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Résumé
Le but de ce travail est I'é&ude phytochimique et I'évaluation biologique de deux

plantes médicinales Haloxylon scoparium Pomel ( Remth ) e Traganum nudatum Del
(Thamran), les deux ont une grande demande dans la guérison de nombreuses maladies externes
et internes dans les différentes régions du pays.

Les éudes chromatographiques analytiques et spectroscopiques (HPLC / UV / MS)
appliquées sur les extraits de butanol dans les limites des conditions expérimentales, ont montré
la possibilité de la présence de différents types de flavonoides, dont quelques-uns ont été séparés.
Tandis que des éudes chromatographiques (CPG / SM) montrent |a présence de composés
chimiques différents, on cite : des composés cycliques azotiques, des terpénes, des composeas
aromatiques, des esters, des acides organiques.....

L'évaluation biologique des trois extraits obtenus a partir de chaque plante contre sept
types de bactéries, Gram-positives et négatives, a donné des résultats positifs contre Gram-
positives, en particulier de type (Saphylococcus aureus), la comparaison entre les extraits de
deux plantes indigue que le Remth est plus active que Thamaran.

Compte tenu des essais de |'activité antioxydant des extraits organiques, on conclut que
la plus grande quantité de composés phénoliques et des flavonoides enregistrée dans I'extrait
d'acétate d'éthyle. Les extraits étudiés une activité antioxydante importante; dont la plus grande

valeur est enregistrée dans I'extrait d'acétate de Remth.

Mots clés. Haloxylon, scoparium, Renth , Traganum, nudatum ,Thamran, Etude phytochimique, Flavonoides,

Activité antibactérienne , Activité antioxydante.
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Abstract

This work aims to study phytochimical and biological evaluation of two medical s plants
Haloxylon scoparium Pomel ( Remth ) and Traganum nudatum Del (Thamran ) both have a great
demand in healing the many external and internal diseasesin different regions of the country.

The Analytical chromatographic and spectroscopic studies (HPLC / UV / MS) applied to
the butanolic extracts within the limits of experimental conditions applied showed the possibility
of the presence of different types flavonoids, where some were separated. while chromatographic
studies (CPG / MS) indicate the presence of different chemica compounds, including: cyclic
nitrogen compounds, térpenoids, aromatic compounds, esters, organic acids. . . .

The biological evaluation of three extracts obtained from each plant against seven types
of bacteria, Gram-positive and negative, gave a positive direction bacteria Gram-positive results,
particularly type ( Staphylococcus aureus ) comparing the extracts we conclude that the plant
Remth more active than Thamran.

weIn light of the antioxidant activity test of organic extracts results concluded that the
largest amount of phenolic compounds and flavonoids recorded in the ethyl acetate extract of
both two plants all extracts studied have active important antioxidant which recorded the highest

value in the acetate extract ethyl plant Remth.

Key words. Haloxylon, scoparium, Remth , Traganum, nudatum ,Thamran Phytochimical study, Flavonoids ,
biological activity, antioxidant activity .
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sl (4-coumaroyl-CoA) Ty Clag il g Ll

(Chalcone synthase (CHS)) ol ¥ (e sty (Malonyl-CoA)

(b e miage oo Cmlind) (Stilbine synthase (STS))

CH

Q COOH
\ SCoA + 3<
COSCoA
HO
HoO
G =

sSTS: Stilbene sy nthase

4-coumaroyl-CoA malonyl-CoA

O H (@)
Tetrahydroxychalcon Stilbene (resveratol)

s: chalcone synthase

i) g ciligILa) ¢ Ul Joli :(4-1) Jeal)

dss S (Chalcon) (Aurones) -

PO A 43l (Naringin) -
. (Chalcone isomerase (CHI))

HO
O | g
P

OH O oH o
Naringenin(Flavanone)
Tetrahydroxychalcon OH
HO O 0 O
CHI: chalcone isomerase oH o

CHI

OH O/OH
OH O HO\@K(:Q.\‘\

Naringenin(Flavanone)

cligyl) o cligilddl) g likaa) Jelds 1(5-1) Jil)
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hydroxylation 4.lax 5 il (Dihydro flavonols) Jsis@™a g o oS -

ayil Aanlsy jin ddenll 028 -3-
. (Flavanone -3- hydroxylase) (F3H)
Jiial dplav g Ada S (Dihydro  flavonol) Jsseddld gyam ALE paast ey -
JIS 4S8 Sy (Al (kaempferol) @ (Flavonols)
. (Flavonole synthase) a3 jusCs G,
83 (Apigénine) : Zaud Cs Cpadld dhayy JSio iy -
.(Flavone synthasell)(FLS I1)) (Flavone synthasel)(FLSI))

HO \@E(:g.\“ \©/

HO O
F3H
> i
OH

OH O OH O

Naringenin Dihydrokaempf erol

(Flavanone) (Flavanol)
FLSI

OH O
kaem pferol
OH O (Flavonol)
Apigenine
(Flavone)
FLSI:Flavone synthase | F3H: Flavanone 3-hydroxylase
FLSII: Flavone synthase || FLS: flavonol synthase

OS5 JsigiEl (Jgigilh gua L g Ukl Jeli :(6-1) Jeil

G emCs G e oY) e sens dal)] 8 Aldie (aiifisale) B ol sauS] -
Ol il Gk e A Jeldl (Génistine) (Isoflavone) sidld )

. (Isoflavone synthase)(1FS)
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IFS

OH

OH O

N aringenin
(Flavanone)

G enisteine

IFS: Isoflavone synthase

Qs £ Ukl Jo i 1(7-1) Jed

a1l Caalall 8 (5l de sana AN EVEY
Cpaili g1l au Wy (Dihydroflavonol reductase (DFR))
(Anthocyanidin synthase(ANS)) a3l C ontae Liaa iihayly

( Flavonoid 3-O- glucosyltransferase(F3GT)) a1y Ol G NTIPY

AT S e ) )3 ula) Ly H Jladinls a5y g3
OH OH
HO (0] .,\\©/ DER HO O _‘\\©/
OH © OH OH
Dihydrokaempf erol Leucoanthocyanidin.
(Flavanol)

ANS
OH OH
+ +
HO Ox O HO O O
- e )
= -« =

O-Gls OH
OH OH

anthocyanin. anthocyanidin.

DFR: dihydroflavonol reductase

ANS: anthocyanidin synthase

F3GT: flavonoid 3-O-glucosyltransf erase

il i) g Cpiligiiy) ¢ U] Jolis 1(8-1) JSl)
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(VIH) 3 gt i Agaall Al s cla gl V) Caeli G

A Jas e SN A0 8 LSl o
3-methyl Kaempferol , Génistine, Quercétine
b Vil bt 4 pasall b JSHuel degene Gl Gl bl )

[48] [47] [36] [22] idledll 028 3iinil 5, 5

23] Gany Aallee b Alasioaad] o B8N £ g5l Gany ¢ (1-1) Jgaadl

((+)-Cyandidanol-3, meciadanol, (Kaempferal )
[23] catechins) Laal
(Sofalcone, Quercetin)
(Quercetin, apigenin, catechin)
[23] (Hesperidin,rutin, luteolin) clgy)
(Kaempferol, myricetin, fisetin)
(Quercetin, Kaempferol, Galangin, Apigenin)

23 . . C +yUa paad)
[23) (luteolin, Catechins ,Genistein) ol
[23] (Fisetin) (Quercetin) (Genistein) 58I i
[23] (S-hesperidin, Linarin , Naringenin) L
23] (7-monohydroxyethylrutoside ) (Quercetin) Al ()l

(77,3’ ,4’-trihydroxyrutoside) Agaal) Lo gy
[23] (Quercetin) (Fisetin) PRARIPAR
[23] (Rutin, Citrin)  (Quercetin) Lpaalaal)
(23] Onitin,) (Avicularin, hII‘IUStI’In) (Quercetin) \

(luteolin
(Tangeratin, hesperidin, quercetin, rutin)

(23] (, O- Trihydroxyethylrutoside (- Adta

Nobelitin, ) droxyethyl)rutoside,(+)catechol)
(sinesetin
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Jlarinly (aldiing dg )<l chlag dlal) dpdad V) Gl pall Loty oY) il
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[49] [4]4nkidll &) (385 ddlisa Clyiall
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LSl Ay Jead (A el sl Gl anil oo (Ahesileg S Juadl) 2y
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BAW: n-BUOH/ACOH/H,O(4/1/5)
TBA: t-BuOH/ACOH/H,O(3/1/1)
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JalSalu 48830 cilidal) LS silag S o claisidil) Juail A5aal) )sh¥) aali(2-1) Jsaad
‘ EtOACc/i-PrOH/H,0 : 100/17/13 ‘ ‘
EtOAC/CHCI3: 60/40
CHCI3/MeOH : 96/4
Toluene/CHClz/MeCOMe : 8/5/7 GoSala 2igid
Toluene/HCOOEt/HCOOH: 5/4/1
Toluene/EtOAC/HCOOH: 10/4/1, 58/33/9
Toluene/EtCOMe/HCOOH: 18/5/1
Toluene/dioxane/HOAC: 90/25/4
n-BuOH/HOAC/H,0: 65/15/25, 3/1/1
EtOAc/MeOH/H,0: 50/3/10
EtOAc/MeOH/HCOOH/H,0: 50/2/3/6
EtOAc/EtOH/HCOOH/H,0: 100/11/11/26
EtOAc/HCOOH/H,0: 9/1/1, 6/1/1, 50/4/10 Lisla Lighid
EtOACc/HCOOH/HOACG/H,0: 100/11/11/26, 25/2/2/4
THF/toluene/HCOOH/H,0: 16/8/2/1
CHCIl3/MeCOMe/HCOOH: 50/33/17
CHCI3/EtOAc/MeCOMe: 5/1/4
CHCI3/MeOH/H,0: 65/45/12, 40/10/1
MeCOM e/butanone/HCOOH: 10/7/1
MeOH/butanone/H,0: 8/1/1

EtOAc/hexane: 1/1 Gesile
CHCI3/MeOH: 92/8, 3/1 RELLIRY
n-BuOH/HOAC/H0: 4/1/5 (upper layer) ajesta oy g3l g
CHCIy/MeOH/HOAC: 7/1/1 Jgigid g AL

EtOAc/HCOOH/2 M HCI: 85/6/9
BUOH/HOAC/H,0: 4/1/2
EtCOMe&/HCOOEt/HCOOH/H0: 4/3/1/2
EtOA ¢/butanone/HCOOH/H,0: 6/3/1/1
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QPN Sy un A7 5] 68 sy AE-T75
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d(J =2.5H2) ) d(J =25Hz2z) ) 57.0H
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R=H, CH3 5 PH
o) OR
7.9-7.6ppm | 7.7-7.5ppm R'=H, CH3 %/I s
I OR
> OH
] OH
7.7-7.3ppm | 7.5-7.2ppm LI e
7 O\glycosyl
,  PCHs
o] OH
7.6-7.4ppm | 7.8-7.6ppm R=H, CHs, /I I e
glycosyl L

