(oM 3)5ln) Ol ps (SSub 3 f,l.c ol (S jal puy 03Kkl Alxo
PY--PPL AV )gopuehs 9 315 po ¥ oplests V- 093

.
a5y dli. S "

—=

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

I i ylow g e 95 9 g ¢ I Ly gl (i y 9
2E 9 00w (G A 030 S (G e 3O 1B T 419 S0
Ol 98 99 o (s A

Auea Fgaaly Sumw X5 Foliziy) SElRID @3 )0 FUYS YUl IR0 35S

231y il dD dobld Fodl) yuid 39 pah £5Sg0x0

oS>

b Ol Gl 4 s T G 5 s e s ol A Lol e 51 SO s (e 1 BUA 5 )
el S b adllan el 03 S Iy (I8 K55 0 e slse 5l S cal law g e bl (sla 0L 5 s (oo
255 el O, i s s S 53 25 Ser (S350 Ol

53 et &bl gla gy pelal yedd Gyt 8 5 edd Gy w30 (S g V0 Sl sad Vot R
&S ol QETKF Lo 3 oy <SS U eSS 00 ioled .35 513 03l 5550 0lal e sla 51kl
S foos) sl lases 5l eslinad L JSL2, 20 @bu})@i 8 ol e o %Jﬁ,mhuw@)b)&ﬁ
SH, w5 oS = oyl 6l 05031 L Aol 5 BT S8 Ko fame 3 ot S e 5 w550 O w21, EC (2l
258 plasil A5 s 5 58 A5

LOVANT ‘i-9_::]344_}_:;,&;&_»ulﬁjf.xjulﬁ‘ctj_w\@w}d}__wéuuﬁ;(\u'/.)_ﬁ—»us:l_n4_*.%\.3
Lngy G pan BB s 2B 5 Ol il sle 4 5el

o3l 5 pinend ol 4y 2y E35 4 SL L o e ol Do 0 oS gls G oiu g s (5 B e 16 S womd
.;);q/.@j%fr@@w\%;lf,@;%@,t”@;wL;uJMsb)wy

s G el o ST lacd ¢ sS85l IS 13l g hadST gla o3l

WAF il e il s

V¥A0 sl 5l 30y

2 J gt 0 s 58
folony; (olrd oy
ul)@ USJ))i lsgls olSiily Cmube(\ ouSuisly

Email :
Maryam_shojaei60@yahoo.com

Ol 018 Ol (S p sl o8Bl ¢ 1 3l 3m (655 50 S Do 55 0 ol S0 (S5 505 5 03,5 comlid s Som iy sl

Ozl 01 Ol (S ke ol (ol aaSCails (e slge lid g Sen 3] bl ) (g mils |

Ol Oy Ol (S pshe oKy ( (Kl 0aK2ils cJos BT o3 S ole i 0"

Olnl Ol O (S sk oKls il

Cislen o iy byl

Ol Ol O (S pshe sl (g 0aKils (e 3lps s s Son )] ol )87



https://payavard.tums.ac.ir/article-1-6054-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

w03 sl )l 5Sa0 IS Gisolosd 5 (995 559 45l (AT i bl ) 30

ol S S5 B 5 IS S S el S S5 )
b sl o pis sl w53 48 Wl e ol 51 (s 4SS
Sl o5 S st (el i pae (L3 sl ey ST Al
(525 s 5 (3555 Sla Lishe ;S Ole a5 ol
o e sl 53 Al (gt B e Disde b 5 655
o oS 55 81 i oo 23l o Lo 655 5 gl o5
b s e slaal Mo w pan il Sosuyn ol dlly s
T3 g 2l o (SC5 0SS a5l s sSL A 5 55
et L it Sy 5 0Ll (5 035 Lneb oS 45 L
Coatl S l Sl g el s (M Sl 5 55 o ik
SS9 idedaze sle el S IS 5 oles (VY=Y 0)05
Ll o Dl a ol sl ChS s S gl 2L
OS5 a2 53 e (38 8 S edS S
33,5 jad &S opl O3l 0L g eyl ol ol ST
3 e e Sl B b s Les J S 5 05,8 Sssds
O e U s Jlasl 0 5 bl s
V355 o

