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AL gle o sSIAll 0 o5 Al e U8 Gld 2y g C-d sl 3 80 7 M s Aainn (o 5S5 B 4dlall
JIasiu ) A ()5S 5 ¢ sSIAl 0 65 a1 (C) Ala) Ble a3 C-37,C-4 a5l (8 Jlasin)
[27] Magise 585 e 1,0 C-6° 5C-2” (pad gall ol Abmia Aoty C-5” 5 C-37,C-4 ) sall

A LS | Ol S el sy dradie (580N (S 3322 Al cilS 13 5 IBNAY -
Al DAl 4l JSLell Calise iy s (8) JSll b e g

CSall Ll G IS 2 B Al 5 Jii g SU de sene Gn Mot 2a g 1) st - o
i AN () 9805 50Y) e SRS sed [34] A sl Ablall ¢ ) il 830 e alje 25 (5315 (80 5
b a5 Ui e 3 piall <Y 5 Bl 5 N e DA dagadall 8 W i) A8 @l o 33l

[35] 4l sl ALilal)

o 2055 Cym B ) s ) AL V) i A e Lty 3 AT Y o sz sigy -
Al Caatia ) gf‘:‘-‘-iﬁ S S formononetin (J525M 5 3] dj\ iy @)\-’ 9393 egu @é}d\

. [36] Ononis spinosa L. 43 sl &3ull ) g3 (ha, plie anslil)

W [37] A il Aladl e J saaie Lgaled () 53205 3] 1600 02 2 n b slian) &3 2004 4les pass
CAa jAlle aaf s e

DAL A 0Nl sl Lgie Jad 3 A0 e el die <l 8D 5 Y1 B same 2gn LS
225 ebaa) &1 2007 W s . [38] Iris florentina (Iridaceae) gl (o e auldll o jall
ALl sl Lgie i€l o5 LS sl o2 el o plall e Bl iyt ABle 59 e J s (82 5 34)

. [39] At sl



I o O
OH
R

R=H:Flavan_3_ (]

R=OH : Flavan_34_ di-ol
I (0]

‘ O
Flavanone O

Dhydroflavonol

o I
(T 0
T
O y~ ~OH

0)

©)

Flavane

Flavone
Flavonol

0) (@) 0]
‘ O =
0]
Isoflavone O

Neoflavone (4-Pphenyl _coumarine)

' OH O + O
ll (L pZ
OH
o) Y
Chalcone Aurone Anthocyanidol

[33] i 3DAN calidal Apluad) JSbigl) .8 - JSi)
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a5 Lghe el 5l S Jasiall pae S5SNI AN 8 aa) g il @3l I SAIL sl
¢ flavanone ¢ flavonol «flavone ¢ sl (e W& a5 [40] @iy JS& 4 Layla

.dihydroflavonol
el pe (550 538l (B2 Cum (75 5wl pall 8 IS (1 3 i pal) (S Aliinne
Oe Jlaguy) 8 1Y) dals (Se -C) gl e LY 068 O S WS (USw -0) sl

.8 56 ad sl

carabinose «galactose ¢glucose :leie saaia sl dalal b Sull ol oS8 O Say

[41].mannose ¢<xylose <rhamnose

Rutine Isovitexine

55 5Sila ly 55354 19 JSAl
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:Thymelaeaceae 4-Lilall -

67 ) puia & 53 1200 o GsSE (a9 oialal) Dl 3 ) i 5 jura dlile Alilal) ol 22 5 (Alilal)
ou .u
53l LU 8 atei s Lt 8] 3 als Ul Al s 40 01 Blliad) 3 ALl 538 ¢ 545

.[42]

@5%3
95

2

. aladl A Thymelaeaceae 4Lilall &3 55 dday 3 -1 0- JS<
:[30] Thymelaeaceae 4Litall dalall d3a g1 6 ) gall Lol gad1 2
s @l 1-2
Al o Sila Tt dalie O
¥ 2-2
s sl Bl JSG e At dllise
d@’uwﬁ\ﬁwj@&uﬁ\d&écuwﬁﬁ)ﬂuaj‘;m&\ds.sﬁ\‘f (o)
Al el a Y
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Al aga s Y sl poniae and Uy i) Jala o) YL dlaia LSy jelai ol o
2 S iy 53 (i 52l L) Ay Tasy Jaad 3wyl Gansall o3 Ll @
Aaile S S (83755
: Skl 3-2

Bl B g Ay B jad o

Anic B yal o

8 gil) By 8105 pai o

Adlias K3 L datiie s 8 o

Leania (35S 38 ) (e gV (ge DL elliad 3 5000 o
:LiliasS g3 Thymelaeaceae 4dils -3

sac Joe DA 3 5,a Y1 Guedl @l i) JBA bl yall Cpe aaell Al 228 e cy el a3
oy jla S ¢y Al A ol yiul) AL il il Al Cig 3l b Jial AileS CLS

4315 i) eliiagll) (Dl o5 5808
sl gl 1-3

W ) g 0 A i aal g il aey 5 Al aaall s A Blall 03 (A el e (any

sl Gy Sy ias b a8 aShyaddl g e d S 8 lhy Hy Ay 5 daall ad aal (Say
zb a5 by lll il 38 Ll e Js3wall Cytosphaera mangiferae shadll aaa a3 (LS

Gy WA aSsal o)L e J wadal gohil jla SVl A Al aa) of S HJaslldl A )

4 oge gy Sal guhilbdl aadlal el OIAL agallocha <l 3 3L all 5 Al LS4 Wl
Ay (9 S L ghe Al aan il ¢ L) g 30 (e % 0,4 Aoty AtnanSY) il 53 Sl

ol Aquilaria  malaccensis s Aquilaria agallocha ¢ il ¢ «J Sl ol @980,08

< agarospirol ¢ o,B-agarofurane s %, 45J 3l Syliagarol 5 a5, b5 5 BV @ Sl

[44] - 11-Js&l &4l ¢ jinkohols I, 11 s oxoagarospirol , kusunol, jinkoh- érémol,

13



CH,OH "