H's

ek

H' iy Al o 3 :BARAY Jo cNadiua S

AlinS g Glesane
(7.5-6.5ppm) Jlaall & dlal 5)Lil
plalite e 49U 5)li) Je JaniCs Cg  (O-sucre) (OME) S sire
.(J'=2.5H2)
:C dala)) cligig
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Qb oslag i) Ala 8 L Al A sl chlil ae Jaln oS Jully
[54] [51] (8.7-8.5ppm)Jlaall & sala dpla axy H,

C 4ala ubyjju.bw\ Slag 1Y) eh\ :(8-1)J g

~ 63ppm(S)
2.8ppm(dd) 5.2ppm(dd) Geilind
4.3ppm(d) 5.2ppm(d) Jsilenid
- 8.7-8.5ppm(S) 19800 g 3
Hp He
7.3-7.7ppm(d) 6.4-7.4ppm(d) OsSIL
6.5-6.7ppm(S) - YL
tASLAY) cligig pll
Jadll (8 JaS gind ] sl dnsan clig

.(4.1-3.0ppm)

s 2wl g5 o Hir gpast Ol (PhasSll ZLyY) adieg 1 Sl Gilighg
Salls OsSalall G Adasl)ll £ 935 a8 s

las (e sl Jlae (4 (g : ) gala) &) |

[54] [51] by oda oo Al axy se
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5,2-4,8 7-O-glycosylflavonal
6,0-5,7 3-O-glycosylflavonol
5351 7-O-rhamnosylflavonol
51-5,0 3-O- rhamnosylflavonol
4,3-4,1 3-O-glycosyldihydrflavonol
4,2-4,0 3-O- rhamnosyldihydrflavonol

s & Sully ¢sSlad) G ddabll g9 23 Hy Hype o OU8Y) b dad Jais

F=THz o)yl eyl a8l G} b Sl
Jiie Ao sena (5ig J=2Hz 1a axy sial)ll
(J'=6.2Hz) sl (1.2-0.8ppm)
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Al Al A el Fad AL’ ALy

il (e Al 2 A ) 2 liat L Led i) 33l Lgale Jasl
e Adphall saa Gk el ()] aaai A ey Al 20y 05 s Adll b2
DAl Glaglaall diash 3 e il 830

Aleaall dapall o Sl gl aaan -

[55] sl JSuel) e Lehalil adlsey ¥ agivuall dapda -
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. (Chenopodiaceag) )yl dduadl) Ciag .1-1

1400 102 Jadi @m0 L haliy lie] dluadll o3 il plase
B aalgh Cun ¢doalally Ailall Blliall & sl allall elad] puea (b 3y
sala¥l b L aslgn;  ((Ozenda) ) V20 dawsy Alledl) ¢haall b
Koyl (8 Ll L) csia ¢ ansl) Ll shaa dolans) 38l e haal) ddauiall
U Aas)sY) Bhlal (s

sl dllay ¢ 1) Gmny Bpina o)l cAije las glach dlaill o2a clils
Sl dma GhsY) Ol el b oSy fdie Biiae <

Al o ALl die JSG 8 el gl Jamd A5 sleel JSG e oG
o S A Lje Bpia 5SSO Auallyy asall IS Bliade 06 laty)
Gy Gl s )l e S aals Tama 00 Bl B
gl o (goiad Aluadll o34
aall (Nitrophile)e) sl 2l (Xerophile) —alaall dadl el )y Calaally dalall 44yl
DbadllS dladl) pda il Lany g3 Al @blal) uilsys ( (Halopeplis)

[8-2] [1] (Spinacia.Dleraceae) (BetaVulgaris.(L))

: UA\}M\ Aryigig duayl) lll ol Ciagl) 2 ||

( Haloxylon scoparium ) e/ il cauag 1-2 -1

Aty et il aale JE A8 fumd Bpraa Glpad o) lua e 3yle
L0 peu - 5ADQ S R 0 pra Qb g L e o)l

[12-9] [6] : b LS glac Ciuas
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2m s ) i Alea ¢pll) 612 gan Apnliie Ayig 55 1 gdal)

) 3 cm ok Jomy 8 150Cm  0.5Ccmpe dsh #lg 5 1 el
A8y J<al bl glact sae ) Gadiie (alagl) ) la pmal o) 53 (

ccalial) aay agud ) ety emdl leig) dbiada ( )

e JS8 A el Alle ) Lgee (g8 (Sadla i e Ouadl) Lt @hgY)

ooy il laall 8 Jasd cdgps

eyl L) oo dalad s Cdall dpulaa (b yaraar LAY

celiay ddle] Al L om3ll G Jals aalgm : Ll

L) ange (B B)d geng Cilad oLk Adalae Ay (4555 Lesec 1om

sealidl) dpand 2-2-1|

[12-9] [6] [3] e dale eloud 32e cilill 13a te lay ¢ piilall Cosa
- Haloxylon scoparium (Pomel)
- Haloxylon articulatum (Boiss).
- Arthrophytum scoparium (Pomel)
- Hammade scoparia (Pomel) IL.

- Haloxyliun tamariscifolium (L)ou Pau.
L.-,sj J\'LT}'}'“ L.)'.’ C),-."JM C«L}A.é L.,S—.’y )3,45\ Q)S..J Jﬂj "‘_."“ n

[13] [8] Leclerc 1874 Zin anjial) Canhal) 3aee 3 300 de QXS aalal
[24]
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[12-9] [4] : <luill  calladl) Ciubuail) 3-2-1

L4

:4Slaall-
(Spermatophytes) <l g yll: & all—
(Angiospermes) P g Al cat—
(Dicotylédonnes) <uli galii Koy prialal) ¢l gd: cual)—
(Opétale) lass YV chwall cad—
(Opétale hermaphrodite) fusuall lbag @ dladad)-
(Controspermag) by yivadl: Al -
(Chenopodiaceag) 3y ll: dluadll—
(Haloxylon) yaliuSafla: (udali—
(Scoparium) »sbeSu golll-
: alall ‘”é\,a__)_l' ) aaigill 4-2-11
&5 Caopll Sl o i (1984) Greuter et al g ol Al dagall dyalal) dusf )
a5t (Al Baay B8 Y15 Bhall by ye Wil (g 2ias
(Cipbani oo Lyl ) Sl ) i ) e S 3
sl el 5 2l Yy el Y Adlatl) ehmaall (S e ity ciall 13
ol Dl agys iy el 4 cupal ) duadell cludyal) L
gl 138 sals L Jassig i)l 5 Leihania e Ledid ) Adledll ¢ )aal
gea o G egshaaall Qb3 Al BN G Jealdl) aall e g 550 G Jled
(all Csiall A ST R 03 e Cireal cililas)
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3 A G s cas s Bnslsans Ansliysans Jalse dalia Jalsal s
e Gl Bhlie (ol g o S g
T T10] o lsia iy e ) eliall

§ ot Al cluyal) 5241

(Anabasing) : leeal colaylall aslgi cony el
[6] <laimislbially ilumaell liy)la S oy @™l (Nicotine)
[12]
(18] Gl Gly) (pe Al Clayslal) b 5 il
Carnegine , N-methylisosal soline, Tetrahydroisoquinoline,isosalsoline,
salsolidine,dehydrosal solidine, isosal solidine, N-methylcorydal dine,tryptamine N-
methyltryptamine,Salsolidine ,2-methyl,1,2,3,4-tetrahydro-carboline.
[16] Al <l Al b 25 43l LS
Isorhamnetin 3-O-f -D-xylopyranosyl-( 1""—3")-a-L-rhamnopyranosy!-
(1""—>6")-B -D-gaactopyranoside,isorhamnetin 3-O-3-D-apiofuranosyl-
(1"—>2")[a-L-rhamnopyranosyl-(1"'—6")]-B -D-gaactopyranoside , isorhamnetin

3-O-a-L-rhamnopyranosyl-(1"—2")[a-L-rhamnopyranosyl-(1"'—6")]-B -D-

galactopyranoside
Joms o S5 Clag DU g 150 (any o Alaill o2a Glils (e slgia) ) 46l
.[18] [17](ISORHAMNETIN)  (Quercetine) (Kaempferol) :

: ablial) cin o bl Latitl) ey L) 6211

& sl iyl e Jaxiy (gee) Gl 8 (Haloxylon scoparium) e/

& Aol 4V lexin) Joa 3iaiall lgaill ¢ janaill daglie o e loy Al Jlee

oany (ol Dy pall Joall (amy Ag Angiall Blalid) Calidg
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[19

:lial) dayigig ohedall il aUai) Ciagh 3- 11

:( Traganum nudatum) /el all Ciag .1-3- 1|

15 O b leli)l Ay deha)ll Al o Braze 30l (o Ble s laal

Aasliie Al Byraa (Bhsls cslian bl g udl gl s Jaay 25 40cm

& dand Jul) gad dgaia syual byias dllgdl @) dal 5 elpad dylay

S Baaly e daagia 058 YY) deiia Al Lelinn (Al ) (e de sana
(Jofls Lole @ed) mull (B ais Ja5 dipae S S5 8 2D

shiva elpadll Lgihsl muals aladl dSs o Aol ablas Galial) 558 DA Canal)

[25] [24] 4y
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[25] [24] 5 ol o Alalal
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ANy Pl NVgly salsl) A5 dnals & Al Yy alsal gl Al
[25]
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- aa )l il e gidl) Gandl 14111

: eoladl) Gty Ja L 1-1-T00

il 8 a8 talime (gals Ge BOKM) Oloy Abhaie e Gl A0 Coin
il Jaad 8 (Aol 3yl
Yy Jli 160Km O Cayind yfra il
Jafl el &
A Jalall ye 8 A ol A lee A ) e aa
Al LYy i) (e Al A
iaill Blee Jinl Bypm shial G s o Bnd SSAGS -

O Asall Clilise oy ae ol pLlae (58 Lgile Jomadll o3all Giyd -

o e Baal AT ) oo e il pe Jal) 8 Cauinill lee 43 -

.&wiﬁlﬂdﬂ\&q:\é;ﬂ\@.«;m .

 aldl) (piddy cad . 2-1-111

laghal 3awd Ziall JalSl Cagatl) aay

.2 mm (si) -

.1 mm -

il ialaydes) Jah Glall Gl aamg Gl Alee ol 2y
Adlastial G ) 3305 3
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; At Aibassl) ) Lady). 3-1-111

eans a0V ChLaaY) (e dleay Ll Gyt Al Al salal) aaas 8
23] L b Leleno il lasind il Alladll o gl Calidg
: (LesFlavonoides) <oyl ,Lad) 1-3-1-111

