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Résumé

Résumé:

Cette ¢étude a pour objet d’évaluer le pouvoir antioxydant, antibactérien et
anticorrosion des extraits phénoliques de la plante Limoniastrum guyonianum (Dur.) de la
famille des Plumbaginaceae de deux zones au sud-est de 1’Algérie, Ouargla et Oued souf.
L’extraction des composés phénoliques est effectuée par quatre systemes organiques
MeOH/H0, EtOH/H.0, At/H,O et Ac.A/H20, lors de I’extraction lig/liq pour chaque
systeme on a utilisé le solvant acétate d’éthyle et le butanol.

Les tests chimiques des composés les plus efficaces Ont été révélés I’existence des
phénols, flavonoides, coumarines et tannins, par contre, on remarque 1’absence des alcaloides,
glucosides, stéroides, terpénes et protéines. L’évaluation quantitative des composés
phénoliques et flavonoides a montré que ’ensemble des extraits contiennent une quantité
considérable de ces composes dont le taux le plus élevé dans le systeme A.Ac/H20 est de
14235,389mgGAE/100gDWE et de 1595,145mgQE/100gDWE pour la phase butanol et
acétate d’éthyle pour la plante d’Ouargla.

Par ailleurs, la capacité antioxydante a été évaluée en utilisant trois tests chimiques
différents a savoir ; ’activité du piégeage du radical DPPH, I’activité chélatrice des ions
ferreux Fe*? et la capacité de réduction du molybdéne dans PM. Les résultats montrent que
ces composés présentent une grande capacité a inhiber le radical libre DPPHe dans A.Ac/H20
en acétate d’éthyle avec une valeur de ICso a 0,0096g/1 de la plante d’Ouargla. De plus, le
systeme At/H>O en phase butanol de la plante d’Ouargla présente une grande valeur de
AEAC de 4239ug/ml pour le test de réduction Fe*® en Fe*?, Cette activité antioxydante a été
également prouvée par la valeur de TAC a 6385mg/g de la réduction de MO(VI) en MO(V).
Pour la méthode électrochimique, nous avons utiliseé la voltamétrie cyclique afin de
déterminer la capacité antioxydante des extraits par 1’inhibition de radical anion superoxyde
05, la voltamétrie cyclique a montré une tres bonne activité inhibitrice des radicaux
libres 035 de I’extrait butanol du systéme A.Ac/H20 de ICsp a 0,009¢/1 de la plante d’Ouargla.

Les résultats de 1’activité antibactérienne ont montré que tous les extraits présentaient
une inhibition vis-a-vis des trois souches bactériennes tels que Staphylococcus aureus,
Escherichia coli et Pseudomonas aeruginosa en utilisant une méthode diffusion de disque.
Cependant I’extrait de 1’acétate d’éthyle dans le systtme MeOH/H>0 de la plante d’Ouargla a
montré une bonne activité ou le diametre est de 46,333mm contre S. aureus et 43mm contre
E.coli, alors que pour I’extrait de I’acétate d’éthyle dans le systéme EtOH/H20 de la plante
d’Ouargla a montré une bonne activité ou le diamétre est de 29,666mm contre P. aeruginosa.

L’effet inhibiteur de corrosion de 1’acier au carbone X52 de ces composes phénoliques
en milieu corrosif d’acide Chlorhydrique (HCI,1M) a été estimé par deux méthodes classique
et électrochimique pour le systeme A.Ac/H20. Les résultats de la perte de masse ont montré
une efficacité inhibitrice pour une concentration de 20ppm a 64,106%. Alors que, par
¢lectrochimique en utilisant les courbes de Tafel le rendement d’inhibition est de 93,433%
pour une concentration de 15ppm, mais par les courbes de polarisation le rendement est de
61,464%.

Mots clés : Limoniastrum guyonianum (Dur.), plante médicinale, Etude phytochimique,
Flavonoides, Capacite de réduction, voltameétre cyclique, bactérienne, Acier au carboneX52
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Abstract

Abstract :

The present study aims to evaluate the antioxidant, antibacterial and anticorrosion
activities for phenolic extracts of the Limoniastrum guyonianum (Dur.) plant of the family
Plumbaginaceae in two zones in the South-East of Algeria namely: Ouargla and Oued Souf,
in which the phenolic compounds are extracted by four organic systems MeOH/H-O,
EtOH/H20, At/H.O and A.Ac /H20. At the time of liquid-liquid extraction we have used for
each system ethyl acetate and butanol solvents.

The chemical detection of the most effective compounds has revealed the existence of
phenols, flavonoids, coumarins and tannins, while the absence of alkaloid, glycosides,
steroids, terpenes and proteins is recorded. The results of the quantitative evaluation of the
phenolic and flavonoid compounds revealed that all the extracts contain a considerable
quantity of these compounds whose highest level in the extraction system A.Ac/H.O reached
respectively 14235.389mgGAE/100gDWE and 1595.145mgQE/100gDWE in the butanol
phase and ethyl acetate for Ouargla plants.

In addition, the activity of antioxidants was evaluated by three methods, using the
DPPH radical, ferric reducing power (RF) phosphate molybdate (PM) tests, all are chemical
methods All phenolic extracts showed considerable antioxidant activity compared to
industrial antioxidants. The greatest capacity for inhibition of the DPPH radical in the system
A.Ac/H20 in ethyl acetate at a rate of I1Cso is 0.0096g/I of the plants, In addition, the At /H>0O
system in the butanol phase of Ouargla plants has a high AEAC value of 4239ug /ml for the
reduction test of Fe™ to Fe* 2. This antioxidant activity has also been proved by the TAC
value at 6385 mg/g of the reduction of MO (V1) to MO (V) In the electrochemical method, we
used Cyclic voltammetry to determine the antioxidant capacity of the extracts by inhibiting
the superoxide anion radical 05 ,Butanol extract has shown efficacy in the system A.Ac/H>O
to curb the free radical 05 in ICsp value 0.009g/I plants Ouargla.

The results of antibacterial activity have shown that all the extracts presented an
inhibition toward three bacterial strains Staphylococcus aureus, Pseudomonas aeruginosa and
Escherichia coli by using disc agar diffusion method, the ethyl acetate extract in the
MeOH/H0 system of the Ouargla plant showed a good activity where the diameter is 46.333
mm against S.aureus and 43mm against E.coli, whereas for the Ethyl acetate extract in the
EtOH/H.O system of the Ouargla plant showed good activity where the diameter is
29.666mm against P. aeruginosa.

The inhibitory effect of Phenolic components A.Ac/H20 has been estimated from the
corrosion of XC52 Carbon Steel in an acid medium by various conventional methods; weight
loss; the estimated efficacy was 64.106% at the 20ppm concentration in the butanol of
Ouargla plants, but for the Tafal method the inhibitory yield was 93.433% at the 15ppm
concentration on the same extract; but for the polarization curve method, the inhibitory yield
is 61.464% in the Acetate ethyl extract of the Ouargla plants.