0]

a : agarol

15
d : R = CHs; (agarospirol)

b : e~agarofurane e : R = COH (oxoagarospirol )

¢ : fagarofurane

OH

f :.Ifusunofl : h:Ry=OH R, = CHjs (jinkahol I) j : 10-épi-p-eudesmol
g : jinkoh-érémol i 'Ry=H R, =CH,0H (jinkahol Il)

Thymelaeaceae 4Lile (3 Luululdl) <530 Gany- 11 - JS&
rdpalal) clin i 2 - 3

el e Ll sia) ) g o sheS aadins Al ULl (e el ALY s34 D) (5 a
(47466451 -12 - ISl 8 dipall ¢ ala ) il 5ill Leia s &y plaall gy 3l)

. _CHz0H

CHOH /I\/\/l\/cocw

b : ac. frans-geranique

c: géeraniol

-

.

f : Sphellandréene

a : citroneliol

CH-OH

d : nérol e : (-)linalol

dalal) iy Al 12 - 8
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1) Gl 3 - 3

Al Axgdal) il o) 3ol aren A 2l g8 Of (e Alilall s3] 71 jaai JSY) LSyl yia
b3 jua 5B (e a g din 30 die Ad g yra (S5 o) Allall sda 8 aa 8 ) Al iy 5l
- JSA 8 Al etigliane ¢daphnan (S ell e“‘\-“‘y‘ el (e Aliia Lgalana G Y) LS Al

.[48]-13

igliane daphnane

AN iy 1 13 - Jed
@l lagsli 4 -3
LS gy il jla S A e aa gig Aliledl 028 8 dagall LS Sl (e (5,2 Y1) 8 iy jla sS1)

S Ao A Bk e sl A S el Gaob e A A iy jle S JSG e aa i Ll

.dibenzofuranique J8a L;f—

D= 14 - JRAl 8 Al cddagey iy lagS 1-4-3

a: Ry= H R,= OH Rs= OH (daphnétine)
b: Ry= OH R;= 0-Glc Ry= OH (érioside)
¢c: Ry= OH R,= OH Rs;= H (esculetine)

d: Ry= OCH; Ry;= OH Rsy= H (scopoletal)
e: Ry=H R,= OH Rs;= H (ombelliférone

[50649¢3 |Adapuns iy jla sS - 14 -
b 15— JSA 8 el oAl o4 Al 3 Mgy iy jlasS 2 -4 -3

15



b a: Ry= OCH; R;= H (isobergaptene)
b: Ry= OCH; R,= OCH; (pimpinelling)

0 0 0 ;
¢: Ry= H R,= OCH;  (sphondine)

[526¢51 Al o0d dlla culd Adapy iy lagS —15 — JS&
P Al a3 -4-3
daphnorétine S _y s 1936 ole 8 Al 28 (0 Joat L;_ahj ke S d)i Lyl

& el AN Gl e KU ary aw U JSEN 5 [53] Daphne  mezereum Al (pe lldg
[58¢ 57¢56¢55¢54] - 16 - J

a: Ry= OCHz R;= OH (daphnorétine)

b: Ry= OCH; R;= 0-Glc (daphnorine)

c: Ry= OH R,= OH (edgeworthine)

d: Ry= OCH; R;= OCOCH; (acétyldaphnoreéting)
e: Ry= OH R = OH (demeéthyldaphnorétine
f: Riy= H R,= OH (edgeworine)

g: Ry= OCH; Rs;= 0-Glc«3-OH-3-CH5-glutaryl)

(rutarensine)

Al iy a8 - 16 - JSab

: dibenzofuranique Jsd Jde <l lags 4-4-3
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D= 17 - AN G add) Gnidia lamprantha (e 4luad &5 (g jla S

A

P97 Gnidicoumarine -17 - 5=

- 18- JR&l 3 (s dLasiosiphon eriocephalus (< Leglad &5 Dibenzofuraniques

lasioérine

. [61,60]dibenzofuranique JS& (e <l jla S -18 - JSa&

- 19 - JSall b dnd) A5 il lagS 5-4-3

17



a: R= Rham
b: R= Gluc

(edgeworoside A)

(edgeworoside B)

[ 63¢62]456 iy jla 58 -19 - (S

sl i gAY 5 - 3

C- biflavonoides ¢flavanones ¢flavonols ¢flavones <_,J° \-@—'\)351-’ Allal) o2a i

[64].glycosylflavones
(méthylés — | & 53 (e b Aliladl o2 8 Lo gl JSY) Clay 53 83l

.[42]- 20 - Jsal) @,ﬁ 4udl) ¢Jutéoline ¢kaempférol ¢genkwanine ¢apigénine (= J O-glycosylés

18



OH

>
HO O
Rs
R4
OH O
a: R;= Gl Rs;=H Ry = OH (orientine)
b: R,=H R: = Gle Rsz=H (vitexine)
c: Ry =Gl Rz=H Rz =H (isovitexine)
Ra
OH
R;0O o
R4
OH O
a: R{=H R =H R;=H (apigénine)
b: Ry =H R =CH; Rz;=H {genkwanine’
c: Ry=0H R;=H Ry=H (kaempferol)

&

I
A
A
M

[
L
A
3]

[

OH (lutéoline)

.Thymelaeaceae 4lilall & o gu&i JASY) il g3 g3DAN 20 — JSi
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=21 - JSEN 8 A5l awikstroemia sikokiana (e lelaad a3 40U il o5 470

(isochamaejasmine

(sikokianine C)

