[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

ﬁ}h&émw‘@u}u»&u

Qlj_ﬂ .h,?u w‘.\.@ w.l.ﬁ &a:.u'l
YES G T0 Dok OYAS 5l oy o ok cpym 093

(53.?‘.%&’3)‘?4 U‘zﬁ,) “ La d}fﬁf* 3 &5&)‘; 9 Js ‘5\_@ f ‘US &an
> Real Time PCR 5 5 sl sl 25, 4 E.coli O157:H7

Olgiol O G adeas

Y M dezs S 5 DI LN 31 8 g O 651 uls SOk dmen (5 925 1o e s s (G s i las oy
amin@hlth.mui.ac.iv Cu. i o Slid=s S e Olgaol S ose Jls woa Ll DLl lghol 1 shems sy

AQ/ANY 2 dy AQ/+O/V4 sl s

e
LE.coli O157: H7slj (solay (5550 ol 5o g s i 5,15 5 JS (sl p palS Gl gy andllos ol s ikt 5 diosj
A3 e o] T il aiai slakls 5 oSOT 5 Real Time PCR 5 <Ko siasl o555 a5 55n (sla os)

ol s ST ol @i A s ST 50 S S 5 oyl s S s st sl o 251587 5 JS (sl o plS ol punis’ fls im0 S0
L& s E.coli O157: H7 s St 5 g2 5.3 )5 s 6 ey g 5 o 5 5 Ol il o 5 05 (il 4 ol dsdoal (6355
2,30 Real time PCR 5 5o ol gy 1 oslizl bl 2l e sKno (60t 5 G Gl ool ol 5 i i a6 5 oo S oin
S

E.colic S 5 5 0l L sls s o LReal time PCR s, 35 5 o0 geli olST 3 S b oK sta sy o 2o sl
i Olalily 3 4 E.cOli O157: H7 156 T (sl i gai 45 _Jlom 33 ey DAl a0 655 4 i &5 amds s o 4igai 3 O157: HT
VA A SNA O gnel S OV KON FF 2 35 O] DF/A K DI/ o 5 o ¢ i &6 s Lo s La g 75 0 5 r.ﬁ)/)f‘uﬁpw
il o Ao ) e 88 lsuS

ol 25 pde 3 ped S Olgdo] Tl pda e 2065 sl i o 3 Ly o AlS Sl (Sl s 395 anlllas ol 16 S e
s e Odey Sl 3 (68U el Sl 4 ol b adal (sladly o s pe sladi S S el O Sl (S a2 ol o s
AL o kS s 5 La il fie 4l adal

b Gy 5oles E.coli O157: H7. Real time PCR . &,/ pANS (S p RS 1 g S o830

Olghool Ol BB 5 T S8 b IS (85 9 sms Sm L3 ol )18 )

Olginol (S p ke ol8als (a3 Jamme Slidios S 50 cJasms oty g 585 Y

Olginol Slel CMSL 5 OF &S 5 (5505 1 0 g Oslee (Sl a8 -

Olgiol (Sig poke ol bpie sl (ol Sliiond 55 50 J yime AL LT p oo (sl 55 —F
Jless 0,5 d=ly oDl 15T o850 sl “,Lo 0 dSails Hlslind (658 sy Ko () iS5 -0

Ol Slisds p ke sy Dl 35T o805 s p sk 0aSils skl (63 5m 5 S0 g1 53 =7
Olerol S eske S ESls el oISy LiSls sl pske sl Sy


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

23 olo 3l s cib sl s ol O 1S s
o s cilig Sl ol SIS (Ws i e 0Ll
ol s « E.coli O157: H7 § s Sl s 4 VAV
PSS G e 5 S e Sl S = Jlenl S 05
Sl 4 pser Gla B e Slanu g Jb s ey
ol ol s E.coli O157: H7 21, 0neos, -
ST (So el U bl 5 S5 3 Gl
Sl ol e I8l pls ()l sl BV S g
Cilg S Colem sl o Ss L 055G 4 002
o2 3 4 el Db & 4 5 Sl (55502 0505
b as e 5 alis gladial 3 Sl (o (sla 4l das
Shls Sladie (5 el sladly 5 ol Ol iSOl g
oo sl enss sl olom la s Sn il (315 el
53 b sl sl b 53 Y e E.coli O157: H7
Shelal OF s Wl s 5 dils 3 Jaes sla O
Al Ol kS 31l i S Ol 4 Blas 1
Hda Ve 5l 508 0 oS el [l | Gl 5555
S1O0)s 45 i she 4 e Ll 5 e B-COLLO157: HT
5ol G e w45 E.cOli O15T: H7UJ~L“-‘ Sla e
53 IGl ot min ol (Sae Dls 5 el T sl
bl i e sme 4 (ETEC) Enterotoxigenic & sie
(EHEC) Enterohemorrhagic s s .S &5 5 5l 51 ol
3 Jeol S5l se s 5 Sl el slagl S she g pghe 4
S5 &, Eecoli O157: H7 4z E.coli O157: H7
(STEC)Shiga-like Toxigenic E.coli -puS 5 K 4l
Lo sl (SEXY 6SEXY)) s oS 5 ol 45 S s dJ 5
ol S5 503 S s 503 w5l 635, bl
Sla sk o 55 edias (65 s LS Lol 5 el
OAd =ld 4 oo Llgs 5 5am 53 05 sl ad sl 5 oS

