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1.	Introduction	

E.	coli	was	a	gram-negative,	gram-negative,	
voluntary	anaerobic	bacterium	that	belongs	to	
the	Enterobacteriaceae	family.	This	bacterium	
grows	 and	multiplies	mainly	 in	 the	 intestinal	
tract	 of	 humans,	 mammals	 and	 birds.	 E.	 coli	
strains	 are	 usually	 limited	 to	 the	 intestinal	
lumen.	 Still,	 due	 to	 a	 weak	 host	 immune	
system	or	a	defect	in	the	gastrointestinal	tract,	
this	 bacterium	 can	 cause	 infectious	
diseases[1,	 2].	 It	 also	 causes	 respiratory	

disease	 in	 birds	 with	 E.	 coli	 pathogenic	
strains[3].	 	

Pathogenic	strains	of	E.	coli	in	birds	lead	to	
various	diseases	mainly	outside	the	intestines	
and	 cause	 extensive	 damage	 in	 the	 poultry	
industry[4].	 It	 also	 includes	 inflammation	 of	
the	 ovarian	duct,	which	 leads	 to	 reduced	 egg	
production	 and	 low	 mortality	 in	 laying	 hens	
and	 mother	 flocks,	 and	 salpingitis	 with	
peritonitis.	 One	 of	 the	 most	 important	
therapeutic	 challenges	 is	 to	 deal	 with	 the	
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This	 study	 aimed	 to	 investigate	 the	 antimicrobial	 activity	 of	
watermelon	extracts	of	Teucrium	polium	 and	Citrullus	 colocynthis	 on	
Escherichia	coli	and	Candida	albicans	 isolated	from	women's	Urinary	
tract	 infections.	T.	polium	 and	C.	 colocynthis	were	collected	 from	the	
Sistan	 region	 of	 Iran.	 Extraction	 was	 performed	 with	 ethyl	 acetate,	
methanol,	 acetone,	and	ethanol	 solvents	using	a	 rotary	apparatus.	E.	
coli	 strains	 were	 isolated	 from	 urinary	 infections.	 The	 minimum	
inhibitory	concentration	and	the	Minimum	Bactericidal	Concentration	
were	prepared	by	dilution	method	in	the	well.	The	 lowest	 inhibitory	
concentration	of	C.	 colocynthis	 ethyl	acetate	extract	was	equal	 to	3.1	
ppm,	 in	 which	 2	 strains	 were	 inhibited.	 In	 comparison,	 the	 highest	
inhibitory	 concentration	 was	 100	 ppm,	 in	 which	 one	 strain	 was	
inhibited	in	this	concentration.	The	lowest	inhibitory	concentration	of	
T.	polium	 ethyl	 acetate	extract	of	E.	 coli	was	3.1	ppm,	with	2	 strains	
inhibited.	In	comparison,	the	highest	inhibitory	concentration	was	50	
ppm,	with	one	strain	at	this	concentration.	This	study	showed	that	the	
lower	 inhibitory	 concentration	of	C.	 colocynthis	 ethyl	 acetate	 extract	
against	C.	albicans	was	25	ppm.	The	 lowest	 inhibitory	concentration	
of	T.polium	methanol	extract	against	C.	albicans	was	12.5	ppm,	which	
was	 unilaterally	 inhibited	 in	 this	 concentration.	 According	 to	 the	
obtained	results	and	the	increasing	resistance	of	bacteria	to	chemical	
antibiotics,	 it	 is	suggested	that	with	further	studies	on	this	plant,	the	
antibacterial	compounds	of	this	plant	can	be	used	in	the	treatment	of	
bacteria.		
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causes	of	 infectious	and	 toxic	diseases	due	 to	
their	 high	 prevalence	 and	 spread.	 Improper	
use	 of	 antibiotics	 has	 increased	 drug	
resistance	 in	 most	 bacteria,	 so	 finding	 new	
antimicrobial	 compounds	 with	 minimal	 side	
effects	 seems	 necessary[5].	 Due	 to	 the	
diversity	of	climate	and	 large	area,	 Iran	has	a	
wide	 range	 of	medicinal	 plants	 that	 form	 the	
basis	of	traditional	medicine	[2,	6,	7].	