6666514+ iy gighh 21 - Js&

- J<A 8 danal) aDaphne odora Thunb (3 <aliad furanobiflavonoides & 5% (e 45l <l 5 68318
=22

oOH

R = H (daphnodorine A)
R = OH (daphnodorine B)

[67] furanobiflavonoides -22 - Js&

20



:abliadll 6= 3

o 84 2al[24] K S[23]Aul ) s dala 55 liadd (K& e aal g5 Bl 6 50a] siall ililiagll
:-24-23 - okl

dihydrosésamine 4358 48la 53 (lia)) 223 - JS&

a: Ry= H R;= CH; (pinorésinol)
b: Ry= OCH; R;= H (syringareésinol) R4

c: Ry= H Rz= CHz (laricirésinol)

Al g il (e S olind 24 - JS&

21



=27 - ISl 8 Aall el jla sSIS (5 AT LS ja ga A je 2 55 LS

H3CO 0

—OH
HO

OCH,

a: R= 0OCH; (aquillochine)
b: R= H (daphnéticine)

[24¢68] s le S Jlind 225 - J8a

=26 - JSAI 8 Aol cdy QY cililiag] S5 e aad 655 WS

a: Ry= H R;= OH (gnidifoline)
b: Ry= OH Rz= H (wikstromol)

c: Ry= H R,= H (matairésinol)

70,69,25] 4 58Y Sliliagl 226 - Jsé
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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 (Ale 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 8 125 i 3l B Thymelaea ciad) aa) s dacilly L

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

passerine.[72]

Gl il 5 iy jle S5 Sl g3 BN e Thymelaea o )5 o) sia) <l jall & jelal s
01 Jsaall 3 3he oo 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, terpénes et autres [73,74]

thymélol ((C H O) ) [75]

stigmasterol, B-sitosterol, alcool aliphatique
C2H»,0, lactone CoH150 [76]

daphnoretine, 3 -sitosterol-f - 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‘

é\_)J‘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.

24




:[71] Thymellaea microphylla Coss. et Dur. 4iill aUil) Ciyiuaill - 5

Phylum

Sub- Phylum

Sub-Classe

Sub- classe

Ordre

Family

Sub-family

Tribe

Genus

Especie

Spermatophyta
Angiospermes
Dicotyledonae
Rosidae
Malvales
Thymelaeaceae
Thymelaeoideae
Gnidieae

Thymelaeae

T.microphylla Coss. et
Dur.

Caall
Caall cua
gl

ALkl

2Bl an
(auaill) ALl
il

g s

: Thymellaea microphylla Coss. et Dur.43ll 4 ¢ g8 ) gall Lal 5311 = 6
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Gl Liad]



cJA @
8aliae Lalsd LegSMUL Thymelaea osisdls dliasill Alilall dieal Clag¥ly cilud jall & jelil
Thymellaea & sl da sl gnl) lladl) 4l jn e Linad s AT Gal sa y il hadll 5 Ly il
.microphylla Coss. et Dur
: Thymelaeaceae 4litall 43,831 Cilaladiny) (g - 1

s dgdall cilaladiad) 1 -1

ol 3aY1 e sl Z3le 5 A o) juaadl Alilall oda aadiiud CHEED (e yaell el il
s DOlgnay S aadiud Jhall Jass e s oS sall (e Adlina gl il o Ll giaY 7l
Al Ll iy i) il el anad) il T Laladid Gy g Apalall (il 5eY1 550 #le
lladl) ) 65 i Aaidie s AL e £ jall axdiied cilipdail) oda by cdlilall oda il Ly gia

91642 1 -2-dsaadl S8 Al ol il A 5 Juzabl

s Al claladiuy) 2 - 1

Of G Lgd s siall Clalil 8 Lala) dpenl 5 OV Lanin) Lgals allall olasl 8 2lad) o2a s
cad i elad Ll 3l ) 691 (e daall e A3l ol oLl o) ge LY aading Alilall g ) 5if any
] -3-dsaall sia ol w508 gl el kil Lbad) ¢ 6V (any o LS oJlalls 31 5Y) Leia

[92¢91¢29
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:Thymelacaceae ilall ULl Aplall Claladiunl) (ans Cpu -02- J9da

e lesig) i e L FRY Aquilaria agallocha
- Roxb
L Lol dlias el : Arthrosolen
B : D5l
o 3l g )1l 5 chrsyanthus
& oW Y s S A. gymnostachys C.A.
Mey
L ol sl gl A. polycephalus C.A.
Mey.
i Craterosiphon
Lo U sl P
scandens Enlg

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

L i Lo L Dicranolepis lacinata

Gilg.

Ly A 2SI ol k) slalll D. persei Cummins.
e Ol o D. persei Cummins
Lle b 4esual) 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 ) L D5l .

Ol alle 2390 5l Gilg
Alaa adic gl Alaa Ol
S5 paliiias Ll () a3 sl G. capitata Linn. F
O sl ey alas

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

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

| s 2o daold
e gl dul s g JXM P I G. glabra H.H.W.
(8aS palll (3 ye ma gleJgnaS Pearson

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

Ly 3l Jondl daaS ¢ gince Dsaal) G. goetzeana Gilg
Loyl spall 3 a4 gl G. involucrata Steud.

Ex A
Ade e b salll W. viridiflora Meissn.




