d;rl.w_air? i _ﬁfﬁ d;”"'fi"_ﬂﬁ)ﬂj_'\.rf 4'_)‘)}!.4_\5‘

M\MJMMHJ}M

Cpallss giaa rqd Ual) b (e 4a ke

: AGBLL) Al
RN PR Y 5 il il
el el alail i > Gl et )
. Sladl aaril) il Crde 3 71 Caiadl)
Ol alae M O (S3¢ (32 Oaiad)
Olsall el aeill i) | Lgsll die ) eaially Oaiad)
Olesals Aladl alaill 3 de slan g5l b sall
Ghea )l
Sl Al asdeill i Al e (5 gl sa e gall aclise

2015/ 2014



&)oY

. O S Cpall gl )-*
Ay Sl da g 3l )-*
Sl 138 e sl by 1 s e JS 1) -



Oliial g S dals

Jeadl 138 Sl 8 5 A1 ) Al 5 Vol i deall

A 02 e Biaall Byl 8 L daalan s land) adally Jadl Caad) 1
Mind las il de (gales gl JaY) 8 @ad 2014 ol e L 2011
IS aaiil LS aladl Canl) a4 e Caalad (62l lusali daalay el sl
13 Jlaay Claclue s gy €l gema (pe4edi Lo JS e cliiay) 5 Q3 &l e
Jazll

il 4 de (5 b e Y] oLl oyl SinSU allal) o Sy pail LS
o et ) ilaclisall s O guill s il seaally o5l 5l daalany el agladl

Olali Aralay el aaleill Sl sy @l 3ELY) J8 |30 Samd
—SEN Qe oy SET Bl daad A

O Sama daalay ladl ailail) 30l (e s 2 1ae 3L 06 o 850 a8
C S a8l cdiBliall sl cliae o
Sl ardedll Al Lagall de ) geaially Y ) Josall Sl SIS i LS
Al daad 84S HLiall 4l 58 e Jluali daala

dralny  palase Mal Gaee sage 0 Y D Joyall S SIS L
Aol sl 84S lia) Al gl e i

Jo—n e Al aal s agaal s aa jlany | agailial



uadls

Sar by At uanl) 6 L]y alaia ¥ ol ) e laiy) daal Lulof | jime 5Ll licls
bl 48T g0 cn g I ¢ g ) sall bl dile pelbiay Lo of il bl 5 58 Jpan e o jadl
—iliia] GC-MS U] Loilaag 468 pall 4y jlal] L] je gila g pSI ] g0 alelail] du] )
25y gy il Lundof Lo sdll] il (a8 s ) oIS 5 Sl SY s OlaSell) cilalXivall
( piaed Joil g 3lSlIS Y] aen-12.9 (26.71%) oY/ Slisally 1 5 LiiliasS LS 10 13
-6,2 Jsid , (57.25%)(2 ,2,2 ) sl il oy 3 piLSUS Y] mes -15,12,9, 16.03 %)
paes ((12.24%) by pilSoluSa- ) aes , (27.21%)  Lded (e (LT, 1) sur
-17,14,11,((2.2) 8.16 %) _siv hio 3l SuliSsY/ aas 12,9 ,( ((9.25%) s 3iSy i
((B)oLissl saen -9, (12.24) s 3ilS0 aan | (34.69%) s o s iy 55 L oS ( saan

. (06.25%) cpeslisi -1 ,( 23.12%) Crasliva-1( (03.75%) oLisSLsisi ls,15.62%)
( silisall |y shaas¥) 5585 sl Glisall sy oIS AL S pinl] il oo suinnl CleaalRivuall 5 LaS
Yl s ali Slingl] (5 pnell aliivall Lof desiveal] il S Lalle po i ol g dulled il
ALY paliivadl |Cgy et Cioas Lo, doasiwal) L piCill g /ol JS 2 dun gl g Lulled
e s SV paliive o Of e 138 50.24mgiml ) sSuYS aents 0.22mg/ml
A liie 5208 Goline dan gl g dalled SlSLay Lo )5S0V

Loma, ALSH ddllae Ay Sl je gile s SN gy (aliind) @ Azalidal) clals))

ALIRIESPRRERHERARCS L



Résume
Comme les plantes représentent une source essentielle pour la santé humaine,
on s'intéresse de plus en plus a leurs études a notre époque, mais on peut dire a
coup sOr d'obtenir une révolution médicinal alternative ou ce qu'on appelle la
medecine parallele et donc on doit se tenir au courant des développements.
[’étude analytique on utilisant la(chromatographie gazeuse et  mass
spectrophotomeétre)CG-MS pour les divers extraits (hexane, l'éther d’éthyl et le
chloroforme )de la plante Fagonia Longispina donne clairement la présence de
13 composé chimique : Ethyl Palmitate (26,71%), 9,12-Octadecadienoic acid,
ethyl ester(16,03%), 9,12,15-Octadecatrienoic acid,ethyl ester(z,z,z)) (57,25%),
Phenol2,6-bis (1,1-dimethylethyl)-4-methyl (27,21%), N-hexadecanoic acid
(12,24%), Tridecanoicacid (9,25%)), 9,12-Octadecadienoic acid, methyll ester
(zz) 8,16%)), 11,14,17 —Elcosatrienoicacid,methyl ester( 34,69%)), decanoic
acid (12,24), 9-eicosene, ( E)  (15,62%), Cyclotetra Cosane (03,75%)) 1-
Heptadecene(23,12%), 1-Nonadecen (06,25%).
Les extraits organiques (éther de pétrole, dichloro méthane , chloroforme,
Acétone , méthanol) ont donné I'activité biologique avec la majorité des
bactériennes utilisées, pour l’extrait organique heptane n'a montré aucune
efficacité biologique contre toutes sortes des bactériennes utilisées. Le 1Csg
egalement identifié de l'extrait d’éthanol est de [’ordre 0.22mg / ml et de
0.24mg / ml d'acide ascorbique . ce qui signifie que I'extrait d'éthanol et d'acide

ascorbique possede efficacité biologique d'antioxydant a proximité.

