[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

WG-1€¢ /11Ce0 ol /0Bws)S (Sib)y eolc alSiily /55l) ¢S}y eolc alas

9099 39! 95 95 Pdlin! Mgl & (i (S s (F'OIT (L i3 Yl
T 6&339@7 o glio s g e B N5 (Original paper)

S o bl ke & ph (Sugo
Ol em Ml o oDl 55T ol ¢ gl oy ¢ Kb suals 05 8 ¢ ot s Soo bkl -
Ol e b e oodhal 313T ol ¢ bl oy ¢ K suals 05 8 ¢ owlid o5 ,Sen Hb sl Y

atefeh.bozorgi@yah00.com : sl +AFOFAYAOVD il 1 gl Ok g3

- oo

3 on Pshe Gl Sl Sap Eel Loy S 03T i G e 1UB 9 din)
oz o 4 adlas Gl ol Pl ol e Calis oy Sn 3y 5 1 g ol 6 L2
A pll S St j;ﬂ

(S 503 70 SIS 55bas 5 e €303 Y0 (658735 5 OB 8 a8 5 sy g 4w 51 1375595 9 Slge
5 s Aoy 4 Lap BST 5 Wigdle (e gingl oS 55 shdlil plalid s 55T mear (i
5 SIS VB Glacas 5 5L 2 4 by e CiS Glakios 695 CiST Jols ulidos S
3Ll s go Joally s Gk 5 s 51Ul gy b (S g ST Combe 3 bl Y ST
235 ploil (X2) I 5 5dmn 05037 517 45nus SPSS L1331 p 5 eSSy 5 YA L HA&absT
P=e/00)

22 ho)n #r ST ) lap b (ST 5 Wgallor i & 0S5 5y 5o g ST o i 4Bl
s Vo s (ops A5 A3 &0 s a) bap b S @ 55 (65535 03 cmen 5 OEE
S ST Glaglie oy Lo pslhe Sl ST 4 g an a3 odh e Wigedle glas
(P /00) ds odalie (6515 gme g5 el ,gd Sl os 4 § s (o ga5 I ok I (slas STL
Sess 8L 55 i y Sa g 5> (S5 s 5T Sunslin 5 b S (ST 16 g Ao 9 S
LS 55 ol oS sl Jolge 0 335 Sebmy 5 SRS .Sl 5y (s 3530 Sl g
Ll (G50 (Fow (S 0 S A 5

Ol e 28 50 ¢ S 9,13 Conglio ¢ ¢ gy pn oS 5S bl Syl 2SS (SO 519

\ )



https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

Ry

J) e (gl il Jule)
(ot Jalo) S S shenoS” (b d i isobey
Lt 3l 1 olen Jale) dlgul (p s SThsknS i
b b)) GbSL S (S
s G il (rsiosl oS S8 il
g Sl L g olkd slowl Cigie JSKie  ogde
4 oCaslie om0 K e S
ol Oy Cgr o edd eslimel (eSS e 5T
Cle a ok slow | (S5 gu 5T S glie . Conlag s low
b g b S5 sw 5T 51 Sde SV b 54, o ealizal
5 bt eSS 4o STl oslinal opomen 5 LOLI
IS sk ols e )3 Sde S5k ) son
- Siie Oloys 53 (SSsn BT Caslie Jo p age
3 (ST Caglas Jsl .ol g5 cpl 51 gl
5 SRS 4 LSl sl S b
ol 4 LS o eel sy sl ier
witle pglie ho |y @ SL i (sl slSa
3 eSS s 3T pslie LS JEl uomes .o
Gk L s Gl (LS 4 pls 05,8 556
V) 5,8 Spe dilg o g Olal 4 e o e
Olje b plowl &S 5 5528 55 &5 ) 3 (e
Li el do s VA spe i (6la St ST
Oljer e plonil D11 o3 oS Kos ko 3 (A
AL & 0T e s Sl SolT
omen Q) i 515 o s YR LS Lk 5
OV (Ol 55 odd plowil Slalllas 1 K5 (S5 5o
a4 (ST gmm sladipes 51 Ao)s
) YU pelaw bl S5 51 4 (So 9T ksl Ol
satms 53 .(V0) (Ao )3 #F/V) 5ls jolas s o 4
Oligedle s S s plnil 4 i 5538 53 &S
S gad 5 oS sS hsle] 5 by ol gn 95 5

sbcab ol i g SL L s i

.