Keywords: Limoniastrum guyonianum (Dur.), medicinal plant, Phytochimical study,
Flavonoids, Antioxidant, Reducing Power, cyclic voltammetry, bacterial, Carbon Steel X52
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idlls gt tolans¥) cand ¢ 90min sl DUl (3 Lgniai g Jold) bz I oY)
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5.881 1.176 Sy $319
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(B.11) Jgad) & ke Juamatll ) 0305 (11 o3) ML 39010 Ol ooy labsand) 03y da

Bl 83U 3530 505 1(4u11) Jguend!

g (83! s . :
i % bl Lolasd)
R (%) m R (%) m
0.828 | 0.166 0.705 0.141 | AcOEt /
4.13 0.826 3.828 0.766 | N-BuOH (MeOH/Hz0)
1.9 0.38 0.609 0.122 | ACcOEt EOHIHO)
t 2
2133 | 0.427 2.112 0.422 | Nn-BuOH
3.468 | 0.694 0.943 0.189 | ACOEt AUHO)
t/H2
11.131 | 2.226 1.833 0.367 | N-BuOH
1.828 | 0.366 0.614 0.123 | AcOEt
(A. Ac/H20)
15.134 | 3.027 9.483 1.897 | n-BuCH
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A (nm) C (g) A (nm) C (g/l)
0.602 0.18 0.108 0.03
0.694 0.21 0.189 0.06
0.785 0.24 0.312 0.09
0.912 0.27 0.411 0.12
1.019 0.3 0.509 0.15

LSl e oW amylll o idtes dslae e Ble ga U1 (C(g/l) HSA) AN A(M) Zoliazey)
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L.guyonianum < labsias (3 Vil S ol 2(B.11) Jgeond!

TPC (mg GAE/100g DWE) : :
5 sk dodasy)
S (8319 3_13)3
2092.108 + 0.05 3398.330 + 0.02 AcOEt (MEOHIH:0)
e 2
5651.122 + 2.07 5889.290 + 1.25 | N-BuOH
599.335 + 0.04 2543.388 + 0.07 AcOEt EOHIHO)
2
4286.262 + 0.66 3593.035+0.85 | N-BuOH
2616.732 + 0.85 5643.564 + 0.82 | ACOEt AUHIO)
t/H2
6044.920 + 3.82 9192.420 +2.11 | N-BuOH
5006.617 + 0.47 11918.190 + 0.03 | ACOEt
(A.Ac/H20)
11470.116 + 3.18 14235.389 + 2.47 | N-BuOH
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bl 03 a8 100/ 380 S Jaals ol e ple U asd) OLSH 2 e 3]
.(mg GAE/100g DWE) Uk
((5.1) (A.01) Sl @ skl 5 Vsl SO i) (6.11) Jglad) & Bl il e
oo b B8 (s SV Rlal a3 JaYl oY 5 Jsbadl olabiies Of L3
po Blis SNsdl e xS 2T Jo (g9 4555 Lguyonianum ol olabiies iols oVsdl
& Vb BaS ST T g (s3ly 5 Wy ol Bl J9bad) Slaabsiins (3 (o (53l S
Luge IS (3 11470.116mg/100g s 14235.389mg/100g La) degsy AAC/H2O oMzl alladl
JS" 3 6044.920mg/100g 5 9192.420mMg/100g Ly ws AHO oDz ¥ plliai 4y col e
s 2S5 EtOH/H20 oMoz ¥l pllai (3 o¥idl) o 20S” BT e Jsuad) & 5 il e Lo

oA e Legie ST 4286.262mg/100g 5 3593.035mg/100g

63 2018



i gl LS jl) oSI1 pkddlg oMo ! S 24|

s alla (3 ol Adgdl) LSl s el O LW o0 sl el
S5 ($3ly 9 4By DU e IS (3 5006.617mg/100g 5 11918.190mg/100g ey i AAC/H,0
Wi (2616.732mg/100g 5 5643.564Mg/100g a5 vy A/H20 o) pllss Lk il s
2543.388mg/100g = <5 adsdll SLSH e dhas SleS gl EIOH/H20 oDl alls
o 3ly 5 W5 OL e S (3599.335mg/100g

ol it 6V DLl Jae e Lede Juamall oVl IS (o) 28 )lis s
Laisles 5 Trabelsi Nadjla b cwl gl 2wl S ol ol & Lede famd) il 0 155
S Ysudll @y (80-20)(MeOH/H,0) odoznY! U 2 L.guyonianum <l Js (2010)
(70-30)(AUH20) 2zl 2 LT (40-60)(EtOH/H20) plzdi (3 14.68Mg/g 5 11.64mglg Lays 4,5,
013,55 (2013) o5isles s Mohamed Debouba Ls »B aul)s cUAS™ 5 ([177173.13mg/g = LS )03
@)L (80-20)(MeOH/H20) oMzl plai 3 L.guyonianum <l o Vseil &Q‘ Syl o
el G ashall 3 clisT o ([1791225.22mglg - <48 L.monopetalum <l & 5 217.82mg/g -
L”;&J\ ss=) 48 Limonium algarvense <l Je (2015) agislas 9 Maria Jodo Rodrigues %
3V & 54mglg « i) (3 83mglg SeY1 (3 288mglg -+ etk el 3 sl
D741, 00d 1 (3 118mglg s

ssisas 5 Ridouane El Guiche aw))uS” g1 wlulys (8 Lede hamall il o 2K 3T
allai (3 6143mglg = <8 2SI Y¥sdll 4087 OF lsd 5 Limonium sinuatum < _le (2015)
(2016) o55lxs o Benslama Abderrahim . IS a6 aul)l) 2l 5 (I'7PIMeOH/H,0 oM Y)
ekl (3 28538mg/100g — Vil JSUI syl 53 Limoniastrum guyonianum < e
2 oYgdld S (592t 01 (2015) sgislas 5 Milan S.Stankovi Wal-t awlys (3 Lad o (170 dgtedy