T.	 polium	 to	 the	 genus	 Mint,	 a	 perennial	
herbaceous	 plant	 with	 almost	 30	 cm	 tall	
shrubs	 and	 has	 a	 white	 and	 cotton	
appearance.	 The	 flowers	 in	 this	 plant	 are	
white,	 whitish-yellow	 or	 yellow.	 This	
variability	 can	be	 seen	not	only	 in	 the	 colour	
of	 the	 flower	 but	 also	 in	 the	 position	 of	 the	
plant	 stem,	 which	 becomes	 branched	 or	
dormant.	 This	 plant	 grows	 in	 barren,	 rocky	
and	 sandy	 areas	 of	 Europe,	 the	
Mediterranean,	 North	 Africa	 and	 southwest	
Asia,	including	Iran	[8].	

Traditional	 healers	 have	 widely	 used	 this	
plant	 to	 treat	 rheumatism,	 wound	 healing,	
inflammation	 treatment,	 and	 blood	 sugar	
control	[9].	

This	 plant	 contains	 tannins,	 terpenoids,	
saponins,	flavonoids,	glycosides-alpha,	sterols,	
leucoanthocyanins,	 beta-caryophyllene,	
hemolen,	 cariophylene	 oxide,	 diterpenoids,	
asparagine	and	ditrin[10].	C.	 colocynthis	 from	
the	 Cucurbitaceae	 family	 of	 the	 order	
Cucurbitales	 is	 one	 of	 the	 valuable	medicinal	
plants	 used	 in	 traditional	 medicine	 to	 treat	
many	diseases.	

It	has	been	used,	and	numerous	laboratory	
studies	 have	 proven	 its	 healing	
properties[11]. 

The	 fruit	 extract	 of	 this	 plant	 contains	
alkaloids,	 flavonoids,	 saponins,	 triterpenoids	
and	glycosides[12].	C.	colocynthis	fruit	as	anti-
glycemic,	anti-hypertensive,	anti-tumour,	anti-
fever,	 antimicrobial,	 and	 the	 treatment	 of	
diabetes,	 haemorrhoids,	 hyperlipidemia,	
gastric	 ulcer,	 and	 urinary	 diseases	
rheumatism,	 intestinal	 weakness,	 liver	
disease,	edema	and	also	as	a	laxative	Strongly	
used	[13].		

T.	 polium,	 something	 belonging	 to	 the	
genus	 Mint,	 is	 a	 perennial,	 herbaceous	 plant	

with	 almost	 woody	 shrubs	 up	 to	 30	 cm	 in	
height	and	has	a	white	and	cotton	appearance.	
The	flowers	in	this	plant	are	white,	yellowish-
white	 or	 yellow.	 This	 variable	 condition	 can	
be	 seen	 not	 only	 in	 the	 colour	 of	 the	 flower	
but	 also	 in	 the	 position	 of	 the	 plant	 stem,	
which	 becomes	 branched	 or	 dormant.	 This	
plant	 grows	 in	 barren	 and	 sandy	 areas	 and	
sandy	 soils	 of	 different	 Europe,	
Mediterranean,	 North	 Africa	 and	 southwest	
Asia,	 including	 Iran	 [8].	 Traditional	 healers	
have	 widely	 used	 this	 plant	 to	 treat	
rheumatism,	 wound	 healing,	 inflammation	
treatment,	and	blood	sugar	control[9].	

The	 aim	 of	 this	 article	 was	 Evaluation	 of	
antimicrobial	 activity	 of	 C.	 colocynthis	 and	 T.	
polium	 on	 Escherichia	 coli	 and	 C.	 albicans	
isolation	of	the	woman 