10g 8 adis cilall Sl §saasal) o mL 150
Ciisall ipang sl %1 ( hdin & 48
L) g8MEL alal) LAY
(2N) NH,OH il Jslae ddaulss oplad adde Jemaal) el e 10 ML

il a1 sl el oDl Jausgl) sl 2e pH pH ahe o5 Cua

ol o8l agag Jala

( Les Flavonoides Libres) 3 ad) culauigadal) i) .2

25mL ) Canais Hlis) Gl 8 leauais aile Jeasall =30 0 5mL

( ) SaSh hall gl lalls =) (Alcool Amylique)
Bl s aalsi e Jy Lea LYl
. (LesFlavonoides Glycosides) 4 sSalall culadodddl) s .3

Taeal) cuas il sl g dde Joandll JpaSl) p LI 35 -1
(%1) ssall el ag )oKl jmen 5o 3L (5 g2y ale Janaddl )l
25mL 4 Capaad 2yl dang o iiBr B W] Ala alas 8 Jgdaall (A
sl e li Ja s lsally 2yl aay (Alcool  Amylique)

A0 sSlall Gl B sl e Jy Lea Dia) ol
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AL A0S L) Canmiy Ll gl b lgaig e Joandl) 8D e 5ML - 2
s e da lea jaal) gl sels Jaadli 3ae aay s leasi @ (MQ)pspisal) (se
o) Sl ) ol gadlal)

. (LesAlcaloides) «ilaioldl) jLid) . 2-3-1-111

150 ML b oy ccalall Sloll @sa ) (5w 109
idens oy Baplaall idec 22y pH=9 dule 1) (2N) NH,OH

I 3

(Chloroforme) ( / )
2mL 8 o ale Jmadll i uhll A i any (ge—iaall
COL G4ty mia i (%1) (AcideChlorohydrique) ca—sadll ¢lyya a1
Ll salg e Ju e panl Gandy JS8 LAt ule IS (g ks

: (LesCardénolides) <ladeiia\sll jLad)  3-3-1-111

i &5 30-20 min aal Ll oLl 8 adiy ¢ 3lall yasall (10 1g
Lii e 10 mL daulg ade Juasall Jodaall (/) Gadlata) dleny lada
3 mL & s @l cully jam e diasdll (guall skl (JaliYly a)sds)slS
B e cbplad Al i A3 (Acide Acétique Glacia) sl i) aes (e

(H2S0s) sl (aes o bl i Loy (FeCly) aasdl a8

lad sl aals e Ju lae ()30 puadl gl omeall skl
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: (LesTanins) <luadall Ldd) .4-3-1-111

(Alcoole Ethylique i) JsaSll A by ¢ Slall §awall 0w 10g
2yl (D e e Al Giliay adde Jeandll m8)l1 (xip &5 30min (%50) )
(Slaiall aals e s pad¥) oplll geds Jaadli 33e day sl

relinilly dasdiall 8 Mg i) HlEA) | 5-3-1-111

(LesStérolesinsatureset Les Terpenes )
20 mL e éé aiy cgﬂ Al 3 wall o Bg

o gl = anle Jaadl e Shl il by o5 30 min (Chloroforme)

Addall 8 eal) el ) B2 amy Jeady (2 5zl o Wl gk Ja a3
Dlills dasdie e Syl sl e diy (sl G Alaldl

. (Les Saponosides) <iaigigball LAl . 6-3-1-111

Ay phaiall sl e 80ML (4 piagy ¢ Sl Gsaaidll 42 29

Sy ad s s JLER) gl 8 m S aa c3mg b sy 15min

Aalg e Jal 15min saal 8i5se) joedh aay o A ¢ A ima A ia) 52l
.l 50 galial)

" (Les Sté&roides)  <llig i) jLd) . 7-3-1-111

Y Joalll (2 20mL 8 Ay ¢ Sl Gl s 59

Cillly =GBl Sy cx iy o5 30min (%70) (Alcoole Ethylique)
(= uaﬂ;:\_“‘\_)au'é)_ac_‘i}eﬁﬁ)jd_,‘)}ﬂ\ u_a20mL ‘_,’J &_1_93_.,14_”\19 d_m;.d\
fopand ) sy i)y e Jaastin () gl
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5} 44€a zuLug)

1ml A by jlas) Casal 8 aaasy 10 6Y) amdll -

o Sl yindl g e

Mwé}bﬁnﬁ»UquJmlupigJHﬁgﬁumML

sl o5 (Acide

) gl () Iy 2 sl gl s sigal) s e Gy <
(Sl g il Cliidie sl 65 e dy

aaal Ailas) 4 ;y\ <l Ly |

e Lgdle Jmnll

Acétique)

Craplf il A0 Alanl) CLasN) i $(2-11) Jgaad

(LA K 5&)43\
+++ + ++ ++ + + Bad) culad gt -
+++ + ++ ++ + + il § gSatal) il 3N
- - +++ +++ ++ ++ EARYPA A
++ +++ ++ ++ Cluadsl)
++ ++ ++ ++ Gl ¢ gabuall
- - +++ +++ il aad glaa )\l
- - ++ +4+ 9 Ansdiall e g i)
iy 2
+ + + + Anpdiall & hayg el
- - + + il g i) Ciliiiia
:(-) Camia aal g 1(+) (+4) (++4)

5 adY) eiall fn Jualdll bl gall 2 Jalad
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Cilpacalf il A 6Y) Ailuasy) ) Laal) @il 2(2-11) Jgand)

+ + dalad) i gAY
+ + sl cula giNal)
+ + YIS RO PN REARTAY T |
++ + il ad g1
+ + + Gluadal)
+ o+ Gl il g dapdiall g o)
++ + Gl galall
- dagdial) e Cilag i)
++ il g i) ciliilia

1) ((5) S A i(+ 4

;i) ABlia

Lok Lo Jaas Lgle Jomnall 20491 )iV il DA (g
ol Aala il Sl s 2als eyl .

eyl b2l gl Aplall o LacI A 8IS 8 Ly gl
LY g350 . uadyl
Aty sdal) 85y Ay gl o LiacY) AES 8 o el calag il

Lol cdalally ;L)) 8 3am o Ay iy s illy 3sY) 8 Ala g

S yat Ca cJalally Hsdall lacle elac) &S 8 2l g8 <l slal
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Lo adg ¢ lailly Hlagyl (- daugia Ay G35V )5 sl 850 Ay

Ay Sy, WCh i gl LN AES 8 a sl il aiad)

Eé QLI‘J_\S‘}L?JJSH p 2 ,',n_} l_‘j d ..“5'_'“ 2: sl d_iqj \_@_\i \}[;\ Q‘J.U:\)Jt_uan

gy all Ay ally o il sy dadh lly (3hsY) 5y oS Ay 3 SaE

A ) .\\}3 d\ m'\j il m}lq 2.1 “\.i.\ Cr < ool '\.:q )"gnj :\,, A \ .:é

-~ -~

Byiaal) Akl ¢ liac) A8 8 il il

sl dalet P .L}ALQM Cabd Jad LaS cday Gl p a6 il yi W)
G_L: Al plally Al adall cg_a\A_'.ﬂ}s:a.JJ\.Sl\ Cy—a J< Jead syl j<)45\

Gl adall e Vg il oy @)l aay Lag Ll ) s

A gie Cuay 32l gt (g il i
asi o Ll Ly el ; S b aalsE g Y ke

e il

-
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Lo AL L2411

:(EtOH/ H20) slallg J gitiy) ddani) MALNI. 1-2-111

24h % 70 3SAl 5d Jeilhy) 3 aim Sl G wddl 4w 2Kg
ad larall st 3S55 aaat dygaandl ls V) (e EOLE A laall )5 g =iy
Glpdally Galdd vy bl o SDN b a8 ALl AL ey gy adall o Lally codds
-31) 4 guzanl)

400mL Jgsll j -

400 mL  Gbuall HolS AU -

500 mL Jiy) oA -

500 mL Jsitigll -

15l

Jslial (8 bl Qlayg laxaall

: (CH3COCH3/ H20)s Wllg () siaadl) Aauilgy (addind).-2-2-111

24h saal Jg i) i) A ads ( ) 2009
Llally Sl Gl paliing & (Aol sadd elsel) 8 Cadatll Jundy mudisill 22y)
Ayl (Glebs aas 32al Al Lz ) (230/460 mL) [ awd
ot e sk o deantit cdabiall cad i) e A 5 Ib) 0y
|l EA TR ECIS
(100 mL) sy Jiy) (Al & e SO padlanal -1
(100 mL) Sy ey ¢ e EDE Gadlatiul -2
Gy bl Cad A5 ey mdf & el bye JS 8 Al dypaall )k

LJ gl (& )
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‘ d_,-\\.u‘)(\ » 3L ‘_A QJ-\-'
i &3 24h 33 (% 70)

Aday e.t.LuuAS\ caat |J
A Al Al @l gy 5 pladdl) elally

b

. ‘ _jtli\f S Jabe il ua)\&.\.u:‘
\I_I\ /4 Jsoadl il g 400 ML

, _ ‘ L ye 0 Sl o
— Il | Eesass e
= 32a) 53 e Jila il (e DALY
JiY SR (e 500 ML
2 Al e & Jila -Jils
rl dyw\wSOOmL

S JAY) (Al il )l g arall c_\u)naﬂ‘\.ﬁlg@u)ﬂ\
Il

N

| 208 gl g Sl Ayl U Conad) Aol Ay gunall Clalatial 'ﬂ
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B | o omeiss e
b

‘ dauls Al e paliing
\ (50/100) /o5

d 'LL\AS\ J\ dy\.u‘)’\&u‘m g_Lm)]\ Ll Q—\MM‘L@.‘&@NA)&“

|
L

’ Al gl 5 S0 Al ) ol A e . H
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Al silag <Y Jadl) 3111
Bad ciligal) Aansy B gilag KU Juadl) 1-3-111

osbS Jhlsll

LD Tag il el o ) lliasi 3ye IS (8 Sy LS eaiall ol s g oyl

Jslaall 8 dbiadll & LS G&L) Jag il Gans G (e Ay paall ol Juadll
;A

el el claliiun! CCM ddaulgy Juall) gilis 1 (3-11) Jgand)