Mots clés : Extrait Ethanol , Chromatographie gazeuse, Antioxydant ,Mass

spectrophotométre , Fagonia longispina.



Abstract

As plants represent an essential source for human health, we are interested
more and more in their studies, nowadays .One can certainly confirm the need
for an alternative medical revolution or a complementary medicine. This
necessitates keeping pace with the rate of development .Analytical study is using
the (gas chromatography and mass spectrophotometer) GC-MS for the various
extracts (hexane, ethyl ether and chloroform) from the plant Fagonia longispina
gives the clear presence of chemical compound 13: Ethyl Palmitate (26.71%),
9,12-Octadecadienoic acid, ethyl ester (16.03%), 15,12,9 ctadecatrienoic acid,
ethyl ester (z, z, 2)) (57.25%), Phenol2, 6-bis (1,1-dimethylethyl) -4-methyl
(27.21%), N-Hexadecanoic acid (12.24%), Tridecanoicacid (9.25%)),
9,120ctadecadienoic acid, ester methyll (zz ) 8.16%)), 11,14,17 -
Elcosatrienoicacid, methyl ester (34.69%)), Decanoic acid (12:24), 9-eicosene,
(E) (15.62%), Cyclotetradimethylsiloxane Cosane (03.75%)) 1-Heptadecene
(23.12%), 1-Nonadecen(06.25%).

The organic extracts (petroleum ether, dichloro methane, chloroform, acetone,
methanol) provided the biological activity with the majority of bacteria used for
heptane organic extract showed no biological effectiveness against all kinds of
bacteria used. The ICs, also identified the ethanol extract is about 0.22mg/ml
and 0.24mg/ml ascorbic acid. This means that the ethanol extract and ascorbic
acid have biological effects of antioxidant nearby.

Keywords: Ethanol extract, Gas chromatography , Antioxidant, Fagonia longispina,

Mass spectrophotometer .



i it}
27 e A_aadall

LfJ_Bﬂ\ 9}93\

g tal) ciladl) 8 Alladl) ) gall g Agadal) bl -]
Tyl i) Jga B daad (1

B e et bl Glse ) ) Sl lasy) s a1
B ettt eladill il 5 (G peaal) A lie YL (g 5laill-2
Dottt Omall s il Db & (5 5aill-3
D e e e e e e e e e Gog Yl vie sl 4
D ettt ettt et Y 2al) & Clie YL g5l 5
OO O O URSO TR URUROPRRRIRIUTE EE 5 B U W FW R i
aldll 8 Ueldl) cl g<all-(2
TmB ettt il aiadll-]
B e A IS B T gl
B ettt ettt ettt ane LesTannins <luadall -1
L0 e | es Flavonoides <y i s\l -2
L e . (Les Terpénes et Les Stéroides)<lu s siwll s <ilin 5ill- 3
L8 e, Les Saponosides<y ) 5 silball- 4
20 et Les Alcaloides <yl -5
2 e e e e et e e e ——e e e e —ee e e eetaeaeeaataeeeaartaeeeeraaeaans Cladll -6
252 ..o e e e e ea e dadal
daphl) @0 gl Gl 0 gl y gdAIul g Juad (o —TT
26 et Aglall clalaial—(1
26 e ettt R ENV N TS gy |
26 et il clall padaiuy) -2
2 e ettt Jile Jila padlata) -3
28 e Apmslall ot i) LS je Joadl AilaasS 5o 3l (3 kall-(2
28.. e, Ll e 5ila 5 S Lediladi s s jolias (e dpmdall o8 i) LS ja (a1
28 e e daplall 7l il LS po padadnl-]

VI



i i

29 e A8l e gila g S (3 hall Capiuai

A il LS all pardiii g aiS-(3
B e Ak el 3okl ]
R OO OUURORURUURURRE. ¥ KV .| 15 1| I

....................................................................

<Y (UV. ) dasindl 358 2ai¥) Gkl -
33t e (IR). & el il dasY) ddlhae.

33 e (RMN ) (oouhalinall o )l ddlidas — =
B e ( SM) ALK Zdllas-s

...............................................................................................................

'Zygophyllacea " Ludd siy 3 Aluadl—1m
3D et ettt ettt et e e ete et e eaesaeen! TPy |

s gl L gBlLAY il Bavusy) aua Alladl) g doa o gl Adladl- TV

_(1
SUUUPPPPRPROR SN Gy POV > S Y-\
46....

A8, LSl iy g2 -2

Aot Gy e 5l s K L) 5
52-50. 1t Al oda 8 Alexiusal) 4y Sl £ Y1 -6
S SRR " Méthodes Microbiogical " soa sl sm s Saall 3 hll-7

3l aalld adli—(2
54 3auSOU

VIl



1 T ( DPPH _Lis/ ) sl j5h all o) hlds jadi- 3

B ettt Jelall gl w1
(—tard) ¢ )
Jil gl 9 Gk

Usaad o L 58181 by i AN e gl Al - |
OT-56. . e e Gl il Cadadg -]
Y "Fagonia Longispina " L L 8l ils Caa g -2

W gl L gAY il Aiaaus gl Al 2011
(S Jalaill A §Y) dibual <l sy (1

B e Les Alcaloides <l MY jlasl-]
33 TR Les Saponosides <l s siball jlidl-2

B3 e e Stéroides <l s il Hlail-3

3 TR (LesTanins ) Cluadll jlisl-4
B e Gl il g dmpdia Huadl DY il ldal §
(Les Stéroles Insatures et Les Terpénes )

B oo ( Les Cardénolides) <l s S jLisl-6
.(Les Flavonoides) <@l jlsal - 7
B .o, Gl 830l alall jldali-]

Vil



B e e eneeeen Aonalall il il LS 5o Jua g (DAl (2
66-65........c.uue.e.. (%060 L o L L1 Ll "ETOH" 58 WY ddaud) 0 padasuY) -1
B7 et CCM 4adll dsdall ddawl 53 Al 2 sile 5 S) Juadl)-2

