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Abstract

We studied two types of widespread medicinal plants in the North African desert,
namely: plant of Retama raetam (Forssk.) Webb.

and plant of Aristida pungens (Desf.) DeWinter
According of two stages:
- The first stage :

Extracted active substances for the two plants by using organic solvents
(methanol, diethyl ether and ethyl acetate), were tested it on four types of bacteria
that cause a number of diseases of the urinary tract which is: (E. coli, Salmonella,
S. aureus, P. mirabilis). By using disc test method (test disc diffusion) at different
concentrations, where the results showed:

 The results of the initial chemical detection primer of Retama plant stalks,
showing that it contains an active ingredients are: Coumarins, Glycosides, tannins,
volatile oils, Saponins, terpenes and also alkaloids and phenols which are
responsible of the inhibition activity on bacteria , as well as Flavonoids which is
one of antioxidants.

* The results of the initial chemical detection primer of Aristida leaves plant,
showing that it contains the same material in Retama plant, with the exception of
alkaloids and volatile oils.

* The extracts of Retama stalks plant, showed significant inhibition on the growth
of these bacteria outside the organism body, with exception of P. mirabilis.

The alcoholic extract of Retama stalks plant showed the highest inhibition
diameter zone on Salmonella (16mm), when the concentration is (100mg/ml).

* No inhibition act showed by extracts Aristida Leaves on the studied bacteria
except simple extract inhibitory action methanol on the bacteria E.coli, which
amounted to (8 mm).

-The second stage :

The results of studied extracts inhibitory effectiveness of the two plants
concentration 100mg/ml, with partnership with antibiotics (Cefazolin, Vancomycin,
Gentamicin), on the bacteria studied, showed :



* The participatory act of Retama stalks extracts showed synergistic with all
bacteria studied, except Salmonella. The largest act of inhibitory extracted with
methanol by the antibiotic Gentamicin on the bacteria P. mirabilis, as it increase of
inhibitory Hits Gentamicin increased by 8.31%.

* The participatory act of Aristida leaves extracts with antibiotics did not appear
any act synergistically imperceptible.

Keywords: Retama plant, Aristida plant, organic solvents, antibiotics, bacteria



Résumeé

Nous avons étudié deux types de plantes médicinales répandues dans le désert
nord-africain, a savoir : Retama raetam (Forssk.) Webb. et
Aristida pungens (Desf.) DeWinter

Selon deux étapes:
- La premiére étape:

On extrait les substances actives pour les deux sites en utilisant des solvants
organiques (méthanol, eéther diéthylique et d'acétate d'éthyle), a été testé sur quatre
types de bactéries qui provoquent un certain nombre de maladies des voies
urinaires, qui est: (E. coli, Salmonella, S . aureus, P. mirabilis). En utilisant la
méthode d'essai du disque (test de diffusion sur disque) a des concentrations
différentes, ou les resultats ont montré que:

* Les résultats de 1'amorce de détection chimique initiale des tiges de Retama,
montrant qu'il contient un des ingrédients actifs sont les suivants: coumarines, des
glycosides, des tanins, des huiles volatiles, des saponines, des terpenes, ainsi que
les alcaloides et les phénols qui sont responsables de I'activité d'inhibition sur les
bactéries, ainsi que des flavonoides qui est I'un des anti-oxydants.

* Les résultats de I'amorce de détection chimique initiale de Aristida feuilles,
montrant qu'il contient le méme matériel dans Retama, a I'exception des alcaloides
et des huiles volatiles.

* Les extraits de Retama tiges, ont montré une inhibition significative de la
croissance de ces bactéries en dehors du corps de l'organisme, a I'exception de
P. mirabilis.

L'extrait alcoolique de les extraits de Retama tiges a montré la zone la plus
élevée d'un diametre d'inhibition de Salmonella (16 mm) lorsque la concentration
est de (100 mg /ml).

* Aucune inhibition acte montré par des extraits Feuilles Aristida sur les bactéries
étudiées, sauf action simple méthanol extrait inhibiteur sur les bacteéries E. coli, qui
se sont elevees a (8 mm).



-La Deuxieme étape:

Les résultats des extraits étudies de I'efficacité inhibitrice des deux usines de
concentration 100mg / ml, avec un partenariat avec des antibiotiques (Cefazolin,
vancomycine, gentamicine), sur les bactéries étudiées, ont montré:

« L'acte participatif de Retama tiges extraits a montré en synergie avec toutes les
bactéries étudiées, a I'exception de Salmonella. Le plus grand acte de inhibitrice
extrait avec du méthanol par l'antibiotique gentamicine sur les bactéries

P. mirabilis, car elle augmente de hits inhibitrices Gentamicine a augmenté de
8,31%.

» L'acte participatif de Aristida laisse des extraits avec des antibiotiques ne
semblent pas tout acte synergétique imperceptible.

Mots-clés: Retama plantes, Aristida plantes, les solvants organiques, les
antibiotiques, les bactéries
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shysall Slaliaal) 6] Lo stias Ay hrall Ly dpbia Ha) BN (e
5 coal 8V ddaul s HLanY) 48 yhay Dimethyl sulfoxide (DMSO 5 %) cuaall
b e Ll U8 of g FOT I8 (2004 NCCLS) el (8
(12) Jsaall dsban Al )

(12) Jisaa A s paall 4y i€l Y Hall maen ae Al 4l 2w o] DMSO il ) LS

L g paall 4y il #1630 (Mm) Jawlill) ABlaia Jlad & DMSO g dugeadl cilabiaall L (10) Jgaa

. P'. . .*P'. . S. *S. Salmon. || *Salmon. || E. coli || *E. coli Lasasd)
mirabilis | mirabilis | aureus aureus
(mm) daudiil dalaie Hlad s5al) daal)
25 24 26 23 26 26 16 17 Cefazolin
- - 22 15 - - - - Vancomycin
23 12 27 19 24 24 24 24 Gentamicin
- - - - - - - - DMSO
Gl cill claliin aa dadiiial) L il () Al il Claliiig ga desiiuall L syl (%)

55




KT LT V1 Joall

cibaliioa) juiaal il Al 3.3,V

ol (g m Cus ¢Balall a1 (o lll g = S ) gally o551 il lbialatie &
Ol e 5 ms g laal 5 (Al a2l 5 dhalae o) e e il o giad ) = 5l
B (b g ) S ) eyl

s o ozl izl sl g o 3 Al gall (o all Gl lialatie & jual Lad
iV Ol sels (5 3x s cflanal 5 Apkalae ol se e 31 Y ol ial )z Sl Al gl
B Ja5 510 )

LSS gad Janls B Adlide 580 S Gull) Clalitin il il A28Ua 4.3V
i) alad clalitie

Al il A g jaall LSl £ 651 aes O ((13)dsaall) il & ekl o
. Proteus mirabilis L_siSs ¢ Uiial &3 1) Sl Slalitul

daadiil) Aidia 5 Galdtiadl 3 55 o gk ol dlla e

S5 el vie Galdiie JS Al 5 siie Gleb 3Lyl i (S5 @
.(100mg/ml)

o Sl paliivd) e OIS anis 5 el o guif ¢(13) Jsaal) & milidl) o
= 0.1mg/ml 38,53 xie S L 8 15 <16mm- &b 3) Salmonella LS
.08mm &k 3 Escherichia coli LSl aie Leayl ¢ Jsasll (aladivll

Sle aail) il b padaiay) b Jexived) Cudall Jalad meal gl cplgll Jaadl o
ol I silhal Galiiuall ae ddle ddlad Cudae | Ll Jaadl Caa ol 5iS) sa
) A Galitiie | Al 5 Sl dail

e palaiual 5 ) o g a8 il bl el Galicial Alaasaly ) o)) e
25l el cilaliii Allad (g jas LS oSl 08 Jae g A cLie 43
Aallad Ll 3l 3Ll gy 31 1SS 5 e gidl) 5 il sl LS e 3 m 5 Y) cale
aloe apal Adld) 5 doa sall a8 all e 4l




ol &l

23V Lol

:Q..U.m Gl Glaldtiua 2

axed a5 138 5) oAl il )5 cilialiiud Yied iU Y o) il @ jgdil o
¢ (LoES geidadis il 3 jldal) gy 3l g by glal) e clall (31 5) ) sl
E. coli ) LS e Jdsiliall (alaiuall lalal Sl ddmall 4ladl) o Litiul,
DUy gl e 31 5Y) el siaY (a3 Sl gmm Ll &l Cus

G duda jaall Ly Sl £ 9 Ganad (M) Jasil) dlhaia phad & ol cilaliion 8l (11)d g2

Lo . coli .coli | *Salmon. || Salmon. S, S. . $P'. . . P'. .
aureus aureus | mirabilis || mirabilis
03uS i g paliiuall (mm) Ll ddlaia
100 11 6 16 - 12 - = -
S A
Tl 10 11 - 15 - 117 - - -
(ot il
(mg/ml) 1 5 - 12 - 10 - - -
0.1 - - 11 - - - - -
100 9 - 10 - 12 - - -
IS A
waliiua 10 9 - 12 - - - - -
A 1 - - 12 - - - - -
(mg/ml)
0.1 - - 10 = - - - -
100 - - 11 - 117 - - -
S A
waliiua 10 - - 11 - - - - -
<A
Jeiy 1 - - - - - - - -
(mg/ml)
0.1 - - - = - = = -

Gl il cilalii aa dasiiual) b i<l ()

Al il Claliing aa deddical) LSyl (%)




il Aiul3 »>V1 Jas

12

T’l 10

:g 8 m ) silina) aliind

k£ | 6 B A A el

PR

E

~ O i d / d / é.../

100 0.1
(ma) QM\ IS
Escherichia coli i i Jana A o) <l clualiion 38 5 DA i bbia (37)dsé
16 -

q 1 '