I7ILimonium gmelinii «ld Jsell alsaldd (3 18911mg/g -
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C (g/l) A (nm) C (g/l) A (nm)
0.001 0.019 0.011 0.332
0.003 0.08 0.013 0.398
0.005 0.147 0.015 0.468
0.007 0.203 0.017 0.539
0.009 0.272 0.019 0.602

iolaze¥l 5 G @ ol gl o (S L (A) dolaze) 3 o BOas)
2 o WSl 6 LoV il e s Bslas o 3le 5a Ul A=F(C) T (g/l) 557 3V
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X SsbY dodas¥y
113.137 + 0.003 | 292.597 +0.01 AcOEt (MEOHIH:0)
e 2
424.642 + 0.77 219.295 + 0.24 n-BuOH
149.836 + 0.05 584.218 + 0.02 AcOEt EOHIHO)
t 2
488.573 +0.60 637.213 +0.33 n-BuOH
315.978 + 0.04 872.060 + 0.5 AcOEt ATHIO)
t/H2
195.074 + 0.21 550.107 + 0.19 n-BuOH
633.078 + 0.17 | 1595.145+0.03 AcOEt
(A.Ac/H20)
249.722 + 0.64 448.190 + 0.09 n-BuOH
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bl G O30 a ple 100/ SN S ll e a0 JUL S g 9 28
.(mgQE/100g DWE)
(7.01) Sl 3 amzsll g Sl il oSO Lzl (8U1) Jgladl 3 Ball il e
o ne S (59 (oMol dalail e (3 W) oM Jsbsd) olabsias OF L35 ((8.11)
B)lie Il e ST 8aS e (gt WSyg Loguyonianum ols wlalsus ol ol s34l
pllad) (3 g GaS ST IS Ay wld Al sl wlabrias (a3l Ol m
¢ 550.107mg/100g wxk AUH20 oMzl pllas 4y 637.213mg/100g ey dass EtOH/H0
Gty Ll 219.295mM@/100g Loy 200y MeOH/H20 plzs 3 oy siSll (n 3008”81 e Jguad)
488.573mMg/100g Aot iy EIOH/H20 aladl (3 liysi it 58 58T cilSE Ogn (s3ly L
St e Jyad) ¢ 424.642MQ/100g 5 daedl) S Lo MEOH/H0 odon¥l pllss ey

.195.074 mg/100g a3 205 AUH0 pllas (3 Iy 3Dl o 4aS
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Lyl 2.5 AUH20 Dbzl sl Ll «1595.145mg/100g Layé 2.8 AAC/HLO pls
Ay LS e s BeS el MeOH/H20 oMzl pllss Wi (872.060mg/100g
o RS el Je Usedl § e (ooly ol aedl Ll 202.507mg/100g Al cod
Com AUHLO DY) a4l 633.078mg/100g Ly 4.0 ALACIH20 plas (3 ldy 553Dl
alladl (3 113.137mg/100g el it At 20 el 5 315.978mMQ/100g Lays 40y o) t3
.MeOH/H20

W) s pp Sl e Y Slahlll am wo Ltwlys (3 Lese Jpad @ 3 il )i
Sy I 408" Ol Jgdmg (2016) s5i5laey Hosam O. Elansary s ol anhills” i ol aad
o o ol G (e L) 5 Ll alsalld (3 62mg/100g 5 71mg/100g - wpn 2SI
s5slxes Ksouri Riadh s »6 g anlull 3 ¢lis” 4 ['7ICeratostigma plumbaginoides st
el (3 293mglg 5 17mg/100g = 2SI iy 5 35l 308" 0,45 L.monopetalum <L e (2008)
D70 53 Je AtHR0 5 EtOH/H20 _odzsY)

Lagiglasg Faten Medini b <ol o)l 2uhdls o 3 Laad (ol Slults Lemlin @13
o Ol 2SS @,u Limonium delicatulum & ikl o Al i 0 ols Je (2014)
(2016) Lagislrs 9 Hadjadj Soumia & sl gl 2wl o [0 150 alxand) (3 923mg/100g
saksal) (3 865mg/g - «,45 Limoniastrum guyonianum b (3 @l sl aS of 1553
TGN jalsedd (3 774mglg 5 sl
1isW) e ey degaz CUE a5 hLadl g LesS daadal) SUSH ST e dusly SISO e

DAY oddl S S5 (3 s Amslsd) 5 LS
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o oLVl s ez 5 o) e Jo A 0 SIY) SR e 6 LT s 5 ((DPPHY)
mgpdod e ol 09580) i e 30 0SS slias S 59y 3 DPPH' A4 ¢lo)]
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(mm/an) Ba>g ST de w2 V!
(9/cm®)  Sslud dpusld demdl S 2p

1232 2311 (V.6) BMal) (33 pxland) iaks G 20
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R (%) = ((Icorr — lcorr (inhy)/lcorr) 100 ‘ > (V.7)

P2V.8) Bl 39 peland) ddars A

0 = ((lcorr — lcorr (inh))/lcorr) ‘ > (V.8)
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(O3 Olud Ay by AW Ay et 1.2V

:(HCLIM) Jawgll b X52 55y 3Y5all O1YI ooy s 950

JL10min e 2ike 2al (3 (HCLIM) aad) Jk (3 X52 (39S 3Vsdll i oond A
or (Am) 353al) sl e (V1) B e (S) a-Ldl Cles & el B L)) SS 5 90min
Lla=s ((V.5) &M o V(mm/an) o (V.3) 8l e V(g/em?min) ST de e ((V.2) 2Dl

A(V.B) Jotdl (3 gl il e

(HCLIM) Lawsht 3 adlse sl 3 Ojsl) Ol 2y lay JSTW 20w 03 2(5.V) Jgebond)

Vv Vx10° _
(mm/an) | (g/Cmemin) S(Cm? | Am(g) m2(g) mi(g) | t(min)
4.975 7.384 13.544 0.001 19.644 19.645 10
2.956 4.512 13.677 0.001 20.519 20.520 20
1.941 2.881 13.884 0.001 19.409 19.409 30
1.904 2.823 13.538 0.001 20.488 20.489 40
1.891 2.859 12.826 0.002 19.418 19.419 50
3.857 5.735 13.183 0.453 20.296 20.748 60
4.777 7.093 12.696 0.006 19.423 19.429 70
4.942 7.373 12.953 0.008 19.776 19.784 80
3.240 4.809 12.477 0.005 19.069 19.075 90

V=F(t) st (min) e Y2V (@/mmPmin dedl sowin vy 2355 o3l Jodd) il esd
(2.V) el oy LS
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X52 95831 395l SH Aol AJndll s ) il
:(HCI,1M) Ja.wji\ ‘;e l.»j)-\.ej\ @M\ CJLS)“.U ! ) J;,'s}\ Aoty o
) A gyl adsndll wlladld e 25ppm ) Sppm (e ddesll SSTRA I s
&gl Gﬂiﬂ\ ul.c LlaZ (6.V) @Ml - dgdl) LS bns 5l sl 9 (30MIN s S
Y Jglad) 3

(HCLAIM) Lowsl (3 55715 Calisd X52 L}ﬁj&ﬂ 3Nsall Lol 59509 STU de o 2(6.V) Jgddl

AAOA Lz
R% V Vx10 8_ S Am m 2 m 1 C

(mmvan) | (@/Cmmin) | €m) | @ | @ | (@ | @
16.328 0.016 2.411 13.396 0.0009 20.335 | 20.336 0.005
13.595 0.017 2.489 12.942 0.0009 19.385 | 19.386 0.01
64.265 0.006 1.029 12.992 0.004 19.692 | 19.696 0.015
39.724 0.012 1.736 13.339 0.0007 20.016 | 20.016 0.02
43.997 0.011 1.613 13.069 0.0006 20.339 | 20.340 0.025