(G7 (GC-MS )il Calilaay 288 yall 2y ladl Wil e gila o S aladialy Jeadl) -3

1< USRI e -]

B e el e il 2

Al s oSl Calida 8 3aa) sl UV Ll (3 58 4l (abiaial cililac -4
1 TSR (Fagonia Longispina) L ¢ Lo glall <l

il il oSl Calide d saa) giall R ¢ pendl cand daiY) ddllae Cliliac -7

70 e (Fagonia Longispina) L ¢ Lo gélall el
0 O 32uS3U 3aliaal) dlladll 5 dpa ol gll Alladll-| |
d_ZBlial) g iliil)-| |

Ulsesand gl L gAY il 4iloass gl Al jal) gilis— |

T, AilaasSl) A5V LAY pili-]

L4 TP ) A, - 2
L4 a8 5l Andal) Adasd 5y A1 2 gila s S Juadll Alee il 3
14T (GC-MS )AL Calylaay 28 ol 33 51 Uil se sl 5 SN alasiuly Juaill-4
% 60 Jswy &u\ﬁ(ejjéj))lﬁ\-jg\ Jayi— QL..S@J\) Alaliidl Gl e gila g S-1
T8-T6 .o (GC-MS )b s site s SUI Joaill 3l g3 agale Jacanadll
79-78..ocvenn ALY Adldaey 438 yall 4l L) e sila s SU) ausd 3 Joadl) il 2

B e, il dlie- 3



i i

U sSall Calida 8 3aa) siall UV L]l (358 4V abiaial cilibac aaf didliey &ili-5
B e (Fagonia Longispina) L ¢ Lo gilal)l bl 43kl
Sl it Jdsaal giall [R el jeadl cond AasY) Adlidae cililac aaf dd8liey mil5-6
S (Fagonia Longisping) Liseuai b L galall bl 4kl
B F—il) Al8le-7

ALY Aibny 388 el & il U paila s QI Aainly A gumiall il sSall i
B e (Fagonia Longispina ) Lussas ¢ L glal) <l
Liiswiad o Lo g8lA cilag) 5ausy) o Ldladl) o ol o) Alladl) LB 5 peilii- ||

BBt R
89-87.... b Sl alide AV y puiaall llalitinal) Cilida] Sl Akt el illabade-?

92-90....cccueennnnnes 4 paal) Clialitiiall Calital daa ol gul) dalladl) Ol HLAAS (6 i Qle-3
1 ol 4_i8lie-4
O ettt 328U 3ol A il (2

95-04. .ottt 530SO 8ol mall Al il -1
07208 ettt ettt n et een e i) Addlie -2



J<El A __ail8

il giaalli(1) o8, J2N

S haud 35 (2) 4B JS

(Acide gallique ) il e :(3) &8 JSl
Procyanidol B-3 , Flavan-3-ol ) : (4) 8, JSal
padall gsalll 1 (5) o8, Jsal

Sl 5 @3l byl (el 1(6) A8 JSA
Gale 1 (7) A8 JsA

Olans sV A3 y21(8)d S

A% : (10) &85 sl

(géraniol) Jssle: (11) &) Jsall

" phytol” Jsis: (12) o8, Jsaill
(Squalene ) ol sSuall: (13)a8, Jidl
s S B (14)a, Ll

J s Jlé 1 (15)ad, Jal)

(Caoutchouc ) sxukll Lhdll © (16) A8, sl
(Cholestérol) Js_iwd I 1(17) &3 Jal)
(Spirostane )olis s s 1 (18) a8, Jsill
(Yamogénine)cria salll 1 (19) &,
Lupeol Jsusl:(20) o8, JS&l

Atropa belladonna :(21) a8, JSal)
(Nicotine) ¢Sl : (22)a8, Sl
(Apoatropine) s i s (23) a8, JS
(Skytanthine)osilisu B : (24) a8, JS
((-) Cathinone)osials (-) @ (25) pi, Jsall
(GC-MS) kel 5:(26) &) sl

O g ySse Wi B3 ) g (27) A8, JSS
Lissant o) L g8l s (28) o8 JSG

Ll i L Al 3 ) gum (29) a8 S84

Lo ealS Lo 8lill 5 ) 5ua (30) pB) S

| siisle Lo 8Ull 5 ) suam (31) a8, IS
St 5 idlll s ) sa (32) o8 JSS

Sl )l L 88l 3 ) sumn (33) B, IS

ool L Bl 5 ) s (34) o8, IS

(1ot 5t Wi Bl B ) 5um (35) B JSI

prll adl g8 683 53 ) e (36) QB JS

polshe a8 o855 ) s (37) A S5

Xl




43
44
44
45
45
50
o1
o1
52
52
53
55
58
59
60
60
61

66
68

70
76

77

78

87

88
88
89
89
90
90
91

Sl a8 58153 gamn (38) () IS5

OV sk 535 )5 (39) AB) S

D535 S5 sam shw 53 sa (40) ) JSS

D85V 5 S 505k 58 s (41) A IS5

eyt sk 533 ) 5 (42) b)) S5

35S Ll dY1 8 ) e 1 (43) Q8 JSA

A sial) L Sl 3 ) g 1 (44) Q8 JSAY)

psmld (o sS oS g i gl L 5K 3 ) gaa? (45) B JSEN

i S G shils L ,0iS0 5 ) 5ea 1 (46) @8 S

g ol i salias ) a1 (47) A8 JS

g L ge 5 Db ulS 1 i3S 3 ) 5em 1 (48) A8, JSA)

32uS3U dlas S e g DPPH _all jaadl Jelds Jiay (49) 48 JSG

L ol L g8lall il alall JSAN(50)8 5 JSA

Basand b Lo 8l il 3 ) pm (51)a0 ) S

s o) Lt 1 s 2a) 5 i (52) ) JSl

(Ao 2 o) e i, (53)JKi

Fagonia "Lissd ol L g8a il a)al) @Y leain):(54)a8, JSil)