- el | 063
e s 0,66 sz sl siliae/a ) 585 ) 1S
Jial 0,70 = (0.5/5/20) 8IS A aliius
(1 yaal 0,75 R ¢ial)
cilé jeal 0,85 Ris
S 074 | Ry
i 0,54 Re,
=l 0,67 Ris A aldiua
ol 0,69 Rry | sW/dsbudasts sl JiY)
=l 0,75 Ris (0.5/5/20)
T 0,77 R
Jaal 0,81 Rs;
=l G0 0,88 Ris
«LJtBB) 0,94 Reo
G 0,98 Rio
OShy (o 0,18 R,
oSh 0,37 Ro | sbe/dslise/pysis sl
Jial 0,48 Ris (0.5/5/20) Jsilind) Galiiue
Jial 0,51 Res
8 o 0,65 Res
«LJtBB) 0,90 Ris




AlasS gl Al

5} 44€a ;ULUU

ol @l claliiual CCM Uanlyy Juail) il = (4-11) Jgaad

| |

CeHsCH4/ CHCIl3y/MeOH (19/1) CH3CHCI,/EtOH ‘ ‘
CH3COCH/H,0 (18/5/1) (95/5)
Ry il o) gl Ry il o) sl Ry adall o gl
0 | o | o _
0.03 _| o004 _| 002 _
0.08 _| 008 _| 008 _ s
0.15 _ | 0.30 _ 1015 _ ACOEt
EtOH/H-0
0.32 e iy | 052 e iy — | 024 | e iy | ¢ 20)
0.43 _| 056 oo oty - | 033 _
0.51 _| 066 | 037 | e ity -
0.61 _| 077 _| 059 _
0.74 e il 0.62 _
0.84 Avsejial —
MeOH/ BUuOH/ ACOEt/ | ACOEt/MeOH/H-0 BUOH/
CH,Cl,(1/1/1/1) (10/1.5/1) ACOH/H,0(5/1/4)
R¢ i) o i R¢ i) o i R¢ adal) o) oli
0.13 o0 _| 026 _
0.22 | 017 _[ 029 R e
O g BuOH
0.28 _ 0.17 i iy - 0.35 - | (EtOH/H,0)
0.33 _| 030 _| 042 _
0.45 _| 033 _| 060 _
0.80 _| 039 _| 068 _
0.84 _| 047 e aniiy | 0.83 _
0.57 e iy | 0.88 _
0.70 _
0.73 .
0.95 _
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_\3\_\45\ L@_\l:; Jaadll
w " uv CCM

Sall) claw sadlal) &\)j salgi Jlaia) i

e
Cs OH C. OH _
OH e (g5l il Qlaglidlall amyy Joigfas o AL (58Dl ) -
.Cs
Cs Cy OH e (ssming (ysSIL —
C C OH
.Cs OH Je oy ¥ s8ldgy) ! o
.Cs OH Jo (ssimy ¥ (s8Mo5) 1 (S pe @
.
OH e sy ¥ (ulddd 5 Cp OH (o gsiny ¥ Oasl -
.Cs
OH Cs OH (e (s5ing o800 -~
.Cs
Cs OH (o (ssing Jsis8 1o s i al o
.Cs OH
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LibrasS gindl) Ayl oy 5383 Ay,
A d8ldaay 483 40 Aujlad) L) S gilag S Aalgn (Juadll 2-3-I11

: ) ) A alitioal Lol Alanl) dagyd .1

TR : Al sy I gl s -
( GC-MS THERMOPHEST(TRAC))

(5%Phenyl ,95%méthyl polysilokane) HP5 : A, gilag Sl 3ganll £gi-

250°C : giall die 5 dayy/  Ca) AT [ siligl) 1 JBLY lad-

Smin 80°C - bl galin-
RETCR 3°C salbp 295°C  80°C -
. Smin 295°C-

0.2 | sAdgiaal) 4uasl) /1.5 mL /sec : @Al Jara-

70 ev :cplil ¢ gas / GBS dglle tCiE\S ggie

RT: 0.00 - 81.62
2.46
100 |
|
90
| |
|
80 ‘
70 |
(i1} 1
£ 60 |
= 263
[ =
= | {
2 so |
% |
= 40 |
o i ‘
1 H
30 |
! 12.?8 73.78 7510
| 7.28 1
20 o 20.35 | 80.88
| }l’-L_-_:_“JL s &80 i 22.57 34.82 50 42 73 34. =
s SRR e i ST
0 1—F -7 Vi T [ I 1 B I =1 =t = T
o 10 20 30 40 50 60 70 80
Time (mind

o alll A Ji) AW paldiual (GC-MS) alfgilag S ¢ (1-111) Jsi)
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i) 2

ol bl A i) A paliiual (GC-MS) Al gilag Sl Juall) gl @ (5-111) Jgaad)

/\/\/\OH n- acide hexanoique 60 73 87 99 3.25
/\/\/[CL acide hex-3-enoique 41 68 114 3.50
OH
J
0 = 3-pyridinemethoate 106 78 137 51 728
S de methyl 107 105 138 '
—N
: 3-Hydroxy-4-
methoxy acide 151 81 109 17.54
" manaelique 123 153 44
O~
[e] O\
4 121 152 93 65 20,35
hydroxy benzoate .
de methyl 122 153 94 92
I 205 57 220
Va X 4-methyl-2,6-
ditertbutylphenol 177 145 105 22.43
81
| 4- hydroxy -3-
°x—70 methoxy benzoate de
methyle 151 182 123 9257
~ 152 183 44 '
i 3-Methyl-2-
&w/ penty! 151 110 194 -
cyclopent-2-én-1- 43 194 195 '
one
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5} 44€a zu‘.uu

O/
2-Methoxy-4-(3'- 137 180 124
hydroxy-1-propényl 91 77 147 55 30.91
phénol 44
0 Acide
AAAAAANS hexadecanoique 1;\;, 223?31326 39.18
(Acid Palmitic)
,W/\/\/ Octadéc-9,12- 67 95 110 149 43.32
5 diénoate de Methyl 178 '
y 5 E-(Etetradec-11,13- 81 95 137
PN dienal) 193 208 280 44.53
ao . Bi-(2ethylhexyl) 149 167 57 71 56 10
| ACA phthalate. 113 207 279 '
148 207 72
on 1- (2-Acetoxy ethyl 281 149 133
T ) d3-6'd'f‘zagam°a 44 208 191 76.17
- one
<N/N A TS 97 282 355
356
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gl Slil Glzall o8 AU Galiiua (GC-MS) Al gilag Sl Juadl) gilis :(6-111) Jgaad)

©\ (?; 2-oxidemethylphenyldiazene |  4.593 4,125
N N
(0]
Cyclopentanone,2-(1-methyl 0.462 4,75
propyl)
. o 5,6-dimethoxy-1-indanone 10.455 16,43
/
GPhenanthrene, 9,10- 16,222 16,64
I dimethyl-
1-methyl- Phenanthrene
2-Ethylbenzofuran-5,6-diol 7.165 17,01
dimethyl
2-methyl-Anthracene
OO 6.951 17,21
O‘ 9-methyl-Phenanthrene 8.285 17,28
\L<_/=< 3,7-dimethyl 1,6-octadiene | 2.439 17,70
Phytol Acetate 0.504 18,18
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5} 44€a zuLug)

4,4-dimethyl 2-cyclohexen-1- 1.524 18,531
O one
W\A/\/\/j/ Hexadecanoic acid 1.747 20,20
VAVAVAVAVA VAVAVAVAN 9,17-Octadecadienal 3.525 23,39
®: Cis-3-Methylene- 11.326 23,52
cyclononene
NH; 1,4-cyclohexanedimethan 1.833 23,845
/ < > amine
HN
VAVAVAVAVAVAVAVAVAVAN heneicosane 0.684 29,83
INAAAAAAAAAAAAAN Dotriacontane
3.917 31,037
IS 1-chloro,tetradecane 1.605 31,209
/WVWWVWVWWW Tritetracontane 4.897 32,18
JAYAYAYAYAYAYAVAVAVAVAVAVAVAVAVAVAVS hexatriacontane 4,916 33,943
O. OH
T Octadecanoic acid 0563 34,223
WWWMWWWW tetratetracontane 5.073 39,687
NWWVWWVWWW tetratetracontane 1.313 41,772
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el S\ el sl A (aliiual (GC-MS) A gitag 1) Juail) ilii :(7-111) Jgaad)

e

(E)-3-hexene 0.275 4.876

H O@\/\OH M -hydroxyphenethanol 0.137 7.295
m)i/\/\/\/\/\/\/\/\)Sf Tri methyl s |y| octadecanoi 0.221 9.162

cacid
W\/\/\/\j/ Tetradecanoic acid 0.806 16,33
HO
(@] \N+/
\ /T Acetyl choline 0.816 17,96
(0]
VNNV Octadecanal 0.373 18.647

W Hexadecanoic acid
8.748 20,24

1-Heptadecanamine

AN 0.365 22,74
NN EN 1-(ethenyloxy)-octadecane |  0.536 23.057
OH Cyclodecanol 2.551 23,47
CM/W\A/M 9-Octadecenal
5.742 23,58
\/\/\/\/\/\/\/\Oj/OH
Octadecanoic acid 0.869 23,94
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AN Dotriacontane
7.071 24,993
Heneicosane 1.043 25,20
AN | Nonacosane
1.176 26,33
VAV VA NVE VA VEAVEN N 1-hexadecy! ,Pyridinium,
il chloride 0.433 27,24
|
¢ Vi
o hydroxydodecanoic acid 2739
o lactone 0.624
2-(dodecyloxy), Ethanol
N VA VY Y Ve v ( yloxy) 1.580 27,75
Tetratetracontane
NN 0.493 28,06
PANVAVAVEVAVAVEVAVEVAVAVAN 1.338 29,86
1-Tetracosanol
\NNNNNNNNNNNNNVNY
) 5.123 29,99
dotriacontane
1-chloro, Tetradecane
o TSNS 0.978 30,18
YAVAVAVAVAVAVAVAN 1-bromo, Hexadecane
B 1.944 30,29
j{ Oxirane, [(dodecyloxy)- 3189
SN TN TN methyl] 0.864
N
° 1-chloro ,Octadecane 31,99
1.877
/\/\/\/\/\/\A Tetradecanal 1.493 37,92
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il AiBla

aaliiaall AN ddldaa 438yl A5kl Ll silas )< ddadgs dalilanll Gyl
5 Al upaill Cagylall da Ay(plall IS A ) Ji)) (AUE)  gguaall
Jaws dmayal) dlgall 1SN GLLl Leiijliay Lele Joanadl 46N Galb) s Dl
DAl 4kl LS Hall aalg Jlaa)

LS yall g laaalV) (A gomall (alaa¥l el jia) el il cAualall 4355 5Y) LSl
S ) (any il ALl (2 ai L Le (A R Al )Y