Sl VEF(C) 153 iy el somie o 30 ol pn 31 ST i) o e S

(BV) KN R%=F(C) ;S ¥y Ll alels goin 5 (2.V)

0.018
AAOA
0.016

0.014

0.012

V ( mm/an)

0.010

0.008 +

0.006

T T T T T T T T T
0.005 0.010 0.015 0.020 0.025

| (HCLIM) Ll 3 AAOA Leiall X52 (35S 3Y5ill VEF(C) smie 1(3.V) S

/
4
-
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70 -
. AAOA
60
50 -+
|
40 | ./
30 -
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0.005 0.010 0.01 0.020 0.025

| (HCLIM) o)l GAAOA Lol X52 (33 3yl R = f(C) gmie 1(4.V) S

\

/
4
-

(HCLIM) Lwesh 3 58T Calond X52 (3508 35l Lol 393,05 JSTW) s 2(7.V) gl

AAOB L
v Vx106
0] 2

R% (mm/an) | (g/Cm>2min) S(Cm?) | Am(g) | m2(g9) | m1(g) | C(9/l)
22.694 1.489 2.2104 12.969 0.0009 19.446 | 19.447 0.005
41.685 1.132 1.680 13.887 0.0007 20.375 | 20.376 0.01
16.842 1.604 2.381 13.442 0.0009 20.359 | 20.360 0.015
64.106 0.697 1.034 12.894 0.0004 19.410 | 19.411 0.02
45.520 1.057 1.569 12.742 0.0006 19.365 | 19.366 0.025

b g 5 (V) K& & ol VER(C) S N depdl e 16 ) oda e
{(B.V) S & skl R%=F(C) S A Lol
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(HCLAIM) Lowsl (3 58715 Calisd X52 L}ﬁ)\ﬂ 3Nsall Lol 59509 JSTU de o 2(B.V) Jgdd!

AAEA L.:
v Vx108
() 2

R% (mm/an) | (g/cm?min) S (cm?) Am(g) | m2(9) | m1(g) | C(g/l)
21.153 0.015 2.27 1370.492 | 0.0009 | 20.309 | 20.31 0.005
28.694 0.014 2.053 1299.062 | 0.0008 | 19.355 | 19.356 0.01
32.153 0.013 1.953 1365.449 | 0.0008 | 20.303 | 20.303 | 0.015
46.210 0.010 1.549 1291.213 | 0.0006 | 19.348 | 19.348 0.02
54.651 0.009 1.306 1361.656 | 0.0005 | 20.298 | 20.298 | 0.025

b st 3 (V) U2 @ mosll VEF(C) 553 AV deud) smn 88 oilad) ods meosd
L (8.V) S 3 skl R%=F(C) ;53 alVy Lozl

0.016
1 AAEA

0.015 ~
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V (mm/an)

0.011
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T T T T T i T ! T
0.005 0.010 0.015 0.020 0.025
C (g/l)

C(HCLIM) Ll (3 AAEA Lol X52 35S0 3Y5dll V = f(C) s 1(7.V) S0V
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\ (HCLIM) 2wl (3 AAEA Lazcl) X52 35S0 39540 R = (C) s :8.V) JK2

(HCL]_I\/I) L,,jj\ L} ﬂf\; bl X52 L}ﬁj\gﬂ 5‘}[}5.5\ L i) 2934 9 J(L:.S\ i :(9.V) ij\’ﬂh

AAEB L.
v VX108
0, 2
3.525 0.019 2.778 1360.014 | 0.0011 | 20.269 | 20.271 | 0.005
30.979 0.013 1.987 1286.272 | 0.0008 | 19.312 | 19.313 0.01
17.332 0.016 2.38 1354.517 | 0.0009 | 20.286 | ¢20.28 | 0.015
8.642 0.018 2.630 1302.297 0.001 | 19.340 | 19.341 0.02
16.231 0.016 2.412 1286.726 | 0.0009 | 19.326 | 19.327 | 0.025

b g 9 (V) S @ skl VEF(C) oS AV el gomie 6 ol oda oo
(10.V) S & el R%=F(C) 7531 ¥ Lol
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ULl Ol 3 (HCLIMY dal (3 X52 (300 SU0 3Y5all JUs gmeier (12.V) JSC2)

Smoothing :

Segment

‘alence :

Density :

Calcul.zone :

Atomic mass :

20

55.85

7.8

17

Drraw Save | Closge |

Results

.y Eli=0] : 4763

m | Re: 38.30 ohm.cm?

g 1 coilr., ; 0.6051
Ba: 1387 v
Bc: 128.4 mv
Coef. : 1.0000
Carrogion: F.07E

:(HCI, IM) &gt b L.guyonianum < i gedlt Slalsund] Jasdl 540 dulys %

e Jsadt & ollaall BLSL 5 (HCLIM) Lawsll (3 XC52 Jond) 355800 (ot 12 30MIN 3,0 o
S LeS 9 J.gfj.p\.ﬁ.» sds 43 ms o ug"':“) ol o004 Tafel Ol 9 oleaza ¥ Olascs
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E [mV]
" (HCLIM) Lt (2 AAOA Loall X52 (35S0 3Vl ezl lion 1(14.V) S )

=
8
<
£

g 30 6 —0 ppm 1

] 2 —5 ppm 2

'&5f 10 ppm 3

-4.0 — 15ppm 4

1 ——20ppm 5

451 ——25ppm 6
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C(HCLIM) Lol 3 AAOA Lol X52 (35S 35l JUs oo 1(15.V) JSC2I
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13 Alzaly Rege BlaS olie sy UG @l JWS goie e Jpeadl dn

(ohm.cm?) 4yUaiz Yl 4egall @ Rp (MV) IS 050572 Ecor
(MV) >s¥) JW& Joso : Ba (RA Jcm?) ST L5 BLS™: cor
(mm/y) S i,V (MV) 580 JW Jus 2 Be

{‘: L“éj\ (e) clawj\ :\.:54:5 de 9 c(?V) B o Hlaos (‘: L;-U‘ R% %ﬁ:—“ 2930 9 @w‘ Jgéul\

& dgde & 5 (S5ppm-25ppm) adki ST wladll sems 5 OLE 3 Ll ¢ (8.V) YAl sl

(10.V) Jgidd
Loial) X52 (350,81 3Ysdl 2ol Wil 5 2500 Sy SIN) sl £(10.V) Jgutd!
(HCI,IM) L)l 3 AAOA

Vcorr -Bc Ba icorr Rp -Ecorr C (g/I)

0 R% | (mm/an) | (mv) | (mv) | (mA/cm?) | (ohm.cm?) | (mV)

- - 7.076 128.4 | 138.1 0. 605 38.30 476.3 | Blanc
0.69 | 69.022 2.192 94.1 84.0 0.188 81.38 456.5 | 0.005
0.55 | 54.720 3.204 151.0 | 835 0.274 85.17 458.1 0.01
0.81 | 80.780 1.360 1139 | 919 0.116 169.10 462.4 | 0.015
0.72 | 72.442 1.950 96.6 85.5 0.167 92.47 457.9 0.02
0.73 | 73.049 1.907 100.3 | 91.8 0.1631 104.71 468.5 | 0.025

L

3 JAAOB

6

—0 ppm
5 ppm
10 ppm
— 15 ppm
—— 20 ppm
25 ppm
-600 -550 -500 -450 -400 -350

i [mA/cmZ?]