2.	Material	and	Methods	

2.1	Isolation	of	E.	coli		

Different	strains	of	E.	coli	used	in	this	study	
were	 isolated	 from	urinary	 infection	 in	 zabol	
and	cultured	on	a	Nutrient	agar	medium.	The	
purified	 strains	 were	 identified	 on	 artificial	
media	using	genes-specific	tests.	Samples	with	
Gram-negative	 results	 were	 inoculated	 on	
plates	 of	 nutrient	 agar,	 Clede	 agar,	
MacConkey's,	 and	 blood	 agar	 (Merck,	
Germany)	 and	 then	 incubated	 at	 37°C	 for	 24	
hours.	 The	 colony	 that	 showed	 fermenting	of	
lactose	 on	 MacConkey	 agar	 and	 Cled	 agar	
media	were	purified	and	 identified	 according	
to	 their	morphology	 as	 circular,	 rose-pink	 to	
red	colonies	on	MacConkey	agar	medium	and	
yellow	colonies	on	Cled	agar.	 In	 addition,	 the	
isolates	were	 identified	 by	 some	 biochemical	
reactions	 (e.g.	 catalase	 enzyme,	 potassium	
hydroxide	 test,	 Indole	 and	 methyl	 red	 test,	
Voges	 Proskaur	 reaction,	 urease	 and	 citrate,	
H2S	and	oxidase	test).		
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Fig.	1.	The	properties	of	C.	colocynthis	(A)	and	T.	polium	
(B)(Take	 in	 from:	 http://www.stridvall.se;	 Copyright	
under	 the	 terms	 and	 conditions	 of	 the	 Creative	
Commons	 Attribution	 (CC	 BY)	 license	
(http://creativecommons.org/licenses/by/4.0/)	
	

2.2	Isolates	of	C.	albicans	

After	sampling	the	vaginal	using	the	sterile	
swap	 and	 Falcon	 tube	 by	 the	 gynaecological	
specialists,	 four	 samples	 were	 isolated	 and	
transferred	 to	 the	 laboratory	 and	 cultivated	
on	 agar	 dextrose	 Saburo	 and	 broth	 dextrose	
Saburo	 according	 to	 the	 manufacturer's	
instructions.	After	the	growth	of	each	sample,	
lam	was	prepared,	and	the	candidate	samples	
were	 identified.	 Colonies	 of	 C.	 albicans	 were	
ready	in	the	media	of	agar	dextrose	Saburo	at	
37°C	 in	 homogenous	 suspension	 sterile	
physiology	 serum.	 The	 suspension's	 light	
passing	 rate	 was	 measured	 using	 the	
spectrophotometry	 device	 with	 530	 nm.	 The	
speed	of	the	passing	light	of	90%	is	necessary	
for	 preparing	 a	 suspension	 with	 nearly	
106fungi	 cells	 per	 mL.	 For	 determining	 the	
inhibitory	 concentration	 of	 the	 extracts,	
incubation	 in	 media	 was	 used	 (the	
concentration	 of	 25,	 50	 and	 100	 ppm	 were	
used).	 Finally,	 they	 were	 placed	 in	 the	
incubator,	 and	 the	 samples	 were	 analyzed	
after	24	-	48	hours.	

	
2.3	 Extract	 preparation	 and	 investigation	
of	 the	 antimicrobial	 effects	 of	 the	 plant	
extract	

The	 C.	 colocynthis,	 T.	 polium,	 used	 in	 this	
study	 was	 gathered	 from	 Sistan	 and	
Baluchistan	 (Southeastern	 Iran)	 provinces.	
They	 were	 detected	 to	 be	 C.	 colocynthis,	 T.	
polium,	by	a	researcher	from	the	University	of	
Zabol.	 	 Each	 of	 20	 g	 grinded	 powders	 was	
soaked	 in	 60	 mL	 of	 methanol,	 ethanol,	
acetone,	 ethyl	 acetate	 separately	 for	 one	 day	
(shaken	occasionally	with	a	shaker).	After	one	
day	 of	 the	 dissolving	 process,	 filtered	
materials	 (Whatman	no.	1	 filter	paper).	Then	
the	 filtrates	 were	 evaporated	 using	 a	 rotary	
evaporator.	 At	 last,	 0.97	 g	 of	 dried	 extracts	
were	 obtained	 and	 then	 stored	 at	 4°C	 in	 an	
airtight	screw-cap	tube.	

2.4	 MIC	 and	 Minimum	 Bactericidal	
Concentration	(MBC)	of	Plant	Extracts	
The	sensitivity	of	the	bacteria	samples	with	

multiple	 resistances	 to	 the	 C.	 colocynthis,	 T.	
polium,	 and	 extract	 against	 E.	 coli	 was	
analyzed	by	dilution	method	in	broths.		