P05 205
o 100 T
oH
= | s0 |4
1 ~ ~
B - 74 X :
| |
0 |
o 7Ol 18 |
&0 % ;': i
5 0 |
50 g . 1l
Q 3
40 o i
2 40 !| |
! E ]
3a 57 1] |
£ ; | 220 = 20 57
20 He . [ | [ 220
| 77 I | |
i a1 | e 193 o | ' 2o ! s . ||
' 3z | | 1 || | IIJH | 1] l 189 221 101 4 | a1 105 1| | |
o B L BT S G S A W S —— i [ 4y I | 1 | A | 189 | 221
o 50 100 150 200 250 ol O VL T T
mfr

L S pall ALi<l) Adladaa @ (3-111) IS salall ALCY) ddldaa :(2-111) JSl)
(Butyl Methyl Phenal) (Butyl Methyl Phenol) 4 all

m/z=205

OH R OH OH

I . EEE—
m/z=105

m/z=177
6/
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OH

\/];jj/\_|+ \/\li:;'/\ ) -(C0O) \/E

m/z=161

oH % oH T+

> \/ ‘(C5H15)‘ /\E:;'/
—_—

m/z=145

(Butyl Methyl Phenol)<S sall ALY cida diaMa YA (e dajiial) LUREY (amy :(4-111)JSE)

T=1 A
W ] 100
%0 |
20 i i o o
B |
70
! 5 70 }
oo | =3 1
1 ‘S 40
50 | il
| 8 so-{| | OH
A | 152 » !
| = 40 |
p=}
30 o | 1:_-"‘
o3 ‘ " 30 1 {
20 &5 | I | } : |
| il f
164 e _}:_ | v92 20 il
38 b T l 153 i 152
n-].-..i;"‘..*.. facghl | o ll |28 45 @3 I
o 50 15 ) SO 200 2850 E E i | 'P?I?A 122 | 453
ol L it i i A
miz

L) S pall ALicl) Adludaa :(6-111) Sl dna yal) Salall Aigl) A dldaa ¢ (5-111)JS)
(Methyl- p-hydroxybenzoate) (Methyl- p-hydroxybenzoate)
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+
L4 +
o 0 —_ o
-(CH;0)®
_
oH O H
m/z=121
_|+
O e "
O H
+ m/z=65
-
o 0 - —I_,_
-(C,H 30 ;)
—_—
oH o H
m/z=93

S yall ALY (ke ABaada JNA (pe Ao iBal) LUBLY (lamy o(7-111) S
(M ethvl- p-hydroxvbenzoate)

: Aallat) Belasl) o3 AL gilag <Y Juadl) .3-3-111

Agilent Prep - C18 scalar PN 440905 - 902 : jigall g5
SN : USAWS01038, LN : PR045203
Colonne Agilent : (4,6*250mm,5M) : 818 gilag Il 2 gart)

(C-18) Jaiiiw JalSls reylil) ) ghall

.(Eau/M éthanol/Acide acétique) [Jslnd  éladal) ghall
100l :¢al) aaa
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RT: 0,00 - 38,99
15,76 20,37 NL:
2000000 2,03E6
] Channel B
woooooE 14,06 UV HAB-9
16000007
1400000
12000007
2 =
‘510000003
8000007
3 12,51
6000007]
4000007
2000007
= 38,80
0 T T
0
Time (min)
i) cldl J ilind) paldivuad (HPLC/UVIMS) algilag s :(8-111) Jeddl
RT: 0,00 - 38,99
19,65 NL:
- 18.27 2,37E6
] Channel B
2000000 17,52 UV TRB-5
1500000
5 . 14,94
2 ]
=i 4
1000000
i 20,33
500000 21,18
] 24,99
] 2821 31,36 34,04 36,89
0= T T T T [ T T T 1T [T T T T [ T T T T [T 11
0 20 25 30 35
Time (min)

Ceal) Sl J gitiadl) (aldiual (HPLC/UVIMS) alegilag S :(9-111) Js&l)
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LA gilag Sl Jeadl) ailis 4-3-11

' TR5I S sal) Ay il

TR5| «Syall UV ciuh :(10-111) JSal

TR5| qSpall UV Ly (5981 Al Galaiad) gl @ (8-111) Jgaad)

225,260 360 J sitisal

225,260 420,320 NaOMe aifj J g3lisall
(2es85b )

TR5| oS pall 4o jifal) 43iial) Adsual)
tbile ) Jeasill 53 UV gl i DIA (g @
walg Ao Jds 320nm NaOMe o
lbandl a5 Sl yaad M ALl C7 piasall 3 iy uel) de sane
Cy msall b JnSspuell e gane 2305 e i
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AlasS gl Al o) 5553 Al

skl e (sl L ilay S (3l 5 TREI iSpal) dmalall ALY il 3y @
.Cs

:Rﬁtﬂ\aéhygSﬂ &@y;ﬂ\cyﬁﬁ °

OCH;

H3C (HO s HO H

H HO H
5,7-dihydroxy-2-(4-hydroxy-3-methoxyphenyl)-3-((2S3R,4S,5S)-3,4,5- trihydroxy-6-
(((2R,3S54R,5R)-3,4,6-tri hydroxy-5-methyltetrahydro-2H - pyran- 2-yloxy) methyl)tetrahydro-
2H -pyran-2-yloxy)-4H -chromen-4-one

:TR5S oS yall Al il

TR5S Sl UV sk 1(11-111) Jsi)
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AlasS gl Al o) 5583 Al

TR5S $all UV Ladiy (3 98] dady) palatial) gl 1(9-111) Jgand)

245 360

Jsiliall
265 410,330 NaOMe aifj J sitisall
(25550 )

:TR5S S pall da siial) Auiliaas)) daaal)

tlle ) dagill 5 UV il e A (50

wlg Jde dls 320nm NaOMe o

ldbasll a5 S5l juad M Al C7 pzasall o8 JauS s Hnel) de gana

Cy ppasall A JuSg)nedl desans 2als e i

sl e Gyl Wihesiley S ki 5 TRES (S pall Anmalal) 2aLa¥) ¢l any
.Cs

OCH;3

H3C (HO

H HO H

3,5,7-tri hydroxy- 2-(4-hydroxy-3-methoxyphenyl)- 6-((2S,3R,4R,55)- 3,4,5-trihydr oxy-6-
(((2R,3S4R,5R)-3,4,6-trihydroxy-5-methyl tetrahy dro-2H -pyran-2-yl oxy)methyl)tetrahy dro-
2H-pyran-2-y|)-4H -chromen-4-one
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Ailpa il Aua)al oy 558 Al

L TRIM S pal) dafy il

S
=

TRIM @Syall UV ik :(12-111) JSl

TRIM GSyall UV dpdly (354l AadY) Galaia) @il 1 (10-111) Jgaadl

256 360 Jsitisal
253 360 NaOMe aifj J gilisall

GBS g 2

249 412,372, 313 AICls 45 Jsitisdl
(Ba.&l\ ‘_g Cadla u@) (sa.;ﬁ\ ‘_g il uLAm)

268 410, 364 AICIs +HCI i J gitizal)

210 365,324 NaOAC i) J sitisal
(Ba.&l\ ‘_g Cadla u@) (sa.;ﬁ\ ‘_g il uLAm)

258 360

NaOAC +H3BO; ailj J sitisall
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AlasS gl Al o) 5583 Al

"TRIM S jall da yifal) ApiliasSt) ddyal)

(AICl; +HCI) (MeOH) aLLY!) ajlie xie Laadl (18-111)
Cs (OH) s e Jda | 50nm a5 S
(NaOAC) i Pla (0 G poiagall (8 dianSyl Ao gana 5ag
ey Al C, (OH) aalg e Jils 14nm 1
AUl dapall -y )

(3(4-((35,4S,5S,69)-6-(5, 7-dihydroxy-4-oxo0-6-((2S,3S,4R,59)- 2,3,4,5,6-
pentahydroxytetrahydro-2H-pyran-2-yl)-2-phenyl -4H-chromen-3-yl oxy)-4,5-dihydroxy-2-
(hydroxymethyl)tetrahydro-2H-pyran-3-yloxy)-2-ethyl phenyl)-3-oxopropanoic acid
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AlasS gl Al o)y 5553 Al

L TR2M 1 S sal) Ay il

B.821 Abs| papan
(F 1)

308 408 500 2600 |

TR2M1 aiSyall UV i $(13-111) JS&l)

TR2M1 $all UV Al (3981 Al Gabiaial) guilis @ (12-111) Jgand

257 356

dJgitizal)

257 360 NaOMe aifj J gilisall

GBS g 2

267 412 365,300 ALl 5 Jgitsal
( ) ( )
265 410,361 AICI; +HCI aifj J gitisall
273 366 NaOAcC aifj J sitisal
( ) ( )
258 362

NaOAC +H3BO; ifj J gilisall
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AlasS gl Al o) 5583 Al

"TR2M 1 S jall da ji8al) ddlias)) dauall

(AICl; +HCl) (MeOH) LY i5jlie xie s>l (10-111)

Cs (OH) s e dds | 54nm a5 S5

1 (NaOAcC) Co oasall 4 A€l Ao gana 352
Kay geilis Cs (OH) aalg Je Jda 16nm

) deuall

5,7-dihydroxy-2-(4-hydroxyphenyl)-3-(((3S,4S,5S,6R)-4,5,6-trihydroxy-3-((3S,4R,5S,6R)- 3,5,6-
trihydroxy-4-((2S,3R,4S,55)-3,4,5-trihydroxy-6-(hydroxymethyl ) tetrahydro-2H-pyran-2-
yloxy)tetrahydro-2H-pyran-2-yloxy)tetrahydro-2H-pyran-2-yl)methoxy)-4H-chromen-4-one
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AlasS gl Al o)y 5553 Al

. TR2M2 S sl Ay il

A.031 nNhs

PARAM
(F 1)
PEAK

(F 2)
SAMPL

3600 400 “Son

. ii:l to measure

TR2M2 Syall UV sl 1(14-111) J<éd)

TR2M2 Sall UV Ay (3 981) dad) Galuaiad) gilis @ (12-111) djms

- 2572714 JJALM-“
254,272 348

NaOMe aifj J silisal)

GBI5 g 2

250 415,367,317 AICI; & J gstisal)
( ) ( )
269 415,360 AICI3 +HCI il J gibisal)
248 371,323 NaOAcC il J silisall
(il & il Lol
257,272 353

NaOAC +H3BO;3 ifj J gilisall
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AlasS gl Al o) 5583 Al

TR2M2 S 5all 4a jial) Luibiassl] dapual
(MeOH) Ll wie GaldaY) a5)lie xie Lasdls (20-111)