. 12

:é 10 + o sl palitdl

a 8 ‘; .)Zﬁ\d.ﬂ;:\gr‘:l_'ﬂ waliiiee

N 6 '/_ Al Jib) Galdiie
g 4 -
E 21
0 . : :
100 10 L1 0.1
(ma/ml) galiiwal) 3.8 5
Salmonella Jasds jUadl Jura 3 a3l @il claliiue 5805 Al il hhaia | (38)Js
12 B ..’.
’3’ 10 _/ A
. e
; B sl (alitll
Ex 4 _/ | &iiu;\u‘ dﬂiﬁ‘ ua&;’h.u
E -
~ 0 I Ve a— N Ve a— S ——
100 10 L1 0.1
(ma/ml) galiiual) 3.8 5

Staphylococcus aureus i juadi Jara (& a3 1) <l claliiua 3:8) 53 Cida) il i (39)J8
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(2 o RSBl LN g Bl B (o) llaliions i A28La 5.3,V
g gaad) cilabiadl)

< (39) « (38)¢ (37) JSEVI & (40 5 ¢ il laaliiusal dyilly ]
(100mg/ml) e 385l die Leleld = 5l & 0 <5 cllalaiiall of Jaadl
:\LJAS\bJA:\.u\JJ@bJL\AL\M‘L\XQ 9 ¢

Allails ((13) Jsanll 8 Jaada ga LaSd () il cibealiioad duily Wl 2
(100mg/ml) S5 (J sl aliiud) e ColS s )

Lyl 4 sl £ 6550 (mm) Jaisd) Aiaia jhad 3 100mg/ml S i a0 s claalition S8l (12)d 54

P. mirabilis | S. aureus | Salmonella E. coli

LS
(mm) } w:...“ -~-i 5 )Lg x. - “

- 12 16 11 (s stiaal
- 12 10 9 il Ji) A
- 11 11 - diY) 23

O e A8 LAl Sl gat Jaydii A i) Cilalitie Bl il Cela

(15) sl mam e 58 LS ¢ pall Gilaliadl)
sl il latiioal Ludlly 1

Mad gl Leild ey gl Claliaall ae aill il i Clialiine 4S jlia 2ic o
Aol A sl 5 L) LSl jes o) ) Lk

(CZ 30mcg) ae JeiY) A (aliiue (pe OIS Ll 1agd oyl J=d el o
Jad ol Ll ¢ 28mm dapiiill dddaie ke &l Cus S, qureus LsSs e
LS e (VA 30mceg) ae Ji¥) A paliiie (e IS dais
. 7mm Lyl dahaie Hld il Cus <P, mirabilis

e (VA 30 meg) A6 4lad lael a8 )Ll 18 o ) A8l o
aliive ae 138 5 ¢«( Proteus mirabilis S E. coli ) 41 4 sl L syl
S A 5 i) i S




ol &l

23V Lol

ol b claalitiaal dwdlyy 2
Mad gl Lgild ¢y gaadl Clalizaal) ae cpoall (81 5l Clialitins 4S jlie dic o

AR T sl s AL LS e o)) Ui

e Dl i) S paldiie e OIS L 3] aydi b e
Lol « 26mm daxiiill dshaia lad 4l Cus ¢S, aureus LS e (CN 10meg)
LS e (VA 30meg) e o sibisall paldivall (e S8 Janii Jad Sl

. 8mm Ll dshie )l &l Cus <. coli
sl (VA 30 meg) Ul b b ¥ dlad  dacf a8 o il 1 of ) dslayl
paldiual xa 138 5 ¢(Proteus mirabilis s E.coli) ¢ dastaall L a4l

sl

dihia jhd o 4 gaal) cilabiaal) aa 48 LEAIL 100Mg/mI Sk Al cls claliiue 4led (13)d g
A g paall & 8 £ 6330 (Mim) dalidl

. E. coli | E. coli | *Salmon. ) Salmon. aua:us au?éus mirZF;ilis mirzbilis
3 paliiall (mm) Jaylisl) Aihaia b
&l
omeg | 18 | 17 25 | 23 27 | 23 | 17 | 2z
iy - 8 : : : 20 9 8
omen) | 10| 24| 24 | 18| 2 | 25| 26 | 22
omeg | 16 | 16| 24 | 25| 26 | 25 | 17 | 22
prenlll B : . 20 | 21 8 .
dome) | 2 | 2 20| 1 9 | 26 | 17 | 20
omey | 8 | 16| 25 | 24| 28 | 2| 19| 2
) 8 . : : 19 20 7 .
omey | 8 | 2| 2| 20 24 | 26 | 24 19

Gl il cilaliin g dasiiual) b i<l ()

e

60

Al il Claliivg aa deddical) LSl (%)

EL: o silisall paliiondll | E2: ) Jil Al (aliiiane, E3: JAN1 08 (aliins
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(i gual) bl e Al Cilalatindl 38 Lo cpe il il o 5538 pua in il
P SIS LIS Baas A3y sk e Laie

:Bacterial Area Occupied (BAO)% b LSty 4 grdiall dalocal) 48y o **

amy o Ji L el A sadiall Aalaal) Claa e dalad Aiay 48 lal) o3 adiad
(e Lege ol (5 sl Sladlly i il aliinddly o) gu) Aapdid) () Y1 A3l

:(BAO) 3l 48, all L) 3a*

‘;J\jcm\dymb)ﬁbdM\@w\umeuJ@huuwbw -1
_)ub)djﬂ\JM\@@M\UM\ASJMJMD&JJM}AUAMLMM

.(Lﬁ_)_)h _)g-il-i 6@&173; _):3.1\.1 ch53\.~4.1
e g sl diadll) A8 Ll Al jlaie a3 (e 8y LSad Liaf 34, yall 38 -2
1 D 3 ¢ 0 L Al g gunl slmdll 5, e (lal) alitid

Y = (BAQ)qe — (BAO),

>
e

-

0585 o oSy 3¢ % AL eyl g gl ) 3508 e A4S jLaal il et Y
Aadailll Adladl) (paleds) e by Zalld) Aaslld ddoa e ol Al L) Al

e u.uSaJ\ K cggj:\aj\ alcadll

Amally gadiall) 48 JLisall ya i Adlial 2ay LSl eilacs il dabusal ((BAO) 4
Yo b (Sl Galiivadl 5 (5 sl

Yo b 5 sl diadll (a8 Adlal amy LSl Laled 3 daleddl 2 ((BAO),
:(BAO) % - LniSally A grdial) dalual) Guliaa 48y
A —>100% } : X=100#. R*/#. R* = 100R*| R®

Al ——= X%

161

—

I
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B

EITEN
(R = 40mm) L_siSall Lo b il (g il dile jlad Cani s R
LSl Ja s dalaia ylad Coai R

8 LS Al gadiall dalisdl Leasi a5 ¢ (4 = 7. R?) i) e dalia A
sl dlad) o palii) déll

(A’ =7 . R?) Lyl dihic dalue 14’
94 3L Lol Aalaie dabliss -X

((BAO) = 100% - X) % - L xSl 4l il dalisd) :(BAO)

sl e (15) ¢ (14) « (12) Jshadl muai e

(%) A g siall 48 ) 63 A gdial) dalsal) 8 DMSO 9 4y geadl cilaliaall i (14)J 93

. P . . *P. . S. . Salmon. | *Salmon. || E. coli | *E. coli b
.mirabilis || .mirabilis || aureus || aureus
% s LSl A gidial) daluali(BAO) L« Goal) sllaal)
90.23 9] 8944 | 91.73 | 8§9.44 89.44 96 95.48 Cefazolin
100 100 9244 | 96.48 100 100 100 100 Vancomycin
91.73 97.75 8861 | 94.36 9] 9] 9] 9] Gentamicin
100 100 100 100 100 100 100 100 DMSO
Gl il cilaliin aa dasiiiual) b i<l () Al il Claliing aa deddical) L syl (%)

IGZI

—




w

Ul aswly> 23V Lol

(%) g stal) Ay sl £ 39 A gidial) Aaliaall & 100mMQ/MI 585 ai ) el claliine Lili (15)d 94

. P'. ) . $P'. . S. S. Salmon. | *Salmon. | E. coli | *E. coli Lol
mirabilis | mirabilis | aureus || aureus

% 1 LSl A gdal) dalual|(BAO) Caliloal)

100 100 100 97.75 100 96 9944 | 98.11 (ot il

3 ‘ ‘L.I.I:'

100 100 100 97.75 100 98.44 100 98.73 d-\-qu-'

100 100 100 9811 100 9811 100 100 SEY) eA
Croall il clialiiue aa daddiial) L pi5sd) () Al cil cillalitiug ga dadiiaal) b i) (+)

A gial) daleaal) o 4y gal) clabiaall e A8 Ldially 100mMg/MI 58 a3 el clualiion dlad (16)J 52
(%) A g pall 4 pisil) £ 63

R s
- #E. coli | E.coli | *Salmon. | Salmon. . S. .*P'. ) . P. -
aureus | aureus [ mirabilis | mirabilis
f % b LSl A grdiall daluall(BAO)
laall g
El&CZ 94 .94 95.48 90.23 9].73 5861 9].73 95.48 9311
(30mcg)
El & VA 100 99 100 100 100 9375 98.73 99
(30mcg)
El&CN 98.44 9] 9] 94 .94 92 .44 90.23 59.44 92 44
(10mcg)
E2&CZ 96 96 9] 90.23 59.44 90.23 95.48 92 44
(30mcqg)
E2 & VA 99 100 100 100 9375 9311 99 100
(30mcqg)
E2 & CN 98.73 9] 9375 94.36 94 .36 59.44 95.48 93.75
(10mcg)
E3&CZ 94 .94 96 90.23 9] 8775 92.44 94 .36 9311
(30mcg)
E3 & VA 99 100 100 100 94.36 93.75 9923 100
(30mcg)
EIEACHE 99 92 44 92 .44 93.75 9] 89.44 9] 9336
(10mcg)
Gl il cilalii g dasiiual) b i<l () Al il Claliiug aa deddical) LSyl (%)