()35 0
53l an i e s sl ST L s I s
25 ¢l s Real time PCR o) plo> sl -~

Yy$s

..... 55 5 JS W 0 ylS oLl

Andls

(S5 Sem o8N 5l Sl Ol e 4 51 SSlatal
s il Of 5315 (Solew s SLp s 2 355 pde (ool
md‘.guzg@u.wlq@;;dlaujm;;}wj
anils s g 5 O kS 5 (Solor el 33 (e sl il 1l 51 68
S (WHO) cslig Sl Obsle sla Jio18 b .ol
03 41 Guaalsl O 51 20 gla (las 5 L5 e o5
Sl i pie bl g 6 0 ke 1T 35 Il 8 8 o )
ol Osken ¥ 51 i a5 Wss oo oy Sl ea T T 1 ol
sl 6561447 Jle ;s Grabow.() ) d s S S sl
S Sealil DT kS e ls Ol w5 Gy
B RE Ny CCIN PP P PN L I B P
(HPC) Heterotrophic Plate Count 45 asl o5 55 2a
(CFU) Colony Forming Unitd++ 5V ++ 3 uawelal ol 5
sEeolias pla a5 L .05 o cpns 1) Lo 5o
Il LB 0356 5 polde @354 b 5035 015l 3 ol
4.3U&UMK)\Q\)&@QTJ\LUCM_JQT&JEJ\
5355 o oslanal QLS ads Slls 3 g2 5 sy Ol | shate
S5 B adeas ims OLES 358 5L OF 3 4z Olx
OV o s 31 e
Sda S Ol e a ol sl bt ehal (5l w035 4!
52l i ooy Cllae s Slas 28 55k sy S
e O 31D BB sl (ol g ) (5 Sty
STl 51 3l sla (olow 5l S35l 53 303 o0
Sl S EcoliOISTHT amy O o poe slod o
055G Jole 0p 5 ege BOl O157: H7 (9) el o
838 Jla Yo 53 s o 53 ol sl e 5 O sla (6 lew
53 IS e AN e IS 550 03 Dliie 5 il ed
53 .OAs—3 o S e B.coli O157: H7 s bues Lo
5 Escherichia .coli O157: H7 sLa & sie § e 1
ool S VAL 3 1S el sdze VLI s Sdalal O 5 b

9 l\fjﬁﬂy
1PAS Sy / oo o o / pgan 0393

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

Ol ) Ko gyl (S0 oS0

—=
%

é,lgﬂaﬁéup}‘awnyiauwgucy:\Js.:

Raw) &l adai 35,5 —Y o(Intake) K0 -\ raadllas cplys

Y &b -0(Clarifier) st « -¥ «(Ozonation) g3 o3 -¥ «(Water

w9~ —N (Filter-4) ¥ s -v (Filter-3) ¥ 2s —# (Filter-2)
(Treated Water) &l aioas

S5P a9 5 oo

S S isled 5 35158 (S oS sla 4 gad LT
Sl sl sla i, oS bl Gy e
s 53 (Dl 4 S el NS ol sls bl
Lactose Juls sslitul 3,90 C2S (sla ame (654 505 S
Szl 10 55 JS 0 208 (1 Brilliant green 5 Broth
sl R Agar 5 5,08 o AJS sl Ec Broth (.t 5
CiS o e adS ol G5 55 2 sla (6 S ke
25 S 3 eslial 3540 5 0k ang OLJT S e oS 5
CeiS b3l sl (HPC) Gy, 5 28 slos (6 5L
ol has a3 0,28 5 Sl 3T Ol (555 S
b o8 e sla i OF b S 5y e )8
ool 3l YU 4 O 51 S 3laws 5555 o Soled
(MPN) Most w0155 5 JS glapids .ol
wbgwesle L3 b e 5ol S Probable Number
ST 7 s 3 el e (MPN) 515 5 s
jsﬁwjﬁpwlggﬁjcﬁﬁﬁjlw\ﬁs
SIS RIS AN WALE

il S

SU e i aalles ool Slaal 5l SO

9 yﬁy
VPAQ jasly / ogas Lo / ogas 6393

YYv

i bl el a3 15 (gl Sls sl S
s slacs SU s La 05 S 31 35 0l I PCR
()L g plalid e

s iy sl 0L (gl el 508 (6,8 6l
Lol e a3 Sy 0 S e ol aia
S 355 Jools Oliedsl WL 3y e eslinul g3l Slo
43 (Nephelometric Turbidity Unit) NTU ) 31 &, 508
Sy s S5 alisy e Wil 3174 Blos