(OH) 2alg e Jibs | 67nm a5 S5 (AICI; +HCI)
GLLY) Ll viey Cg pudagall 8 AiaaSyl dcsane sy pacs Cs
alg e Ji A A (I)(NaOAG)> AA(I)(NaOMe) (NaOMe) (NaOAc)
11 Auleasll 5,0l 2] W Gy (OH) C OR

pabaid¥) le Cg pagall (8 A€l de gene 35a Je s (NaOAC)

&t ASu dosena aalg Jx  (NaOMe) 330-320nm
H HQ H
H i
H T o
H Mg H

8-ethoxy-5-hydroxy-2-(4-hydroxyphenyl)-7-((2R,3S,4R,5S)-3,4,5-trihydroxy-6-
(((2R,35,4R,59)-3,4,5,6-tetrahydroxytetrahydro-2H-pyran-2-yloxy)methyl)
tetrahydro-2H-pyran-2-yl oxy)-4H-chromen-4-one
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AlasS gl Al

5} 44€a :\JMJ

:TR5G oS yall Ay il

186 Eﬂﬂ

R ———

nmEasure

TR5G Syl UV ik :(15-111) Jsi)

TR5G @Syall UV Ly (38l dad) uauaw\ gl s (13-111) djms

d‘g.\l.u.d\
269 338 NaOMe aif J gitisall
GiBI5 jgpm
253 388,354,306 ICl. i ™
ﬁ - "o
sl d il Ll sl 8 ol -t AICl3 &l J siliy
& Cadls T gl
e ICI Y Ciiall
ult ]l
255 370, 308 .
( 52L5) ( ) NaOAc aifj J gl
272 348 NaOAC +H3BO; aifj J gitisal)
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AlasS gl Al o) 5583 Al

'TR5G S 3all da yial) duiliaxst) daual)
(AICI3 +HCl) (MeOH) by 45)laa aie Jaadls (21-111)

Cs (OH) 2l Ao Jda | 54nm 2as Sy
(NaOMe) NaOAC)sLkY) aylia vic 5 Cp puasall & diimanl Ao gans Jsag
C; (OR) aalsi e JdsA A (1)(NaOAc)> AA(I)(NaOMe)

(0]

OH

OH

4-(3,5-dihydroxy-2-(4-hydroxyphenyl)-4-ox0-6-((2S,3S,4R,5S)- 2,3,4,5-tetrahydroxy-6-
(((2R,3S,4R,59)-2,3,4,5-tetrahydroxy-6-(hydroxymethyl)tetrahydro-2H-pyran-2-
yloxy)methyl)tetrahydro-2H-pyran-2-yl)-4H-chromen-7-yl oxy)-3-oxobutanoic acid
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AlasS gl Al o)y 5553 Al

I TREM oS pall dafyl) il

g

SoB 600 |

400

1515

tTo measure

TR6M <Syall UV cik :(16-111) Jeil

TREM o$all UV djpadly (3980 dadN) Gabiaiall) guilis @ (14-111) Jgand

272 340

J sl
217 342 NaOMe aifj J silisall

GBI5 g 2y

2 311,302 AICI3 &1 J sitsal

( ) ( )
275 360 AICI; +HCI &) J gilisal
2n 341 NaOAc i} J sitisal

(322 & il ladi)

272 338 NaOAC +H3BO3 i) J silisall
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AlasS gl Al o) 5583 Al

TR6M S all da yiial) AuiliasSt) daual)

(MEOH) dilial xie lLay! 4 jlie yie Jaads (22-111)
(OH) aalg e Jia | 20 MG a6 duas 4L Aall (AICHs +HCI)
(NaOAC) <illayl 4jlie dic Cp puiasall 8 LyiaauSyl Ao sana 3525 5 Cs
(OR) 2alsi e Jds A A (I)(NaOAG)> AN(I)(NaOMe) (NaOMe)
Lpall Fi ) ey 2l Cy (OH) C7
R

2-(3,4-dihydroxyphenyl)-6-ethoxy-5-hydroxy-7-((2R,3S,4R,5S)-3,4,5,6-tetrahydroxytetrahydro-
2H-pyran-2-yloxy)-4H-chromen-4-one
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Sl adt G5

a Gram positive b Gram negative
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Peptidoghy can Byer
Mesosoime Adbesion=its
Capsds Capsude
Tl wral pepliciogiycan Cytople=mic membrana
Gytoplessmic membrane Lip=opratsin
Inchsicn body - Inclueion body
Chromosome Chromosome
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Surface proters
Cll aml cific
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Coell el r %] L] & .
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Menbranes LFS | ] | | I Ciora
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LA la]
2 e 2 Lipidl-A
L i 1 .|‘: I-
5 e} Pl
o R |
: Li bsin. — =] i |
RS poprm n‘!&%w ib* i
Perplasm - OMPA protain
——— Peptidoglycan
3 Phospholipida
Cytoplaamic Cytopigamic
meTbrars mambrars

Protain

sl Clighal Jalald puny (1-1V) JS8
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: LS gledl 51V

oo 0K s LSl Canal

Streptococci L) &y gSall

Staphylococci 4Luiial &) g<alf

Cocci < s8al

Diplococci Ll &fy gSal

Bacilli cluad

TetradsCocci 4Ll &y s<alf

— L
Vibrios clestf
Spirochetes <ilulollf

} ws“l
v

y
— Negaive- Gram Basiive Gram fan | —

'h“eisseria L ”m" H ‘ itaﬁhylococci Ldiiel) a/! M‘
il iry/ -
& _“-’Wy "" M‘ococci L/ al! 5“-
enningococci

—»h Gonococci b/ QH iineumococci gl ylg-ﬂy, uﬁ‘i’,

LSyl g \df Cilida +(3-1V) Jakadial)
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D olAal) Ll Gl

:(Pseudomonas aeruginosa) £, i <dilg if

458 Ly (5-1pm) (1-0.5pm)
M)AA l,g)g (4-45 OC) g_sﬁ U‘““"":’.. A

(7] [6]Adsd) clldly il Sleall et

- (Staphylococcus aureus) 4udgdiel) 4us il &f; ool

b abadl daal dula) P e LyiSall o2a
idla ¥ A aie ye gl e e (1-0.8um) &
Adladl lhadl Glayog alaall EPIEXS
sl ) o al Hleie 42V o wall b aalgs Lidle
Ayl YY)
byt 5 Jlgas ol VL 4s Al aantl) ey
. [8] [6] 45l LiSall 52

: (Escherichia coli) (4 &/edlf L S

92



Ll 5 abiaal) 4lladl) 015383 Al

i) Qi Al ually Alsell gyl 3 e haa Aains
37°C

Suse il culall By s ddgae el Al asad 8

Apge lgie Gandll (S5 @AY sla Udlatie; si3e e Lgie el

ol 3y
(91 [6]
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LSl tJie Clhghall e LB 5S)5
‘ Lie dygal e el
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Ak 4l ()5S0 3 43S 50 Aygeian Lo ls L LSl o2a
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5 Al sl sl Al 431 Joln dag )y
Sl Gt LSl oda aasias oluall jalias 45l
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Sy 2algi ahall apal dmse Ay ey LA il GOl (sl by
G s 4dln e ¢y Bl Judls gy 5l zo33e 5l 2jdie
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 [13] [6] el el & aalsi o (S 3)al
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A< e el S5 L WA
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Al bl ; Jiall

Aal) a5t LS JUlS camngll Sleal) b
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Aladl day ey (iSO Gladl cany & (Kirby-Bauer
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[19] [18] dgasiall 4y 30min
tEa g (emgSaal) (Blaall yubaad .2
a5 Ly (Gélose ) jsdall lauss e (gsmian il 8
s Al clhasll gulas
staall Guilas i s Y| o
W\&)’Lg_ﬂceﬁdjhd\df\meg °
24 °

10mL (g9 JLba Qa5 o
(s Sl Glaall iy s s Q) @gay o ¢l ol gaiadl)
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] ud) 7-1v
ol @l olisall s AL aliial L yall aliaal) Adladl) clid) @il : (1-1V) Jsial

1000 500 300 ‘

(hg/ml) (ng/ml) (ng/ml)
0 0 0 Serratia marcescens ATCC 13880
7 0 0 Pseudomonas aeruginosa ATCC 10145
16 13 0 Bacillus cereus ATCC 11778
14 13 7 Bacillus subtilis ATCC 6051
8 0 0 Escherichia coli ATCC 259220
0 0 0 Enterococcus faecalis ATCC 29212
15 12 8 Staphylococcus aureus ATCC 25923

Giasll @l JEN) DA Galitual Lyl §aliaal) Adladl cLsd) gl : (2-1V) Jgaad)

1000 500 300

(1g/ml) (ng/ml) (ng/ml)
0 0 0 Serratia marcescens ATCC 13880
0 0 0 Pseudomonas aeruginosa ATCC 10145
16 10 0 Bacillus cereus ATCC 11778
11 9 0 Bacillus subtilis ATCC 6051
0 0 0 Escherichia coli ATCC 259220
0 0 0 Enterococcus faecalis ATCC 29212
13 11 8 Staphylococcus aureus ATCC 25923
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Capl] Sl gl il LSSl 5aliaal) Aladl) L) @l (3-1V) Jsaad)

1000 | 500 | 300 ‘
(ng/ml) | (pg/ml) (1g/ml)
0 0 0 Serratia marcescens ATCC 13880
7 0 0 Pseudomonas aeruginosa ATCC 10145
16 12 6 Bacillus cereus ATCC 11778
13 9 0 Bacillus subtilis ATCC 6051
9 7 0 Escherichia coli ATCC 259220
0 0 0 Enterococcus faecalis ATCC 29212
22 17 14 Staphylococcus aureus ATCC 25923

Clacdall Sl Glisall s AL aliioal LAl abiaall Adladl) clid) il ; (4-1V) Jsaad

1000 500 300
(1g/ml) (ng/ml) | (pg/ml)
7 0 0 Serratia marcescens ATCC 13880
v 5 0 Pseudomonas aeruginosa ATCC
10145
13 0 0 Bacillus cereus ATCC 11778
13 12 7 Bacillus subtilis ATCC 6051
0 0 0 Escherichia coli ATCC 259220
0 0 0 Enterococcus faecalis ATCC 29212
19 12 10 Staphylococcus aureus ATCC 25923
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1000 | 500 300 ‘ ‘
(ng/ml) | (pg/ml) (ng/ml)
0 0 0 Serratia marcescens ATCC 13880
9 7 6 Pseudomonas aeruginosa ATCC 10145
10 0 0 Bacillus cereus ATCC 11778
10 6 0 Bacillus subtilis ATCC 6051
0 0 0 Escherichia coli ATCC 259220
8 5 0 Enterococcus faecalis ATCC 29212
15 9 8 Staphylococcus aureus ATCC 25923