El: A sl paliiudl | E2: il dil A8 Galiiue, E3: JiY) COA paliiug
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s (el AV Ly el

(dele 24) gumall a3 Jiay a3 -

5 ol il Ciliaie Lial @ jlae 54l ) pea o Jpasll Y 5 -
(17) dsaall ((16) dsaall Bas e IS (g5l il

las gl Galiiiee (s laas ol L oKl L) dalua (ald st Ldcal LS -
2l e Jlehal o aia Caagll 5 < % 700 A 5 AL daluall ()5S bk (s s
A il dalisall 8 Lagin 4S Uil 13S 5 (5 saad) sliaal) (aliiudl (e S
laaae Jull 5L il

s 100mg/mI JsSis sl cild clialiiiun il 4 e cilyiaia 488l 6.3,V
L Sl A grial) dalucall 8 4y gaald) Cilaliaall




KT LT V1 Joall
AeE. coli _Léai) dalua AeE, coli Jlédd dAalua AeF, coli JLéd dalua
CZs E1 4l VA s E1 42l CNys E1 42l
101 100.5 102

{200 I ¢ 100 » Y 100 R<__*

g 9 s N 98 : -8

S og e 99.5 S \

“ " \ 96 .

:1 97 A\ 99 \\ \

3 N\ \ 94 .

Z 96 2 98.5 S o \

;]i B e 98 |t LK) @ — Ll <l A

2 94 £1 —e—r1 SO

X 93 (== CZ& 3.5 k= ‘I‘EII;\&VA 88 |=ah=CN

- -8 F1&CZ - -
9 97 36 B— F1&CN
el ol el
AeE. coli Juédi) dabua AeE, coli JLédd dablua AeE. coli _Lédl dalua
CZs E2 4l VAs E2 4l CNys E2 42l
101 100.5 102
100 R & 100 - *
~ 100 . e —
J 99 \\\= .’\ * 98 N
3 98 . ALY 96 .
5 97 AN 7 ~ 94 h
t:i' N \ \
3 9 N\, 99 . 92 A
ES 9 e L <) A —— L, g % —— L, A
= —0—E2 98.5 |==@==F2 —0—E2
$ 94 == CZ -dA= VA 88 |=maA= CN
~ - - - - - -
o3 E2 & CZ o8 E2 & VA g6 E2 & CN
el M M
AeE, coli _Lédi) dabua AeE, coli JLédi dabua AeE, coli _Lédi dalua
CZs E3 4l VAs E3 48L&l CNy E3 4l

101 100.2 102
3100 R ® 100 x & 100 =0
3 9 \ 99.8 \ 98 . -
:1 98 \- 99.6 \ 9 N
-4 97 \\\, 99.4 \\ o \
< 96 \ 99.2 \

. NA \ 92 .
% P = mm R . P =Ry ™ oo | kLI A
F 94 —@—f3 | 988 [—@—E3 —0——£3
X 93 == C7 98.6 == VA 88 = CN
~ - - - = - -

9 E3 & CZ 08.4 E3 & VA 86 E3 & CN
el ol el

daluall B 4 giald) cilaliaal) aa 100mg/mI JuSsia all cil claliiun il 4 e ciliaia ,(40)J84
E. coli LSy & gudiall




o] 8l

23V Lol

;o 1aadl (40) JSal) A e

el lgld ¢ E. coli LS e claliiuall a4y sl Cilaliadll dilal dic =
:oUJi d)&;ﬁ\@a&aﬁ :\_\SJMU_\\‘)Q.SEDJ‘:

Lalaal) b 4 pad) clabiadl aa 100mg/mi S s a0 @l claliioal 48 L) a5l | (17)d 53

E. coli LsiSy 4 gidall

(Synergism) St Ll

(Indifference) s s

(Antagonism) @b il

CZ = L;}\Lu.d\ aldiill

VA o (sl aliiual

%0.54 4wy CZ ) 4 lad ¢ 55 ) / s e VA J dullad el
CZ o diY) OA (aliig / CN &= Jsiliad) Galiinl)
260.54 dpuiy CZ I 4 ¢ &5 )| %% 7,44 dsuis CN I ddlad (mlass)
VA o Ji¥) @A aldiie / CZ g SN Jil A aliin,
%1 Aaniy VA ) dlad ¢ i3 )| %0.52 sty CZ ) Allad ol
/ / VA o SV i) U alii
%1 4y VA ) Al ¢ 15 )
%7.73 4siy CN ) Adlad lass)

948 dsuis CN ) dgllad alass|

<l Ll <E. coli ) Liss e claliingl \@Lwﬁal\ Glaliaall ddla) e =
4,06 5 (Indifference) 43t « (Antagonism) mbai <l il

: (Synergism)

(P It G I s (N

LSl Al sriall Aabisall (mdd G ¢ VA ) e 551 i) S Galiis v/
» %1 Ay VA DA kel ddledl) canii ) 519599 N % 100 o

LSl A giiall Aalisall (il s VA ) ge DY) DA Galiins v/

%100

. %1 iy VA U ki) Bllad)) candi ) 61, % 99 )
oAl Al el ae H E. coli st dani e 3080 a1 13¢] Ll | Lagild caa




il &l

»>V1 Laddl

Salmonella _uéi) dabua Salmonella b dalua Salmonella L&) dalow
CZs E1 4l e VA 3 E1 48L&l aie CNy E1 4 ae
105 101 102
100 » - 100 & 4
4 100 A ¢ \ N
3 \~ \ 98 S
hl NG 99 S \ Ss
3 95 N _® N 9% °
. N 98 N \
he | \ \‘ 94 N
s > | o7 \ 92 \,
g e i ) 9 | === L L, N gp | sy ) |
;:L 85 | ==@=E1 @ E1 == F1
2 —dA= @ 95 =& ‘EllA&VA 88 |=aA=CN
- —B— F1&CZ - —B— E1&CN
80 94 86
el oS\l e )
Salmonella b dabua Salmonella Juiil daluas Salmonella L&l dalow
CZs E2 4l de VAs E2 4l e CNy E2 4Ll ae
105 100.5 102
100 K=< *
;3 100 . 100 l\ it ~ "=~
g o5 ™ ' N 9% O
. N \ NN
3 YN 99 N 94 o
J: 90 X \\ 92 A
% L ) R IO —— Ll A
P g5 |—e—E2 os | —O—E2 N —e—p
S -d= CZ —4- VA 88 |=aA=CN
< —B— E2&CZ —B— E2&VA -
80 97.5 86 E2&CN
el e e
Salmonella b dabua Salmonella bl dalua Salmonella Ju&il dakas
CZs E3 &lal xie VA E3 dilal s CNs E3 4L vie
105 100.5 102
100 ® Y 100 R=— 4
;j, 100 K \ o S~o
~ N "o 99.5 AR A%
] AN N 96 RN
. : 99 \
3 X D 94 \
I N 98.5 AN \\g
. 90 : \ 92 .
7 85 |=@=E3 —0—E3 —0—E3
2 == CZ 97.5 |=ak=VA 88 ——CN
< —B— [38&CZ —B= E3&VA —B— E3&CN
80 97 86
el el ol

daluall B 4y gald) claliaal) e 100mg/ml 5aS sk ail cl claliion il 45 i cildale (41)J8E
Salmonella LSy 4 guial)




sl aawl> TR

ol Bl (4]) Clisial) JMa

L&l Salmonella LS Jde dlalibual aa 4y pall Cilalizasl) ddlial dic =
ool J saall PR ENC VR UL FEN S Aaleas ol Lails W cdac

dalisall b 4 gad) clabizaal) g 100mM@/MI 58 s a0 el bl 4 Lial) cf il | (18)J s
Salmonella LSy 4 gial)

(Synergism) o3t sl (Indifference) g il (Antagonism) b s
/ CN a= Jsitiall paliinll CZ g Jsiisall Galiiudl
L Lo CN Aullad el 960,79 3wz CZ illab =i
/ / VA g (o silisall Galiinuad
ledls e VA dlad cls

CZ oo S Jiil A5 paldins
9%1.56 damis CZ dlad alis

ledla e VA 4llad cla

CN g V) Jil Al (aliii
2%2.75 4y CN Adlad jalsds)