S ool 5,5 15 53 L s et 53 cvenl 0 ar 5 U
oot s Ol e 350kl 53 U5, 35 ey S S5
Sl eslial 5y 50 s S Slame A dsdz 53 5 (WV)V+ 0 AY
2 S sba el Dl s (e sl J S
e G b aalllan (ol ST ol S5 (65 kS J S
SO s e SLa S 53 25 S 52T Ol
23,8 el el el B

VI OV

Cigmd)l Sl N e bo s @_;J'\L,Jthpv_il

2 S Al80] g a5 L YA dlusle ;4o Lol
355 e 3 407 Ol e Ly 5 (17 5V V8 5 5 YL
S5 il 07, ST 551 1 last a8 Ui 5540 55k
Sl Vor Gy DI L,y S &S el s 40 4 g
S A 8 5 S Ay Dy 50 4y 45 (S e 5
P TN B Chi.w\ o L S F g N Ao S rl_?u.‘ 35
0l 3 5 (S 5SS (S o s e3Lal by e 03555 (6 5
ile &l @aS Uil (S5 oIS @Bl e il
sl (=S S Obem) adsed Ve sl s Ol 5
A s s it 510 (Sdy el oS

Aodio

ey b die g i gl ol
S 053 (GLalie O3 5 5l ey 45 dies ols (o)l
Sk 5 J S S 0 sl b5l o AT Gk (Vs
VL aS 558 003 s (CDO) S ol sl (550 3
35540 8 el 3 e 5 50 (olew 3550 Oy en $A 550>
Vern sedld (g s ol 8 VYA spi- S T
S wupr b olas al (Naas o 55 0T 51 (30 S e 3550
D3 55T o o Oler 8l 55 s el 6l S
2 ore 02Nl LS e (e Gl 0555 it ol
(S sl

Lies 030 iy 3550 Olgr il 53 050 Y somes
wld b g le by g (gdie sl e e s Ol a5
Js s ol ams 53 5o 030 SN e B ae s
(D)l Bl Sl s 4085 5 SV 4 il e
e o o s sl adie s oler OLab s (e 2
(E50)das o OLis i)l Wy (SN games pior G520
5> O15T:HT st i, al olab Yoo Jlw s Jls Ol se 4
S als oy il G ae (g ey 4 ISl s YU
S Ll 51 Vesl o 5 S e, 5 solew 5,50 Yoo
A5 Lt e 55l S Ol 4 035 DY e 1ty
03534 Ll 5ol ain 8 e S pae ol S50
(O] Sl @ gdr (b Ll5

Sl 3l e Sl adaze 6l (ole sl (5L adex
055 Dbl g 5 Ol 2155 olies o3 o0 45 3L o
et (e bde ol el JSLty al el e S
s gl wli el 5 Ses O sy s 25
HEL IS 5 el Sle e siue 5 (Sole sla (5 S
o s lenss sbs coiie el 55 0T 65 sola ¢l
(e (o3l olins s (g Bl 1S Aile (sl 03
3aie gla Gl3S (V=L 55 o o e 5 S5
adem Sl Lalde il pl5l 5o (6 ,=Sb ol 35 (o
‘V‘ls s g.j 53 0l 34 St Sols sl (g 5o
sl IS (S S s s el Al il riS (3S
e 3l il e 53 K3 e 5 ,SL (Ve ) )

ey VYA Vga s 9 313 y0 V= 093 (wodis 3)5W3) Ol SSb o re,l.c olBlS (S8 jal puy 03Kl alxo


https://payavard.tums.ac.ir/article-1-6054-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

Obed 5 JYs plblw (s3un doxo

YVOC s el EA-YE e 4 (g 108 il DS Sl s
Lme any OF 5o ad dii (s S 5 5 sy s Sy
Sde 4 $8°C (gyle o 3 s s e (Merck) s g o
EC Lo 3l 55 5 a5 S (o )lAS Ll fjj Celw EA-YE
5 esls e coiS (Merck) 8T SIS s (g5, &l
bl Doy 53l plosl S il Dj YveC s
53 (O3 Sl &8, 2) S15S B yma (s L 5e 3 4l
sla O3l QBT SIS S (g5, IS edaliinn 5 a0 20 o
Lo js ad s (Merck anl o)l oo iS
Mg 3 SH, W5 (s > 5 (Merck) Triple sugar iron agar
23 S el b IS (g5, — (Difco) SIM Lo 55 58