All	tests	were	performed	in	Mueller	Hinton	
broth	(MHB)	supplemented	with	Tween	80	at	
a	 final	 concentration	 of	 0.5%	 (v/v).	 Briefly,	
serial	 doubling	 dilutions	 of	 the	 extract	 were	
prepared	in	a	96-well	microtiter	plate	ranging	
from	 0.3	 mg/mL	 to	 10.00	 mg/mL.	 To	 each	
well,	10	μL	of	indicator	solution	(prepared	by	
dissolving	a	10-mg	extract	 in	2	mL	of	DMSO)	
and	10	μL	of	Mueller	Hinton	Broth.	Finally,	10	
μL	of	bacterial	 suspension	(106	CFU/mL)	was	
added	 to	 each	well	 to	 achieve	a	104	CFU/mL	
concentration.	 The	 plates	 were	 wrapped	
loosely	 with	 cling	 film	 to	 ensure	 that	 the	
bacteria	 were	 not	 dehydrated.	 The	 leaves	
were	 prepared	 in	 triplicates,	 and	 then	 they	
were	 placed	 in	 an	 incubator	 at	 37°C	 for	 18	 -	
24	hours.	The	first	broth	inhibiting	the	growth	
of	 bacteria	 after	 being	 positioned	 in	 the	
incubator	was	considered	as	MIC.	Then,	10	ml	
of	 the	 light	 broths	 was	 transferred	 to	 the	
Moller	environment	 for	more	precision.	After	
24	 hours,	 the	 first	 concentration	 removing	
99.9%	of	the	bacteria	was	MBC.	

2.5	Isolation	of	Fungal	

	A	 cross-sectional	 study	 was	 performed.	
Fungal	 clinical	 were	 isolated	 from	 patients’	
vaginas	 that	 were	 referred	 to	 the	 medicinal	
centre	 using	 a	 sterile	 swab	 at	 the	 Amir	 Al	
Momenin	 hospital,	 Zabol,	 south-eastern	 Iran	
during	 the	 years	 2015	 -	 2016.	 They	 were	
examined	at	the	Medical	Science	University	by	
a	 gynaecologist	 and	 then	 quickly	 transferred	
to	 a	 sterile	 falcon	 tube	 comprising	 sterile	
water	 for	 further	 culture	 and	 including	 solid	
culture	 medium:	 Sabouraud	 Dextrose	 Agar	
(Merck,	Germany)	was	used	for	fungal	culture	
and	purification	

3.	Result	

The	 lowest	 inhibitory	 concentration	 of	
C.colocynthis	 ethyl	 acetate	 extract	 was	 equal	
to	3.1	ppm,	in	which	2	strains	were	inhibited.	
In	 comparison,	 the	 highest	 inhibitory	
concentration	 was	 100	 ppm,	 in	 which	 one	
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strain	 was	 inhibited	 in	 this	 concentration	
(Table	1,	Figure	2).	

The	 lowest	 inhibitory	 concentration	 of	 C.	
colocynthis	 methanolic	 extract	 was	 equal	 to	
12.5	ppm,	in	which	4	strains	were	inhibited.	In	
comparison,	 the	 highest	 inhibitory	
concentration	 was	 100	 ppm,	 in	 which	 one	
strain	was	inhibited	(Table	1,	Figure	2).	

The	 lowest	 inhibitory	 concentration	 of	
Estonian	extract	of	C.	colocynthis	was	equal	to	
3.1	 ppm,	 in	 which	 3	 strains	 were	 inhibited,	
and	 the	 highest	 inhibitory	 concentration	was	
25	ppm,	 of	which	2	 strains	were	 inhibited	 in	
this	concentration	(Table	1,	Figure	2).	

The	 lowest	 inhibitory	concentration	of	 the	
ethanolic	 extract	 was	 6.25	 ppm	 in	 which	 2	
strains	 were	 inhibited,	 while	 the	 highest	
inhibitory	concentration	was	50	ppm	in	which	
100	 strains	 were	 inhibited	 at	 this	
concentration	(Table1)	

Among	 the	 plant	 essential	 oils	 of	 thyme	
essential	 oil,	 the	 combination	 of	 thyme	
essential	 oil	 with	 fennel	 and	 the	 variety	 of	
thyme	essential	oil	with	marjoram	had	a	more	
significant	 growth	 inhibition	 diameter	 than	
other	essential	oils	(Table	1).	