%0.79 4y CZ 43llad yaléds)
Ll e VA dlad cla

%1.44 3y CN 4llad yaleds)

xie Ll V) ¢ Salmonella =) LS elad) s dallad 528 Claliiud)l S o e
o eLgie La gia (IS LaS Ly ) 5 Dlad g W Lgald ¢y gunl lalizaal) e LS jliie
REREENIRPRPR | COAY! ¢Cpaledl) AT
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A S, aureus Jbad) Aalua Ae S, aureus Jbddl) Aaluw Ae S, qureus Jbddi) Aalua
CZs E1 4Ll VA s E1 48l CNy E1 4%Lal
105 101 102
100 ] 100 >
3 100 K= “.\ .2‘~s
x‘_ ‘\ 5-. 99 .\\\ 98 \i. .
Es N\ . .
4 % TS 98 e 96 W
2 Mo : \
v A
Z 90 N\ 97 N %4 N
\ —— L |, g |=—e— Ly, Q) | Ll Sy W
T g5 |=—@=E1 —o—El —0—E1
Q —-—h= CZ 95 == VA 90 |[==k=—CN
=~ - F18&CZ — = E1&VA —m— F1&CN
80 94 88
ol el el
e S, aureus WL daluas e S, aureus ML daluas e S, aureus JLEd) Aalua
CZs E2 4l VAs E2 4l CNy E2 43Lal
105 102 102
4 100 a— 100 g~.~\ - 100 Q\~~ -
5 W e M. NS
4 % \ N A \
3 N A 9 S 9% \
= 90 | \
ES e L |y Sl W Ry - AR Y]
7 85 |=@=E2 gy |—®—E2 gy |—@—E2
S -d= CZ —4- VA —4= CN
-~ —B— F28&CZ —B= E2&VA —m— E2&CN
80 90 90
e el el
e S, aureus il Aalua e S, aureus Juil dalua e S, aureus b dalua
CZs E3 4l VAy E3 48l CNy E3 4l
105 102 102
100 &K= ¢
7 100 A 100 =T ¢ N
i . T A PGE 98 N =
N 98 - _® \
3 95 N S 96 N
. N\ \ ‘A ¢ A
=32 \ ‘A 9 N 94 N\
4 e L L, 94 = L Ll —— Liil i<y M
':l 85 | =—@=—E3 —@—E3 90 —®—E3
X == CZ 2 [=&= \E/Q&VA 88 == CN
<~ —B= E[3&CZ —B= =8t
80 90 86 3&CN
el el el

daluall A 4 gaald) claliaal) aa 100mMg/mi a8 s Al il claliiun 8l 4 e ciliiala (42)J84
Staphylococcus aureus b Sy 4 gidiall




— w

el aawly> »>V1 Laddl

0l 12l (42) lisidl) DA (e

O S, aureus - LSy Je dlaliiuall e 4y gall Glabiadl) 4Ll 2ic =

o P T e G W R I

. %3.98 4y CN A ddadil) i) canii ) (61, % 87,75 A % 91.73

05 s Adled LB
% 94.36 LSl 2a) 55 dalie (i Eus «CN ) g (J il paliiod) v/
.%1.92 - CN B eyl adll conisi ) 9% 92.44 S

U gdial) Aabuall b Ay o) claliaal) ga 100Mg/MI 38 5 o3, il cllalitonal 48 LG &) 500 |, (19)d 522
Staphylococcus aureus LSy

(Synergism) 36 L8 (Indifference) g il (Antagonism) b il
CZ o sl Galiinl) CN ae Y Jil A (el VA go silisall Galiiudl)
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ABSTRACT

The present work is aimed mainly to investigate and compare the antibacterial activities
of methanolic, diethyl ether and ethyl acetate extracts of Retama on Escherichia coli,
Salmonella, Proteus mirabilis and Staphylococcus aureus using well diffusion method. The results of
study showed a significant effect on all bacterial species except Proteus mirabilis. The preliminary
test of Retama constituents revealed the presence of active material : Resins, Volatile oils,
Coumarins, Terpenes, Phenols, Tannins, Alkaloids, Saponins, Cardiac glycosides, and Flavons.The
highest Inhibition rate of Salmonella is 16 mm at the concentration 100 mg/ml, while the lowest
inhibition rate was 8 mm for Escherichia coli at concentration 1 mg/ ml in methanolic extract. The
results obtained in the present study suggest that the Retama stalks (broom broom) can be used
in treating diseases caused by the tested organisms. Further chemical and pharmacological
investigations may be carried out to isolate and identify the chemical constituents in the selected

plants responsible for the antimicrobial activity.

Key words : phytochemical analysis, Retama, Escherichia coli, Salmonella, Proteus mirabilis and
Staphylococcus aureus, antibacterial activity.

INTRODUCTION

The urinary tract infection is the most common
bacterial diseases in children, as it ranks second
in terms of spreading infection after respiratory
tract.* The urinary tract infection comes usually
from attacking microorganisms urinary system that
are mostly negative gram bacteria, from digestive
system, as most of the infections at urinary system

caused by bacteria intestinal Enter bacteria
cease including Bacillus colon Escherichia coli,
which occupies a leading position among the
races of this family® As well as other
pathogens include Staphylococcus aureus
and Streptococci and sometimes as types
fungus Candida fungal.®

The virulence of bacteria attacking and
vulnerability to the host of fundamental importance
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in the occurrence and development of the infection,
which relies on a series of interactions between
pathogen and host. The infection of the urinary tract
occurs as a result of excessive growth of the bacteria
with high virulence in the urinary tract and then the
displacement of these bacteria to the bladder, and
may include the urethra injury, ureters and bladder
and kidney.”® Most bacterial infections are treated
with antibiotics, but at present time the natural herbal
treatments  (folk  medicine) has  spread
dramatically without resorting to drugs and
synthetic materials.

Therefore, we have chosen the study of
medicinal Retama plant (broom plant), a
desert plant, it reaches a height of more than 2
meters. It has small leaves, rapid falling
(precipitation), to reduce the transpiration
process; flowers butterfly shaped white Color and
cup pink color purple, oval-shaped fruits contain
one seed. Moreover we have chosen to study the
stalks and flowers of this medicinal plant
because of the availability of year-round and
represents the most of the plant size. This plant
used in the treatment of allergies, stopping the
bleeding and to treat the wounds. However, due to
the appearance of new strains of the bacteria and
the weakness of chemotherapeutics and antibiotic
resistance exhibited by pathogens has led to the
screening of several medicinal plants for their
potential antimicrobial activity.®*® An increasing
number of reports dealing with the assessment of
antimicrobial effects of different extracts of various
medicinal plants are frequently available.***

The aim of this study was to evaluate the
activity of aqueous and alcoholic, diethyl ether
and ethyl acetate extracts against several Gram-
positive and Gram-negative bacterial strains in
vitro.

MATERIALS AND METHODS

Fresh plant/plant parts Retama
plant was collected randomly from the El Meniaa
desert- Ghardaia Algeria in November 2013. The
medicinal plant was deposited at Laboratory of
Dynamic Interaction and Reactivate des Systems,
Department of Process engineering, Faculty of
Applied Sciences, University of Kasdi Merbah-
Ouargla. Fresh stalks plant material was washed
under running tap water, air dried under dark and
then homogenized to fine
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Powder and stored in closed container away
from light and moisture.

Preliminary Phytochemical Analysis

Qualitative Phytochemical analysis of the
stalks plant powder was determined as follows:

Resins (200 mg plant material in 10 ml
distilled water, filtered) ; a 10 ml filtrate + 4% HCI,
the appearance of turbidity indicated the presence
of Resins. Volatile oils (200 mg plant material in
10 ml distilled water, filtered), then a filter paper
saturated by the filtrate and exposed to the UV
rays, bright rose color indicated the presence of
Volatile oils.®® Coumarins : In a test tube was
placed 1g in 10 ml of distilled water, then covered
with filter paper after being soaked in a diluted
solution of NaOH. The test tube was placed in boil
water bath for a few minutes and then exposed to
UV rays, yellow-green indicated the presence of
Coumarins.'”  Terpenes (Liebermann- Burchard
reaction 200 mg plant material in 10 ml
chloroform, filtered) ; a 2 ml acetic anhydride + conc.
H,SO,. Blue-green ring indicated the presence of
Terpenes.® Phenols (200 mg plant material in 10 ml
distilled water, filtered) ; a 2 ml filtrate + 2 ml FeCl,,
blue-Green precipitate indicated the presence of
Phenols.*® Tannins (200 mg plant material in 10 ml
distilled water, filtered) ; a 2 ml filtrate + 2 ml FeCl,,
blue-black precipitate indicated the presence of
Tannins. Alkaloids (200 mg plant material in 10 ml
methanol, filtered) ; a 2 mlfiltrate + 1% HCIl + steam,
1 ml filtrate + 6 drops of Mayor’s reagents/\Wagner’s
reagent/Dragendroff reagent, creamish
precipitate/ brownish-red precipitate/orange
precipitate indicated the presence of respective
alkaloids.?® Saponins (frothing test : 0.5 ml filtrate
+ 5 ml distilled water) ; frothing persistence
indicated the presence of Saponins. Cardiac
glycosides (Keller-Kilani test : a 2 ml filtrate + 1 ml
glacial acetic acid + Fe Cl, + conc. H,SO,) ; green-
blue color indicated the presence of -cardiac
glycosides. Steroids (Liebermann-Burchard
reaction : 200 mg plant material in 10 ml chloroform,
filtered) ; a 2 ml acetic anhydride + conc. H,SO,.
Blue-green ring indicated the presence of steroids.
Flavonoids (200 mg plant material in 10 ml ethanol,
filtered) ; a 2 ml filtrate + conc. HCI + magnesium
ribbon, pink-tomato red color indicated the presence
of flavonoids.*# Flavones : 10 ml of solution of
plant powder in ethanol (50%) was added to 10
ml of KOH solution (50%), and then equal
amounts of this
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Solution and extracted plant were mixed, yellow color,
indicated the presence of Flavones.?

Extraction of plant material

Each extract was prepared by soaking 200
g of the plant powder in a mixture of EtOH/H,O
(70/30) evaporated under reduced pressure. The
second extract was prepared by soaking 200 g
in diethyl ether, and the third extract was prepared
by soaking 200g in ethyl acetate. Each of the
resulting extracts was diluted with distilled water
and left overnight. The ethanolic filtrates were
subjected to extraction by various solvents with
increasing polarity (petroleum ether,
dichloromethane, ethyl acetate, and butanol). All
organic phases were separated and evaporated.
The resulting residue was stored at 4°C.
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Microorganisms

All bacterial standard strains: Escherichia coli
ATCC 25922, Staphylococcus aureus ATCC
25923, Proteus mirabilis and Salmonella were
obtained from Colonel Chaabani Hospital, EI Meniaa,
W. Ghardaia. ALGERIA.