1) WY+ AY oyl e 0 ol e syl ulod
S ol ¢l = (cfw/g)e S s 5o es LSCi5 S
5SSl goles sl cfu/g \xh“t_a(._mglsfjlb_if
Jsd JolB o s gas o, 5 S 5o ISLis il sy s Ol
Asan § L s

b bl

ST AYL)AS 505 AY 05031 5 50 (G s 4 gas Vo e )
glj‘}@jjﬁﬁdﬁb&bu%@&@jwpﬂui_ﬁ

k:a._.w‘ IS W4 QJ\J QL_.:»J \ J)J} DL LSJ“—"" C‘f‘ u.a.: DL QT

ol iy Cisles vy g3 Ol 5 g et g
A S iy 5 A (Ol e U (S e
et e il sla o83 5 W sa Ve 3l 4y plS
P 88 35 (pl g r aalllae ol 3 LS gl 2 Ol
S an LS SOl ARl st e (e e
Al (g e Sl sl 3L Al
oot da el S IS et 51 a
e bl bl oy Ly 3l SLalis ey S S
Simlosl OA=YOYAET 5 YVAA OYVY sl o jlacd 4 O =
jl%mc,_:suwtf)\j;?au_gu;)u_;@ﬁ.xu
b 53 il Gisdmsd p o bedd g S lais) 50 03,
Cds 4 (6,108 sl ¢ S 5 (Scharlau) plate count agar
L S 5S0,80 Sistad dd pLail ¥0°C s sl VY-EA
Sidnmd e beddag S s, pecd, s oS
el (Scharlau) Kenner fecal agar (KF) s ;3 | ol
/) S Sl e eV SLi 8 Ll g 25 S
fl.ajjsd}d}\}(MCI’Ck)&}JQ‘ﬁQLﬁH&)}M
Cela EA-YE il 4 (6,108 Gl p_fj\ﬁjo.x_;u})_é\
OF 5o as W o30S 5 58 5525 &y 43 YVOC s
Jﬁsﬁt}_s:;.»fu)ﬁu}d}b(Merck)alﬂECJa_?u“u.

eui5)lg)ars €65 Qs p dpos B pe sl Shw (Slohd @3)o3 | Josa

AL Lkt S8 Gl b el S S et saip

\ \e e gl

. v . Mo eS

. ¢ \ il

Y \e Ve g5 &l

¥ Ve 4 A B

. 1 Y Olow

Y o o 03,55 S
\l Ve Ve S S
' Ve 1 Jaks

\ 0 A 7ol

(cfu/g: Colony-Forming Units per Gram) s )l J>1 5

Lo sl Ko IS oled 5 sS85 81 sl Sl 36 Ol nl e 51k 5 ¢ o5 S Sloes A Jsdr G 5SS (G5

QcG)Lﬁ‘;OL}g)cgjLﬁ.JJHJJ..L_':DJJ.JPAAJ_.»GJ_}
3 Bl sy b sl la OT A 5N de S s

ol
v_ALQ.S chJLrAaJALJA\ JJJ\_Q-J:J\S)}_} Olaa

VYA Vg s 9 313 50 V= 093 (oM 3)5ks) Vs S5 2 re,lc ol (S8 jul pay 0 38uisls al=xo YyYyY


https://payavard.tums.ac.ir/article-1-6054-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

w03 B el ly xS0 SIS Goleds 5 (55 95 9 sl (SIS L publ w0

Sl 5 S5 sls € Yo 5 5SS (g ls 4 sed o 53 5 enls 0L & Sl I8 LB ssd = U s el L
.M\JQM;SJ}J}JM \"% cJ_il.‘.B Lgl_h 4_').0.: \"% .J_;Jj.g kJJ—a.AA J—‘GJ—:"
A3 v S S

o e pil5)lg)Sas (15 gylaid jlas 3o b o Shw Oples (3lghs @3)63 21 Hlagad
SH30 Voo )o@ )