dodio
e 5 pabe 5 Gpb 0351 B S e

Lo saime (o J suad plad 55 oS7 Lol 4815 Ayl
Sl syls Olsl s OB AS s jme Olsl 5 Ll
i O3 el 3lgn e (e 0okt S5
3 Lo 0 g sl claockias pl 3 claodiS o o ¢
ls s a4 gm0 Y) Cal Gdae laeS
S5 S Sl s e s o 8 YL ol
Gt LS 5wl p Sul e w5l O o
59 el o) BB 5 ST ) il
5 ed (St el il czils s 4 sl
e L e e e
Caley by sy o 4 g ST (F) dzea
oo o e 0355 (ks 5 g 3,1l J g
(F) 55 dal 5 O Sl 5 S5 g g 1565 51 515
G 5h P e D)o R S (Fose 2
ST bt s 4 il g sl s
4 Sl S 3 S b Gy p e s Sl
@il 6L (gHE o3l pl s Jdd (e
boesosl 5 U8 4T placs o) Sl sl
“ ST Bl bl sy b 55 035 o
Sl 515 (Way o sl ole osbe ol adgl sla
§ o S e GbEdD ast FoT
0555 (BT r 5 50 o 52 03,5 s ol b 03y g2y
S oge 53 bl el s S gole 0T Cs e
Joo s 28 A S s (B Py 4 (e
2555 plnil OT oy 03,85 ol b oy smly
S e Gliting I Sy g0 )3 e
Bisobes S STL @ 456 L adsl &) 50 4 ol
LA s b Las e glag)len ((0) 358 03T
Ll s Jals yls st 0! s 3 b 51 a7

Jsksdle (Olg i 6ol Jole) s jshas

Wy-I€¢ /1i€o0 GG /oGms)5 by eole slEilils /455l (Sib)) eglc alas


https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

WA

3g s P badiged S e Culg 530655 S
5 Gl Blyssdos 4 s L Sl S5 4E)
ol 03 Gges F0 Lo ol w3 8 L > (glaan e
A bl Ol s baagas (Us ow )y o andllas
S s O 53 45l 3T 55, 51 b s el
1 g S oo lo3T 40 Lot ga5 Ok 51 s 355
w3 Fe) ety OT plam s ol O Lo pon
AVt o A 93 5 25 8 15 (1S e
o Ak 8003 edd b (e s
Sidnzd e b el S
ol g onl Jsbo sla3L 5 T ooy SN (651~
35 Ogmeilin g 5 (sde b s S
AOY) w0l T candllas 3 4
Opbonge 51 iwgingl  s5 o ghdlinf
i8S Lae 535 Al e /) okd LT g5 S
kS Lo pl 53) Ab esls ciS BT S s,
5 Bl L) S e &K Olgs 4 e Sl
2 s Jolo K Ol gie 4 fm o35 0355 O seud ol
Ly bl b sy b
o5ba 5 &S (or S sl S 5S skl
LS e lee 1y s o SU ST s (gl
5 Suosl Gl Jalge S5 S os Sl e
ssie 4 Sloym 5 S sde bl o
mods Lol Lases ol 4 b 5 TS Lo/ Ay 21530
a5 YV gl js Cele YF Ol 4 el (W)
“a sl S S Pdlal) B 4 S0 o1 8 sl
3 i bl (gd e pl ol (ST D)5
oSSkl & S S b AT S 68
S-S S) 5 ST, 0sa3T (sl
o) sl s alTdce o8 (glass
o4 8 48 o5 (K555 sl U e S
sul CiS bow PH O ialS 5 Jasbe s

