone 25.649 23.94
(Z,E)-a-Farnesene Hydrocarbon sesquiterpene  33.018 1.54
1-(2-Bromovinyl)-adamantane 36.556 2.15
Artemesiatriene Hydrocarbon monoterpene 37.494 1.66
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Table 3: main class and subclasses of essential oil components of Thymelea microphyla Coss

et Dur.
Hydrocarbon M onoter penes 4,92
Oxygenated M onoter penes 62,94
Sesquiter penes 1,54
Others 30,55
CONCLUSION

Based on the above study, it may be summarized that the flowering aerial pditgnaflea
microphylaCoss et Durmay be utilized for separation of the essential oil and a source of Oxygenated
monoterpenes.
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Rosume

Le but de notre travail est orienté vers [I’extraction, I’isolement
etl’identification des métabolites secondaires issues de Thymellaea
microphylla Coss. et Dur. et suivi d’une évaluation de [I’activité

antimicrobienne
et I’activité antioxydante.

L’etude phytochimique a permis d’isoler et d’identifier une coumarine
(ombelliférone) et un composé de type lignane lactonique ( matairesinol)
ainsi I'analyse des huiles essentielles, nous a fourni onze produits, parmi

les plus abondants on décéle le D-menthone, 2-undécanone et Perillal.

L’utilisation de la méthode de diffusion pour determiner | effet
unhibitrice nous a fourni des résultats de souches bactériennes positives et
gram-négatives, on note également des résultats considerable de I’efficacite

de I’activité antioxydante .

Le processus de séparation s’est basé sur les techniques de
chromatographie telle la chromatographie sur colonne (CC) et sur couche
mince (CCM) ainsi une techniques physiques (GC / MS), en ce qui concerne
I’identification structurale on a fait appelle aux techniques de RMN
monodimensionnelle (RMN - 'H et **C) et bidimensionnelle (HMQC et
HMBC).



abstract

The main objective of this research is the extraction and separation and to
identify the secondary metabolites of the plant Thymelaea microphylla Coss.
et Dur. and evaluation of effectiveness against microbial, and effectiveness of
anti-oxidant.

We separated the coumarin  compound (Ombelliférone) and the lignan
lactonic compound (matairesinol), also made the analysis of essential oils,

which resulted eleven compounds, most abundants compounds
D-menthone, 2-Undecanone and Perillal.

We used the diffusion method, which were considering the results of
bacterial strains positive and Gram-negative, and fungus, as well as to the
effectiveness of anti-oxidant which results were very significant.

We used several techniques (column chromatography CC, thin layer
chromatography TLC) in separation processes and physical techniques (GC
/ MS), nuclear magnetic resonance spectroscopy (*H -NMR, *C- NMR) and
(HMQC, HMBC) for determine the structures of compounds separated.