"Longispina

9660"ETOH"J 53 LYl Aaul 52 Gadaiunl 1( 55 )i, J<al

B8 el A el Lal e giles S Slead 35 50:(56) o8, JSA
(CG-MS ) )l Al

UV Ll (358 4a3Y) Canda (il B axdiaall Jleali(57) o8 Sl
Jeadl) sl 5 ale Jomnall (LSl aldione ol silas S: (58)ad <Al

L ol L 8N bl (GC-MS) (e sile 5 SU

Joadll dasd) 5y adle Jeanall i) V) (aliiv ol 2 sila s S1 (59)a8, JSA

- Band of L 84l clal (GC-MS) (Al sile s S

Joadll Aol 53 adle Jeanall o) 85 5lSN Galdiiv ol & sila s 82 (60)8) JS)
Lseans ol Lo 8l il (GC-MS) (Al sila s S

LS Ay g il i) aliid o)) dilaie i Llia :(671) A (<A
ANy isal) 55 8 aliosal u) Ailaia Lad abice 1(62 ) oy JSI
L sl

LS ANV o sy sl aliional o) Aibaie i Llaia © (63) A3 IS
LS AV (sl (alitoad o)) dilaia i Lahia 1 (64) pby JSI
LS Ay il paliiusal o)) dikaia i Labice : (65) A3, JSU
LSl Ay Glingd) paliiued sl dihaia jlad bhbda 1 (66) a8 JSA
Jsilisall (5 puanll (aliiuall (5 yin Qlel Hsa (67) a8, JS

Osbr¥) (5 mall (aliiuall 5 iy lal ) sa (68) (8 JSI

o585 ) SN (5 guanll (aliiiall (5 jin el ) ua (69) A8 S

Xl




JSEN 4 Ailal s

91
92
92
94

94

Oingll (5 puanll paliiunall (5 yin el ) 5a (70) A8, JSE)

sl Sl g sanll paliinddl (5 jin Qlal )y sa (71) A8, S
Ozl ) (A (5 gl paliinall (g yin Qlal ) sn (72) A8 JSA
AT GaliTall g a5y sl Lol G i (73) o, IS0
35S ¥ 0pDPPH _al

Y sl Bl (e (74) 8 IS

S AV 9DPPH sl el ) Sl iaea

X1




Jglaall 48

12
74
75
79

80

81

83

84

86
96

JiuS 5 )uel) de gamay (sl A8le a5 1(1) pB) Jsan

Lissonsan ol L A1 il 20 691 AlaasS) ol LAY il 2 (2) a8 Jaal

CCM il 53 (315 53 Le 5 ,SI) Jomdl) Hlenl B 51 5 e 1 (3) B o
i 1 858 gila s SN il pilis Jiag(4) a8 Jsaall

9660 iy daul 53 (adainy) 45y jhl GLusell paliiuad (GC-MS)
oaldina (GC-MS ) ikl sy Al sile s SN daadll zilits Jiay(5 ) o) Jsandl
9660 J sty Ao g Gadaiuy) 45y yhl Jayn iy

oaliiud (GC-MS)  aul sy Al 2 sile g )SI Juadll il Jiay (6) o) Jsaall
9660 J sy ddand gy padAiLY) 48 ylal o 585 IS

Landill (55 2alY) Qaliaial libiae aal(7) 4 dsaa

Upsnsgad o) i 8800 ) Alaal) ol oSl Calide 3 5an) siall UV

IR o) yaall Ciaf Aa3Y) ddlidas libac aal (8 ) A Jsaall
L of L 5880 Ll Al gumdall LSl

Lasuna sf L g8la1 il lalafied oyl 3halia =105: (9) o8 Jsaall
el SV Gaen s (S paldiiall [Cypolaie 1aad 1 (10)ad ) J saal




o) [P Y-E N PR

CCM Chromatographie sur Couche Mince

MH Muller Hinton
Rf Rapport frontal
uv Ultraviolet

VIV Volume/Volume
SM Spectre de masse
nm Nanometre

mg Milligrame

mm Millimeétre

ml Millilitre

IR Infra rouge

EAR Efficacité antiradicalaire
% Pourcentage

GC-MS Gas Chromatography and Mass Spectrophotometer .

ATCC  American type culture collection
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ABSTRACT

Fagonia Longispina (Zygophyllaceae) is a plant traditionally used in folk medicine,
mainly as a popular remedy for the treatment of various skin lesions. Additionally, the
aerial plant is claimed to be a remedy for cancer in its early stages [1, 2] and for the
treatment of various other digestive diseases in the southeast of Algeria (saoura
region of Bechar) Northern Africa. [3-4]. Aerial parts of this plant were screened for
the principal classes of secondary metabolites, such as anthraquinones, terpenes,
saponins, alkaloids, coumarins, flavonoids and tannins.

The tested extracts of aerial part of Fagonia longispina extracts exhibited
antimicrobial activity, which may support some uses of the plant in traditional
medicine. In this study, we demonstrate that the antioxidant activity of the aerial parts
of fagonia longispina have the most efficient free radical scavenger by the lowest ICs,
value.

Keywords: Fagonia longispina, bioactive extract, antioxidant activity,
phytochemical screening

INTRODUCTION

South Algeria with its rich floral resources and ethnobotanical history is an ideal place to
screen plants for biological activity and as a source of new pharmacological compounds.
Fagonia longispina (family Zygophyllaceae) is a small spiny shrub widely distributed in the
south west of Algeria and south east of morocco'™. Plants belonging to the genus Fagonia are
often used in folk medicine, mainly as a popular remedy for the treatment of various skin
lesions. Additionally, the aerial plant is claimed to be a remedy for cancer in its early stages
and for the treatment of various other diseases of digestive and blood vascular system. The
medicinal properties of the plant were attributed due to its variety of active phytochemical
constituents. Although the plant have received a great interest for the phytochemical
investigation since many years. The entire plants of various Fagonia species were
investigated mainly for the presence of major types of phytochemical compounds. Chemical
constituents in the extracts of fagonia Longispina. foliage were identified by gas
chromatography-mass spectrometry and their relative concentrations are determined".