D U1l B W DN




log i(mMA/cm?)

X52 &5yt 3Y¥sdll ST Ll iedt dJadl s Jpre v | Y-

3.0
25 JAAOB
2.0-
1.54
1.0 H
0.5+
00 1 \
0.5 \\
-1.0 |
151 3

~ ] \ 6 0 ppm 1
-2.0 5 ppm 2

] —15ppm 4
307 2 —20ppm 5
-3.54 ~25ppm 6
-600 -550 -500 -450 -400 -350
E [mV]

L (HCLIM) L) 3 AAOB Lotal) X52 (301)SU 33l JU5 olimin 1(17.V) S

________________________________________________________

23Ul 095 (16.V) Sl 3 sl AAOB Upedll ol I wlimin o Jsad! dn

\

(LLV) J3d) (3 (0) pandl 2oy Bes 9 Jarid) Jlab (25LoaeSy 7SIV

Lozl X52 301 3Ysdl) dlainl) 2l g 2548y 7SN ualill 1(11.V) Jgeed)

(HCLIM) L)l 3 AAOB

Vcorr -Bc Ba icorr Re -Ecorr C

0 R% (mm/an) | (mv) (mv) | (mA/cm?) | (ohm.cm?) | (mV) | (g/l)

- - 7.076 128.4 138.1 0. 605 38.30 476.3 | Blanc
0.69 | 69.856 2.133 88.4 97.7 0.182 92.31 474.4 | 0.005
0.70 | 70.393 2.095 87.5 85.2 0.179 80.41 460.7 0.01
0.93 | 93.433 0.465 80.9 76.9 0.039 339.55 463.8 | 0.015
0.76 | 75.933 1.703 78.1 85.0 0.146 102.06 469.7 0.02
0.86 | 86.141 0.981 112.8 74.1 0.084 183.61 456.5 | 0.025
171 2018




X52 &5yt 3Y¥sdll ST Ll iedt dJadl s

i [MA/cm?]

41AAEA

————25ppm

SO Ol WD -

T
-550

T
-500

400 -350

____________________________________________________________

172

log i(mA/cm?)

-1.5
-2.0
-2.5
-3.0
-3.5
-4.0
-4.5

1AAEA

DO WD

________________________________________________________



UM 095 (19.V) K (3 okl AAEA Lpdll Lol JWs Slimis Jo Jgadl dny

(12.V) J3d 3 (0) ol 2o A 9 Lol Bl (i laSy RSV

Lozoll X52 (350 3Y5al) 2ozl 2Jdl 5 2500y SOV sl 1(12.V) J g

(HCI,AM) L5l 3 AAEA

Vcorr -Bc Ba icorr Rp -Ecorr
0,
0 R% (mm/an) | (mv) | (mv) | (mA/cm?) | (ohm.cm?) | (mV) C@h
- - 7.076 128.4 | 138.1 0. 605 38.30 476.3 | Blanc
0.61 | 61.532 2.7122 102.5 | 106.5 0.233 80.92 473.3 | 0.005
0.64 | 63.949 2.551 1049 | 1141 0.218 94.61 475.9 0.01
0.71 | 71.156 2.041 111.1 | 106.4 0.175 116.75 466.9 | 0.015
0.79 | 78.999 1.486 120.9 | 99.8 0.127 169.33 462.4 0.02
0.73 | 73.163 1.899 116 | 103.6 0.162 138.23 471.7 | 0.025
*1AAEB
34
24
T 1
g ]
£ o
T —0 ppm 1
] —5 ppm 2
24 ——10ppm 3
] —— 15ppm 4
34 —20ppm 5
T T T T T 25 ppIm 6
-600 -550 -500 -450 -400 -350
E [mV]
\(HCLIM) Janesll 3 AAEB Letoll X52 (35S0 395l ollaionl Solmin 120.V) JKH1
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log i(mA/cm2)

X52 &5yt 3Y¥sdll ST Ll iedt dJadl s Jpre v | Y-
1.0
{AAEB
0.5 4
0.0 2
-0.5 4
-1.04
-1.54
-2.0 4
. —O0 ppm 1
-2.5 1 —5 ppm 2
1 3 —10ppm 3
-3.0 — 15ppm 4
] ——20 ppm 5
351 25ppm 6
-600 -550 -500 -450 -400 -350
E [mV]

L (HCLIM) Lawrshl (3 AAEB Lol X52 35S0 3Ysill JU5 olymes 1(2LV) S

23N 095 (2LV) K 3 moll AAEB Jsndll Laoll JW Slimis Jo Jgadl aay

\

(13V) Ikl 3 (0) o) a5 s 5 Lo 20 (Sl 7SY)

Lol 3 AAEB Lzald X52 (35S 3Ysd)l dlacidl) aladll 5 25LaS5 SN slil 1(13.V) Jgdod)

(HCI,1M)
0 R% Vcorr -Be Ba icorr Rp -Ecorr C
(mm/an) | (mv) | (mv) | (mA/cm?) | (ohm.cm?) | (mV) | (g/l)
; ] 7.076 | 128.4 | 138.1 | 0.605 38.30 | 476.3 | Blanc
0.74 | 73.771 1.856 04.1 86.3 0.159 103.58 489.4 5
0.69 | 68.951 2.197 93.3 86.1 0.188 85.81 489.5 10
0.67 | 67.044 2.332 86.1 87.5 0.199 75.40 495.7 15
0.58 | 58.154 2.961 106.3 | 105.1 0.253 75.17 480.3 20
0.57 | 57.730 2.991 99.2 113.9 0.256 82.41 492.7 25
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@35l Lot ) 5T (15.V) K2l (3 ese oS gl Cladll o4 Econ 05801 £l L) sl aslis]
0.015g/1 ;S5 4 0.465mm/an W 2o 331 cily ST de,w (AAOB) Uswd)l bzl 2y Ll
ides 3llady 0.0050/ ;S5 e 2.133mm/an W ied sl il 5 93.433% oopb ales allay
Jl sl aslo] 5 AAOA Ll o fiail AAOB Lol Of gl sda o izt 9 ¢69.856% — =y8
2y ki lage 4l T (17.V) S0 & esn LS Il 5 ol Cladll 52 Ecar 0551 #L50
Al 5 P01kl Lol g OF oy Bil CNST sy & Rebime 8 R 5 Ecor kel Cindb
@ Bl il M e >N s (6oly Lguyonianum <l e dabizadl ddenadll olaza)
0.02g/1 555 s 78.999% Loy ibas s el by AAEA Ll (3 (13.V) (12.V) coaud)
L 2.722mm/an ST iy 61.532% Loy dles i)l 3T <SS 5 1.486mm/an ST as e
1 (19.V) JSadl Il 5 ol Cladll 52 Ecar 05501 £t ] L] sl 5 <0.005g/1 555
2.991mm/an U aa el cab 5S30 ae ol by ST 2e 0w AAEB Ll L bl Lot
73.771% ok idons iJlaiy 2.856mm/an dus b ied 51 4 0.0250/1 s 57.730% Lo Juns
oo LS (AAEA Ll e Ladl AAEB Ll Of mledl sda o ez 5 0.0050/1 S5 6T e