S ST 4 1) palie U Lo e ¢l I Cialis
s g Oyl 53 V) Azils eslizal 350 (gl
el by (F (e Ol o ol R
Lild T p ol wis s ag > el
Caley o sk 634 Mg 5 Ol el
il (Slag S by odd Wy g 235
sdaze SO OT JLis 4 5 As dals 3T
Ll o Slo | amels Cb"“ 231y el s gl
Ml ool glaayza D b AVl JSie Gl
daiisis 31 g5 ol 4 Olgr Camar 51 10 ke
ol pon 0355 6T &8 o oo b (6 ey o L5 0 &S
Sy st Bpae YL Ol 4 a5 L
Srmer 5 M el gl 5o St (ST
(S39T 4 @l I ol oo 35 Sl s
Sl (ST b5l st 4 ol anlllas
5 gallo juizr gyl o sS 58 kil @

i plail Lap 3 S

S 95 93180
VA4 Jlo 5o o — duo 5 ¢ oaboie aslllas oy
A bl el el ST oRasls
el (IRIAU.BABOL.REC.1399.058 :G5s|
S T G ol 05 e 3y 0 Sl se S
S sgd 5o Ge o 5 S S 4 S Loy
oy odd ad,e 55555 5 S ok OE S
I 4 e 155 5 4 S D S B 0
COEE 3 S ) 2 B s sl
P S S s eSS oM 5 S e S
b e 155 5 48 S0 51 2 585 8
S el by o B 4 g S5 i el ule
Sl Wsed Yootds 8L, Imms gl Yoo gl e

s Yoy S Ly Sl wse Y WE S


https://fa.wikipedia.org/wiki/%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D9%84%DB%8C%D8%AA
https://fa.wikipedia.org/wiki/%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D9%84%DB%8C%D8%AA
https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

wq

el 555N Gl 5 3 s e erlial 5 lde
~ st s el 5 58 S L 5 bap 3 S
izl a8 ISl . eslizal (OLIT oS 0) (s
o) o Sy 15 8 il s 1 Sn &S5
s FO Gl b Ole ST Lame e 5 a5
(i8S Lame Uinil | e i L5l 0T 4 51 5 sl
a3 8 Sl s YV les b L STl 4 ey
Sose b sl S Ll e Cole VP O
Sadisd 53 pp (S5 Gl S 2 odins OLL
) 59 andllas 5550
Shotest iy b ST (S e ST Sl
DFE e Jordgs G oK
Clinical and Laboratory .zt 5 a&ile;T
288 515 owyp 3550 Y+ )A Standards Institute
G ol g addllas 540 (S sw ST S
adlls 3)50 e b e 08 68U g g
Gy oslimel 5yee eSS BT s sl
(p 55,80 0) ol slig e ¢ bt M podla
1Y) J55leS gou 555 o 85,80 Y1) JSiaT IS
(5550 ¥ SaSKal sl (o558
¥ SLs (p S S ¥ e ST
ST s (eSS ) sl (55 S
oSS alslenl (gl eds eslial (eSS 4
(B350 ) a8 s tJoll st/
(rls V1) gy o(p S5 S ¥0) IS Lul 3
—pnie G5 (S S ) eSS
V1) bl (o 85,800 0) 3l gme sl pe
Loy (085,850 \0) sl ) 5 o(p 55,
Olp) ek Gl edkd 4 LSy ST plad)
) 55 0S5 AT onglin ST g (s
O syt Jslae ysdST (6 SL O gl g
el ST g oy 2y Ko Ve g osleT iyl oS