005959)01 jlas 38 b (o Shuw Oples ¢Slohd @3jos =P Hlag.al

Ao ys o QL;-u_)JJiljaq_:;-J'L:__:aL;SJJ_;rJS

ALl jlas 3o b L S Oples (lghs @)o3 W )lsgad

ryy

VYA ga s 9 313 p0 V= 093 (wodaw 3)9lz) Wls S5b j2 pole olfils S 5ol o 0aSuls alo


https://payavard.tums.ac.ir/article-1-6054-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

femaig

Obed 5 JYs plblw (s3un doxo

aS Wyl cews as log efu/g A4 L VAL (APC) 5l sa
305 Cillas Lo (g andlan 53 odel s a0 3lie L Ol se o]
it 5 Lloal 53 (Y)ussl ecfu/g Vo751 iy
Lo b sl s Jdsse gl sl sl S
S>3 Ll 07 s S Al dsl Cws 4 log cfu/g V/Y
(ol b il [l aalllas e gl ol (D
5055 Dl Jls 53 sls aOls Sl ells oL i sl
ST sl il 0555 sl 8L i, Lale YU sles
Mukherjee ;5 53 (YY)omul il = 0]y ;5 O157:H7
el s dls Sl 3 a8 B i 5o OLSen
2t S8 e Jal 5 JS 5 3 Sty 2l Sl s S
53 2 534S el Cows an v (SSE ) 8) Jseme 55 b 4
55 0L s Falomir .(Y9)s 1y cillas Ls (g andlas L 5,50
Sl andlas 3550 Gla (S5m0 53 bl 53 555 iy
S5 AYDL 7= L alie 534S s sl sdalis
el 3 S0 addlan s (YE)USs 5 la, 5 5 (8 %S
sJohnston Ly (i a5 as5e 5l s (g 55
VY 5SS s ol gl Bl S ool O
s 4o log cfu/g VA O ey S S5 5l Ol ys 5 log cfu/g
dog cfu/g Y/ 5 0/8 55 an s 3 ,oslis yves il
Ol aS 555 Y/) 5 0/A Cl.;éd.u\ 3> 3 Y/0 5 0/0 (g da 52
Loaslie o Va0l 5V0 Sl Gk (5 el
sw‘v_&)‘;Lpr,_deéuuaﬁ)quﬁ_w‘jdjjpdﬂ
53 gl Gla i 5ai ArTL 5 035 55 (S Sl 4 50 (aled
(YO)uSs 5 G me (g eslal ol gy aey Lo (g aalllas
5 Valentin Bon .., ;5 La V_.wglfjlbi.:» S ol
VIV Lo 2o ) 5b ol (g s il (655 s 0L S0
50 SGK & s logefu/g VY 5 Jsens g3 2 log cfu/g
o 5 Lo allas Ly 5 ol 0T (VL Ol5as 6 s 0L S
anlllas s rliul Jsane K g 2 (YUl Sl
YT s YINL s 5 a5 15U s 01, an 5 Bohaycuk
A ol 3 asln D3 s Sl s sy ST )
onS 3l 2550 53 5 a8 Uil 3550 534S 5 VNV VY
OVl o Lo s acllian 31 i
(Jymarms § 55 4 aiy o V_Wf'lf)\jji.:» Sl 5 5 g
sl s STl s U s e (55,58 sla ol
e e A B P Y L
5ol Ol 4 Ciils 1 51 ey OV sme i diss ¢l

Sl d Ly lin Sl a5 T sl K2
DL S0l g5 e o G sl el sl 5
33,5 o edalie LUSCE s oS e boles dias s
S bt B Sl Sl A L O ke Ol i
G 5 pAS Dl pliial o by e s Sl S
oo A L S plie Ll (0 5 Sl 5 5SS S 5 0305
@S Wl plial e b e 50 S S5 5 oles |
o 53 35 M 5SS (G D35 S Al Sl
Al Sloee o 5l i ST L g Ver ol o]
e @l am g 5 St 3 (ST 0l o VL
B S S G s

-y

s ol el e (g (ol Sl Ol o
il dyol S el e 5 g5 o S as
CL%QWW}W&W(%&)Q%)S(SJJJ
e g, 8bay (ol e dsils e slpe 8155 gl
Ll gl en sy sla padS