:Thymelaeaceae Ablall Ll 4k pall Glaladinl) (ans (oo -03- Joaa

i
L) REECIR o i)
‘ PUEGIN]
o allesig) Sl saiacdy jhe lagh i | laey) Aquilaria
) @l dclia sl agallocha Roxb.
Ly g Jduall delia BENI A. malaccensis
e gyee e Y Lamk.
2 sy i Lyl de i R Dais glaucescens
Decne.
ed,g..al\ c@)é\ P |
L . and) yal o
Y Jgaeigd) . [EN1] Daphne spp.
M | | phne s
L) ea ¥ Jalall iy dgsiall D. mezereum L.
Daphnopsis
Jalall Gl delia all brasiliensis Mart.
s
et Zucc.
e JSSU 14Ul ch.ranolepl_s
persei Cummins.
PRI dclial 3 gigd) aaadiing Ll ) I )
a .
2 el 258 OOle e il e o s Dirca pallustris L.
edladll bl . s :
sl Bl dclia salll Edgeworthia spp.
DRSS e gy 8l sl ot slalll Gnidia spp
o Jualls B4l dclia '
cdland) dual 3 m
L 3 oy LT alsdl | Gnidia spp
(u\)#\ @ (‘J;.u.n:a
: UL < G. kraussiana
U allec ol sl dclia ohac ) Mei
e1ssn
b 53) ke lat B Gonystylus spp.
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:Thymelaea uisl! 4 o gaal) 43iladl) 22
e W juan oS4l Gl jeY) (e 1S 2

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

Eval al2Aiay) £ 5l
[93] 5 Sl das Thymelaea hirsuta
(L.)
[94] S hill sl Thymelaea
lythroides
Wi g ) il
[95] sl L Thymelaea
B lythroides

2don o) o) Allad) Apari -3

A galod &k acl il 5 Uy il 5 3L gidlady gast gd gl SLAlE oo, adl 5

Gl alal]y ey AU a8 g6l sandallnl SLalled &) iy yy adlcnl sl Hall o salad wWUJL aallen Ak
Oals aphiat Ll Sel AeiVla a2 allag, dpd sl bl sy el
o aalll gill iy o allaa 84 4l saSl) 4 i S s aliive s Allium sativum L. 50
4 i o LS Staphylococcus aureus 422 siiad) afil all s <E.coli asi) s danii 3 Lagiallad 5 44 5ol
L allas ol 32 gaad 5 gachlal wian ) e adlld el «a) ) 4 5 pallculal cadlenly Hhadll ¢ L i<l

Dhalla)d Afa aaghadi) ;) alled 83 ded « glidlle 5 830 ad sedadall 5 83 5a g0 58 Lo o aaiafidana
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& aaili Al gl gliall & paldlel BBl uas gl 5 A oladl LIV e el Hall Cads B Al
DAl R ) A e el 5. lon ladld aidag alydS Sd ggallilal cadllgh ales
pl Sz g am ga s anelld 1My ) Wl G J gy allcn el o AL S e A5 5 sallcilal izl
A Aga (e oy yall 5 A88aN cLaWY g dea e B aad) Colaliad) (s saaad) AT (i yas

G Laal ged ) sallelels aall ) g dai g g gaadlculal waallal GiS) e 488a5 35 A )l #lall o

5 Landl ) 3V A aesigall gl 5 Y10 w2 sallcl B g Saallcill iy ed aslll gl y LY e
o oad gleglaad atgd ggallnlal indl aa g alh aglieyy Jaiay gd Jleld s 2 adle

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

:Gram-negatives ¥l 1 - 4
:Escherichiacoli 1=1-=4
21885 ale Escheriche alladl J (30 3 Js¥ e

AS paiedygeac by i) m
L0337 Alasyl ada jnaic i owm
O sl 5 i caagl) gl 8 s
Lo yies 506 0,6 5 Ysh yias S 3-2 Al culd m
st ) G B a5 Jal) s
HySzsY =
:Klebsela pneumonia 2-1-4
AS i 42 @
Adaiaall dga o LALMA Tl
DsSslall i U il xin o

Osaall il sl i caagll gVl G aal 5T e
Ay elal ladaag o
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: Gram-positives < ¥l 2 - 4
: Staphylococcus 1-2-4
Adaiadll e AR AL e e @
ey S ] lajkd e
: S.aureus 2-2-4
o) sl 5 Ayl 8 aa) 535 LS ¢ ol gaadl g Gl elaa) s lalll g alall e aal i @
LokEa) Al e
_6042-10&3_)\‘);:\;)3&5*5—033 °
e Sae ] ekl
Ll Clel) 5 (5 500 (a0
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glycoside - L o +
Tannins + ++ +++ +++
Coumarins ) n + +
Saponins + + —+ +
Alkaloids

F = (Flowers)_ )l , St

(Stems)G s~ , L = (Leaves) 3lsl, R = (Roots) s>

: Thymeleae microphylla Coss. et Dur. 4ill wlad) cu 3l Jolad gilii . 2

Gk ANy Ll e e S Qe el (NS Alae (e e omatall 3l g Lad]
ol 4@ lgle Jeasiall 4380 5 gl g KU Gl Y) JlsiGC/MS ALY ddlidasy J g sall GC
Al L a9 —deall LA G eec i e 80 S J 25 o Jui bl oda
88 85 JSYI Sl ey Cux(41.86 %) dlle Aasiy 23 55 D-menthone S 3 o & ekl
dawiy 2-Undecanone <5 4Ly Thymeleae microphylla Coss. et Dur. Al gw\-wiﬁ‘ ol e
ol sl ¢(9.34 %)ty Perillal <S o5 (11.74%) Pulegone s S 1 o5 (23.74 %)
(13.32 4w lgile Jeaniall LS jall 43y i 5 aide Jaasiall cy 3l A Jlea) (12 (86.68 %)

%)

-0 - Jgaall

Thymellaea microphylla Coss. et Dur. 43l 4l < g 50 Jilas il
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Al 5 giaal) dpalual) &g 3 Rt %
5,5Dimethylbicyclo.[2.1..1]hexane-l- 2634 388
carboxylic acid
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-octadiene Hydrocarbon monoterpene 21.784 1.40
Perillal Oxygenated monoterpene 22.876 9.34
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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

s zoase WS Thymeleae microphylla Coss. et Dur.dill ) cu 3l due of Gy
e i 34 - S

Al (62.94 %) delal) clin 1 o
(67.84 %) AinpnSY) dnlaY) il il @
(4.92 %) A S5 uell AnlaY) iy i) @
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A5l ) 3 ) 850 6 i
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 gina - 34. g8