PLANT MATERIALS AND EXTRACTION

Aerial parts of Fagonia longispina were collected in March 2010 from boukais (region of
Bechar) Algeria and identified by the National Agency of Nature Protection (ANN), Bechar,
Algeria.
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The aerial parts of Fagonia lonjispina were individually ground to a fine powder. Extraction
using soxhlet apparatus; reflux for 6 hours was performed. The residue was evaporated in
vacuo apparatus, and a phytochemical screening for the detection of the main
phytoconstituents was carried out * 7.

BOTANICAL DESCRIPTION

Fagonia longispina is a tree which belongs to Zygophyllaceae family; it reaches between 10
to 20 cm in height. It is a Low plant whose branches lying on the ground radiate starting from
the center. All the plant furnished with sparse hairs which bind sand. Plant provided long
stipulate fine, the leaves with three leaflets are not very thick, the median leaflet being
broader than the two side ones. The petiole is rather long, especially on the first leaves.
Purplished flowers of sharp color. fagonia longispina is common plant known under the
vernacular name "Atlihia" and used as a common herbal drug in the south-western Algeria®.

Figure 1. General morphology of fagonia longispina

STUDY AREA

The district of Bechar (Saoura region of Bechar) is an area of 162400 km?, it's situated
between the high trays and the big Sahara, in the South East of Algeria Northern Africa. It's
1100 km far from the capital Algiers.

Climate is of Sahara continental, its whole dry, cold season starts from December to February
and lasts May, June, July and August constitute a hot season it can reach the 45 °C *°.
POPULATION

The majority of the population consists of four important origins: dewimena, ouled djerir,
cheraga and ksouri. A total population is 178721(March 2012). The language of the
inhabitants is Arabic. The people's main source of living in this region is farming LB
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N

Figure 2. The location of Bechar district, Algeria

ETHNOPHARMACOLOGY SCREENING AND METHODOLOGY

The Fagonia longispina is a bare desert plant .The nomads have used it as a food for their
livestock especially when it is greenl’ 59 The fagonia has popularity in folk medicine for the
treatment of internal and external disease. In the framework of research on medicinal plants
in the South of Algeria and through the results obtained, we achieved an
ethnopharmacological survey which showed that this plant is not known by its scientific
names but by its vernacular ones, which are "chouika" or "Atlihia". From the study and the
investigations conducted for three months in Bechar region, which included many people
especially the older ones, as well as people working in the field of forestry and sellers of
medicinal herbs. Through this research, we noticed that this plant is used as anti-
inflammatory especially for the treatment of arthritis and urinary tract inflammation (as
diuretic).

The plant is also used by nomads as an insect repellent and its extract as anthelmintic. We
noted also that the plant is largely used for cancer prevention, especially in its early stages of
the disease, added to other plants.

These observations were proved by another scientific research in which we confirmed the
existence of bioactive chemicals with antimicrobial, antioxidant, anticancer activities in this

speciesl’ 2

RESULTS AND DISCUSSION

The fagonia is used as a preventive syrup for cancer ( 90%) and for the treatment of
inflammation of the urinary tract( 40%)and it is useful in the treatment of the diseases of the
cold, including rheumatoid and arthritis (45%) and as insect repellents ( 35%) and its extract
is used as an anthelmintic ( 35%) . The plant is used to get rid of the effects of sensitivity
(30%) The ways of preparing medicines may differ from one disease to another. We can also
have multiple popular recipes for the same disease, especially the quantity needed by
treatment. Often in traditional medicine the water is used as solvent .
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The patient may take two glasses a day, morning and night. Statistical information on the
plant medicinal value authenticity used by the patients and elderly People are shown in the
following histogram (figure 3).

Figure 3. Statistical information of plant ethnopharmacology uses

BIOLOGICAL SCREENING
Plant Materials and Extraction

The aerial parts were separated and oven dried (overnight), the plants were grounded into
powder from using the grinder. Extraction using soxhlet apparatus, reflux with H20, MeOH,
Acetone, chloform, Petroleum ether and distillation for 6 h were performed and gavel2 %
extraction yieldm’11 .

Microorganisms and Medium

The microorganisms used in this present study were: bacteria (Enterococcus faecalis, Bacillus
spizigenil, Salmonella heindelberg, Staphylococcus aureus, Klebsiella pneumoniae,
Escherichia coli).

Antimicrobial Sensitivity Tests

Sterile 6.0 mm diameter blank disc were used to impregnate of two dilutions of the extracts
(Heptane, MeOH, Acetone, Chloroform, Petroleum ether and Dichloromethane). Discs were
stored at —5°C prior to use. Tests were performed by the disc diffusion method. Extract
impregnated discs were placed on agar and incubated either at 37°C for 24 - 48 h for bacteria
or 25°C for 24 h. the antibacterial effect is then measured by the clear zones of inhibition.'*"*

RESULTS AND DISCUSSION

With the only exception of the heptan extract, the tested extracts of aerial part of Fagonia
longispina extracts exhibited antimicrobial activity, which may support some uses of the
plant in traditional medicine. The results for the antimicrobial activity test of the extracts
(heptan, MeOH, Acetone, Chloform, Petroleum ether and Dichloromethan) of Fagonia
longispina are shown in table 1.
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Tablel. Antibacterial Activity of the aerial parts of Fagonia Longispina

Microorganism Heptan Pe:;;;ierum CH,Cl, CHCl;  Acetone  MeOH
Enterococcus faecalis
ATCC 29212 n.d 7.5 7 11 11 9
Bacillus spizigenil
ATCC6633 n.d 8 7.5 10 23 n.d
Salmonella heindelberg n.d 7.5 8 13.5 11 8
Staphylococcus aureus
ATCC6538 n.d 8 8 9 12 16
Klebsiella neumoniae n.d 8.5 8.5 20 9 8
Escherichia coli 12
ATCC25922 n.d 10 9 20 7.5

Phytochemical Screening

Chemical compounds that occur naturally in plants, are responsible for color and organoleptic
properties. The term is generally used to refer to those chemicals that may have biological
significance but are not established as essential nutrients. Scientists estimate that there may
be as many different phytochemicals having the potential to affect diseases such as cancer,
stroke or metabolic syndrome. Phytochemical tests are performed on different extracts
gorepared from the aerial parts of fagonia longispina using solvents of different polarities 8. 15-

Test of Flavonoids

Treat 5 ml of alcoholic extract with a few drops of concentrated HCI and 0.5 g of magnesium
turnings.