Preparation of the bacterial culture media

3.7 of Mueller Hilton agar was mixed
with hot distilled water and autoclaved at 121°C
and 2 atm for 15 minutes. After autoclaving it was
allowed to cool to 45°C in a water bath. Then the
medium was poured into sterilized petri dishes with
auniform depth of approximately 5 mm.*

N
o

(=Y
w

=
o

(0]

Diameter of inhibition zone
o

100 10 0

O methanolic extract
@ diethyl extract

O ethyl acetate extract

0.1

Concentrations of plant extracts (mg/ml)

Fig.1: Theinfluence of three extract concentration of Retama plant vs. the inhibition diameter on

Salmonella

o !
c
R
c 0.8
.0
=
2 0.6 D methanolic extract
<
£ B diethyl extract
“6 04 y!
5 DO ethyl acetate extract
® 0.2
£
©
a o

100 10 0 0.1

Concentrations of plant extracts (mg/ml)

Fig.2: Theinfluence of three extracts concentration of Retama plant vs. the inhibition diameter on
Proteus mirabilis



316

Preparation of plant extract impregnated discs

Whatman N°1 filter paper was used to
prepare discs of 6 mm in diameter. They were
sterilized by autoclaving and then dried during the
autoclaving cycle. The discs were then impregnated
with extract of the plants.?

Disc diffusion method

Disc diffusion method for antimicrobial
susceptibility test was carried out according to the
standard method by Kirby-Bauer to assess the
presence of antibacterial activities of plant extracts.?
A bacterial suspension adjusted to 0.5
McFarland standard (1.5x10® CFU/ml) was used
to inoculate Mueller Hinton agar plates evenly
using a sterile swab. The discs impregnated with
the plant extracts were placed individually on the
Mueller Hinton agar surface. The discs were
spaced far enough to avoid both reflection waves
from the edges of the petri
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discs and overlapping rings of inhibition. The plate
was then incubated at 37°C for 18 hours in inverted
position to look for zones of inhibition. Zones of
inhibitions produced by the sensitive organisms were
demarcated by a circular area of clearing around
the plant extract impregnated discs. The diameter of
the zone of inhibition through the center of the disc
was measured to the nearest millimeter. The
resulting residue of all extracts stored at 4°C were
tested at concentrations of 10*, 102 10®and 10*
g/ml and were prepared in DMSO.

RESULTS AND DISCUSSION

The preliminary phytochemical analysis
of the crude powder of Retama plant collected
showed that the stalk of Retama plant contains
many active ingredients: Coumarins, tannins,
volatile oils, Terpenes and alkaloids, one of
the
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Table 1 : Antibacterial activity of methanolic, diethyl ether and ethyl acetate extracts of screened plant

Concentration of methanolic

Concentration of Diethyl ether

Concentration of ethyl

extract (g/ml)

extracts (g/ml)

acetate extracts (g/ml)

Bacteria
strains

Type of

103 102 101 gram

10+

102 101

103

102 10*  10¢

103

10+

BENSACI et al., Orient. J. Chem., Vol. 32(1), 313-319 (2016)

Diameter of inhibition zone

Diameter of inhibition zone

Diameter of inhibition zone

(mm)

(mm)

(mm)

Salmonella

15 16

12

12 10 11

10 12

11

11

Porteuse mirabilis
Escherichia coli

11
12

11
11

Staphylococcos aureus

10

12

11

Antioxidants of the bacteria responsible for the
effect of microbes, also contains flavonoids
including glycosides antioxidant and phenols and
saponins. As for the nature of the extracts were
characterized by strength viscous dark green
color and aromatic smell, due to the emergence
of green chlorophyll pigment and material
xanthine. The aromatic smell of Retama plant can
be attributed to the volatile oils, also contains
vegetarian jelly and glues.?*

Results for antibacterial activity as obtained
with Retama plant revealed that the three different
extracts tested in vitro by agar disc diffusion against 4
bacterial species. Table 1 : summarizes the microbial
growth inhibition of tested extracts of this plant that
showed significant bacterial activity against all the
bacteria tested (Escherichia coli, Salmonella, and
Staphylococcus  aureus) except Proteus
mirabilis where the maximum activity was
recorded against Salmonella and a maximum
inhibition diameter of 16 mm with the methanolic
extract at concentration 10! g/ml. On the other
hand the three extracts were ineffective against
Proteus mirabilis.

Moreover the ethyl acetate extract showed
no effect against Escherichia coli, Proteus mirabilis
and  Staphylococcus  aureus at  different
concentrations. Moderate inhibition was recorded
with the methanol extracts at 10° against
Escherichia coli. As far as the concentration of
10+ is concerned the three extracts exhibits no
actions against Escherichia  coli, Proteus
mirabilis and Staphylococcus aureus. However
moderate  effects against Salmonella are
recorded at this concentration. Figures-1, 2, 3, and
4 showed the influence of the extract concentration
on the growth of the bacteria tested.

The increase in the effect of the alcoholic
extract of the Retama plant may be due to the
extract effect on the permeability of the cell
membrane and the function of the bacterial cell.
The activity of the extracts of this plant can be
attributed to the presence of phenolic
compounds that have inhibitory efficacy on the
positive and negative gram bacteria.

Generally, the three extracts of this plant
are more or less effective towards the tested bacteria
and methanolic extracts are more potent compared
to ethyl acetate and Diethyl ether extracts.
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CONCLUSION
This study underscored the antimicrobial
activity of one chenopodiaceous species

namely: Retama using three different solvents :
Diethyl ether, Ethyl acetate, and Methanol with
increasing polarity against four bacteria strains.
This medicinal plant averred to be effective
against three types of gram negative bacteria:
Escherichia coli, Salmonella, and Proteus
mirabilis and one type of gram positive
Staphylococcus aureus. The results partially
justify the claimed uses of the selected plant in
the traditional system of medicine to treat various
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Infectious diseases caused by the microbes. Further
chemical and pharmacological investigations may
be carried out to isolate and identify the chemical
constituents in the selected plant responsible for the
antimicrobial activity.
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ABSTRACT

The present work is aimed mainly to investigate and compare the antibacterial activities of
methanol, diethyl ether and ethyl acetate extracts of Retama stalks, and their synergic effect with
some standard antibiotics on Escherichia coli, Salmonella, Proteus mirabilis and Staphylococcus aureus
using well diffusion method. Results for antibacterial activity as obtained with Retama plant revealed
that the three different extracts tested showed significant bacterial activity against all the bacteria tested
(Escherichia coli, Salmonella, and Staphylococcus aureus) except Proteus mirabilis where the
maximum activity was recorded against
Salmonella and a maximum inhibition diameter of 16 mm with the methanol extract at concentration 10™
g/ml. As far as the synergic effect is concerned the combination of methanol extract with each of the
standard antimicrobics, CZ, VA, and CN; ether extract with each of the standard antimicrobics, CZ, VA,
and CN ; ethyl acetate with E2 & CZ; E2 & VA. were most active and showed high synergic effect. The
results obtained in the present study suggest that the Retama stalks can be used in treating diseases
caused by the tested organisms. Further chemical and pharmacological investigations may be carried out
to isolate and identify the chemical constituents in the selected plants responsible for the antimicrobial
activity.

Keywords: phytochemical analysis, Retama plant, Escherichia coli, Salmonella, Proteus mirabilis and
Staphylococcus aureus, antibacterial activity, synergic effect.
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INTRODUCTION

In recent years there has been a flood of papers describing the synthesis of new antibacterial
compounds and isolation of some natural products and study of their biological antimicrobial activities [1-7].
The urinary tract infection is the most common bacterial diseases in children, as it ranks second in terms of
spreading infection after respiratory tract [8-13]. The urinary tract infection comes usually from attacking
microorganisms urinary system that are mostly negative gram bacteria, from digestive system, as most of the
infections at urinary system caused by bacteria intestinal Enterobacteriaceae including Bacillus colon
Escherichia coli, which occupies a leading position among the races of this family [12]. As well as other
pathogens include Staphylococcus aureus and Streptococci and sometimes as types fungus Candida fungal [14].

Most bacterial infections are treated with antibiotics, but at present time the natural herbal
treatments (folk medicine) has spread dramatically without resorting to drugs and synthetic materials.
However, due to the appearance of new strains of the bacteria and the weakness of chemotherapeutics and
antibiotic resistance exhibited by pathogens has led to the screening of several medicinal plants for their
potential antimicrobial activity [15-17]. An increasing number of reports dealing with the assessment of
antimicrobial effects of different extracts of various medicinal plants are frequently available [18-23].

Therefore, we have decided to study the medicinal plant Retama, since the literature contains little
information in its use as antimicrobial activity. Moreover we have chosen to study the stalks and flowers of
this medicinal plant because of the availability of year-round and represents the most of the plant size. Retama
is a desert plant; it reaches a high of more than 2 meters. It has small leaves, rapid falling (precipitation), to
reduce the transpiration process; flowers butterfly shaped white color and cup pink color purple, oval-shaped
fruits contain one seed [24]. This plant used in the treatment of allergies, stopping the bleeding and to treat
the wounds [1,18].

The aim of this study was to evaluate the activity of aqueous and alcoholic, diethyl ether and ethyl
acetate extracts; its synergic effect with some of standard antimicrobs against several Gram-positive and
Gram-negative bacterial strains in vitro.