Stela T O 31kl Ol ol a3 dases Lai ol
Ao A b (e i) (318 5 IS sla o S sl
()l 03,5 s NTU N 1, &S —sSlas
(TOC)Total Organic Carbon Ji -, S IS Jltis (5 S o3l
3l bl Gl OF s Gl s LS s o
S e 5L e g dke Blpe il e b5 JTslpe 3 s
Silen okl e 5o 5 AS aal B s (6 SL AL, 6l s
L s (Sdam adome by @ O 2o sl
stans DL O o 308 JTolpe 35 nlaly 255 0
5 oS dbeds 2 OF TOC e .ol OF gy oS
Ooast Y mg/L

JS Sl p oS Gl Wiy oot anlllae ol plnil ) i
S S oo Gy Soled y L2)1S
oslazul L E.coli O157: H7 (sl s b 5L olalid 5
5 1 53 Real Time PCR 5 S5 4 gasl csla o, )
A3l e Olgionl Of 6l iy Cilises glau

b S, s lse
oo & Doke a5 033 lbod s 5 4 3l G (]
Sy S Camer b Olgiol O €l aias 5 K0 s
F\Y/GJ;L«QTM&J@};LO}—:L?‘Y’JJ—’
A A 53 (513 4 pm (8l Jome A planil a5l Ly aSs
o jaseia) S 5wl adal St £ b 6ss

]


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

5leslaol L, Real time PCR <5 E.coli O157: H7
5O157 gla 05 ol oS S gla 05 olazs] gla el
5,55 Tagman sl Cs . (VJ i) s S ¢l HT (eae)
6}%6@&&&@}#}}@‘&)}@\)302%‘
(quencher) u;yu;;u;;&}a;; iy 3l 03l
OA) L ¥ slesl s

DNA Cljir:wJ
df@\ﬂb&b@)ﬂf:b@%)‘j&jj&“" “
4{‘553‘}5 uhﬂ\/\' SDS}K)L_A.::SJJ; r._i}:T gDNA
M.ueb‘b‘)‘}&)b?' 6‘)&&)2&;.01._.«4* Sde
J_u@juc\ﬁ_wszjjks_tpw}))\uw_wlb
1S e

SLoI Ol a p 35 IS 1l Seo V00 5 Jd 2l S VO -
)}Jl{jﬂfll_w(}o&l{}céé.b}lﬁmfa_&\{jasé
Sl 3B s> 0 Y b 34 3350 ol arpm \Ye e
3B s el (’f;)}ls)l-é il £33 e 55 55
r.?e;-./.\/' Q\}:AA{}@JJS\&‘)DNA(S}LJ&)JJU—
e 2l YOl as LN e Il nsnl 2 56 ls
AV Do d 955 e wslsl ) e J}U\&}))'Lé@u
o (295 3B g 5 03503 Sss S VTe v e TpmL 05 |
el

Jol e S Bos S Ll Ve J501 ol gy 40—
gy)jobﬁjﬂﬂb@baobq\V"'rpm))b
DNA G osls 51 3 laes Loyl )5 34833 Yr el ool
sy g 3Ll 0T e O 2y a0 lulg 5358 i

..... 55 9 JS W 0 ylS oLl

—Cla blE o dleals e ol 3.0l »E.coliO157:H7
a3l w3 gla o) 35 5 wilsy, ol ol 5l sl
Sl o S (558 5 o Sl ool 5 i 6 le
Qbébﬁ@ﬂ)&l}%bﬁéﬂbﬂdﬂﬁuw
e 3 g 28 D13 Ul )50 50 s el 3 e
Las 3 e 5 U 00 5l ) dir o L U 4JS
= 3 (EMB)Eosin Methylene Blue . S5 Lo i8S
sdalie IS Ui 5odd eals oS ST S8 o d g g
55 Bl gl s s al Sy 5T asis gl p s
5 <l s (TSI Triple sugar iron agar & iS b ¥
LA fl’”'.’\ (SIM)Sulfide-indole-motility
E.coli s ,—=sL 48 Lads 3| G E.coli O157: H7
Sla e 55 503, e SV A S C
bl o plas LB s s Ecoli 3 5,y g5l
sl iy SldaBcoli sl ds A ssu= G
s (Gl AS el e |y Jst s s—w B0l 0157
CiS s 55y S sSCie sla oIS Ecoli O157: H7
B A Se Y0 °C slss 5 ,8T S8 s Jstoy 5
b ol 53 E.coli O157: H7 i esls cuis el VY
LS S o Oy e (o B35 (SO 2 sle IS
LE.coli O157: H7 jl caslllae pl 55 sl J sty s
O 4 e J, 28 € gel Ol e a s NCTC-1 YA oy le
Sla S (5 8L ol p e 5T sle oS Sl el L,
A3 S o O gl ST sl i 51 il i, 5