(3518 Lo &) (T I o) o2 Ecorr 0saSd) ZUph L) ol asilis] (21.V) K I3
ool 0.605MA/CM?- Jalidl (3 )0& <58 OF day o HW5 BUS™ (3 23l Ll LamS LS
e Lgie IS 3 0.039mA/cm? 5 0.116mA/cm?—; 45 AAOB 5 AAOA plaill (3 U a3yl
Ll ¢ 0,029/l ;S31 azs 0.127mA/em? ded 51 )5 AAEA Ll (3 5 0.015g/1 1SR dus 55
sl ) 1 ssm 5 <0.005g/1 1S e 0.159mMA/cm? W aed 1ol wloy AAEB Lol adll

JUb g Gl mlan o adly aab (S ) sem 1 5 caedl 5 3Vl lg SOV Ul
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@ o T olansY) pgl IOt r ey 05T el o g Lol oy Jelidl an

S Y e Oleg Sl g POl N AT (3 Bty Bglan ga Odall wlaw e Ll slans) &)
Tembkin Langmuir a)isxl ol ¢ faall Vs (3 5 (500 Sl 5 SlosS” il Lo Olatll sl i
AACH20 M) pla 3 Jsilbsed) o JaV) oM olabsans il ol Caogd Frumkin
(11V) abdl bl goken 9 (HCLIM) p2a bavs 3 asu &) 3¥54) e L.guyonianum <L
Jyadl ¢ (13.V)(12.V)Yslll oo o Langmuir ol |2 (22.V) JKaY e Jsadd &
o W e ) il e Frumkin 5 Temkin ol 68 50l (26.V) 5 (23.V) JS&Y e

SN ST PONUE PN LAl R? LLs NI Julas (pes
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003 | = AAOA (R%=0.936) RSP
y= 0.0022x +1.266
0030 4 ¢ AAOB (R2: 0.946) o
y= 0.0018x +1.117
0.025 -~
o
O 0.020 A
0.015 -~
0.010 -~
0.005 T T T T T T T T T
0.005 0.010 0.015 0.020 0.025
C (g/l)
0045 1 5 AAEA (R%=0.983) igu oalg
0.040 4 y=10.002x +1.235
1 o AAEB (R%=0.991)
0.035 -~
y=-0.0036x +1.859
0.030 -~
@
O 0.025 A
0.020 -~
0.015 -~
0.010 -~
0.005 -~
0.005 0.010 0.015 0.020 0.025
C (/)

P e e e e T T e I T T e e e e S

[ i) olazall X52 30,501 3Ysa Langmuir SizeY) syl 1(22. V) JS&
‘ (HCLIM) Lwdl 3 (2o (o319 9 4l3y9 L.guyonianum <L '
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0% 1 AAOA (R?=0.128) . BT
0oy | Y=0956x +0.059
L | ® AAOB (R%=0.187)
1 y=1.2326x+0.106 AAOB
0.80 -
o 075 - ¢
4 | |
0.70
0.65 - AAOA
0.60 A
0.55 =
-5.4 -5.2 -5.0 -4.8 -4.6 -4.4 -4.2 -4.0 -3.8 -3.6
LnCinh
0.80 1 :
] = AAEA (R%=0.694) o gy
7% y=1.122x +0.097
0.76 - 2
. o AAEB (R%=0.857)
B y=0.199x - 0.104 o
0.72 -
070 1
@ 0.68 -
0.66 -
0.64
062 {
0.60 -
058 - o
0.56 - T T T T T T T T T T T T T 1
5.4 5.2 5.0 48 -4.6 4.4 4.2 4.0 3.8 3.6
LnCinh
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Ln (C(1-6)/6)

Ln (C(1-0)/0)

46 -
48
5.0
52
5.4
56
538
6.0
62
6.4
6.6
6.8
7.0

-3.8
-4.0
4.2
44
46 -
438
-5.0
5.2
5.4
5.6
5.8
-6.0
-6.2
-6.4
-6.6

i AAOA

_' AAOB

] = AAOA (R%=0.193) o AAOB (R%=0.034)
1 y=-3754x-2003  y=-2.989x - 3.563

055 060 065 070 075 080 085 090 095

0

! = AAEA (R%=0.081) o AAEB (R%=0.929)
1 o y=-7.300x +3.030  y=3.504x - 13.022

0.56 0.58 0.60 0.62 0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.78 0.80

I e I e T T e e e T e e T T T T T

O i) ) X52 1S 3 Frumkin eV aUsx! 2(24. V) S
\ (HCIAM) Lwsh 3 25w (3lg 9 alsyg L.guyonianum <L
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Jod) &3 el cogs Sl S RZ LLYI beles Ol @ SleY) (3 m gl dab sl
(14.V)

olazll il IIR? LLYI Jeles 1(14.V) Jgdend)

Langmuir ij.é Cadimg el wladll OF Juy L ddax dls & laml OF JaY Y o >3

(V.14) B (39 Kags SVl dpw Jums ol oy Langmuir doles s slezeNI ¢

| C0=(CH)/ Kass | ——» (v.19)

(V.15) B3 335 AGads e 341 Blall 203 o

(V.16) 5301 3oy ¥l Laflas Crogy (sl KL podid) Lelall ot
o= &

* Ku =1/ (1 Kags Cin) | ————> (V.16)

X523 3Y5dll ST AAOB 5 AAOA el 1Y Ki g AGads cKads o 3(15.V) Jgutond!