Thymelaea microphylla Coss. et Dur.
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+ 4 gaial) Lpdl) Ciga {1 A 2 =2

@)

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

Limonene

/ Br

1-(2-Bromovinyl)-adamantane

isobutyranilide ©\ I
O

Irz
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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 oS all 4l 303
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reSdin) ol 13

Sl gl Sl (e Ly Lae 1) 51 Uil (S pall 138 daed (254-3650m) WOOD zlaans (s

Ok sS LC12
:'H- NMR (35592l (uhaliaall (5 9531 ¢ ) 4fkaa 2 = 3

b Aniln g Al (01 «akll) 'H -NMR 0sisll bzl o553l ol ok (ay
DAy -4 - Jsaall

Hj 5ol bt (S § = 6.29 ppm e 1H &4 (J = 9.5Hz) 4l 3L
Hy osisoll L (Say § = 7.92 ppm 2ie 1H JelSh (J = 9.5Hz) 4l 5,L3)
- shbasS S el G rae U )LE) Led Hy, Hj

e il Hg 05850l Lt (S 6= 6.80 ppm e 1H JaSi (J = 8.1Hz) 48l 5 ,L3)
.8 =6.82 ppm ic &b 5 Hy (585l dald TH JalSiy dpalal 3 L)

Ol Lt Sy § = 7.49 ppm e 1TH JelSh  (J = 8.1 Hz) 48l 5 5L3) 2 9a 9 Jaa3 LS
H;

50 Gle Jatue d5a s X LC12 Sl TH -NMR s 3 oAl )W) ol asa s axe
RS TRANPLISEIN
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.(CD;0D, 400MHz ) 'H -NMR (ssbaliaall (5 553l (i ) cada zeilii - 10 - Jgaa

il Aba a0 | b z )l s
d(ppm) J (Hz)
H; 6.29 1H d 95
H, 7.92 H | 4 9.5
Hg 6.80 1H d 8.1
H;s 7.49 1H d 8.1
Hg 6.82 1H P _

:13C- NMR 508U ualiiall (g 550 (i yl) dgdldas 323

.(CDCl3, 400MHz) C- NMR (52 SU puslalisnall (55 il (il cda =il -1 1= J g

5(ppm) AsilaasSl A1 5Y OS5 5
o= 160.9ppm C,
0= 113.7ppm C;
o= 148.7ppm C,
o= 128.8ppm Cs
0= 111.9ppm Cs
o= 158.1ppm C,
0 =109.0ppm Cq
0= 115.3 ppm Cy
o= 151.1 ppm Ceo
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b Al gy A (02 <whll) PC- NMR s S daliaall (558 ()l il S
o e a5 0o Fla s JSaell 3 hnaall g QlSIL e (550 S D1 )39 25 o -4 - Jga)
C S 5 de sane 58 o (S 7 sl

ABGA s, 3 am (K o[102] A be <) il yalls Haletall 28l il
;IS e Jeaatall Cakall b

Axlii 5o )8l bk 5l j0aall 5§ = 160.9 ppmaie C, 0528 5,50
d0= 113.7 ppm 2= C; O SI3,0 -
0= 148.7 ppm 2= Cy OSN30 -
8= 128.8 ppm 2= Cs 0 SI3,0 -
d0= 111.9 ppm 2= Cg 0S50 -

iS5 3 Ao gana 35a 5 AalJY) o2 dad X555 8 =158.1 ppm xe C; oS30 -
53l oa e
0=109.0 ppm e Cg g SIs,0 -
d= 1153 ppm e Cyp oS30 -
o= 151.1 ppm xeCg 05 S50 -
anb Copr g an ol oS S je g8 LC12 Sl o ) U s e slaall 238 de gana diag

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

Ombelliferone

£ 5Y) e Thymelaea i (s 4ad o5 Ombelliférone LC12 <S ) i )3 LY o g3
Thymelaea microphilla & 3 (e Jaad 5 j0 JsY oSl {74] T. passerine ,T. hirsuta 333

.coss. et Dur
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Aekal SADES Thmg COCTMehne THES 130, BE 2602 10 Asttstas

€600°0

esl0s01

BERE LLL-
SPELELL-
LZOYESLL-

LSLEEEl

BTl Rl

BEPG LSL
ZF9LastL
2006051

C12 «S,al '"H NMR -1- «ish
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cd CE

E‘ED 200 180 160 140 120 100 80 60 40 20
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C12 S all BC- NMR -2- ik
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SLF2 oS jall A 0 - 4

1 AUS Aliae 055 30 (e 35y O S pall (5 sl clalinall (55 530l i ) ke Al o

.6 ppm 57 ppm O Ayl adlaludala Cligsis 26 e

5 4.2 ppm e st ¥ Leghe JSI A0 4005 o LG JSS o Gpinnnsl Guifig n e
. 3.9ppm

. 3.83ppm 53.84 ppm e S i Sie sana @

.2ppm 53 ppm Oxle SUisis 26 e

LF2 S el i S 5 ligig p aa ) s G =12- a8 J g

SESNE 'H [Jppm) PC [ ppm)
1 - 181
2 2.48m 46.56
3 2.55m 40.98
) 3.91(dd, /=9 .1.1Hz, J =7.2Hz) s