-dls 5 W5 1, DNAse o ;T) DNase «(>5é
Loes 53 o (A o sl S AS SIBI, (ol
o3 910 ¢SS 5 by o(Lyls 3 gen 1) HET 53
VB glacas o(US o0 Ay 5 Jess 1) &S0
ST ) SlaaSTt s Cuie VLS Cw)
Ce O 4 sbul) VSIS 5 cdmes i
S e 5l edd 4 bEws 5 bilases plod) (ol
0) smss Sl Sl 5 (Wap OWIT
Loy el el $Sgs OB 53) (055 S
bl ) (055, Ka Ve r) Gadsils (S
¥ o sSSs ((AiS o iy a3y 8 S
Ly el $Sys OIbl ) (0 85 S
b LSl ed 4 oS s 8T plad) (S
o F03 S S Al plulis S (L35 O 5
) Ls o3zl

Ao 93 53 (e Gk gad 53 Dlisle S
Ao o 53 b plowil gall (st S lalis 0 5o5T
Loome J15 0l 45 O gl s 51 2 e & U
YV sles jo Celu YF Do 4 9 b ade ) Oolcd
Sl Gl SL L s 4,3 5l 8 sl w s
4 Ol Lee Sl e sh Sle e iy
T ACilgollr 5 S 5255 52V Jame
CSF A ke g a s Ol S et
Sl ol S0 b oS 5 K5 ol ol S
(W35 OLIT &5 5 5l o agi laee plad) 55
(F)

Sk sy A8 0l 445 O il 5 513 9 (IS
oy Jls Gpei S e S ST Bkl @)
5okili g oS oo Sl 2 hen V0 e (A a5
Gl a3 s oS a3 00 JIFO clos b s
oD BT bl gy S Lo 5 (W LS

J‘jﬁcuTJDL&B¢J¢:KL};)LAJ~)LS{LwL.&‘S\J;.}a1>u

Wy-I€¢ /1i€o0 GG /oGms)5 by eole slEilils /455l (Sib)) eglc alas


https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

Ko

5 (2o ) 65000 g3 JS ((dsys #)
(o5 ¥0) g0 2) sl S 58 Al
o bt b S (ST gt g oo T
gl pizr b Jas o i 4 35 O 5 e o
V) disai W) Lap 3 ST ((dep)s V0) disai VF)
¥o) dgad 55 esinsl osS sS Akl 5 (U)o
ks w8 w5 ST Lny (do)s
33) Wigalo i 0 55 65555 b ) (i s
(o2 At) 4505 V9) ap 3 (S (U5 03) 4 ga
(o )3 ¥4) S 30s 22) sl S 58 hdbal 5
3l (al.\f,m N (Apy3 V1) g0l 95 puimman (A ol
osb 4 5SS 5 WE S (eSS sle el
L3y ST S350 aw a4l
s 3 0dd o Ml (slads S s )5 Ve
L3 pslie ko WSS 4 g8 aw a5 (S
WS o ST sl @ (Ao ys #8/89) Caaglin Ol e
M s b S T sl sl Wl o
S S5 5l O 5 55 35 DL, S 5
(daz 33 AF/PY) SOl 5 4 o glin Ol e (o 2
(Ao y3 V0 0) ol o Wgad 95 55 (65555 )30
(S Sl g e ST ST 4 Wselle
Sl el 5 e 93l sm 558 JS2aT NS
a3l 5 Sl B (e (oS3 5 e

(\ dj-XD-) .UJ}.: (a)u.o

BT o5 Jgo a8 e (535 (ax ot
CLESus s s o3l S (OWIT &S )
Loos 655 g e Ble Y cpme Jool 53 65 s 5T
Sl 3 Jome 53 el iy L i 81§ S
S5 5o BT EKss Dol bl ddy 5l Cniles dls L
CLSI syltbal b 5 ¢, Sojll iS5 hs alusa
s Sldel 487 Ci 5 opl 4 dd okl g5 5 dwslae
soldsl 5 A auslaa CLSI LS Jols sliel b okal
Loy prlao dag 5 plus cpslie o3guome o s
Sl b e SL L Gilke 5 CLSI Jyur G