(V.15)

(HCI, IM) Lol 2

0.202 0.690 0.005
0.112 0.547 0.01
26.481 0078 | 789.889 | 0.808 | 0.936 | 0015 | AAOA
0.060 0.724 0.02
0.048 0.730 0.025
- 00000
0.183 0.699 0.005
0.100 0.704 0.01
26.791 0069 | 895255 | 0.934 | 0.946 | 0015 | AAOB
0.053 0.759 0.02
0.043 0.861 0.025
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X52 5ySdN 3Ysdll ST Lo LIl s L (G

)(52@){)\_{5\ 3Ysdl IS AAEB 5 AAEA ol 1Y KL 9 AGads «Kads o3 :(16.V) Jgerd)

(HCI, IM) Low sl 3

- AGads (KJ/mol) KL Kads 0 R2 C (g/) <o)
0.198 0.615 0.005
0.109 0.639 0.01

26.542 0.076 | 809.717 | 0712 | 0.983 | 0.015 AAEA
0.058 0.789 0.02
0.047 0.732 0.025
0.271 0.738 0.005
0.157 0.689 0.01

25.529 0.110 | 537.923 | 0670 | 0.991 | 0.015 AAEB
0.085 0.582 0.02
0.069 0.577 0.025

:é\:.;.!\ LBl o3

(AAOB (AAOA bl - |3 0.991 5 0.983 <0.946 0.936 - =, 5 R? o3 Of Ll
il (Sas e @ Langmuir jizeY) 2358 Leelsl 5 1 o)l 2 5 i) Je AAEB 5 AAEA
Paadll STA dame Loz g Odall o e S

26.481KJ/mol - =45 &)l AAEB 5 AAEA (AAOB (AAOA il st AGads insd

JoE Sgug lia ety 50 A e Lugee ST (3 25.529K0/mol 5 26.542KJ/mol «26.791KJ/mol
PRSI o e Sl

rlaw o WLy el Ll O e alNs sy olladll sed ddl 20KI/MOl )l AGads Ao
Pl s (5l Lriy Ol

PN i led) SO Je JW 0 <K<l od

J 1 537.923 5809.717¢895.255 «789.889 - «ydd wllaill ma (3 35S Kads eVl <ol o
P00 o e 35k ol S

S35 S el g 8 O3l e J5 558 wned ST LSS bl o mal) o O3l Kags O

P Lo dnd )
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LS sl Bib) (55 o g 7 Oa g el Sl 3y (3 el @ ((Nyquist)
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L.guyonianum b e dalserad) adsdl) ol e iSO ol W) JICaY) 2
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035 (25.V) ISl & sl AAOA Lyl Lzl Nyquist ol e Jpad! dny

Lgl 3 AAOA Lozl X52 (391181 3Y5d)l 25LaSy iSOV anloll 2dllas o35 :(17.V) Jgeond!

183

Zr[ohm.cm?]

(HCI1,1M)
R (%) Rt (ohm. cm?) F(HZ) Cal (UF.cm-?) | Cinn (g/l)
- 27.551 14.045 411.51 Blanc
52.166 57.598 10 276. 46 0.005
31.351 40.134 10 307.71 0.01
61.646 71.834 8.929 248.27 0.015
39.704 45.694 17.857 323.66 0.02
46.759 51.749 11.161 355.49 0.025
40 -~ "
JAAOB = 0 ppm 1
35 4 be e v, 5 ppm 2
J 4 g « U > 10 ppm 3
30 - SRR ‘5%, v 15ppm 4
e’ T " > < 20ppm 5
" " . Ty “ > >
— 25 >:<“ . 1 fe . v < 25 ppm 6
g ’»:4 ] . v < p : >>
EX] -
o J‘:.. L] vV <«
= 15 vs . <
’\'l 1 i;‘ .Ivv :1
04 DR
i T,
51§ 3:‘._ ‘::f
O I T T T T
0 20 40 60 80 100

e e T e e e e T T I e e e

sl Lozall X52 (1581 3Y54)) Nyquist ls 1(26.V) S
(HCI,IM) Ll 3 AAOB
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095 (26.V) KN @ 2essll AAOB sid)l Lzal) Nyquist olomes Je Jsadl ey

(18.V) sl (& Lozl 3950 5 sl JUSYI Anglie (B5LasSy SN ol

AAOB Lozl X52 (3381 3Y5d)) &5LerSy xSV Aol Bdllas 515 1(18.V) Jgeond!

(HCI,AM) Lol 3

R (%) Rt (ohm. cm?) F(HZ) Cai (UF.cm-?) Cinn (g/1)
- 27.551 14.045 411.51 Blanc
21.337 35.025 14.045 323.76 0.005
9.471 30.434 14.045 372.532 0.01
3. 455 28.537 16.85 331.15 0.015
15.836 32.735 15.82 307.48 0.02
32.048 40.546 15.82 284.25 0.025
55 HJAAEA " 0 ppm 1
50 5A RN 5 ppm 2
w2, A - 10ppm 3
45 A ‘. v v Y. . . . v 15ppm 4
40 4 T 4 . 20ppm 5
oo rrr v i > 25ppm 6
I~ 35 S iy R > g > v A
£ il 6. v o4
Q 30 1 ;1' g M *
= ": L >>> v AA
El 25 1- - N vv Y
N 20 g v
15 AT "%
LT v o
10 : Ty
i LN
5 h 'Y v i3
0 T T T y T
40 60 80 100 120 140 160
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e o e e e - - - - =
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D95 (27.V) ISl 3 aeosll AAEA Usndl) Lzl Nyquist olime Jo Jsad! dny

AAEA Lozoll X52 35S 395l 25LeSy SV anilall 23llas 515 1(19.V) Jgeend!
(HCLIM) sl 3

R (%) Rt (ohm. cm?) F (HZ) Cal (UF.cm-2) | Cinn (g/l)
- 27.551 14.045 41151 Blanc
45.531 50.581 11.161 282.064 0.005
45.682 50.722 10 313.936 0.01
41.612 47.186 14.045 240.271 0.015
46.866 51.853 11.161 275.149 0.02
27.282 37.888 14.045 299.237 0.025
45 -
{AAEB = 0 ppm 1
40 - vvve. 4 © 5 ppm 2
: + 10ppm 3
35 R DRI v 15ppm 4
| v 6 5, M . < 20ppm 5
30 A o i, 3 A 25ppm 6
& A w AAA R TN M
g 25 4 % ‘~o='.~ '...:A ‘e M
E— V‘.A:'. 1'-::A 4‘ Vv
c 20 =1 ":‘o .-A <
S, e »i, 7
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. i: LAy g
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'l:::o: o. A‘A .i : ';
541 f v i
e Tl
0 T T y T y T T T
0 20 40 60 80 100 120 140

P e e e T T T e e e e T T e

" AAEB ydl) Lzal) X52 (35,1 3Y5d)) Nyquist climis 1(28.V) S
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095 (28.V) S (3 sl AAEB Usidl) Liaoll Nyquist ol o Jgad) dny

AAEB Ll X52 (35S0 3Ydl a5LaSy80Y1 aniled) 2dLlas il 2 (20.V) Jgetend!
(HCLIM) Law gl 3

R (%) Rt (ohm. cm?) F(HZ) Cal (UF.cm-2) | Cinn (g/l)

- 27.551 14.045 411.51 Blanc
0.922 27.808 17.857 320.675 0.005
5.781 29.242 14.045 387.718 0.01
31.139 40.009 14.045 283.369 0.015
26.257 37.361 14.045 303.456 0.02
19.324 34.151 14.045 331.985 0.025