Real time PCR 3,

&L@J%UW(J_&J)HOMMJ:&‘SLALHSJ‘

udUa.« w‘): ealziwl )40 ‘503}“.5‘)3‘ :\d‘g.&?

sz Oligomer Primer sequence 5-3
EO157 eacA F CAATTTTTCAGGGAATAACATTGC
EO157 eacA R AAAGTTCAGATCTTGATGACATTG
Probe FAM-TCAAGAGTTGCCCATCCTGCAGCAA-BHQI

YYA

9 yﬂy
1PAS Sy / oo o o / pgan 0393

Ulpl bazo Cublsgy ole ozl Gludg fu ole solibad


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

Ol ) Ko gyl (S0 oS0

L asl
S5P5m95 F9o

S el Cs 4y la 4Bl (Guisw Oldal 4 a5 L
5 (TC: Total Coliforms) Js sl S gl
Ver ,3sMPNC..>~ , (FC: Feacal Coliforms) | S
A 03 CFU vy HPC) W 555 28 5 02 o
wlyl (F=Y) sla IS 55 ol (gls 5 450l Kin LIS 5
RGP W
3 0lgtol OF Wbt s Calises sLadly LS Ly
»TOC 5 508 HPC 5 5,08 (s o ASS Bl
sl 0l 03551 (Y) Jgud=
5 TOC 5 w50 s s Lg)y 4 b o sla asily
Oz 0 S 53 Ol Ol 6l adess Cilises lad

RGO IS AP Y

Vover o nTC
= BTN
S
= Ae o -
Q
U Verr
=
= Svan
=
<
- Qeeve
£
S feer o
=
Z
A Teer
=
U Yeer d
€5
Q Your o
H

PCR p3¥ 515 s s 55l 4y PCR 1l 3 ool 6l
w3 ANTPS (s ¢ ol ol MgCL el
Lo 5l s 5 4s S aslsl L s Tagpolymerase
L esls 5l 3Real-time PCR ol&ius 53 s s ol yoms
4> ¥ e a3 40 gl JSow b PCR ol o
\NGIEVTPESES QT E VAT RGNV TIFESTR S VR R
Real time PCR o&aws 3l axllas -pl 53 .0 e3ls )l 3 aids
A3 S eslinal (P8« Jus Corbett Research)

TOC 3 &,y908

TOC 5 w508 L 3l eas o ils 5 gla dsad Cug 7 s
Gl padlas ol 3ol an S 515 ilesl s, s e 5 S
HACH-Jb s 5508 AW IR PR S IR
e TOC o&cs 3l JI o S IS o gl 5 VN
A3 S esleeal (015 SHIMADZU TOC- VCSH Ju

mHPC

Intake Raw Wat.  Clarifire  Ozonation  Filter-2 Filter-3 Filter-4 Treated

Wat.

Sampling points

AV Olsy Jodys Olghool T G5 inal il gladly 53 (HPC) s n 5(FC) (5,08 5 (TO)JS sla p s o jled oY JS5

9 yﬂy
VPAQ jasly / ogas Lo / ogas 8393


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

----- 55 9 U sl 0l o lwlind

Orr - BTC FC ®mHPC

-

E

S v
=

O

U“ YOrr o
-9

=

'2 Yorr
]

E

S VO d
=)

=

Z

a Yore
=

d oo
o)

[

Intake Raw Wat.  Clarifire  Ozonation  Filter-2 Filter-3 Filter-4 Treated
Wat.

Sampling points
M Sl Joad 53 Olhol OF B ahas il sladsly s (HPC) b gy 5 (FO) 3,18 5 (TO) JS sla padS ojles o s

Ve o BTC ®FC HPC

qurs
Aver
Veeo 4
Fovn
Orver
foor o
Your
Yoo
" L1

Intake Raw Wat. Clarifire Ozonation Filter-2 Filter-3 Filter-4 Treated
Wat.