(V) s

Sl e

ST (sla el SPSS VS 1530 63 51 eslizl L
03,57 Caws 4 Cgr Slo1 3 Jsdr s 5 oo 5
5 edeT s @ El S s Caslie Loy
5w 5 o8 s BT 5 258 slr0sesT
55 S8 sdeme 05031 (38 S5 LT o
Seds 48 8 sl g o LS| ol g (X2)
S Gl S daly ol BS 0L) b gl
5 (s walgs adie Lyl |y So T o 2bw
P70 0) A oslizal S5 gu 5T Conglin

FYve]l)
sglgom&f;,@,@@;ﬁvf;ﬂ@u

S \V) Higofl im0 (ol (S Sla g

(s (i 3 0 T Mgl Cawlu § Cuglio w33 ) Jgue

. . S . , . . \V;
3 w3 g3 g3 3 kg g
42 32 {2 I IR I A v
N g! 3, ) Q 3, v A j} 3, v A ;2
53 00% Y 4 5y 4] j 13
- N < - N 2 - 1) - \%
) . v/
(#8/9%) A (85/89) A (CEEDAL (5%/99) A (5%/9%) A (#2199 A (#%/99) A C}L&ﬁ ‘;,«;f; BEW
(Y¥/¥Y) F (Y¥/¥Y) ¥ . (Y¥/Y¥Y) ¥ (Y¥/Y¥Y) ¥ (YY/YY) ¥ (YY/¥v) f ol
v (AY/¥Y) 3 » ey v v OV OV polis €5


https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

€\

((XDAY (YA/OV) ¥ [(XDAY

(DAY

©)V ©)V ol

(Veo)Y

polie sS>S

S35 5 088 53 g i LSS T 4l
P8 5) e bt S5 g 5T 40 Canglin Oljen (o i

(Y Jsd) 55 (Ao ys AV/YY

(SENSY 5] u»';;}l:sl;wl k;m;; Sl Aoy Voo
e oSS s 4 g A A 3 e e ) odd
el 5 (Ao 33 00) ke o & e glie Ol see wlin g

oS s S sad 1 o T M sadlu 55 (Ao y3 04)

S (it I 0D [0 waisaf waS 9 shSliv] Cawluz § Cwglio wo 3 Y oo

Y . 1\ . o \—
Y O L S S R
S 3 ~ S 3~ —_ — - ~ =
IR I G by g3 33 173 vya Y X
IR I T
K " - ’ 4
(55/5%) \ @Y (FY/Y) Y ©)Y (FY/YY) ¥ sl oS ok
(o) # (/¥ 0 (DAY ($9/99) ¢ (o) # oY (59/5%) ¥ e
($8189)F  (58/59)F  (A¥/¥M)O (arAnh] arAnphi [((XPhs pslis Rligky
O&/59)Y  (YMY (858 R59)F ()% (55/5%) ¥ ©¥ ol
C%s (AF/YY) 5 (55/59) ¥ (%4 sl S5 S
(s ©HY (1#/9%)) ()% (9 (e Y ®¥ ol

dlaz 31 conlial adgl osle 3l o3lizul s 4 Gkas o
G 5 4 wrgelg 5 o el s
(5557 B 0L B o3 JT 0% 5 o b 5 b mlial
Jsol Cule)y pde choe Sy Sule) pus
OB Jlos By b Sae Ao 5 siaud jo il
Uadol gl 53 0 5 535 ¢Sl st olaws O s
o1 Ol bl allan il (19) ol 2oy Bl o
A g e a3 b STL 4 e ST