Clpaal) Sl J giliad) Galiiaal Lpasll 3abaal) 4l cllad) gl : (6-1V) Jgaad

-

1000 500 300
(ng/ml) | (pg/ml) (1g/ml)
0 0 0 Serratia marcescens ATCC 13880
7 0 0 Pseudomonas aeruginosa ATCC
10145

11 9 0 Bacillus cereus ATCC 11778

0 0 0 Bacillus subtilis ATCC 6051

0 0 0 Escherichia coli ATCC 259220

7 0 0 Enterococcus faecalis ATCC 29212
14 10 6 Staphylococcus aureus ATCC 25923
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14.3086 157.4373 bl J i) Galii
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0.01315 R2=0,937 y = 3800x Clpaiall JEN) CDA Salii
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0.02289 R2=0,9729 y = 2184x Cuasll a) 589,518 aliion
0.01102 R2=0,9451 y = 4536,6x Gl JEY) CHA paliien
0.01553 R2 = 0,9842 y = 3219,4x Cialt J i) Laliios
0.00864 R?=0,9934 y =5782,1x Ay oSl (aaa
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BESTRALT

The present woek s aimed mwinly to investigate and compare the antibacterial activities of some
mitracts of the acrial parts of twio Chenopodiaosse spedies | Hoomylon soopenum and: FOqanor puddgium
Bgninst seven becteria stmins: thres gram negative | Samelia morcesmans ATCC 13850, PoeuTemMGnas GaruginosG
ATCC £044% and Escherichio coif ATCC 23522 and four gram positive (Secilus subtilfs ATOC 5054, Entercooccus
foeosis ATCE 25242 Shopapinoooous euneus ATOC 29823 And Bociiis caveus ATOC 11 778) using wesil ditfizsion
misthod. The rasults revesied that both extracts- Exhibited @ -:l:rtnhhil:m-l:umlr ANt mram positve Dacieris.
H. scoparum extracts showed Higher activity compared 0o T GUSQEUR. Monscwer the butanal exdrack of A,
scoporim Bng the methylene chiorde =xiract of T pugotem proved to Be mare noteworthy azinst
Srophyionorous Oureus with & masmum intiitstion zons dizmeter of 22 mm and 19 mm respectvely at 1000
il
Kepmords: Helooplon soapenim; Teeganmm nododr; antibacherial ackivity.

"Correspomding cuther: nehamafiyahea com
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INTRODUCTION

Tne medidnel plants bave been used for apes s remedies for heman diseases. Flant desived
compounds are getting mare snd more inbensst owing to their sdaptabie applcstions. Today there iz an
iRCcEssant and imperstive necessity to find oot new antibacterad compounds with sarioe chemiml stnadunes
ard rew mechanizms of action because thers ‘has oeen 3 shocking inoease in the prevalence of new and
reamErEmnE contagious syndromes. Angther big conosm is the development of resistence 9o the antibictics in
current clirdesl uses [&nunhistiat of, 2001; Bouzid of o, 2041; AH-Emmanuel ot gl 2002 Milkogo-Kore ot o),
200E]. AR incressing number of reporis deadng with the aszessment of artimicrobiad effects of different
aybracts of various medidrad plarpts are frequerty aveilsols [AshokiumarSRamanyamy, 043 Eindu af oj,
2011; Wukundem et i, 2007 Khazsei of o, 2011]. The aim of this work is to sorsen the antmionooial sctivity
of three diferent ectracts of two selectsd medicinal plants:

Haoloxyion sooporiur known localy s ‘Remth” iz wsed in foosl folk medidne to cure stomachache,
scorpion bites, and wounds infertility and bone pain. 0 Turiss Bnd Morecoo it is used to trest eye disorders.
Aqueous extracts of this plat hee also been reported to show anti-canper. aptiplasmodiad ard Bnvioce:
actiity Ben Seiah efalf, Z002]. Infusion and powder infusion of aens! part of A sooponwm are sometimes used
for their antidiabetic efects [BEnouhem of o, 2002},

Trogoaum nudgtum  Enown lombly as ‘Dameon® isused intraditional medicne to Osne some diseases
suh a5 DoseThesa, wounds, rheumatism, dermatosis, and others [DuldEned] et al, 2003].

EXFPERIMENTAL
Freparstion of Extract

The merial parts of H. scopanurm were coBected from Ghardaa [Eerienne region] n Movemoer 2012
The= merial parts of T nodotury  were cofiscted from Touggourt (Famaa resion) in April 2013. The plants were
identified by Pr. Abdelmadjic Chehma from Ouansla University anc woucher spedmens [Ma2 and MAY]. were
canosited at the Chemistry Departmest, University of Duarzia. The plant materials were dried wnder dark and
then grourd Bnd stored in ciosed contaimer away from jight snd modsture,

The sxtracts were prepared by sosking 200 £ of the plant powder ina mictere of E80HH,0 [F0/30
for Z4 hours. The procedure was repeated three times snd the fitrates were combined before being
eveapoted urder redusced pressisne. The resuRing ertracts were gished with distiled water and left owennight.
Thee filbrates were subjected to extrection by varions solvents with increasing poledty |petroleurm ether,
cichioromathans, ethyi-acetake, and butaral|. The arganic phases wers seosrated and svaporated

Microonganisms
AN bacterisl shandard stins: Sernehic morcescans ATCC 13889, Prowdomancs sarugimoss ATCC 10149,
SoriNis subhifs ATOC 6051, Boghus cereus ATOC LE77E, Escharchic ool ATOC 25822, Eaterocorcus foecalis ATCC

28243 snd Stophplosoccus: suneas ATEC. 25825 were obtained from the Mational Referenpe Center for
Streptpcocci at the University Hospital of Aachen in Germany.
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Freparation of the bacterial oshure media

.7 % of Muefler Hinkon azpr was mixed with ot disti@ed water and sutocived =t 121'C and 2 st for
1 minwbes, Arter autocieing, it was allowed to cood B0 45°C in & water bath. Then the medilm was poured inko
senlized petri dishes with & uniform depth of aporoximateily 3 mm [CApoucdmo =nd Shermasn, 1995;

SWETMBMOn 2f af, 2013]
Preparations of plant extract impregnated discs

Whatman H*% filbt=r paper was ussd to prepars discs of § mm in diamet=r. They were steriized by
ButoCiaviny and then drisd during the awtocirdng opoie. The oiscs werne then imoresnated with Hhe extract of
the plents ISwarnsmoni &t of, 2013].

DEsc deffusion mathod

Disc ditfusion meethod for sntimicrobial susceptibility t=ct was carried out acconding o the sardard
mietined by Kirby-Bawsr [Bauer & &, 196610 assess the presence of aptimicrooial activities of plant extracts. &
bacterint suspension adjusted 1o 0UF RSCFarimnd skancaed {1 3=10 2 CFUfmi} was used to Enooulsbe pAusler
Himtan agar piates &venly using = sbarls swab. The discs impregeated with the plant sdrecs were plaoed
individially om the Staeller Hinbon agar surface with famed forceps and penty oressed down G0 enswne
contact with thie agar surfape. The discs were soaced far epoush to awokd both raflection weves from the edges
of the Petri dishes apd overlapping rings of inkibifion. The plate wes then incubated ak 37°C for 1B howrs in
irverted position to ook for Zones of inhitition: Zonmes of infibitions prodaced by the sensitive onEamisms were
c=marcated by s cirosiae ares of cleasing amound the plant extract Fmprerated discs. The dismeter of the zone
of inkioition throuzh the center of The disc was messured to the neansst millimeter,

RESULTS
Table &= Antibacterial sctivity of Heloxpion scoporiem.

Chametesr of tddbitian Do |
Pl Pt v (0T b | ErPwgd oetale Exlraen) sl Extiact
Bt S1Fas Exaract i ml] || [esifrl}
300 | SO0 | LoD | SO0 | 500 | D000 | 300 | 00 | 1000
o
SEreOTin ST e STOC E3RA0 ] 1] H 0 i i 1] | LH]
P B UATIONa Qe Lghens ATCL 10145 1] 1] ] i] 1] i 1] il |
Bt cipress KTCC 11778 K i3 16 ] 10 16 g1 14
Eonlis subdils AFOC S051 { ] 13 1] L 11 i o 11
Egrfwrichis ool AFCC FSA82A0 ] ] i 1] ¥] ] 1] 7 &
Erteroooccis foecaks ATOC 79013 0 i] 1] 1] 1] { o] {
Saphlonicons aunis ATOC 25935 & 12 15 ] 1i 13 3] EF | 23
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Tabht 2: Antiacterial sty of Trogoaun budsfun
Diarmenes o st bithon Jone dmm |
. P Tl erae s Erivl @retate Bl Baract
o Extrary {paioad) Extraet [ug/mi] e irnl)
00 | s00 | too0 | s00 | S06 | pooo | 300 | Sc0 | 1600
Sprmdio morcesoees STOC 13530 i i} 7 i (¥ ] i 0 {
P sl (e Lt ATCC 107185 ] 5 7 ) T ¥] i & T
Borcillas cirieus TCC 11778 [} 1] 5 | 1] |« L
Aoilius subeils ATOC 5051 T i2 I3 [ & L ] ] 4
Fscheriohvn ool ATCL 159000 i i} ] [i] 1] 1] ] 1] 1]
Enderocoecus foecols ATCC 29213 ] i} 0 { 3 g i ] T
Sinpbacrls duveus ATOC 754953 50 2 id B o 5 b [ ] 14
DHSCUSSIOH

Resuets for apticacterial activity as cotsimed with different solvent exvracts of two plants revealed thak
the three metracts of soiayion sooponum exhibited @ positive efact agminst thres bypes of gram positive
bacteria Bacilur cereus, Bociius subdiils, Staphyiooorous oureus where the mamem activity wes recorded
agminst SeopiyicoarCus SRS and & maximum inhibétion ciameter of 22 men with the batenod sxtract. On the
otiner hend the thres exbacts were ineffactive apgninst Sorrchc meorcescens snd Sotarcoorcus fooecohs.
Monzower the sty scetabe extract showed no effect amminst Preudomonas eerugingss and Eschanchio ool
Weak inhicition was recorced with bhe. dichioromethene and butanol extmcts agminst Poévdomaoncs
cerrgingsz and. Escnendhes ook, As Tar as Toqonmm rudoieme 05 concerned the theee sxbracts exhibit no
actions Amminst Escharicks oof, and Sernshic monescens, However wesk ‘effects are recorded with the

remaining bacterma Strains with an imporsnt irorese in favor of Shophpier0or s SureLs.

Genemly, the sxiracts of tao plnts are more oF s effective towsnds the tested bacteria and
Frokpayion SoopanuTs sxtracts are mors pokent compered 10 TRogqeoum arcdsium  Exiracis.