Test of Tannins

In a test tube, Iml of ethanolic solution was added to 2 ml of water and 2-3 drops of diluted
solution of FeCl3and observed for a green, a blue black or a blue - green coloration, which
shows the presence of tannins.

Test for Steroids

After evaporation of 10ml of the ethanolic solution, the residue was taken in 10ml of CHCl;,
filtrates and added to Sml of acetic anhydride and some drops of H,SO,.

The mixture was agitated. The color changed from violet to green indicating the presence of
steroids.

Test for Terpenoids

Amixture of 0.5ml of acetic anhydride and 0.5ml of CHCl; was added to the residue obtained
after evaporation of ethanolic solution (10 ml). The filtrate was treated with Liebermann's
reagent Burchardt. If a solution is violet- green appears, it indicates the presence of
terpenoids.

Test of Coumarins

15ml of HCI (10%) was added to 25ml of ethanolic solution, and heated under reflux for 30
min and strain the mixture. The residue was extracted with 15 ml of etherin triplicate. Divide
the filtrate into three equal parts, evaporate the first in a rotary evaporator, dissolve the
residue in 1ml of water and divide the volume into two parts, treat the first with 0.5ml
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NH40H (10%), examined under ultra-violet light, fluorescence intensity indicates the
presence of coumarins. The second one was used as control.

Test of Anthracenosides

8 ml of the ethereal solution was treated by extractive reagent Borntriger. A positive test is
revealed by the appearance of a color ranging from bright orange - red to purple.

Test of Anthocyanosides

The acidic aqueous solution was treated with NaOH. The presence of anthocyanins was
confirmed by a red color at pH under 3 and blue color at a pH between 4 and 6.

Test of Alkaloids

The resulting residue obtained was dissolved after evaporation of 10 ml of the ethereal
solution in 1.5 ml of HCl 2 % and add 1-2 drops of Mayer or Wagner reagent. The
appearance of yellowish white precipitate indicates the presence of alkaloid.

Test of Saponins

2 ml of the aqueous solution was added to a little of water and then stir in a strong way.
Persistent foam confirmed the presence of saponins.

Abandon the mixture for 20 minutes and classify content saponins:

1- No foam = Negative test.2- Foam less than 1 cm = weakly positive test.3- Moss 1-2 cm =
positive test.4- Foam over 2 cm = very positive test.

Table 2. Results of phytochemical screening of aerial part of Fagonia Longispina

Natural Products Fa ﬁ,iril:lLl;ZzZigim
Alcaloids *
Saponins *

Terpenoids "

Tanins "
Flavonoids *
Coumarins ¥

Anthocyanosides _
Steroids "

Anthracenosides _

‘+’ = Present; *-’ = Absent

Qualitative phytochemical screening of plant aerial parts revealed the presence of steriods,
coumarins, flavonoids, Saponins and Tanins. However, anthocyanosides and anthracenosides
were absent.

Preliminary Phytochemical Screening of Various Extracts of the Aerial Part of Fagonia
Longispina

Phytochemical screening was carried out by using procedure by Kokate. All the extracts
were concentrated by distilling the solvent and the extracts were dried under reduced
pressure. The extracts obtained from successive solvent extraction were then subjected to
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various qualitative chemical tests to determine the presence of various phytoconstituents like
Alkaloids, Saponins, Steroids, Coumarins, Flavonoids, Terpenoids and Tanins (Table 3).

Table 3. Results of phytochemical screening of various extracts of the aerial part of Fagonia
longispina

Extracts From Aerial Part of Fagonia Longispina

Natural Products Petroleum
AQ ether CH2CL2 CHCL3 Acetone heptan MeOH
Alcaloids + + + + + - +
Saponins + - - + + - +
Seteroids + + + + + + +
Tanins + + + + + - +
terpenoids - + + + + + +
Cardenolids - - - + + - +
Flavonoids + + + + + + +

+ : existence; - : not detected
Antioxidant Activity
Preparation of the Extract

The dried powder (100g) of the aerial parts of Fagonia lonjispina was extracted exhaustively
for 6 hours with 60% EtOH that became (6.5g) after being evaporatedl.

DPPH Radical Scavenging Test

The free radical scavenging activity of the ethanolic extract of fagonia longispina was
determined by using 2, 2 Diphenyl-1-picryl hydrazyl radical (DPPH) using UV-Spectrometry
at 517nm.

The DPPH solution was prepared in 95% methanol. The stock solution of the extract was also
prepared in 95% methanol (2mg/2ml), which can be prepared by dissolving 2 mg of plant
residue in 2 ml of methanol. Preparation of the crude extract concentrations: From the stock
solution, different concentrations of the extract were prepared (0.5, 0.27, 0.125, 0.0625,
0.0312, and 0.0150). 2ml of DPPH was added to each dilution. The reading of absorbance
was done after 30 min at 517nm using methanol as white. To prepare the positive control; 4
mg of ascorbic acid is dissolved in 4 ml of methanol. From the stock solution, different
concentrations of the extract were prepared (0.5, 0.27, 0.135, 0.0625, 0.0312, and 0.0150).
Ascorbic acid was used as standard, 95% methanol was used as blank. All the tests were
performed in triplicate to avoid test error. % scavenging of the DPPH free radical was
measured using following equationn%.

% of DPPH radical scavenging =(Absorbance of control — Absorbance of test Sample) x
100(Absorbance of control)

After the measurement and calculation of %DPPH the results are recorded in the following
charts (figure 3, figure 4).
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Figure 4. DPPH radicals scavenging activity of Ethanolic extracts of the aerial parts of Fagonia
longispina
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Figure 5. DPPH radicals scavenging activity of Ascorbic acid extracts of the aerial parsts of Fagonia
longispina

The IC50 values determined in mg / ml expressing effective concentration of the antioxidant
extract necessary for trapping and the 50 mole% of DPPH dissolved in methanol (Table 4).