TC, FC, MPN/100mL and HPC, CFU/mL

Sampling points
M Dol Jad 3 Olgas! ui G aiar Cilsn gsbasly 3(HPC) Lo 5y o(FC) d..‘&)l‘,f 9 (TO) s sla fja.:ls sl ¥ S

9 yﬂy
1PAQ Sy / g o o / pgan 0393

Y. Ol Bumo il gy ode ozl g fu ale ooliliad


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

Ol ) Ko gyl (S0 oS0

(HPC) b Gy 55 o 5 FC) )l 5 (TO)JS pjids Sl s 51 Olgis! Ol S aduas s gty o) Jbs s Y s
I 33 Jg(TOC) u.ﬂ «J‘Js JS J(Turbidity) IPYRLY

Tur TOC HPC FC TC )
AVAEXVAY V0% /Y OF/A+YAQ Ya£YY/# 0a/0£YY s 45
Y/ /0 VAr ¥ OVEYS/0 FO/A£YV SEEYY /¥ 3 00
Wi EXVid AEXVAY VYA/A£\A AN\ /Y AN/AEN/Y O gl 23
JEE /O Ax Y AN EY VY Yoo 98+ /8 SRR
A - 7
——-TOC =B Turbidity
Y0 o L 0
A - ¥
=
= s
& &
g V0O 4 Y 5
) g
2 =
= c
' L ¥
/0 4 L )

Intake = Raw Wat. Clarifire Ozonation Filter-2 Filter-3 Filter-4 Treated

Wat.

Sampling Points

Olgieol O &l adas Cilises ladly 53 TOC 5 oy 508 S i Jbs 0SS

MJL;OQL\ZJCT MQL}Q—«N‘ oﬁwom Cbt_w
é&@y}lauésdu&?dqbﬁf&ud}gé
ools e Olpr ¥ IS 5 Ol Sl wda 6

NG

S Ao g Con
JS sl pads Gl s Olghol OF Wbt ahas LS

5 ks Ll d wano e Gy 5 s i sy 5015

9 yﬂy
VPAQ jasly / g Lo / ogas 8393

AR

S5 gl B

S ol e gad 5 e J 2S5 ke S PSS s
255 o odallae o]

Real time PCR 4,

el od ol )l Real time PCR I fol> 15 503V Ko 53
«(CT) Comparative Threshold «_ |, L |S_& -l 53
s e O | e 5 oo sla & g0l n gl

Sy 5§30 508 H3men 53 5 s S lind B  gos 5o


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

rSile o Ble (655 0 gl B s olsy s e (55
o1 2 e 2 3 CFU Y 6 Sl e gbia sl p,alS
Ol axils e

dls o (V) s o edi wlyl gl anl oLl
Bl gz (sl ad 5 slinl gty old) s is &
¥ 00 pl s s wHPC 5 21,8 (IS e o ,alS
b il a5 Shas (55158 53 Al o o5 OY/A
33l s S o Sle Bl il gla, 28 5
Ao s VE LYY 5 la 658U 6l o s AV BYY (g5l ansd
Okl copl ple (V) sd o gy o ba s s Sl 0
;wl&u)@txa»t)bjsHPC,urﬁ?lsqb
b olgi s adome 5o adlllas ol 5o (3w asd
Ay oy il 50 S e )8 S e siS
52 O3l 5l asls adal S 5B o eSS a5 L
N P PN RN L RPN PN P DY PR
Cand 43 .3 505 odaline HPC;H,U?;JS&LAWJLAS
b S (ol dises Al andal 5B g 5l aS O gl LS
H,lﬁjyéurjaaisq.x}ouxbs.m@ol_m
(=¥ e e )y o Aoy Ver Boad s O s
ol (s Dby aslpy Gb Voo pled 2ld (65l Sl pe
A ol S s s S (S 8Vl s
(F Sl s

Sgn e 5 e B ol o3litul glen 3 315 55
linl gladsls s Shas Ll 5 o ol = ax 3 5 ol Lo
Gl Lo)s o YL LSl S s i W 5 g5l ad
03 5 3k axsd 5 slinsl Al b alews 40 55 TOC 5 o508
(Y dsa) el

)5S oS slowsl 3l ge 5l s 3lge 5 68U wy SLE
IS Sl Jsmann sb 4 3lindl o 5 il o O s
ol 48 5,8 ool Besli il sy ge b gl Of o j5uS
Ju'l}sdaou)'r.aj:;Jdaj:)buubso.l;-@v\;ﬂl)

ARA

----- NS 5 5 5o S bl

H7 antigen
+

0157 antigen
+

Control Latex

s & b g 2 & ged O gl P e 3T P IS
Olgiol O S g

Coglize Y-F gl IS gls 4l wlul p canions la Al 5
Ol Jead s by o F IS 53 S 68 Olen .ol g
staltin ¢ rs 2 Ol kS (sl b 5 Ol
Ol s g s 5l oz, O s HPC e 5,55 e
o3 il e e s ST W s bt ada 5l o &
o 2l sl b o g Ol e 4 Oy b 3
0331 5 e Ol ol sy o @ G wiial
U G 4 e (9355 ST 53 Ol 53 s By 5
SRS A Jb w el ST JSH JE S5 s Y pis S
Ol Jad 3 ailsng, 08 (o0 Wl il 535,56 S
s o S 35 5 ) sl B8 sles s s oy s