CONCLUSION

This shudy undersoored the antimicrobaad activity of bwo chenopodisosae speces pemelys  Holngion
sopeAWD and Trogqoram nuessftum using thres ciferent sohesnts with incressing oolarity ssainst seven
pecieria strains. The two plants sverred to e effective agminst three types of S positive bacteria and
Holoxyion sooponum extracts are more afsctive compared o Treganem sudishnm. The results partiaity justity
the cisimed uses of the two selected plants i the tracitionsl system of medicine to treat vasious infectious
cizemces Cawsed by the microbes. Further chemica? snd pkarmeoclogical investigytions may be caTied cut to

isoiate mrd Edertify the chemical constituenis in the selected plamks responsibie for the sntimicrobial sctivity.
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ABSTRACT:
Haloxylon Scoparivm is a medicinal plant, widespread many 1ses in South Algeria, Where it is known as Remth. The
investigation and inquiries held as far as its traditional use is concemed has revealed that it is very well known in curing
some diseazes in different egions of the country.
The amalytical of gas chmmatographic study attached spectrometry mass of onganic extract (diethyl ether of ectraction
method with acetone and water, detect within the limits of the experimental conditions applied and through the
interpretation of mass spectra obtained and compared to mass spectra of Eference We note the possibility of presence
of chemical compounds following: nitmgen aromatic compounds, aromatic compounds, alkaloids, fat, esters, organic
acids.

KEY WORDS: Halowdon Scoparium, Femth, chmmatographic gas, mass spectra
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The present work sheds some light on the inhibition effect of acidic extract of Haloglon Scoparium
pormmel oo the cormesion of stesl (3052} I acid solubon of Ivdrogen chlonde (1MW) wsing the
alectrochemical meanmrements {elecoochemical polarizadon resistance, elecwochemical irppedance
specmun, and scanning elecmon micToscopic shpdies). The results revealad that the extract could serve
as an efactive nuixed nuede inhibitor for mald steel m HCI media. The elecrochemical impedance
specmoscopy fndings showed that the Change 1o the impedance paramseters, chargze wansfier resisfance
and double laver capacitznce, with the vanaton n exiwact concentration is due to the adsorption of
active molecules leading to dhe formation of 2 prosective lover oo the surface of mild steel. This could
b= observed oo the imeage obtiined by elecoon nucTosCopIc sCAONME,

Eeywords: Haloxylon scoparium Pomel, polanization metheds. inpedance. cormosion inhibiticn,
steal352), Acid Medium

L INTRODUCTION

Comosioa iz generally regarded as the deteniorafion of metals due fo chemscsl atfack or reacton
with 3 belligerent egvironment It 15 3 constamt and persistent problam often difficult @0 elininase
pompletely. The comosion of nuold steel snd other metals is sccentwated o the presence of an
aggressive media such as acid. Therefore mdustial process such as acid cleampg, aced dascaling, acid
pickling. and other oil well acidizing, require the e of corrosion mbubitors [1, 2] Many opes of
inhibdtors have been thorowshiy synthesized and wsad to combar comosion problem. Most efective
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inhibitors are erganic compounds containing 3, 5 snd'or O ates. These componnds can be adzorbed
on the metal surface, Bleck the actve sites amd thersby reduce the commesion rate Most of the
imvestizated canpoumds ars generally foxic and canse many severs envirpnmental hazards, Hencs the
wee of natuzal products & eco-fiendly apd hammles:s comosion inhibitors is gaining an incressing
populanty [2.3]

Mamrsl poodwcts are ponboedc. biodegradable and readily available They have been used
widely as iphibitors. Many research groups have reported the swooessful use of nanarally plans-derived
substances 1o resmain the metal cormesion [1-12].

The aim of the present work is to investizatwe the inhibifive effect of the acid exmact of
Halagsion scoparium on the hydrochlonc acid corresion of mild steel by polarization messurements.

2. EXFERIMENTAL
2.1 Spectmen Preparaiion

Cylindrical working electrodes of mild stesl (MMS) containing: 0.1%C, 0074 Mn, 0.12%51
0002855, 0.01%Cr and  remasining Fe were nzsed for electochenucal polarizaton and mapedance
measurements. The ourface preparation of the mechanically polished specimens was camied ouf wsing
different grade of 5iC (grade 120-1200) emery pspers, repestadly rinsed with double distilled weater
and finally dried and kept in a desiccator.

1.2 Exracrion af plant materiais

The aerial parts of & reoparizen were collected from Ghardsia (Barienns remion) m Monsermber
27, dried under shade and  then sroamd smd ctored imclosed. 8 comfminer sway | fom

The extract was prepared by soaking 130 z of the plant powder ina 1M HC] solation for 48H
Afeer flmanon different concenmatons were prepared a5 follows: 3% 15% 35%, 43%, 55%: (vA)

2.3, Posenniodiriamic polarizamon Heas ihamers

Pomntdodynamic polarization messoreyents were carmied ouf uwsing 3 solagon elecoochermical
analyzer. The polsnzafion measurements were simed 0 assess e COITOSiON CUITENt, COITosicn
potentz]l anmd Tafel zlopes. Experiments were conducted inm 2 conventonal three-slectode cefl
ascembly: the working stee] electrede (WE). 2 pure pladnom counter elecrode (CE) and a standard
calome] elecmode  (EIS). Acidic solotions wers used & elecivolyies st 30°C. Potentiodynamic amodie
and cathodic pelanzaton oarves were obfsined with 2 scan rate of 30 mv's 1 the potential range from
=200 mw top -750 myv ralagve o the commosion potential {E...). Valies of the corrosion cuoment density
(Lo} Were obiained by extrapolation of the cathodic branch of the polarzation curve back 10 oo .
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Measurements of B, in the vicimity of E.., wese also camied out. Impedance specitra were recorded at
E.o in the frequency range 13 mHz to 1) EHz. The values were computed neing solamon 1780 B,

3. BESULTS AND DISCUSSION

Tahlel. Electrochemical paramesers at different concentmatons of B seoparium exmact.

Fo (0¥ Lo (HAcm™)  bafmrvided)  -Bufmwided)

blank 4728 103 8646 823 712 ] 13355 -

5 458.1 384401 812 1311 63 9685 7533
15 460.1 185004 652 805 £2.106 66271 81:50
a5 541 113787 710 FEY 8917 1320 9071 |
45 H6.0 11.1875 £8.0 100.8 2913 1420 9137
55 4479 9 8554 57.6 940 9060 1400 9177

N

T it

Tl LAdoety mhdtE
el

-

Figure 1. Tafe] plots showing effect of A scoparium on comosion of mild steel in HCY medim

Ths alectrochemical parameters prove that comosion ourrent (1) decresses clearly in the
presence of plant exiract and the inhibiton rate inoesses with Increasing exiTact coacenmanon. Thase
findings provvide evidence for the inhibithve effect of the plant exiract in HCI medinom. The valwes of
both anodic and cathodic Tafel constants b and b, respectively have clearly chanmed in the presence of
the exmact. The extract influences both the anedic and cathodic overpotentals and shifts Tafe] lines in
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iy ditections. This resali confinmes the mixed mbibition moeds of the extract It can also be nofted that,
the incressing hinear polarization (B} values commoborste the commosion inhibitve nature of the exiract

Simpilar stadies have been cammied out by our groap oo seme local plant species and revealed
mederate cormosion mhibibon effect. In thes conmtext the nhibitive effect of extfacts of Coida cieras.
Reram retam and drsemisia herba alba plants on the comoston of 352 mild stesl m aqeons 20 %o
(2.3 M) sulforic acid was investizated. Weight-los: detenminations and slscmechenucal measnrements
wers perfonmed. Polarization corves indicated that the plant eximacts behatve as mixed-type inhibitors.
The inhikidoa efficieacies of the exmacts were mozing berween 54% and BE8: [13].

Mozeover, the aqueocns exizact of Zygephydlion aibum. L revesled thar it can be used as
corrosion mhibiter of steel in acidic medinm at room temperamre and ar & concentragon of 14080 ppm
1o reach an imhibition rate stoumd 98% [14].

In snother smdy, we mmvestizated the mhibitive properties of the methanolic exfracts of three
parts of the plani dmachic serraimlosder owards the comesion of 52 sweel m acidic medivm and
foumd that the plant exmacts may canse more than B30%: of inhdbition rate at A Cconceniraton aronnd
1200 ppam [15]. Fuosthemnore the mbibefive action of amecus extract of tomariy sallicn oo the
corrosion of mild steel in 1m salpburic acid was aszeszed by weighi-loss method snd polarizabon
techniques and the results show thae the inhihition effect 15 more than $95% at 140 pprm [16].

Conparing these remalts fo what was found in the present smdy we can conchade thar 5
sooparinm has & good inhibifive potential and can be wead fo replace toodc chemnicals,

The MNyquszt plot (figarel) shows semicircles with single capacitive loop and incressing
diameter as the concentrasion of the plant exmact imcreases. The Cg valoes showm v the table 2 are
found o decrease with increasing exmmact concenTation This confitms that the plant constiments are
adsorived on the el surface resalting in decrease m donlde layer capacifance. The increasing charze
transfer resistance B, valies imply reduced cotrosion réte in the presence of the plant extract. This it is
conSmmied that the plant eximact show good comosion inhibiton efficiency,

Table 2. Impadance parameters at different plant concenirations

1 blank 5 86 5483 =

2 3 2370 4342 80.65
3 15 ET I 3423 5013
4 35 762.1 3200 03.08
5 45 7141 3248 0407
& 55 o4 4 267.3 9512
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Figmre }_ Myguist plots showing effect of H Scopariin on corrosion of mild sveel n HCI medipm

Haloogwlon scopartion has been reporfed fo comtain meany heterocyclic compoumds such as
alkalonds smd Asvoneids. The presence of swch compound: enhenees theit adsorpiion on the mets]
surface and thereby blocking the surface and protecong the metal from cormesion. The remis revealed
theat the acidic extract of the plant can be used ac 3 good cormosion mhibitor for steal in acidic medivm
at room temperafire. To obtain the maximam protection efficiency, crifical plant exmact concenmation
should be determined Polamzanon shedies reves] that the exmacts behorve a5 mized fype mhibitors.

4. CONCLUSION

Acid eximact of Haloxgylon Scoparium Pomel senal part acis a3 8 good comosion inhibisor for
mild stee]l m 1N HCL Inhibition efficiency increases with inhibitor concentration and meimum
inhibifion efficiency was more 90% at the inhibitor concenmation 55 %% vy, Cormosion inhibition 15
mamly be dae to the adsorption of the plant constinents on the mild steal surface. Polarzaton smdies
indicated that the exmact is mixed type inhibiong both cathodic as well as anodic reacthons.
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