ST AYL)as 50 AT 0 ga3T 5 ) g0 (5 s asiai V0 )
e A b plae Ol e o g i B1s 3lome - 3 Ay
Wl il 4 by b 15 S IS Bl L
D plis Olime i 5 5555 S 5 02055 S 0SS
il by o s S S5 80 oled B Sl e s L
Jib 5 5SS (5 0355 S Al Dl e S il g
Al e ST ls i Ve vl ol dan 55 35
byipn b Sl il 4 (5o 01 Olsm o 5V il 5l
RS d G 033 5SS S 5 e sl 4
3 IS an oS 4 b 03 el il e 5l 5o
stid pde 5 O3 ald sy s Ly JS 50 oS 3y sl O 5
Ol e S 03501 (6 4 5o ¥ L (sl 4l 1S sy e
IS Sl S bl 4 G Ol sl Se
ol il (6 eSS I el gdn an G me (g o3l
e:L&ddl(aJ&L_i)Qaj_ii sslaol s an ol S di e
Qs la s (s 3 0 liS Ssteds sl Sl g
53 mlial il Bl 5 4l slse VU ST 5L
Al A

adar Sl il g0 s o oL s 5 Saroj

LsLﬁMK)\)Jg?AL;LSJ)wjeb;W)JJ\)&LA4._.7‘)2-

VYAD Jga g 9 313 30 V= 0993 (oM 3)5ks) Wl g Kb e ole olSiuls (S jol pa 03Kisls almo Yye


https://payavard.tums.ac.ir/article-1-6054-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

w03 sl )l 5Sa0 IS Gisolosd 5 (995 559 45l (AT i bl ) 30

OS50 5d s S ol sl e &) S0
Bls G ¢ odiS M5 glaasly a8 L el
2o 35 B ol el W CdS e s el iy A
Sk S sl a8 Ol =l e slas il o Al
o570 Ll 50 5 3l e e sl 1 55 L (6
Lrﬁu‘ﬁéuL;}}}J‘Jdt—ui\%j\..’w)ﬁ#p
MNYEE sl ojlod e amsly 5 zliul (@l (il il
Ll 3 s S sla S 55 4 VAYY S YAV ATV O Yo

(YA=TT) ol o2 iy oS

S5 A

CLSL e G 03 a5 b Bl S
(iS gl sl 3,y Of iy oS 5l et

JW6))‘H)6)LAAJA>J¢J_LJJ_A.>LCA_JBJJ4_J\>)A
Sl (S5 AT g;}]du;wowu@u.w\
uj‘mﬁb@)}_audwuéﬁuwo}_i)ufb
235 a5l (e alimeplS il im0 5 S )i pd e
@Jl%duw\)w;jloau@ﬂ\jwr@gf_iﬁ

JJ‘JJJ_.\AJ).&J}€KA4_:
4_1».7-)‘ é)))LISQY)_.M J._:J‘)SJJ oalaul Sy J}jj
w;,m\wu,sélﬂpvéuu;,-j_ﬁh_ﬂ)uuw_w
)J&?)J‘H‘&)}JT}WL‘AJ}SJr]t’hﬂ)‘éﬁlﬂ.—.«u\
J.J};J.:LQ\J_>\J)\J)LM\Q[A)LMJ:;)))‘J)\JJLSLA&L._:J&A

.J)‘J CJ))JJ &JYWU:.}

S8 309 g S

s Sl b Sl s (6 At wllis

Sy p e oSl Gl ol ge (5] g s Sn DLt 5 e
VALY 3l3,0,5 oyl 4 Ol Sleys dlig Slads
fﬁaK_xlswujkﬁfmujw;\@)wJ{.up@
los gy (S 7 b ol (ol Jlo i 5l eSOl (S
S 5 g Sl s 350 e (SRl 5 S
o e QLS 5 OV s iloses sbdslows 5115 55
bl e Sl Ol (S e ke ol dligy Cilee