EXPERIMENTAL
Materials and methods

Fresh plant/plant parts: Retama plant was collected randomly from the El-Meniaa desert W. Ghardaia,
south of Algeria in April 2015. The medicinal plant was deposited at Laboratory of Dynamic Interaction and
Reactivity des Systems, Department of Process engineering, Faculty of Applied Sciences, University of Kasdi
Merbah-Ouargla. Fresh stalks plant material was washed under running tap water, air dried under dark and
then homogenized to fine powder using an electrical mixer "Panasonic Type" for 20 minutes, and stored in
closed container away from light and moisture.

Preliminary Phytochemical Analysis

We recently reported that the preliminary phytochemical analysis of the crude powder of Retama
plant collected showed that the stalks of Retama plant contains many active ingredients : Coumarins, tannins,
volatile oils, Terpenes and alkaloids, one of the antioxidants of the bacteria responsible for the effect of
microbes, also contains flavonoids including glycosides antioxidant, phenols and saponins. As for the nature of
the extracts were characterized by strength viscous dark green color and aromatic smell, due to the
emergence of green chlorophyll pigment and material xanthine. The aromatic smell of Retama plant can be
attributed to the volatile oils also contains vegetarian jelly and glues [1].

Extraction of plant material
Each extract was prepared by soaking 200 g of the plant powder in a mixture of MeOH/H,0 (70/30)

evaporated under reduced pressure. The second extract was prepared by soaking 200 g in diethyl ether, and
the third extract was prepared by soaking 200g in ethyl acetate. Each of the resulting extracts was diluted with
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distilled water and left overnight. The ethanolic filtrates were subjected to extraction by various solvents with
increasing polarity. All organic phases were separated and evaporated. The resulting residue was stored at 4°C.

Microorganisms

All bacterial standard strains: Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923,
Proteus mirabilis and Salmonella were obtained from Colonel Chaabani Hospital, EI-Meniaa, W. Ghardaia.
ALGERIA.

Preparation of the bacterial culture media

3.7g of Mueller Hilton agar were mixed with hot distilled water and autoclaved at 121°C and 2 atm
for 15 minutes. After autoclaving, it was allowed to cool to 45°C in a water bath. Then the medium was
poured into sterilized Petri dishes with a uniform depth of approximately 5 mm [25].

Preparation of plant extract impregnated discs

Whatman N°1 filter paper was used to prepare discs of 6 mm in diameter. They were sterilized by
autoclaving and then dried during the autoclaving cycle. The discs were then impregnated with extract of the
plants [26].

Disc diffusion method

Disc diffusion method for antimicrobial susceptibility test was carried out according to the standard
method by Kirby-Bauer to assess the presence of antibacterial activities of plant extracts [27]. A bacterial
suspension adjusted to 0.5 McFarland standard (1.5x108 CFU/ml) was used to inoculate Mueller Hinton agar
plates evenly using a sterile swab. The discs impregnated with the plant extracts were placed individually on
the Mueller Hinton agar surface. The discs were spaced far enough to avoid both reflection waves from the
edges of the Petri discs and overlapping rings of inhibition. The plate was then incubated at 37°C for 18 hours
in inverted position to look for zones of inhibition. Zones of inhibitions produced by the sensitive organisms
were demarcated by a circular area of clearing around the plant extract impregnated discs. The diameter of
the zone of inhibition through the center of the disc was measured to the nearest millimeter. The resulting
residue of all extracts stored at 4°C were tested at concentrations 10 g/ml and were prepared in DMSO.

Standard ant microbes

All standard antimicrobs: Cefazolin (CZ), Vancomycin (VA) and Gentamicin (CN) were obtained from
Italian company "Liofilchem."

RESULTS

Two standard antimicrobs: Cefazolin (CZ), and Gentamicin (CN) exhibited a positive effect against all
tested bacterial strains: Escherichia coli, Salmonella, Staphylococcus aureus and Proteus mirabilis. On the
other hand Vancomycin (VA) was ineffective against Escherichia coli, Salmonella, and Proteus mirabilis.
Moreover the solvent DMSO showed no effect against all tested bacterial strains. Table 1. and Table-2
summarized the microbial growth inhibition of these standard antibiotics.

Table 1: Conc. of some standard antibiotics with their antibacterial activity

Antibiotic Conc. Antibacterial activity

Cefazolin 30 mcg Gram positive and negative bacteria
Vancomycin 30 mcg Gram positive bacteria
Gentamicin 10 mcg Gram positive and negative bacteria

Cefazolin: CZ; Vancomycin: VA; Gentamicin: CN
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\.% E.coli Salmonella Staphylococcus Proteus mirabilis
Antibiotic aureus
Cefazolin 17 26 23 24
Vancomycin - - 15 -
Gentamicin 24 24 19 12
DMSO - - - -

Results for antibacterial activity as obtained with Retama plant revealed that the three different
extracts tested (Methanolic, diethyl ether and ethyl acetate extracts) in vitro by agar disc diffusion against 4
bacterial species: Escherichia coli, Salmonella, Staphylococcus aureus and Proteus mirabilis. Table 3 :
summarizes the microbial growth inhibition of tested extracts of this plant that showed significant bacterial
activity against all the bacteria tested (Escherichia coli, Salmonella, and Staphylococcus aureus) except Proteus
mirabilis where the maximum activity was recorded against Salmonella and a maximum inhibition diameter of
16 mm with the methanolic extract at concentration 10" g/ml. On the other hand the three extracts were
ineffective against Proteus mirabilis.

Table 3: Antibacterial activity of methanolic, diethyl ether and ethyl acetate extracts of screened plant Retama.

Bacteria
m E.coli Salmonella Stap:Z::f;ccus Proteus mirabilis
Methanol 11 16 12 -
Diethyl ether 09 16 12 -
Ethyl acetate - 11 11 -

The resulting residue of all extracts stored at 4°C were tested at concentrations of 100 mg/ml were prepared in
DMSO.

As far as the synergic effect is concerned the combination of Ethanolic extract with each of the standard
antimicrobics, CZ, VA, and CN were most active and showed high synergic effect. The maximum antibacterial
activity was recorded with E1 & CZ against Escherichia coli, Salmonella, and Staphylococcus aureus. Moreover,
the maximum antibacterial activity was recorded with E1 & CN against Proteus mirabilis, whereas E1 & VA
showed no synergic effect against Escherichia coli, and Salmonella. The combinations of diethyl ether extract
with each of the standard antimicrobics, CZ, VA, and CN were also most active and showed significant
synergic effect. The maximum antibacterial activity was recorded with E2 & CZ against Escherichia coli,
Salmonella, and Staphylococcus aureus, whereas E2 & VA showed no synergic effect Salmonella. Similar results
were recorded with E2 & CZ; E2 & VA. Table-4 Summarizes the microbial growth inhibition of Retama &
standard antimicrobics.

Table 4: Microbial growth inhibition of Retama & standard antimicrobics.

Bacteria
~ E.coli Salmonella Staphylococcus Proteus mirabilis
Extract & antibiofi aureus
E1 & (CZ 30 mcg) 18 25 27 17
E1 & (VA 30 mcg) - - 20 09
E1 & (CN 10 mcg) 10 24 22 26
E2 & (CZ 30 mcg) 16 25 26 17
E2 & (VA 30 mcg) 08 - 20 08
E2 & (CN 10 mcg) 09 24 19 17
E3 & (CZ 30 mcg) 18 25 28 19
E3 & (VA 30 mcg) 08 - 19 07
E3 & (CN 10 mcg) 08 22 24 24

E1: methanolic extract, E2: Diethyl ether extract, E3: Ethyl acetate extract

July - August 2016 RJPBCS 7(4) Page No. 944



ISSN: 0975-8585

The diameters of inhibition zone (mm) of Retama extracts and tested antibiotics on the bacterial species:
Escherichia coli, Salmonella, Staphylococcus aureus and Proteus mirabilis are summarized in Fig.1, Fig. 2, Fig.
3, and Fig. 4.

~® (CZ30 mcg)
=m (VA 30 mcg)
= (CN 10 mcg)
__ ®Extract & (CZ30 mcg)
Extract & (VA 30 mcg)

Extract & (CN 10 mcg)

Diameter of inhibition zone (mm)

B Extract

Methanolic

Diethyl ether

Ethyl acetate

Extract

Figure 1: The diameters of inhibition zone (mm) of Retama extract and tested antibiotics on E.coli.
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Diameter of inhibition zone (mm)

g
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Figure 2: The diameters of inhibition zone (mm) of Retama extract and tested antibiotics on Salmonella.
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Figure 3: The diameters of inhibition zone (mm) of Retama extract and tested antibiotics on

Staphylococcus aureus.
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Figure 4: The diameters of inhibition zone (mm) of Retama extract and tested antibiotics on

Proteus mirabilis.
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DISCUSSION

As far as the synergic effect is concerned the combination of methanol extract with each of the
standard antimicrobics, CZ, VA, and CN were most active and showed high synergic effect. The
maximum antibacterial activity was recorded with E1 & CZ against Escherichia coli, Salmonella, and
Staphylococcus aureus. Moreover, the maximum antibacterial activity was recorded with E1 & CN
against Proteus mirabilis, whereas E1 & VA showed no synergic effect against Escherichia coli, and
Salmonella. The high polarity of MeOH/H,O extracts, increase the ability of extracting the largest
guantities of the active substances such as phenols flavonoids [19, 28]. Therefore this high activity of
these plants can be attributed to the presence of phenolic compounds and flavonoids that have
inhibitory effect on the positive and negative gram bacteria.