The	 lowest	 inhibitory	 concentration	 of	 T.	
polium	 ethyl	acetate	extract	of	E.	 coli	was	3.1	
ppm,	 with	 2	 strains	 inhibited	 at	 this	
concentration.	 The	 highest	 inhibitory	
concentration	was	50	ppm,	with	one	strain	at	
this	 concentration.	 The	 lowest	 inhibitory	
concentration	 of	 T.	 polium	 metallic	 extract	
was	6.25	ppm,	one	strain	was	inhibited	at	this	
concentration,	 and	 the	 highest	 inhibitory	
concentration	 was	 100	 ppm,	 in	 which	 two	
strains	was	inhibited	(Table	2)	

The	 lowest	 inhibitory	 concentration	 of	 T.	
polium	 acetone	 extract	 was	 12.5	 ppm,	 in	
which	 3	 strains	 were	 inhibited,	 and	 the	
highest	 inhibitory	 concentration	 was	 100	
ppm,	 in	 which	 2	 strains	 were	 inhibited.	 The	
lowest	 inhibitory	 concentration	 of	 the	
ethanolic	 extract	 was	 12.5	 ppm,	 in	 which	 2	
strains	 were	 inhibited,	 and	 the	 highest	
inhibitory	 concentration	 was	 50	 ppm,	 in	
which	 4	 strains	 were	 inhibited	 in	 this	
concentration	(Table2). 

This	 study	 showed	 that	 the	 lowest	
inhibitory	 concentration	 of	 Teucrium	 extract	
was	 25	 ppm	 with	 3	 strains	 inhibited	 at	 this	
concentration	 and	 the	 highest	 inhibitory	
concentration	 was	 100	 ppm	 with	 3	 strains	
inhibited	at	this	concentration	(Table	2).	  

	This	 study	 showed	 that	 the	 lowest	
inhibitory	 concentration	 against	 C.	 albicans	
was	 related	 to	 ethyl	 acetate	 extract	 of	 C.	
colocynthis	 at	 a	 concentration	 of	 6.25	 ppm,	
which	inhibited	C.	albicans.	In	comparison,	the	
highest	 inhibitory	 concentration,	 the	
equivalent	 of	 200	 ppm,	 was	 related	 to	 the	
aqueous	extract	of	C.	colocynthis	(Table	3).	

	The	 results	 of	 this	 study	 showed	 that	 the	
lowest	 inhibitory	 concentration	 against	 C.	
albicans	 was	 related	 to	methanolic	 extract	 of	
Teucrium,	in	which	3	strains	were	inhibited	at	
a	concentration	of	12.5	ppm,	while	the	highest	
inhibitory	 concentration	 was	 related	 to	
aqueous	extract	of	Teucrium	(Table	4)	

	
	
	
	

	
Fig.	2.	The	effects	of	Ethanol(A),	Ethyl	acetate	(B),	

methanol(C),	Acetone(D),	and	water(E)	
C.colocynthis	extract	on	E.	coli	
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Table	1.	MIC	and	MBC	of	C.	colocynthis	extract	with	different	solvents	on	antibiotic-resistant	E.	coli	
Bacterial	code	 ethanol Acetone methanol water	 Ethyl	acetate 

1	 12.5-25	 6.25-12.5	 25-50	 100-200	 12.5-25	
2	 25-50	 25-50	 12.5-25	 50-100	 25-50	
3	 6.25-12.5	 6.25-12.5	 50-100	 25-50	 50-100	
4	 25-50	 25-50	 50-100	 100-200	 12.5-25	
5	 50-100	 6.25-12.5	 12.5-25	 50-100	 6.25-12.5	
6	 25-50	 3.1-6.25	 25-50	 100-200	 25-50	
7	 6.25-12.5	 6.25-12.5	 100-100	 50-100	 3.1-6.25	
8	 25-50	 3.1-6.25	 12.5-25	 50-100	 100-200	
9	 12.5-25	 12.5-25	 25-50	 25-100	 3.1-6.25	
10	 25-50	 3.1-6.25	 12.5-25	 50-100	 12.5-25	

	
Table	2.	MIC	and	MBC	of	Teucrium	extract	with	different	solvents	on	antibiotic-resistant	E.	coli	

Bacterial	code	 Ethanol Acetone Methanol Ethyl	acetate Water	
1	 50-100	 100-200	 6.25-12.5	 12.5-25	 50-100	
2	 25-50	 12.5-25	 50-100	 6.25-12.5	 100-100	
3	 50-100	 50-100	 100-100	 3.1-6.25	 25-50	
4	 12.5-25	 25-50	 50-100	 12.5-25	 50-100	
5	 50-100	 50-100	 6.25-12.5	 12.5-25	 50-100	
6	 25-50	 100-200	 50-100	 3.1-6.25	 100-200	
7	 100-200	 25-50	 100-200	 12.5-25	 100-200	
8	 50-100	 50-100	 12.5-25	 6.25-12.5	 50-100	
9	 12.5-25	 12.5-25	 12.5-25	 50-100	 25-50	
10	 50	 12.5-25	 50-100	 12.5-25	 25-50	