E9 5 S w5l 3l 0 Ll s e (61
O S - W = P P S (R Ty I
S8 an O qeulal o gde (SLs Wil e SN panes
58 s ES et e S 20 5l el l S sl a3
i s Sl Dl el 508 5 S (i (S
0 il 3 e (ST e il Sl gls (6,
el gmamme 2l s b (S e Lol
35 Wl ey el Sl (B e S b
ol 53 (O) il (5313 ks 5 fo i O Gl
305158 gol5e LT 6l st sle IS a8
53 gl s s sa sless) sla 0355k a8 505 a ealin |
Ol gl sdlag oM 5 okile 3L Y 5 a5 S
& oIS 03,01 Jalye 51 K o558 L (YH)AS e sl
Ll o oS Sl ISL 80 o 5 (e g Sham gl e
Jgams Sl el 5odile 3L S 5 Lacle 5 La amin
a0 035 Jpame 3l Sl ey e A 8 (YA S
Jolse o (s Al (o Ls 05550 el Gl e
b g JSE5 LS el s 5o 03550 sy adex
3powe |5 OF (i 3 oLS o 53 KT 30 5 (5,81 b
LoLe e Soll 5 S (0)ass
sla cdles s fsts sl 3l plad (S odgs 4 La V_M.:Jlf)\jj_{:.a
5 Sl dgpazme Sl Sl ey 5 Bl e (il Sl S
asliul 53 05558 (a5 sal e sl 31 3 el aal ol )3
5 lge ol bl Yiazol VDl (6551 ks 355 5 T 5|
Jes s ol Sldlas & o b aadlas o b 035 e
Ll o35
bla jls s 5 gzt 8 sl Joadl) s
(HACCP-TQM) S sl e 5 il J,S
23,5 ts Lol (e sl s S sl S
L =lie sl s ol sl cs S Soles Lo
4 CFU/g ox) "< edx ) e7oax) oV ) o Toox) +7 «CFU/g) +™>
b S L 55 Al 5 i e gt oy d s o
35 V)0 o andllas 53 ST 5loes d> oS = 01 51LOVVL 52 s
ol S opl (83 5 5L 8 sedd O ml wax 5 L 5
O e (g o3l calllas ol 53wy 3, pe ls 4 ged
b ol s s o3 Sla (S ol kS s
Sl 354 018 s 53 0l a0 (6 el (S dy

0535 am g0 Slak 5y Os s sl e el 3 S ) Al aS

s AYAD Dga et 9313 p0 1+ 093 (oM 3)5k) Wl s S5 j2 re,l.c olBlS (S8 jal puy 03Kl alxo


https://payavard.tums.ac.ir/article-1-6054-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

"

Obed 5 JYs plblw (s3un doxo

&b

1. Hanson LA, Zahn EA, Wild SR, Dépfer D, Scott J & Stein C. Estimating global mortality from potentially foodborne diseases:
an analysis using vital registration data. Population Health Metrics 2012; 10(1): 5.

2. Centers for Disease Control and Prevention. Estimates of foodborne illness in the United States. 2011. Available at: http://www.
cde.gov/foodborneburden. 2014.

3. Buzby JC & Roberts T. The economics of enteric infections: human foodborne disease costs. Gastroenterology 2009; 136(6):
1851-62.

4. Olaimat AN & Holley RA. Factors influencing the microbial safety of fresh produce: a review. Food Microbio 2012; 32(1): 1-19.

5. Beuchat LR. Ecological factors influencing survival and growth of human pathogens on raw fruits and vegetables. Microbes and
Infection 2002; 4(4): 413-23.

6. Abadias M, Usall J, Anguera M, Solsona C & Vifias 1. Microbiological quality of fresh, minimally-processed fruit and vegeta-
bles, and sprouts from retail establishments. International Journal of Food Microbiology 2008; 123(1-2): 121-9.

7. Tadesse DA, Zhao S, Tong E, Ayers S, Singh A, Bartholomew MJ, et al. Antimicrobial drug resistance in Escherichia coli from
humans and food animals, United States, 1950-2002. Emerging Infectious Diseases 2012; 18(5): 741-9.

8. Ishii S, Ksoll WB, Hicks RE & Sadowsky M1J. Presence and growth of naturalized Escherichia coli in temperate soils from Lake
Superior watersheds. Applied and Environmental Microbiology 2006; 72(1): 612-21.

9. Weintraub A. Enteroaggregative Escherichia coli: epidemiology, virulence and detection. Journal of Medical Microbiology
2007; 56(1): 4-8.

10. Buck JW, Walcott RR & Beuchat LR. Recent trends in microbiological safety of fruits and vegetables. Plant Health Progress
2003; 10(1): 1094.

11. Enabulele SA & Uraih N. Enterohaemorrhagic Escherichia coli 0157: H7 prevalence in meat and vegetables sold in Benin City,
Nigeria. African Journal of Microbiology Research 2009; 3(5): 276-9.

12. Abriouel H, Omar NB, Molinos AC, Lopez RL, Grande MJ, Viedma PM, et al. Comparative analysis of genetic diversity and
incidence of virulence factors and antibiotic resistance among enterococcal populations from raw fruit and vegetable foods, water

and soil, and clinical samples. International Journal of Food Microbiology 2008; 123(1-2): 38-49.