Al e
0358y aial >l he taees (¢l Siebel Yoo A Jlw s
Ak 2 5315 D5 e gl (5 SL S5 e e g
YUY 5 eod e s AS Yo LYo w5l an
ool S 15 e It gla, 586 glyls 1 T 5l aws s
S o~ oo Lechevallier Yoo ¥ Jlo 55 (V) ol o5 S
L ol Gl bl Kl sdowe VLI s O 6l agias
Sl oS 4 5 003 gad (G a5 bt akal (g Ll s
s s o i8S i s SIS G IS e LB
Gets G a3 Nola Yoo Y Jlw 5o . (Vo)a—al o STy

9 :w_%ﬁgﬁ%
1A s / gas 0l / pgan 0593

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

Ol ) Ko gyl (S0 oS0

v /A
s
Y
X
K}
3] v
i
f
v/Y / \ d
Threshold i__/__,...a‘*"fﬁ_’
v/l =
1 ] 1 1 1 1 ] 1 1
5 . 10 Yo Yo v Yo ¥ Yo

JSow sl

Comparative) 4y b b sl awlie Sbal s -1 2 Jols Olghol OF €15 adeas Cilises slad>1y 3 Real time PCR 31 oual s 4 gV K3

-0 95 osled i 4 o oo Gt Wi - S ojled pdi 4 o g o e wiged Y PCR e J mST (slayls gei —Y (Threshold

(i & 5 Bl () JK2) (551 4 s 4Kz BB KT G el Slsy, pls O Jolo a0 3l ok aib £ e 5la 4 g0
Sl 13348 51 ool o 5 b thd g sSas 558 5 S 51 Jool Sly

(#) =i ;5 a5 &8 Olen a3l .« E.coli O157: H7
CoiS laee S5 e d g g gl S 05l e edalin
Gla €500 3l &S dier K o LB8T S8 S gt e
i 5 (Gla s > ) (Gla @ el 53 Ll ol e3ls S
ST L0 sanlis 8T 3 LSS a0l Gy o sla IS
b o 4 by e &5l 55 Eucoli O157: H7 ¢ zsU £
ol 53 Jyddeds poiS 8 Gla s 3 0l abs
53 Yoy Jle ps Muller ais sdus O genlis ST La & g0
Sl a5 Yo¥ Eocoli ks 5l s gl 3l qdu gy
Oy g 53 1 S Sk gla IS 535 2alesT 1) Joee 10
rl e ST L slasl s 5l sl oz 8T S8 s

018 il 5L

Real time PCR 4,
RS Sl e s S DNA gls s
8 den Slbl Lo 5 O 55 ol sla eSS
s kS g dwsa s 5 Real time PCR 25 s

9 yﬂy
VPAQ jasly / g Lo / ogas 8393

Yy

bt asal Cilie gladly 3 TOC 5 o0 s ol o
3 skoms T op S Olime il 0l o3ls O Olgisl
ey 03 08 ke VOl S S A ps e S e T
Gl i 5l s 2 Ol gl ollas TOC Slads .ol
ol O 5aS i wa (DAl o 1) 3 0 8 e Y
ol aial O 3 aS Cl 05 ONTU 51 iy 63555
3550 03 5 (Csllasl Lyl L2 )) YNTU Sl 5 oSy s &
4.0 J8) coloda ) V NTU 550> 40 ¥ ojlei s
ol sl lae slse 5 I3 O genl 1l Al 45 S b
jauq&m&)lﬂ‘;;wjlaur_@@)b;f
..L_.UL;‘:NTUJ}U\J’lj;rs«{,b-\jd_i\);g;)j,\_s
Ao,340 53 M NTU 5l 508 ol s Ol ooy 508
Ll s Al ol G sk 5o an S el gla (68 65100
sl 5 i) NTU 31 8 »

5Pl S,

SASL paseis asllas ol 55 hai s e Gl 3l SO


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

Sl w252y aslllae ) la 4l
s &5 gla A o> ) 5 |, Ecoli O157: H7
Rl 3 pde 3 ped DL Dlghol OT sl i
S ol O 5l Sl bt adal 2 Ol sy
B b adar Cil gladly 5o o5 pe ladsl
Jle Oy 51 3 15 olan 6 8L ol Gl 4
ECA PP FS R S P P PN Ve O LV FIPUF S RO
3 ged b ) (Sl ol sy 50 S5 el 2
Sl 335 e HPC 5 5,18 5 IS slos o ,adS sluss
ol (gu_miﬁ dw) Gl gy sl ol el s |
WS ol anils Jup s, Al adal s S edd adea
SoalS 3wl wdar il gladsly oIS eas oL
el 6351 53555 SN U3 s se s S Uk