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

2.85(dd, J =14.0Hz, J =6.9Hz)
T 3 129.53
2 6.42 (d,J = 1.8 Hz) 110.89
3 - 146.58
e - 144.37
5 6.84 (d,J=8.3Hz) 114.04
& 6.52(dd, J=8.4Hz, J=1.8Hz) 121.32
1 - 129.76
2 6.83 (s large) 111.43
3 - 146.57
4 - 144.52
5 6.82(d , J =7.9Hz) 114.37
6’ 6.62(dd, J=8.0Hz, J =1.8Hz) 122.07
C 3.83(s) 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 =
: - =l
)
2.06%6 T
=)
= e
1.0280 I
| -~ =L
1.0000 7

or's

S5E°9

wCH

6.8507
6.8300
B.8102

6.4295
§.4248

6.95 ppm $ 6. 35 ppm Sl A LF2 oS« '"H-NMR -1- <ish
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(wdd)

SC'F

S0 OL'w 1 acv

00'F

cE'C

o5t

Integral
| e
11,0321 A
] i
11723 A
16,1869

oL'e

ot

leE

HE |

4.1857
41775
41728

4.1549

3.9401
3.9316
39134
3.9087

3.8908
3.8862

4.25 ppm 3 3. 65 ppm Jaal) ALF2 S all '"H-NMR 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

2.9993
2.8861

2.89642
2.9510

29256
2.8083
2.8305
2.8732

3.05 ppm 52.45 ppm Joall A LF2 Sl 'TH-NMR ik
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A DEPT1355 05 Sl pwhlinall sl ol cinh o 38 G Al dea O
@8 AV 1 sl e 72 ppmy 38 ppm ,34 ppm e sp° (et CH, Sl sana
0555 pnbalinall 5 5 5ill oyl Canda 84l 5 LEY) &3 ST (i

46.56 ppms 40.98 ppm ic sp° e CH (e sane 352 5 ) 48l
. 55.6 ppmaic ) el oS i e sena Daldd) o LY

5110,89 ppm e ek a5l Glall aaldll CH e e sane ) L Gusdlly Ll
&t elale e S5 122,07 ppmys 121,32 ppm 114,38 ppms 114,04 ppm 111,43ppm
055l dalizall (5 5 5l Gl e Cilidass

ol 5 O S punhalinall (55 gil) (il Cada 8l sedal clld s Aely ) ilig S A o g
5 14438 ppm s 129,74 ppms 129 54ppm e ki 4 5 DEPTI35 b
. 146,60 ppms 146,58 ppm 5 144,52ppm

146,60ppms 146,58 ppm 5 144,52 ppm 5 144,38 ppm 2ie b SI As) ) dad
Al @Iy Leluail e Jy,

Al Bl s [M+Na]" ond) O m/z=381 e 3,Li) W ek ES+ dyiiy S Cala
m/z= 3)5Y) ¢ M=358 (& duiy jall A< é Julb s [MH+H]" Gl 05250 m/z=359 e
Lapall 48 pdl [M+H-2H,0]" s [M+H-H,0] sl e a8l o m/z= 323 51315 341
Ca0H2,06 Alaal)

Al 3 eSS sa s e m/z= 137 s LYW (i LS

S allal) oda & Clidarall JS HMBC 4élilae s HMQC dlidas (e JSI Ll j3 JNA (g
4aslae HMBC <k W G IS ¢y 50 81 5 0 35 5l Adladas (e JST 4B Ll il

i Aal)) oas diim S Al a5y Gl N [81ppm e 3)LE) ey b Jiad Al
A SO LSl

@ B CH ae 4kl e 03 ( CH, 72ppm)  sinnSY) Galiall dpa3e3 dagala o Cua
(S S el a g g S g (881 3 AlaSl) alia Sl IS
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(wdd)

05

0}=13

Wi

WWWMﬁWWML

Okl

QoL

02

or 0g 09 (7

WWWWWMMW

01>

|-
!
s

i

(22 1D

14,5681

I AAA BEARE
I B

< 144.3788

7~ 120.7646
“-129.5363

|.‘(9:)
20

nnnnnnn

SNaY '0020°27 88 'HEL SHL SULEIDAD Bl (L0020

=)
.‘9:’
ipE)

)

-
.

L

=—114.3764

-~ 114.0408

=111.4348
110.8906 =

D o
i

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

150 ppm 30 ppm el 2 LF2 oS <l BC- NMR 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
1213212
= | 14,3755

% 114.0400
2. J 14296

«C

9

150 ppm 510 ppm Ja<) 2 LF2

72

l} 10.8877

f“]
[

55 81
557725

. 4p 568
N 40975

S U DEPT135 <k



s (C3) 3 s S 5 (C2) 2 O S die dadi jo (SO Sl O Bllal) balas i LS
e llal) ol dpaaty D Ky 5 S el Ay Ay st i JST Gl Ll ol YA (g (S
s 1A Cua ¢ €SO Ay Galdll CH, (e #2i) HMBC Auillas

CH, &5 A 38ppm e C5 5 SO Ay (alall H-4 (g @il o

CH, 385 3l 38ppm ~ic C5 5 4y yiall 4alally (aladl H-22 o (3llai Ao o

121.32 ppm e C6° 5 Ay yial) 48lally (alall H-27 o llai ddais o

14437 ppm e C4° 5 Ayl 48lally (alall H-27 o Gllai dlais o

144.37 ppm e C4’ 5 &y il d8lally paldll H-6 o Gllaidbais o

146.57 ppm die C3° 5 S suall de sanay dalall Cli 5 Hael) o @i At o

e sanad Jalall 146.58 ppm e €37 5 A sl dilally (alsll Ho5" o Glas A o
- (S sl

.129.53 ppm e =LV C17 5 A il Addally (alAll H-57 o (llai ki o
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1O (i Lae, A3l 318 i 2 a5 e SN Cada A m/z= 137 5 Y)W
137 = 75(C4H;) + 14(CH,) + 31(OCH3) + R => R = 17 (OH).
c 1A ¢ O Al Aalall Jii g SH e gema (pe 2l