13. Gomes BC, Esteves CT, Palazzo ICV, Darini ALC, Felis GE, Sechi LA, et al. Prevalence and characterization of Enterococcus
spp. Isolated from Brazilian foods. Food Microbiology 2008; 25(5): 668-75.

14. Fisher K & Phillips C. The ecology, epidemiology and virulence of Enterococcus. Microbiology 2009; 155(6): 1749-57.

15. Franz CM, Holzapfel WH & Stiles ME. Enterococci at the crossroads of food safety? International Journal of Food Microbi-
ology 1999; 47(1-2): 1-24.

16. Aycicek H, Oguz U & Karci K. Determination of total aerobic and indicator bacteria on some raw eaten vegetables from whole-
salers in Ankara, Turkey. International Journal of Hygiene and Environmental Health 2006; 209(2): 197-201.

VYA Vg s 9 313 50 V= 093 (oM 3)5ks) Vs S5 2 re,lc ol (S8 jul pay 0 38uisls al=xo YyY¢$


https://payavard.tums.ac.ir/article-1-6054-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

P gy "‘

w03 sl )l 5Sa0 IS Gisolosd 5 (995 559 45l (AT i bl ) 30

17. Institute of Standards and Industrial Research of Iran. Packed fresh vegetable to ready for use - specifications and test methods.
2007. Available at: http://www.isiri.gov.ir/portal/files/std/10082. PDF. 2015.

18. Institute of Standards and Industrial Research of Iran. Microbiology of food and animal feeding stuffs- horizontal method
for the enumeration of microorganisms- colony count technique at 30°c. 2007. Available at: http://www.isiri.gov.ir/portal/files/
std/5272.pdf. 2015.

19. Institute of Standards and Industrial Research of Iran. Microbiology of foods and food stuffs — detection and enumeration of
Enterococcus in food. 2008. Available at: http://www.isiri.gov.ir/ portal/files/std/2198.pdf. 2015.

20. Institute of Standards and Industrial Research of Iran. Microbiology of food and animal feeding stuffs- detection and enumer-
ation of presumptive Escherichia coli -most probable number technique. 2005. Available at: http://www.isiri.gov.ir/portal/files/
std/2946.pdf. 2015.

21. Saroj SD, Shashidhar R, Dhokane V, Hajare S, Sharma A & Bandekar JR. Microbiological evaluation of sprouts marketed in
Mumbai, India, and its suburbs. Journal of Food Protection 2006; 69(10): 2515-8.

22. Ibenyassine K, Mhand RA, Kranoko Y, Anajjar B, Chouibani MM & Ennaji M. Bacterial pathogens recovered from vegetables
irrigated by wastewater in Morocco. Journal of Environmental Health 2007; 69(10): 47-51.

23. Mukherjee A, Speh D, Dyck E & Diez-Gonzalez F. Preharvest evaluation of coliforms, Escherichia coli, Salmonella, and
Escherichia coli O157: H7 in organic and conventional produce grown by Minnesota farmers. Journal of Food Protection 2004;
67(5): 894-900.

24. Falomir MP, Rico H & Gozalbo D. Enterobacter and klebsiella species isolated from fresh vegetables marketed in Valencia
(Spain) and their clinically relevant resistances to chemotherapeutic agents. Foodborne Pathogens and Disease 2013; 10(12):
1002-7.

25. Johnston LM, Jaykus LA, Moll D, Martinez MC, Anciso J, Mora B, et al. A field study of the microbiological quality of fresh
produce. Journal of Food Protection 2005; 68(9): 1840-7.

26. Valentin-Bon I, Jacobson A, Monday SR & Feng PCH. Microbiological quality of bagged cut spinach and lettuce mixes. Ap-
plied and Environmental Microbiology 2008; 74(4): 1240-2.

27. Bohaychuk VM, Bradbury RW, Dimock R, Fehr M, Gensler GE, King RK, et al. A microbiological survey of selected Alber-
ta-grown fresh produce from farmers' markets in Alberta, Canada. Journal of Food Protection 2009; 72(2): 415-20.

28. Ceuppens S, Hessel CT, de Quadros Rodrigues R, Bartz S, Tondo EC & Uyttendaele M. Microbiological quality and safety
assessment of lettuce production in Brazil. International Journal of Food Microbiology 2014; 181(1): 67-76.