Sl a3l asiie gladsly Ol Okl ol Jle
b s p s Gl s b il 5l 5 5 s & A wile
s & ladsl b Cealnl s Shae O alse 4 Oy o
52l Bl 0l o e Sla 0553 3 (F 53 O el A 5
ols o il gy ST kS 5 s

Sy waué\agvfc_{u 3y e g iy
ﬁfj A 53, 34 l_@j 43 E.coli O157: H7
10 3L s Sleg 5 plwlid sy el Aoy,
sy (6, Olghool Of Wl adea 15 (Solew 55L

‘é‘} )..\é'jjg..ﬁ
Juiﬁsﬁgw‘@‘;)lbbw_w\bd_ﬁ;dﬁ‘
MR ol i = b 4 sl b Olgiosl 5L
@ﬁ&@‘aﬁr@‘dﬁw‘@@}déb}dmw
S 5 e Olgiol O el aiay Olwlii S 5
(S35 s Sen i) S8 0 655 o ol&be3T Ol IS

335 e Slays y Sis

YYY

..... 55 9 JS W 0 plS bl

Y0 bl s il LS, Ly 5 STl
PCR J games ats 5y J 28 Ol 5 L33 0 (s 108 cdle
58T I3 53 555855530 sl ass 5o LT sslulir 05
(F)das oo sl o ST L J5 L

Real time al—w s 4 sl plnil SLiylol 3o ol 3
38 40615 0ol ST 555 53 005 e 45505 1 PCR
535 o edss Real time PCR 3l ol a5V (IS5 s
5358 ooy IS 550l e e gls KOs L e 4 g
el pasis BB sy ol KL le e 5l laS e
5 Cae Sbs 50l sl CT ol Lot IS 0l s
535 b S sl Bl gmes 53 s e OLES |y ki
.wlemu@uemdauwﬂbdaw)w
whby,eglaaigiasans L OLLCT 4l b i
Of Gl ddesd i & Gls g Sl ol s sla o
oals e Ol ¥o IS 3 (V ISKE 53 F 5 Y (ols Lax)
gﬂyww}@ﬂuij)k{\‘nadl_wpﬁn.c,_wl
o33 L 25 1, E.col (s U s wl,T5 Koo 5l esli il
S5 58 3 S ot sloa s b 5 03l s (Ve
5l a5 ¥O 43 Eocoli O157: H7 15 solaw sLa 05
.(9>¢Mna;,lg&\_¢u>mPCRu;jchu
Lot 5oLl slaas eS8 LY v A Jw > Hammes
Glaasls ol gl €5 ol g sbchle d S ol
(O)3,5] s @ Sl aias

S e CaaS i3 slus o Real time PCR
Oljee b lite S ol oS ol i 5 S 55158
s eSSl e el il o SR PCR U pas
S e 55 DNA sl ol 5s 4 o .ol S il
a:‘)&M;JJJPCR&S‘j)JcJ_J:C@JW
bl CT a0 o ol 5 o CT 250l 5 553 s
Slaslows 3 2500 opl 5 s (Rl e 0 YL L Y

.(\c)éj‘.: Lf‘” e)_gj'.é‘

9 l\fjﬁﬂy
1PAQ Sy / g o o / pgan 0393

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

Ol ) Ko gyl (S0 oS0

L

1. Allen JM, Edberg CS, Reasoner DJ. Heterotrophic
plate bacteria-What is their significance in drinking
water?. Journal Food Microbiology. 2004;(92):265-
74.

2. APHA, WEF, AWWA. Standard Methods for the
Examination of Water and Wastewater. 21st ed.
Washington DC: APHA; 2005.

3. Bartram J, Cotruvo J, Exner M, Fricker C, Glasmacher
A. Heterotrophic plate count in drinking water
safety management. Journal Food Microbiology.
2004;92:241-47.

4. Dorak MT. Real-time PCR. Oxford: Taylor &
Francis; 2006. [cited 2010 Feb 16]. Available from:
http://www.dorak.info/genetics/realtime.html.

5. Hammes F, Berney M, Wang Y, Vital M, Koster O,
Egli T. Flow-cytometric total bacterial cell counts
as a descriptive microbiological parameter for
drinking water treatment processes. Water Research.
2008;42:269-77.

6. Jakee EL J, Moussa EI, Mohamed F, Mohamed G.
Using molecular techniques for characterization of
Escherichia coli isolated from water sources in Egypt.
Journal Global Veterinaria. 2009;3:354-62.

7. Jin H, Tao K, Qin LiS. Microarray analysis of
Escherichia coli OI157:H7. World Journal of
Gastroenterology. 2005;37:5811-15.

8. Kamma S, Tang L, Leung K, Ashton E. A rapid two
dot filter the detection of E.coli O157 in water samples.
Journal Immunological Method. 2008;332:159-65.