The combinations of diethyl ether extract with each of the standard antimicrobics, CZ, VA, and
CN were also most active and showed significant synergic effect. The maximum antibacterial activity was
recorded with E2 & CZ against Escherichia coli, Salmonella, and Staphylococcus aureus, whereas E2 &
VA showed no synergic effect Salmonella. Similar results were recorded with E2 & CZ; E2 & VA. These
significant effects may be due to the extract effect on the permeability of the cell membrane and the
function of the bacterial cell [29].

CONCLUSION

This study underscored the antimicrobial activity of one Chenopodiaceae species namely:
Retama using three different solvents: Diethyl ether, Ethyl acetate, and Methanol with increasing
polarity against four bacteria strains. This medicinal plant averred to be effective against three types
of gram negative bacteria: Escherichia coli, Salmonella, and Proteus mirabilis and one type of gram
positive Staphylococcus aureus. The results partially justify the claimed uses of the selected plant in
the traditional system of medicine to treat various infectious diseases caused by the microbes. Further
chemical and pharmacological investigations may be carried out to isolate and identify the chemical
constituents in the selected plant responsible for the antimicrobial activity.
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The present work is aimed mainly to investigate and compare the antibacterial activities of methanol,
diethyl ether and ethyl acetate extracts of Aristida pungens Desf. leaves, and their synergic effect with
some standard antibiotics on Escherichia coli, Salmonella, Proteus mirabilis and Staphylococcus
aureus using well diffusion method. Results for antibacterial activity as obtained with Aristida
pungens Desf plant revealed that the three different extracts tested showed weak bacterial activity
against all the bacteria tested (Escherichia coli, Salmonella, and Staphylococcus aureus). The addition
of all extracts to each of the standard antimicrobics, CZ, VA, and CN on the bacteria tested
(Escherichia coli, Salmonella, and Staphylococcus aureus) showed either indifference or antagonism
effects except the synergic effect of methanol extract on Proteus mirabilis and Escherichia coli with
VA decreased respectively the area diffusion of bacteria from 100% to 99%. The results partially do
not justify the claimed uses of the selected plant in the traditional system of medicine to treat various
infectious diseases caused by the microbes. Further chemical and pharmacological investigations may
be carried out to isolate and identify the chemical constituents in order to justify the claimed uses such
as the treatment of anemia in the natural herbal treatments (folk medicine).
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INTRODUCTION

The use of medicinal plants increased significantly in the
pharmaceutical fields and many researchers have focused their
research on the study of those plants which are spread around
the world. Medicinal plants are used for several therapeutic
purposes, including diarrhea, fever, colds and other diseases
(Gislene et al., 2000; El-Hilaly et al., 2003). Most bacterial
infections are treated with antibiotics, but at present time the
natural herbal treatments (folk medicine) has spread
dramatically without resorting to drugs and synthetic materials.
However, due to the appearance of new strains of the bacteria
and the weakness of chemotherapeutics and antibiotic
resistance exhibited by pathogens has led to the screening of
several medicinal plants for their potential antimicrobial
activity (NCCLS, 2004; NCCLS, 1985; Ishrak et al., 2000).

*Corresponding author: Lakhdar Sekhri,

Dynamics Laboratory Interactions and Reactivity of Systems, Process
Engineering Department, Faculty of Applied Sciences, University
Kasdi Merbah, Ouargla 30000, Algeria.

In recent years there has been a flood of papers describing the
synthesis of new antibacterial compounds and isolation of some
natural products and study of their biological antimicrobial
activities (Bensaci et al., 2016; Bassam et al., 2005; Sekhri et
al., 2008; Babarbi et al., 2010; Thirupathaiah et al., 2008;
Singh et al., 2007; Suresh Kumar et al., 2006). An increasing
number of reports dealing with the assessment of antimicrobial
effects of different extracts of various medicinal plants are
frequently available (Chakra borty, 1996; Benkeblia, 2004;
Babamer Zohra et al., 2012; Ashakkumar and Ramaswamy,
2013; Bindu et al., 2011; Quezel and Santa 1962). The urinary
tract infection is the most common bacterial diseases in
children, as it ranks second in terms of spreading infection after
respiratory tract (Funfstuck et al., 1997; Lettgen, 1993; Strffon,
1974; Egorove, 1985; Rushton, 1997; Egorove, 1985). The
urinary tract infection comes wusually from attacking
microorganisms urinary system that are mostly negative gram
bacteria, from digestive system, as most of the infections at
urinary system caused by bacteria intestinal Enterobacteriaceae
including Bacillus colon Escherichia coli, which occupies a
leading position among the races of this family (Rushton,
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1997). As well as other pathogens include Staphylococcus
aureus and Streptococci and sometimes as types fungus
Candida fungal (Rushton, 1997). Therefore, we have chosen to
study the leaves of medicinal plant, Aristida pungens Desf, a
desert plant, because of the availability of year-round and
represent the most of the plant size. This plant used in the
treatment of anemia and some infectious diseases caused by the
microbes in south of Algeria; its seeds used for manufacture of
a type of bread, and the leaves are used as feed for livestock.
The aim of this study was to evaluate the activity of aqueous
and alcoholic, diethyl ether and ethyl acetate extracts; its
synergic effect with some of standard antimicrobs against
several Gram-positive and Gram-negative bacterial strains in
vitro.

Experimental

MATERIALS AND METHODS

Fresh plant/plant parts: Aristida pungens Desf. | plant was
collected randomly from the El-Meniaa desert W. Ghardaia,
south of Algeriain April 2016. The medicinal plant was
deposited at Laboratoire de Dynamique Interaction et
Réactivité des Systémes, Department of Process engeneering,
Faculty of Applied Sciences, University of Kasdi Merbah-
Ouargla. Fresh stalks plant material was washed under running
tap water, air dried under dark and then homogenized to fine
powder using an electrical mixer "Panasonic Type" for 20
minutes, and stored in closed container away from light and
moisture.

Preliminary Phytochemical Analysis

The preliminary phytochemical analysis of the crude powder of
Aristida pungens Desf. I plant collected showed that this plant
contains many active ingredients: Coumarins, tannins,and
terpenes, one of the antioxidants of the bacteria responsible for
the effect of microbs, also contains flavonoids including
glycosides antioxidant, phenols and saponins. As for the nature
of the extracts were characterized by clear viscous dark green
color, due to the emergence of green chlorophyll pigment and
material xanthine, also contains vegetarian jelly and glues
(Singh et al., 2007).

Extraction of plant material

Each extract was prepared by soaking 200 g of the plant
powder in a mixture of MeOH/H,O (70/30) evaporated under
reduced pressure. The second extract was prepared by soaking
200 g in diethyl ether, and the third extract was prepared by
soaking 200g in ethyl acetate. Each of the resulting extracts
was diluted with distilled water and left overnight. The
methanol filtrates were subjected to extraction by various
solvents with increasing polarity. All organic phases were
separated and evaporated. The resulting residue was stored at
4°C.

Microorganisms

All bacterial standard strains: Escherichia coli sp6504752,
Staphylococcus aureus, Proteus mirabilis and Salmonella were
obtained from Colonel Chaabani Hospital, El-Meniaa, W.
Ghardaia. ALGERIA.

Preparation of the bacterial culture media

3.7 of Muller Hilton agar were mixed with hot distilled water
and autoclaved at 121°C and 2 atm for 15 minutes. After
autoclaving, it was allowed to cool to 45°C in a water bath.
Then the medium was poured into sterilized Petri dishes with a
uniform depth of approximately 5 mm (Harbone, 1973).

Preparation of plant extract impregnated discs

Whatman N°1 filter paper was used to prepare discs of 5 mm in
diameter. They were sterilized by autoclaving and then dried
during the autoclaving cycle. The discs were then impregnated
with extract of the plants (Swarnamoni, 2013).

Disc diffusion method

Disc diffusion method for antimicrobial susceptibility test was
carried out according to the standard method by Kirby-Bauer to
assess the presence of antibacterial activities of plant extracts
(Harbone, 1984). A bacterial suspension adjusted to 0.5
McFarland standard (1.5x10® CFU/ml) was used to inoculate
Mueller Hinton agar plates evenly using a sterile swab. The
discs impregnated with the plant extracts were placed
individually on the Mueller Hinton agar surface. The discs
were spaced far enough to avoid both reflection waves from the
edges of the Petri discs and overlapping rings of inhibition. The
plate was then incubated at 37°C for 18 hours in inverted
position to look for zones of inhibition. Zones of inhibitions
produced by the sensitive organisms were demarcated by a
circular area of clearing around the plant extract impregnated
discs. The diameter of the zone of inhibition through the center
of the disc was measured to the nearest millimeter. The
resulting residue of all extracts stored at 4°C was tested at
concentrations 10" g/ml and were prepared in DMSO.

Standard antimicrobs

All standard antimicrobs: Cefazolin (CZ), Vancomycin (VA)
and Gentamicin (CN) were obtained from Italian company
"Liofilchem."

RESULTS AND DISCUSSION

Two standard antimicrobs: Cefazolin (CZ), and Gentamicin
(CN) exhibited a positive effect against all tested bacterial
strains: Escherichia coli, Salmonella, Staphylococcus aureus
and Proteus mirabilis. On the other hand Vancomycin (VA)
was ineffective against Escherichia coli, Salmonella, and
Proteus mirabilis. Moreover the solvent DMSO showed no
effect against all tested bacterial strains. Table 1 and Table-2
summarized the microbial growth inhibition of these standard
antibiotics.