:é\xﬂ Ll o

L.guyonianum <l awddly (18.V)(17.V)odstdt (3 gl o Lede Juaoall osladl D o
71.8340hm.cm? s=5 JUsl daglic 61.646% Lo Jdae Jol Log AAOA st Ll (3 als,
ST de 31.139% — o8 dlas 3l el AAOB Uswd)) Lozl 2l LT <0.0150/1 555 e
<5157 40.5460hm.cm? W aed el cil moly pi pas | il JUSYI deglie 50,0259/ 555
(20.V)(19.V) cidgid) 3 wslll 5 Lede oamdl) mSladl IS 0 5 <27.8340hm.cm? dslad s &l
ey 51.8530hm.cm?U e el il ddze gl JUYI Raglin o3 Cywr (o3ly Sl 2l
Zaglis AAEB Jylsedl Lae 3 LI CAAEA ¥l o= Lae 3 0.029/1 1S5 s 46.866% ikt
0.0150/1 555 ke 31.139% 2k 2Jlai 40.0090hm.cm? die U Ao el il sl JUisY)
aalzll (3 411.51uF.cm-2 s <SS Cyr ddnial) dak)) daw ails ) oollagl) Bls| ol
AAOB le.is (3 284.25uF.cm-? 5 0.015g/l ;S5 Lis AAOB Lo (3 284.25uF.cm-? 1| cozif)
Lill (3 283.369UF.cm-29 AAEA i (3 240.271UF.cm-? )6 ded 9 <0.025¢/ ;S5 Lus
o Jo Ll Sl il PIR 23 b ISCas ) aslall s ssmy 9 .0.0150/1 555 s AAEB

235 1299075, oS tancall aalall Sler 53l SU S il el plid) ) g o) 12582571 Lagl)
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ABSTRACT

The objective of the present study was to evaluate the in vitro antioxidant activity of the ethanolic extract of
Limoniastriun guyonianum from Algeria. The plant was evaluated using the free radical scavenging activity of the
1. 1-diphenyl-2-picrvlhydrazyl radical (DPPH), reducing power assay and Phosphomolybdenum method. Total
phenolic content (TPC) was measured using a Folin—Ciocalten assay. Total flavonoid content (TFC) was measured
by aluminwm chloride colorimetric assay. Phenolic compounds was found in the L. guyonianum of El Oued region
(LE)south of Algeria) from (11.39 to 91.51 mg GAE/100 g DW) and L. guvonianum of Ouargla region (LO)(south
of Algeria)from (15.51 to 75.81mg GAE/100 g DW). Effective scavenging Concentration (ICsy) On DPPH radical
ranged from (0.11 to 0.16 mg/l) in LO, and ranged from (0.18 100.25 mg/l) in LE. The AEAC values of the L.
guyonianwm ranged from (1.8 to 2.16mM} in LO, and ranged from (0.55 to 2.14mM) in LE. The Phosphomolybdate
antioxidant activity of the plant extracts ranged from (1.25 £0.07 1o 7.94 +=0.06 mM).

Key words: Limoniastrum guyonianum, Phytochemical Screening, Phenolics compounds, Flavonoid compound,
Antioxidant activity, DPPH, Reducing power, Phosphomolybdate.

INTRODUCTION

The commercial development of plants as sources of antioxidants to enhance health and food preservation is of
current interest. Epidemiological studies have suggested positive associations between the consumption of phenolic-
rich foods or beverages and the prevention of diseases. These effects have been attributed to antioxidant components
such as plant phenolics, including flavonoids [ 1].Herbal medicines are an important part of the culture and traditions
of African people. Today, most of the population in urban South Africa, as well as smaller rural communities, is
reliant on herbal medicines for their health care needs. Apart from their cultural significance, this is because herbal
medicines are generally more accessible and affordable [2].Limoniastrum guyonianum (Zeita) is a plant covered
with calcareous concretions of 20 to 40 cm height, having erect branches, linear and semi-cylindrical leaves of 30 to
50mm, the sessiles are surrounding the stem Figurel[3].this endemic species belongs to Plumbaginaceae [4]. Has
been used in traditional medicines to treat gastric infections. It has also been employed as an anti-bacterial drug in
the treatment of bronchitis [5].Free radical induced oxidative damage is involved in the pathogenesis of many
chronic and degenerative diseases, |6] such as cardiovascular disease | 7. 8] cancer. diabetes [9] AIDS and infertility
[10].These natural antioxidants or other compounds that can neutralize free radicals may be of central importance in
the prevention of vascular diseases, some forms of cancer [11].

The present study deals for the first time the comparison of phytochemical screening, total phenolic content and
Antioxidant activity of two Limoniastrum guyonianum (Zeita) from Ouargla and El Oued regions in Saharan Algeria
using Ethanol solvent.
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ABSTRACT

In the present study, evaluation of antibacterial activity of Acetic Acid extracts of medicinal plant Limoniastrum guyonianum from
Quargla and El Oued regions (Algeria) against three bacteria strains: Staphylococcus aureus (ATCC 6538), Escherichia coli
(ATCC 25922) and Pseudomonas aeruginosa (ATCC 9027) was done by using disc agar diffusion method. Acetic Acid extracts
showed antibacterial activity against all the tested strains. Diameter inhibition values ranged in extracts of L. guyonianum Ouargla
(LO) from 15 mm to 24.3333 mm, while diameter inhibition values ranged in extract of L. guyonianum El Oued (LE) from 12 mm
to 24.3333 mm.

Keywords: Limoniastrum guyonianum; Antibacterial activity; Disc diffusion method; Staphviococcus aureus; Escherichia coli;
Pseudomonas aeruginosa

INTRODUCTION

Bacterial infections are still among the major cause of morbidity and mortality worldwide: the situation is complicated by the
appearance and emergence of multidrug resistant strains. The spread of bacterial phenotypes propels the search of novel antibacterials
to combat phenotypes [1].

The most critical problem related with health and causes of mortality rates in society is infectious disease [2]. Since ancient
times, medicinal plants have provoked interest as sources of natural products. They have been screened for their potential uses
as alternatives remedies for the treatment of many infectious diseases. Plant products are rich sources of a variety of biologically
active compounds, mainly phenolics, and these phytochemicals have been found to possess various biological properties like
antioxidant and antimicrobial potentials [3,4]. Plants have long been used as the primary source for human treatment, and according
to World Health Organization (WHO)’s report, approximately 80% of the world population rely on plants or derived products for
their treatment. Lots of evidence showed that plants, especially traditional herbs, represent potential source of new anti-infective
agents. They could markedly mitigate infectious discases, but lack adverse side effects which are often associated with traditional
antimicrobial agents, including hypersensitivity, allergic reaction, and immunosuppression [5]. New therapy classes of antibiotics
have become a popular choice to reduce antibiotic resistance. However, antibiotic resistance is difficult to reduce. One strategy to
avoid this is by using alternative therapeutic agents from plants that are effective against antibiotic resistant bacteria, safe and have
low cost [6,7].

In our search of antibacterials from botanical source, we designed the present work to investigate in vitro the antibacterial activity
of the Acetic Acid extracts of L. guvonianum medicinal plant.
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