Table 4. Antioxidant test result of expressing the 50 % effective concentration in mg / ml

EEEextract % of DPPH radical
/Standart scavenging (IC50)
Ethanolic 0.22+0.0075
Ascorbic acid 024+0.0085
RESULT AND DISCUSSION

The DPPH test showed the ability of the test compound to act as a free radical scavenger.
DPPH assay method is based on the ability of 1, 1-diphenyl-2-picrylhydrazyl (DPPH), a
stable free radical, to decolorize in the presence of antioxidants. DPPH, a protonated radical,
has characteristic absorbance maximal at 517 nm, which decreases with the scavenging of the
proton radical. This property has been widely used to evaluate the free radical scavenging
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effect of natural antioxidants. When DPPH radical is scavenged, the color of the reaction
mixture changes from purple to yellow with decreasing of absorbance at wavelength 517nm.
In this analysis, the scavenging activity of ethanolic extract was similar to that of Ascorbic
acid. The DPPH radical scavenging activity of ascorbic acid and Ethanolic extract, increased
in a dose-dependent manner. At a concentration of ethanolic extract from the aerial parts of
fagonia longispina and standard Ascorbic acid showed 0.22mg/ml and 0.24 mg/ml
antioxidant activity respectively by DPPH radicals scavenging assay.

In this study, we demonstrate that the antioxidant activity of the aerial parts of fagonia
longispina have the most efficient free radical scavenger by the lowest Ic50 value.

The DPPH scavenging capacity of the ethanolic extract (IC50= 0.22+0.0075 mg/ml) is
compared with the known antioxidant substances such as ascorbic acid (IC50= 0.24+0.0.0081
mg/ml) that has been shown to possess DPPH radical scavenging convergent activity.

The observation of the convergent activity was proved by our former scientific research’
through which we confirmed the existence of bioactive chemicals: Ethyl Palmitate,
Phenol2,6-bis  (1,1-dimethylethyl)-4-methyl, n-Hexadecaonoic acid and 9,12,15-
Octadecatrienoic acid, (Z,Z,7Z). In another research®! it was discovered that these compounds
had antimicrobial, antioxidant, anticancer activities. Consequently, our present study
concludes that ethanolic extract of the aerial parts of fagonia longispina is good source for
natural antioxidants.

CONCLUSION

Fagonia longipina is a plant traditionally used as a preventive for cancer and for the
treatment of inflammation, prepared by decoction in water. .Qualitative phytochemical
screening of plant aerial parts revealed the presence of steriods, terpenoids, coumarins,
flavonoids, Saponins and Tanins. The plant under investigation can be a potential source of
useful drugs. In addition the antimicrobial antioxidant activities study of the aerial part of the
plant showed that it has a biological efficiency for different extracts.
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ABSTRACT

Chemical constituents of different extracts of Fagonia Longispina Family
(Zygophylaceae) were identified by gas chromatography-mass spectrometry and their
relative concentrations were determined. Fagonia Longispina extract contained 13
compounds: : Ethyl Palmitate (26.71%), 9,120ctadecadienoic acid, ethyl ester( 16.03
%), 9.12.15 Octadecatrienoic acid,ethyl ester(z,z,z) (57.25%) , Phenol2,6-bis (1,1-
dimethylethyl)-4-methyl- ( 27.21%) , N-hexadecanoic acid( 12.24%), Tridecanoicacid (
9.25%), 9,12-Octadecadienoicacid(z,z) ,methylester ( 8.16%), 11,1417 -
Elcosatrienoicacid,methyl ester ( 34.69%) , Decanoic acid ( 12.24) , 9-Elcosene,( E ) (
15.62%) , Cyclotetracosane ( 03.75%), 1-Heptadecene ( 23.12%), 1-Nonadecene (
06.25%).

Keywords: Ethanol extract, GC-MS, antioxidant, Fagonia longispina.

INTRODUCTION

South Algeria with its rich floral resources and ethnobotanical history is an ideal place to screen
plants for biological activity and as a source of new pharmacological compounds .Fagonia
longispina . (family Zygophyllaceae) is a small spiny shrub widely distributed in the south west
of Algeria and South east of Morocco*?,. Plants belonging to the genus Fagonia are often used in
folk medicine, mainly as a popular remedy for the treatment of various skin lesions.
Additionally, the aerial part of the plant is claimed to be a remedy for cancer in its early stages® *
and for the treatment of various other diseases of digestive and blood vascular system. The
medicinal properties of the plant were attributed due to its variety of active phytochemical
constituents™ °. Although the plant had received a great interest for the phytochemical
investigation since many years, various Fagonia species were investigated mainly for the
presence of major types of phytochemical compounds. Hence the objective of the present study
is to identify the Phytochemical constituents of the ethanolic extracts of Fagonia Longispina
with the aid of GC-MS technique.

MATERIALS AND METHODS
Plant Material

Aerial parts of Fagonia longispina were collected in march 2010 from boukais (South Western
Algeria) Algeria, and identified by the National Agency of Nature Protection (ANN), Bechar,

Algeria .
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Preparation of the Extracts

The dried powder (100g) of the aerial parts of Fagonia lonjispina was extracted exhaustively
with 60% EtOH. The extract was concentrated, diluted with water and partitioned with hexane,
ethyl ether and Chloroform . The residue of the hexane extract( 2g) , of the ethyl ether
extract(1.4g) and of the CHCI; extract(1.6g) were performed using a gas chromatograph-mass
spectrograph (GC-MS).