vie o) sy Aalall i SV de geas s CHy — =l H-6 o Gllai ddasi o
. 181ppm

CH, 8155 V34,57 ppm ie C6 5 4 jull dalally Galall H-27 G0 Gllaidhis o

. 122.07 ppmaic C6”* 5 Ay yull dalally paldll -2 (o Sllaidkaii o

.144.52 ppmaic C4>> 5 gy jull dalally alall H-270 o (3llas 3das o

.144.52 ppmaic C4> 5 gy jull dalally Galall H-67" o (3llas 3dais o

146.57 ppm e C37 5 S sisall de ganay Laldll Gilia g juel) g Glaiddads o

ie gand Jalall 146,57 ppm 2ie €37 5 A yid) dalally (alal) H-57 Gw (llai dkii o

144,52 ppm e Ll C17° 5 Ay jall dalally (alall H-57" ¢ (las dbaii o
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(o S all Alaadl) a8 adle

e Ol m/z= 323 5)LY1s m/z= 341 5 WEY) e DS Gl Jaadl AN dillas A (s
e sana o ging Sl o o miEW 4y [M+H-2H,0]" s [M+H-H,0] 53
RUINCPLITY

ro? S el dlgill apall (ld ale

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

X/

[25] Stellera chamaejasme (= Alasil) dlilal) & aliad o3 S jall 134 O KAk sl

Al i e gl 13 Thymelaea o)) (e aliad i 30 J5Y (S5
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: Sl HMQC JIs HMBCH cilallai 213 - Jgaa

Qsig H PR 05k s Giga sl
Jppm) 4 bl HMBC
s Jppm)
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
=8.0Hz) 71.35 181 (CO)
H-4 4.17(dd, J=10.1Hz, J =8.1
Hz)
o’ 6.42 (d,J=1.8 Hz) 110.89 | 152:35(C5):121.32(C6’);
71.35 (C4)
- 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 (C27) ; 144.52 (C4”)
H-2” 6.83 (s large) 11143 | 34:57(C6);122.07 (C6™);
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=28.3Hz) 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
L]
T T P LT | e | J jp T— ..E.|I.r1|.|||.\f.ll* .I||...‘I|1I.rjl...._._.L I.l\l:ll:l..l.q.l - e
Akical uar.um._ .1..!«. nu.n.“.n.qP....__— THR EMODC O04.00.10, [——— T K =
Ll !
E8
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2
(-2 S
3 -
L
cam o
CE CE"
CETiCE" i+
a é & ' » Fi [ppm]

ra

duk

M0 F [pom]

+ "TH-NMR

R ]

g

110 .-"Im . ‘|i“|-
(!
77

LF2 <<l HMQC

163
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[uast] £y

HE' -5

|
r;'} = H& H-&
7 f H-Z
1 24-4%

—— A = 2H-6
§ = : = $ = 4H-5.3.2
|
1
158 . ™ Fllppe

LF2 «S el HMBC @) Ll '"H-NMR ' ik
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_.!E__.uin:i&...
%

[mM+H]T 1. TOF M3 ESe |
395 1242

[M+H-H,0] m1 1208

i

0. 1304

wr o [M+Na]t

LF2 oSall 1<) Ciga
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s ol gl Aglladl) ilii 5

Thymellaea microphylla Coss. 45l daula) g 3l Ay g S wa Adladl) il -1-5

set Dur

sab e S AN G a1 30 A 50 i Alladll o) gl HLasY) il < ekl
ol ady g ) a0 S 55l By ol Jadill ka5 5 perilal) Aabiaall S0 ) 8 Syl
e °);‘3i3 eJ’—\;‘Lﬂ-&\-’ . S aureus 3 E.coli byl cﬂz\m& 2000p /ml Sl aie alaa

. P. aerogenosa s E.coli (» K gﬂ 25”/1’1’11)'35)33\

Thymellaea microphylla 3l oY) S 30 Ay 5 Soa am Glladll 205 - 14 - J g3

: Coss. et Dur.
4 )l ) 25ug/ml 100pg/ml 500pug/ml 2000pug/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. %l a1 Galiiuall A g S s 4lladl) il 2-1-5

:et Dur.

Aspergillus niger »ad Blas) 43 yeae IS day )l e s jal HLEYL 4y Soe o il s

e\)%j‘ Al Staphylococcus aureus <Staphylococcus blanc e‘).ﬁj‘ daa g0 LS e B ke Al
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2all (MeOH :CH,C, 1:1) alall paldiuall o (15) Jsaall B dasld) miliall < el
Loyl dalaia ylad Oi} 8dall 4y jagall G ai Lo Thymellaea microphylla Coss. et Dur.
. uM)ﬁS)ﬂ\BJQJ@WJ:\‘ﬂ

. 8000pg/ml dagdl) dic &y Staphylococcus blanc LS gl Laydil) Adlaia Hlasl 40 g_gjf—‘ Sl

Allad aa 6 Y ) LS 63 paaal) 4 ) eyl U< & 43,1861l 4000pg/m] e oaldiuall @3)43\
Asdid) 38 3l Ne gopergillus niger hidll 5 aic Staphylococcus aureus (< IS 2ia
Thymellaea microphylla 43l JA)) Galiiuwal 445 Sae i ddladll 2005 oy 2 15 - Jean

:.Coss. et Dur.

a4 Kl e Su)

4 i 250pg/ml | 500pg/ml | 1000pg/ml | 2000pug/ml | 4000pg/ml | 8000pg/ml
- 3

Bacteria :
E.coli ATCC - 6.75+ 0.57 7.25+0.86 11+01.47 17.75+£02.1 23400

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. 43ll sAl) (aliiall 30wsSM dlaal) Jadl) milii -6

set Dur.