9. Kawamura S. Integrated Design of Water Treatment
Facilities. 2nd ed. New York: John Wiley & Sons;
2000.

10. Lechevallier MW, Au KK. Water Treatment and
Pathogen Control: Process Efficiency in Achieving
Safe Drinking Water. London: IWA Publishing;
2004.

11. Lee DY, Shannon K, Beaudette LA. Detection of
bacterial pathogens in municipal wastewater using an
oligonucleotide microarray and real-time quantitative

9 yﬁy
VPAQ jasly / g Lo / ogas 8393

PCR. Journal Microbiological methods. 2006;65:453-
67.

12. Muller EE, Ehlers MM, Grabow KO. The occurrence
of E. Coli O157:H7 in South African water sources
intended for direct and indirect human consumption.
Water Research. 2001;35:3085-88.

13. Nola M, Njine T, Djuikom E, Foko Sikati V.
Faecal coliforms and fecal streptococci community
in the underground water in an equatorial area in
Cameroon. (Central Africa): the importance of some
environmental chemical factora. Water Research.
2002;36:3289-97.

14. Pavlov D, Wet de CME., Grabow WOK, Ehlers
MM. Potentially pathogenic features of heterotrophic
plate count bacteria isolated from treated and
untreated drinking water. Journal Food Microbiology.
2004;92:275-87.

15. Rompre A, Servais P, Baudart J, De-roubin M,
Laurent P. Detection and enumeration of coliforms
in drinking water: current methods and emerging
approaches. Journal Microbiological Methods.
2002;49:31-54.

16. Siebel E, Wang Y, Egli T, and Hammes F. Correlations
between total cell concentration, total adenosine
tri-phosphate concentration and heterotrophic plate
counts during microbial monitoring of drinking water.
Journal Drinking Water Engineering and Science.
2008;1:1-6.

17. Stevens M, Ashbolt N, Cunliffe D. Recommendations
to Change the Use of Coliform as Microbial Indicators
of Drinking Water Quality. Canberra: Biotext Pty Ltd;
2003.

18. Wua VCH, Chenb SH, Lin CS. Real-time
detection of Escherichia coli O157:H7 sequences
using a circulating-flow system of quartz crystal
microbalance. Journal Biosensors and Bioelectronics.
2007;22:2967-75.


https://journals.tums.ac.ir/ijhe/article-1-115-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-09-20 ]

Iran. J. Health & Environ., 2010, Vol. 3, NO. 3

Identification of Total and Fecal Coliforms and Heterotrophic to
Microbiological Method and E.coli O157:H7 to Immunological, and
Real Time PCR Methods in Isfahan Water Treatment Plant

Atabakhsh P.!, *Amin M.M.%, Mortazavi H.!, Yaran M.}, Akhavan Sepahi A.*, Nouhi A.*, Jalali M.5
'Tsfahan Water and Sewage Compony, Isfahan, Tran
“Environment Research Center, Isfahan University of Medical Sciences, Isfahan, Iran
3Infectiou Diseases Research Center, Isfahan University of Medical Sciences, Isfahan, Iran
“Department of Basic Sciences, Science and Research Branch, Islamic Azad University of Tehran, Tehran, Iran
SDepartment of Nutrition School of Health, Isfahan University of Medical Sciences, Isfahan, Iran

Received; 10 August 2010 Accepted; 3 November 2010

ABSTRACT

Backgrounds and Objectives: Total and Fecal coliforms (TC and FC), heterotrophic plate count
(HPC), were counted by microbiological method and E.coli O157:H7 were detected through
immunological and Real time PCR methods in water intake and all of units of Isfahan water treatment
plant (IWTP).

Materials and Methods: The microbial profile including TC, FC, and HPC, were monitored and
turbidity and total organic carbon were analyzed in 8 locations of water intake, and unit operation
and processes of IWTP, including, inlet, sedimentation, ozonation, and filtration and finished water.
Immunological method through anti-serum kits and molecular method of RT-PCR were used to
detect E.coli O157:H7 in the 8 locations and also the sludge of the sedimentation basin and filters
backwash water of IWTP.

Results: Survival of E.coli O157:H7 in sludge sample of sedimentation basin was indicated by
formation of agglutination particles in immunological method and through indicator probes in the
RT-PCR method. However, E.coli O157:H7 was not detected in water samples of other units of
IWTP. The removal percent of TC, FC, and HPC were: 59.5, 49, and 54.8 % in sedimentation
basin; 66, 45.8, and 57 % in ozonation;: 98.8, 98, and 78.8 in the filtration; and 96, 100, 91% in
disinfection, respectively.

Conclusion: This study approved the existence of the pathogenic coliform, E.coli O157:H7 in the
sludge of sedimentation basin. Absent of E.coli O157:H7 in the finished water indicates that the
existing units of IWTP could eliminate these pathogenic bacteria, before reaching the final units of
the plant, including the filters and disinfection.
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