Gas Chromatography Mass Spectrometry Analysis

GC-MS analysis was performed with GC Clarus 500 Perkin Elmer equipment. Compounds were
separated on Elite-1 capillary column (100% Dimethylpolysiloxane). Oven temperature was
programmed as follows: isothermal temperature at 100°C for 1 min, then increased to 220°C at
the rate of 10°C/min, then increased up to 260°C at the rate of 5°C/min held for 9 min. lonization
of the sample components was performed in the ElI mode (70 eV). The carrier gas was helium
(1ml/min) and the sample injected was 2 pl. The detector was Mass detector turbo mass gold-
Perkin Elmer. The total running time for GC was 28 min and software used was Turbo mass 5.2.
The individual constituents were identified by comparing their mass spectra with the spectra of
known compounds stored in the spectral database,NBS,WILEYand NIST attached to the GC-MS
instrument and reported.

RESULTS AND DISCUSSION

GC-MS analysis of the phytochemicals present in different extracts ((hexane, ethyl ether and
Chloroform) of Fagonia lonjispina clearly showed the presence of thirty three compounds.

The active principles with their retention time (RT), molecular formula, molecular weight (MW),
and relative percentages (peak areas %) are presented in tables 1, 2, and3.

The GC-MS chromatograms  of hexane, ethyl ether and chloroform extracts are shown in
Figure-1, 2 and 3 respectively.

Three compounds were identified in the hexane fraction, representing approximately 99% of the
total mass of the extract (table 1). 9.12.15 octadecatrienoic acid, ethyl ester (z,z,z) (57.25%) and
ethyl palmitate (26.71%) were found to be the most abundant in the hexane extract.

A total of 13 compounds were found in the ethyl ether extract, and six were identified (table2)
representing 77.53% of the total mass. The major chemical constituents in the ethyl ether fraction
were the 11, 14, 17 —Eicosatrienoic acid, methyl ester (34.69%) and Phenol2, 6-bis (1, 1-
dimethylethyl)-4-methyl (27.21%).

GC-MS chromatogram of the chloroform extract showed seventeen distinct peaks, while the
compounds identified are listed in (table3).

Four compounds were identified in the chloroform fraction, representing 48.74% of the total
mass of extract and the major compound was 1-heptadecene (23.12%).

It has been reported that secondary metabolites exert a wide range of biological activities on
physiological systems. Praveen Kumarm.P et al.(2010)" reported the activities of 9.12.15
octadecatrienoic acid, ethyl ester (z,z,z), ethyl palmitate and N-hexadecanoic acid as Anti-
inflammatory, hypocholesterolemic cancer preventive, hepatoprotective, Antioxidant and
hypocholesterolemic. It is therefore not unlikely that these phytochemicals found in F.
longispina are responsible of the traditional applications of this medicinal plant.
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CONCLUSION

The analysis of the phytochemicals in the hexane, ethyl ether and chloroform extracts of Fagonia
lonjispina  aerial parts revealed 13 compounds namely: Ethyl Palmitate (26.71%),
9,120ctadecadienoic acid, ethyl ester( 16.03 %), 9.12.15 Octadecatrienoic acid,ethyl ester(z,z,z)
(57.25%) , Phenol2,6-bis (1,1-dimethylethyl)-4-methyl- ( 27.21%) , N-hexadecanoic acid(
12.24%), Tridecanoicacid ( 9.25%), 9,12-Octadecadienoicacid(z,z) ,methylester ( 8.16%),
11,14,17 —Elcosatrienoicacid,methyl ester ( 34.69%) , Decanoic acid ( 12.24) , 9-Elcosene,( E) (
15.62%) , Cyclotetracosane ( 03.75%), 1-Heptadecene ( 23.12%), 1-Nonadecene ( 06.25%) .

These compounds are probably the major players in the antioxidant responses evoked by the
plant. Further studies are needed to be conducted to understand the structural features of the
compounds predicted from the phytochemical analysis.

Table 1: Components detected in the hexane extract of Fagonia lonjispina

S RT  Name of Compound Molecular Mole_cular Peak Structures
.No Formula weight Area
%

1 3655  Ethyl palmitate CisHa05 284 2671 C\/::\/\ji
O

9,12-Octadecadienoic

\\/O i T
C20H3602 308  16.03 'O hd

2 4038 acid, ethyl ester 0
9.12.15 .
. . e B
3 4057 Octadecatrienoic o000 g5e 75 Y Y YIS

acid,ethyl ester(z,z,2) 0
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Table 2: Components detected in the ethyl ether extract of Fagonia lonjispina

Peak
l?ll RT  Name of Compound Molecular Mole_cular Area Structures
.No Formula weight %
Phenol2,6-bis  (1,1- T
4 dimethylethyl)-4-
23.84  methyl-(cas) C15H240 220 27.21
(Butylated

Hydroxytoluene)

0
5 35.87 N-hexadecanoic acid C16H3202 256 12.24 W\/\/\/
\/0
6 36.53 tridecanoicacid (cas) C13H2602 214 09.25 W
9,12-
7 40.37 octadecadienoicacid C19H3402 294 08.16 B :

(z, z) ,methylester S

11, 14,17 -
Eicosatrienoic / AN AL
8 40.53 acid, methyl ester CigH360, 320 34.69 .

(cas)

9 29.13 decanoic acid (cas) C10H200- 172 12.24 /\AM)LDH
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Table 3: Components detected in the chloroform extract of Fagonia lonjispina

Sl RT Name of Molecular Molecular Peak Structures

No Compound Formula weight Area %

10 29.14  9-eicosene, CooHao 280 15.62

11  23.84 Cyclotetra CasHas 336 03.75 e
Cosane -(cas) ey N e

12 36.47  1-heptadecene Ci7H34 238 23.12 W

13 37.21 1-nonadecene(cas)  CigHag 266 06.25

Fa

, 26-Jul-2010 + 18:41:24
Scan El+

TIC

2.39e9

 Emmmm e e e N 111

o o " o

Figure 1: GC-MS Chromatogram of the hexane extract of the aerial parts of Fagonia lonjispina
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28-Jul-2010 + 15:03:21
Fa.

Figure 2: GC-MS Chromatogram of the ethyl ether extract of the aerial parts of Fagonia lonjispina

28-Jul-2010 + 18:16:51

Fa Scan El+
TIC

24%5¢8

Time

Figure 3: GC-MS Chromatogram of the Chloroform extract of the aerial parts of Fagonia lonjispina
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