	
Table	3.	MIC	and	MFC	of	C.	colocynthis	extract	with	different	solvents	on	C.	albicans	

C.	albicans	 ethanol Acetone methanol water	 Ethyl	acetate 

1	 12.5-25	 12.5-25	 25-50	 200-200	 12.5-25	
2	 50-50	 50-100	 12.5-25	 50-100	 6.25-12.5	
3	 25-50	 12.5-25	 50-100	 50-50	 25-50	
4	 25-50	 25-50	 50-100	 100-200	 12.5-25	

	
Table	4.	MIC	and	MFC	of	Teucrium		extract	with	different	solvents	on	C.	albicans	

C.	albicans	 ethanol Acetone methanol water	 Ethyl	acetate 

1	 12.5-25	 12.5-25	 25-50	 200-200	 12.5-25	
2	 25-50	 50-100	 12.5-25	 50-100	 25-50	
3	 25-50	 12.5-25	 12.5-25	 100-50	 25-50	
4	 25-50	 25-50	 12.5-25	 100-200	 12.5-25	

	
5.	Discussion 

It	is	reported	that	the	use	of	tulip	extract	is	
helpful	 in	 infections	 of	 the	 gastrointestinal	
tract	 and	 urinary	 tract	 that	 are	 of	 infectious	
origin	 with	 gram-negative	
microorganisms[14].	 The	 study	 investigates	
the	effect	of	teat	mouthwash	on	Streptococcus	
mutans,	 the	main	microorganism	 that	 causes	
tooth	decay.	The	results	showed	that	 the	 two	
groups	 did	 not	 have	 a	 statistically	 significant	
difference	 in	 the	 number	 of	 Streptococcus	
mutans	colonies	before	mouthwash[15].		

In	a	study	conducted	in	Kerman,	the	effect	
of	 the	 methanolic	 extract	 on	 Bacillus	 cereus	
and	 Staphylococcus	 aureus	 was	 reported[16].	
In	 another	 report	 on	 several	 plants,	 the	
antibacterial	 effect	 of	 rasia	 extract	 was	
observed	not	only	on	Bacillus	cereus[17].	

It	 is	examined	the	antimicrobial	activity	of	
C.colocynthis;	 the	 results	 showed	 that	 the	
ethanolic	 extract	 of	 fruit,	 leaves,	 roots	 and	
stems	 was	 an	 inhibitor	 of	 Bacillus	 pumilus,	
Staphylococcus	aureus,	while	the	fruit	and	root	
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extract	 was	 a	 promising	 inhibitor	 of	 Bacillus	
subtilis[18].		

It	 is	 studied	 the	 antimicrobial	 activity	 of	
C.colocynthis;	 the	 results	 showed	 that	
C.colocynthis	 watermelon	 extract	 with	 a	
concentration	 of	 50	 mg/ml	 inhibitory	 auras	
was	8.5   ، 0.5,	 19.5	1	 1.5,	 5	 0.5	 /	 0.12,	 0.13	0	
0.1,	8.25	25	0.25,	17,	10.75	0	0.75	mm	against	
Proteus	 viola,	 E.	 coli,	 Bacillus	 cereus,	
Salmonella	 typhimurium,	 Klebsiella	
Pneumoniae,	 Pseudomonas	 aeruginosa,	
Staphylococcus	aureus	and	C.	albicans		[19]	are	
consistent	with	the	results	of	our	study.	

In	 another	 study,	 the	MIC	 against	Bacillus	
subtilis,	Bacillus	cereus,	Staphylococcus	aureus,	
Staphylococcus	 epidermidis,	 Enterococcus	
faecalis,	 Micrococcus	 luteus,	 and	 Listeria	
monocytogenes	was	0.312,	0.625,	0.625,	0.625,	
0.625	and	0.625	μg	/	ml,	respectively	[20,	21].	

Conclusion	

This	 study	 showed	 that	 the	 plant	 extract	
was	 an	 inhibitor	 of	 E.	 coli	 bacteria	 used	 to	
treat	the	infection.	
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