Results for antibacterial activity as obtained with Aristida
pungens Desf. revealed that the three different extracts tested
(Methanolic, diethyl ether and ethyl acetate extracts) in vitro by
agar disc diffusion were ineffective against 4 bacterial species:
Escherichia coli, Salmonella, Staphylococcus aureus and
Proteus mirabilis. The maximum antibacterial activity was
recorded with methanol extract against Escherichia coli with an
inhibition diameter of 06 mm at concentration 100 mg/ml g/ml.
Table 3: summarizes the microbial growth inhibition of tested
extracts of this plant.
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Table 1. Conc. of some standard antibiotics with their antibacterial activity

Antibiotic Conc. Antibacterial activity

Cefazolin 30 mcg Gram positive and negative bacteria
Vancomycin 30 mcg Gram positive bacteria

Gentamicin 10  mcg Gram positive and negative bacteria

Cefazolin: CZ; Vancomycin: VA; Gentamicin: CN

Table 2. Antibacterial activity of some standard antibiotics and DMSO

Bacteria E. coli Salmonella  Staphylococcus aureus Proteus mirabilis
Antibiotic
Cefazolin 16 26 26 25
Vancomycin - - 22 -
Gentamicin 24 24 27 23
DMSO - - - -

Table 3. Antibacterial activity of methanolic, diethyl ether and ethyl acetate extracts of
screened Aristida pungens Desf. Plant

Bacteria E. coli Salmonella Staphylococcus Proteus mirabilis
aureus
Extract
Methanol 06 - - -
Diethyl ether - - - -

Ethyl acetate - - - -

Table 4. Summarizes the microbial growth inhibition of Aristida pungens Desf. & standard antimicrobics

Bacteria E. coli Salmonella Staphylococcus aureus Proteus mirabilis

Extract and antimicrob

El & (CZ 30 mcg) 17 23 23 21
El & (CN 30 mcg) 08 - 20 08
El & (CN 10 mcg) 24 18 25 22
El & (CZ 30 mcg) 16 25 25 22
El & (VA 30 mcg) - - 21 -

El & (CN 10 mcg) 24 19 26 20
El & (CZ 30 mcg) 16 24 22 21
El & (VA30 mcg) - - 20 -

El & (CZ 10 mcg) 22 20 26 19

E1: Methanol extract, E2: Diethyl ether extract, E3: Ethyl acetate extract

Table 5. The effect of combination between Aristida pungens Desf. Extract & standard antimicrobics on E. coli.

Synergism effect Indifference effect Antagonism effect

E1 with CZ CN effect increase 0.52% E1 with CN CN effect still 0% E3 with CN CN effect reduce 1.44%
E1 with VA VA effect increase 1% E2 with CZ CZ effect still 0%

E2 with VA VA effect still 0%

E2 with CN CN effect still 0%

E3 with CZ CZ effect still 0%

E3 with VA VA effect still 0%

E1: Methanol extract, E2: Diethyl ether extract, E3: Ethyl acetate extract
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Fig.1. The bacterial area occupied (%) of Aristida pungens Desf extracts and tested antibiotics on Escherichia coli.
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Fig.2. The bacterial area occupied (%) of Aristida pungens Desf. extracts and tested antibiotics on Salmonella
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Fig.3. The bacterial area occupied (%) of Aristida pungens Desf. extracts and tested antibiotics on Staphylococcus aureus
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Fig.4. The bacterial area occupied (%) of Aristida pungens Desf. extracts and tested antibiotics on Proteus mirabilis
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Table 6. The effect of combination between Aristida pungens Desf. Extract & standard antimicrobics on Salmonella

Synergism effect Indifference effect

Antagonism effect

E1 with VA VA effect still 0%

E1 with CZ CZ effect reduce 2.29%

E2 with VA VA effect still 0%

E1 with CN CN effect reduce 3.94%

E2 with VA VA effect still 0%

E2 with CZ CZ effect reduce 0.79%

E2 with CN CN effect reduce 3.36%

E2 with CZ CZ effect reduce 1.56%

E3 with CN CN effect reduce 2.75%

E1: Methanol extract, E2: Diethyl ether extract, E3: Ethyl acetate extract

Table 7. The effect of combination between Aristida pungens Desf. Extract & standard antimicrobics on S. aureus

Synergism effect Indifference effect

Antagonism effect

E1 with CZ CZ effect reduce 2.29%

E1 with VA CN effect reduce 1.31%

E1 with CN CZ effect reduce 1.62%

E2 with CZ CZ effect reduce 0.79%

E2 with VA VA effect reduce 0.67%

E2 with CN CN effect reduce 0.83%

E3 with CZ CZ effect reduce 3%

E3 with VA VA effect reduce 1.31%

E3 with CN CN effect reduce 0.83%

E1: Methanol extract, E2: Diethyl ether extract, E3: Ethyl acetate extract

Table 8. The effect of combination between Aristida pungens Desf. Extract & standard antimicrobics on P. mirabilis

Synergism effect

Indifference effect

Antagonism effect

E1 with VA VA effect increase 1%

E2 with VA VA effect still 0%

E1 with CZ CZ effect reduce 2.88%

E3 with VA VA effect still 0%

E1 with CN CN effect reduce 0.71%

E2 with CZ CZ effect reduce 2.21%

E2 with CN CN effect reduce 2.02%

E3 with CZ CZ effect reduce 2.88%

E3 with CN CN effect reduce 2.63%

E1: Methanol extract, E2: Diethyl ether extract, E3: Ethyl acetate extract

The resulting residue of all extracts stored at 4°C were tested at
concentrations of 100 mg/ml were prepared in DMSO .As far
as the synergic effect is concerned the combination of methanol
extract with each of the standard antimicrobics, CZ, VA, and
CN were most active and showed high synergic effect. The
maximum antibacterial activity was recorded with E1 & CZ
against Escherichia coli, Salmonella, and Staphylococcus
aureus. Moreover, the maximum antibacterial activity was
recorded with E1 & CN against Proteus mirabilis, whereas El
& VA showed no synergic effect against Escherichia coli, and
Salmonella. The combinations of diethyl ether extract with each
of the standard antimicrobics, CZ, VA, and CN were also most
active and showed no synergic effect. The maximum
antibacterial activity was recorded with E2 & CZ against
Escherichia coli, Salmonella, and Staphylococcus aureus,
whereas E2 & VA showed no synergic effect Salmonella.
Similar results were recorded with E2 & CZ; E2 & VA. Table-4
Summarizes the microbial growth inhibition of Aristida &
standard antimicrobics. From the Table-4, and for figuring the
effect of combination between standard antimicrobics and
Aristida pungens Desf. extracts, we drew Fig.1, Fig. 2, Fig. 3,
and Fig. 4. The bacterial area occupied (%) of Aristida pungens
Desf. extracts and tested antibiotics on the bacterial species:
Escherichia coli, salmonella, Staphylococcus aureus and
Proteus mirabilis are summarized in Fig.1, Fig. 2, Fig. 3, and
Fig. 4. As far as the synergic effect is concerned the
combination of all extracts with each of the standard
antimicrobics, CZ, VA, and CN against Escherichia coli,
showed indifference effects except:

e the synergic effect of methanol extract with CZ which
decreased the area diffusion of bacteria from 96% to

o the synergic effect of methanol extract with VA which
decreased the area diffusion of bacteria from 100% to
99%, (increase VA effect to 1%) as shown in Fig.1.

The addition of all extracts with each of the standard
antimicrobics, CZ, VA, and CN on Salmonella gave either
indifference or antagonism effects as shown in Fig. 2. The
addition of all extracts with each of the standard antimicrobics,
CZ, VA, and CN on S. Aureus were most active and showed
either indifference or antagonism effects as shown in Fig. 3.
The addition of all extracts with each of the standard
antimicrobics, CZ, VA, and CN on Proteus mirabilis showed
either indifference or antagonism effects except the synergic
effect of methanol extract with VA which decreased the aria
diffusion of bacteria from 100 to 99% as shown in Fig. 4.
Generally, the three different extracts of this plant are
ineffective towards the tested bacteria and methanol/H,O
extracts are more potent compared to ethyl acetate and ether
extracts. This weak effect may be due to the extract effect on
the permeability of the cell membrane and the function of the
bacterial cell (Al-Abed, 2008).

Conclusion

This study underscored the antimicrobial activity of one
chenopodiaceae species namely: Aristida pungens Desf.
extracts using three different solvents: Diethyl ether, Ethyl
acetate, and Methanol with increasing polarity against four
bacteria strains. This medicinal plant averred to be ineffective
against three types of gram negative bacteria: Escherichia coli,
Salmonella, and Proteus mirabilis and one type of gram
positive Staphylococcus aureus. The addition of all extracts to
each of the standard antimicrobics, CZ, VA, and CN on the
bacteria tested (Escherichia coli, Salmonella, and

Staphylococcus aureus) showed either indifference or
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antagonism effects except the synergic effect of methanol
extract on Proteus mirabilis and Escherichia coli:

e The synergic effect of methanol extract with CZ on E.
Coli which decreased the area diffusion of bacteria from
96% to 95.48%, (increase CZ effect to 0.52%) as
shown in Fig. 1.

e The synergic effect of methanol extract with VA on E.
Coli which decreased the area diffusion of bacteria from
100% to 99%, (increase VA effect to 1%) as shown in
Fig. 1.

e The synergic effect of methanol extract with VA on P.
Mirabilis which decreased the area diffusion of bacteria
from 100% to 99%, (increase CZ effect to 1%) as
shown in Fig. 4.

The results partially do not justify the claimed uses of the
selected plant in the traditional system of medicine to treat
various infectious diseases caused by the microbes. Further
chemical and pharmacological investigations may be carried
out to isolate and identify the chemical constituents in order to
justify the claimed uses in the traditional system of medicine,
the treatment of anemia.
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