29. Institute of Standards and Industrial Research of Iran. Sprout of wheat -specifications. 2008. Available at: http://www.isiri.gov.
ir/portal/files/std/11244.pdf. 2015.

30. Institute of Standards and Industrial Research of Iran. Sprout of vetch - specifications. 2008. Available at: http://www.isiri.gov.
ir/portal/files/std/11245.pdf. 2015.

31. Institute of Standards and Industrial Research of Iran. Edible mushrooms — specifications. 2007. Available at: http://www.isiri.
gov.ir/portal/files/std/1627.pdf. 2015.

PYY AYAD Dga et 9313 p0 1+ 093 (oM 3)5k) Wl s S5 j2 re,l.c olBlS (S8 jal puy 03Kl alxo


https://payavard.tums.ac.ir/article-1-6054-fa.html

[ Downloaded from payavard.tums.ac.ir on 2026-06-19 ]

Obed 5 JYs plblw (s3un doxo

32. Institute of Standards and Industrial Research of Iran. Fresh spinach-specifications and test methods. 2010. Available at: http://
isiri.org/portal/file/?28824/387.pdf. 2015.

33. Institute of Standards and Industrial Research of Iran. Chives — specification and test method. 2004. Available at: http://www.
isiri.gov.ir/portal/files/std/7932.doc. 2015.

VYA Vg s 9 313 50 V= 093 (oM 3)5ks) Vs S5 2 re,lc ol (S8 jul pay 0 38uisls al=xo YYA


https://payavard.tums.ac.ir/article-1-6054-fa.html

szigle]

w03 sl )l 5Sa0 IS Gisolosd 5 (995 559 45l (AT i bl ) 30

A Survey of Escherichia Coli. Enterococcus and Total
Microbial Count of Packaged and Non-Packaged Fresh
Vegetables in Tehran

Soltan Dallal Mohammad Mehdi' (Ph.D.) - Shojaei Zinjanab Maryam? (B.S.) - Vahedi
Saeid® (Pharm.D.) - Mahmoudi Hamid* (B.S.) - Ghanbarzadeh Shahroud* (B.S.) -
Hedayati Rad Fatemeh® (M.S.)

1 Professor, Microbiology Section, Pathobiology Department, School of Public Health, Food Microbiology Research Center, Tehran University of
Medical Sciences, Tehran, Iran

2 Master of Sciences Student in Food Microbiology, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
3 Academic Instructor, Operating Room Department, School of Allied Medical Sciences, Tehran University of Medical Sciences, Tehran, Iran
4 Bachelor of Science in Environmental Health, Health Deputy, Tehran University of Medical Sciences, Tehran, Iran

5 Master of Science in Food Microbiology, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran

Abstraect

Background and Aim: Vegetables are one of the major components of food
basket and consumption of them is on the rise. On the other hand, diseases and
outbreaks caused by this group of foodstuffs have increasing trend. This study
was performed to investigate the microbial contamination of vegetables used in
south of Tehran.
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Materials and Methods: Hundred fresh packaged and non packaged vegetable
samples composed of 10 kinds, were examined based on the methods presented
in Iran national standards. For each sample, enumeration of enterococcus and
total microbial count was carried out by the pour plate technique in KF agar
and plate count agar, respectively. Escherichia coli detection was also performed
using lauryl sulfate broth, EC broth, peptone water and Mac Conkey agar
mediums. Biochemical tests namely urea hydrolysis, motility, sulfide hydrogen
(SH,) production, gas production and sugar fermentation were conducted as
conformational tests of Escherichia coli.

Results: All (100%) of mixed leafy vegetables, spinaches, peppers, kuku (Persian
food) vegetables, wheat sprouts and mung been sprouts had contamination higher
than acceptable limits. In the case of green onions, basils, kuku vegetables,
mushrooms and broccolis, respectively 40, 60, 30, 90 and 30% of the samples
were in contravention with acceptable limits, in terms of at least one parameter.

* Corresponding Author: Conclusion: Our results show that consumption of vegetables specially those
Shojaei Zinjanab M; used as raw, need more attention at washing point and need to use hygienic rules

Email: . .
Maryam_shojaei60@yahoo.com Of health department and health care centers, at shopping and consumption steps.
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