e ol A BasO Al Jadll G JKEY) A Al cilyiaiad) s clajaall JMA (e sy
Je 10/ e 1 pmniy g Thymellaea microphylla Coss. et Dur. il slAl) (alitil)
LD D Hlie laa e asly bl JEY) 8 dai sal) clagsill ol ja) &3 paliiud) 8

73,00% O 5AY) dasi (e (ool 3a iy Cim 1/10 Sl Aald € el s 5 Jatinal)

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) SasdU dlaal) 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 53wS3U sliaal) Jadl) bl badall -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 5 alddl paliioid! 30 slaal) Jadl) 45 i Alu) daall 37 - JS
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Thymellaea microphylla 5l A Al (aliiuedl 30uS sbiaall Jadll jlate Gy -35-JS4)
Ll s ¢ paldiuall ddlisdl 50 5l dpalaie¥) o A8 & @llhy Coss. et Dur.
DPPH S jall Alaiial) dpaliaial) laasi A (e 30l 300 ) ae andiill Jadll 4 2l 3l
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ABSTRACT

Essential oil components of the aerial parts of nialea microphyla Coss et Dur. have been
studied by gas chromatography-mass spectrometryaftord 11 components. The major
components were found to be: D-menthone (41.86 %)Jndecanone (23.74 %),
Pulegone(11.94%) and Perillal (9.34 %8ome other compounds were only present in minor
amounts. In total, volatile oil composition Biymelea microphyla Coss et Dwras considered as

a rich source obxygenated monoterpenes

Key words: Thymelea microphyl@oss. et Dur Essential oil, GC-MS.

INTRODUCTION

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

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

Thymelea is a Mediterranean genus belonging tanagpity tropical and subtropical family. This
genus is here presented as a particular case @ wie hypothesis of an in situ evolution of the
Mediterranean flora from a Tertiary subtropicalcétcan be phylogenetically tested.
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Thymelea Mill. comprises 31 specigd. In Algeria it is represented by 7 species onaluith
namedT hymelea microphyl&€oss et Dur(Endemic plant]1].

Thymeleaspecies are reported to be medicinal plants ifitdr@ture as well as in folklore, and
their medicinal values are well documented. Theapprties are attributed to a variety of active
phytochemical constituents. Many flavonoids andncartins have been isolated from various
species [4].

The present work deals with the chemical compasitibthe hydrodistilled oils obtained from
the aerial parts of the Algeriarhymelea microphyl&€oss. et Dur previously not investigated.
Noneless, some studies have been reported ompdueesThymelea where Odehet al. (2007)
investigated the volatile components dhymelea hirsutand identified the major components as
hexanol, nonanal, decanal, benzaldehyde, 3,7- Hyh&t6-octadien-3-ol, nonanal, 9 — benzyl
alcohol, dodecanal, tetradecane , phenylethyl aldéh Another 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 plarasndentified byDr. Chahma A. M. university
of Ouargla. A voucher specimen was deposited at the chgmiB@partment University of
Mentouri-Constantine under the code number ZA 107.

Extraction

Essential oils were obtained by hydrodistillatidn100g of dried fruits using a Clevenger-type
apparatus for 3 h. diethyl ether (10 ml) was usetha collector solvent as reported in literature.
After evaporation of the solvent, the oil was dr@ar anhydrous sodium sulphate and stored in
sealed vials protected from the light at —20 °*Gobefinalyseso afford 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 5978kass selective detector coupled with an Agilent
GC6890A gas chromatograph, equipped with a cro¢edi 5% PH ME siloxane HP-5MS capillary
column (30 m - 0.25 mm - film thickness 0428h). Operating conditions: The carrier gas flow W6

ml He/min, column pressure was 100 Kpa. The injeatml detector temperatures were 220°C and 250°C
respectively. The column temperature was held &€@0r 1 min, then raised from 60°C to 200°C at
10°C/min and held there for 5 min and from 200°Q46@°C at 10°C /min and held there for 6 min. The
program was run in the splittess mode with a masge 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 or thasis of their retention indices RI,

(determined with reference to a homologous serfesoomal alkanes), and by comparison of
their mass spectral fragmentation patterns witlse¢h@ported in the literature [7] and stored on
the MS library (NIST database). The concentratibthe identified compounds was computed
from the GC peak total area without any correcfaartor.
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RESULTSAND DISCUSSION

Prior to carrying out the hydrodistillation, a pbgtreening study has been conducted focussing
on 7 chemical groups. The results revealed theeppesof essential oil, flavonoids, , saponins,

tannins, and Coumarins, not previously reportetthénliterature (Table:1).

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

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

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

Flavone glycoside - +++ ++ . ++

(+) present, (++) present, (+++) present, () €m¢-) absent

R:Roots, L : Leaves, St : Steams, Fl : Flowers, FR@its and Seeds

The GC analysis identified 11 compounds represgrithlD % of the total volatile content. The
major components were found to be: D-menthone G4%g 2-Undecanone (23.74 %), Pulegone
(11.94%) and Perillal (9.34 %). some other compsumdre only present in minor amounts. The
oil composition is dominated by the Monoterpenes.§6 %) dominated by oxygenated
compounds (62.94%). Among the sesquiterpenes, ogygd 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
Périlrél 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 Monoter penes 4,92
Oxygenated M onoter penes 62,94
Sesquiter penes 154
Others 30,55
CONCLUSION

Based on the above study, it may be summarized ttteatflowering aerial parts ofhymelea
microphylaCoss et Durmay be utilized for separation of the essentiahod a source of Oxygenated
monoterpenes.
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Rosume

Le but de notre travail est orienté vers I’extraction, 1’isolement
etl’identification des métabolites secondaires issues de Thymellaea
microphylla Coss. et Dur. et suivi d’une ¢évaluation de 1’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 1'analyse des huiles essentielles, nous a fourni onze produits, parmi

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

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

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.