A odalin (55838 5 O 8 S 5 sy
Po) Migello i 4 oS 5 ok S Sla S
S S sldl] 5 (Aojys £0) e ST (4o )
ST Cpmman s 03T (Mo ys ¥o) sl
Sigollo s 08 8 o 55 (i sla sz b ST
bep S Wiy V)
35 ks odaliie (o y3 T0) pugiysl o sS 55 shiled

s (Aeys 44)

Sl 5> o e ST O 5 g5 0
sS4 825 5 S s WES
b IS 5 sl S S Akl sl
o gldn o (P=2/00) Al odalive (6,15 cme sl
e S a5 3l o e slag ST (S T
Geoen 3 S 5y 5 65,5 Sl eds a3 S

AP+ /40) ds odaline Sls gme ks 08 S

S5 dom 9 Zom
Calizes Jorl e 31 SG 53 Sl S gt (S 4T
(R iy h e WS 5 AT e S
ST ol
(o b 5l b ST 1 s ‘urﬂ;tf,\)&
Syrs S33 slge BB 5 asel bl Jol s
s s S5 JT Jleast Sl 5 .(V0) 5,1

4 Ogelposel 51w

Wy-I€¢ /1i€o0 GG /oGms)5 by eole slEilils /455l (Sib)) eglc alas


https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

icp

03 Mg Ll s Jpeme JB 5 Jo (B3
- S e 53 5 5 )ls g;<:....4 oT 14K rli‘..a
S )kl dpol 5 IS Lyl s Sl
g 5T 30 8 aley (ST 1,8 S
Sl glas il Gds gl 5 0B sy
@Lﬁ..\;{d{.@ffgﬂdﬂ Sl el S
("f"‘“ cmlial il Wil 6,1 Jgu 5 S
B Sl S e s L o
31 eslazal (g3 Tewd Db (S saab s
3 080 YY) Wil OV gams 4 H3 4 S
51 AT e s 450 VPP o Ol 5y e
JS doss OY/Y (s 8 515 s 30sm (23 St
bags doys YA 5 N Li bl 4 b
o3I te NETS gpsl oS S il o
W ges 5 S8 mp 3 igalle 4 (ST sy
Olpl 53 a8 6 K5 Slidss s (YY) i edalice
b el (i ot @b S (ST )
L4 sad 3 Lo ys AY/F 5 (YY) bad sad Lo ys OV/NY
el 5 OT ST azals oL SL ST (YF)
3 e Bl O gl gy D)l )3l
Bl s B LS S ST g5l 5o
5 e 4 Skl gl Sule) Ol 4 4 5 L
Cglite Calibes O H3 ol S5 2ildg 5,4
sldas e Ol pl 53 el (abu\ G 5 (Y0) ol
o SaIT 5l doys YWA i i 45505 ¥4
Slas 53 Wsadlo & (ST 55 e S slls
ol pie el s D1l BlE I (6 5k (sla e
(o S 255 3 4 SV pp 55 09 8 ST
Cildgy Caley pe o) siwly 8 sla i Sl eslanal
5 b meme iiad pde 5 (635 Cildg ¢ Jald
goike b 0T otias a5 adsl 3lpn 5 g (S5 T
S 5 M5 Calibe Jol o (b 0Ll L 5 O g

(Ao g3 Vo) Migadlo & ST 55 555 46
58l S 5SSkl 5 (Aops A) a3 IS
35 @b SL ST sy s o (doys V)
Sl ooy DT @y Cilides Olddiond b (5HS 51 5
G303 VYol plasil 30 53 &7 (i 53 (YY)
SlaeasT b sy guly 5 ol b Juld gHe osla
NP 59,5 03057 3550 8 o 5 2y ¢ 205
S S 95 4 03T 35050 Lo )3 OY/D &S i S

OA) Ls s
CaiS g U b Bl ye 5538 )5 a5 sy p o
G303 80 51 el plodl e ey (S5 S
S 5 MW gall 1 6)le a5 aad (o)1 3,50
o o dl i 3 Aoy TPOLL sy
o e andllas 55 .(08) W g wsiysl S S slalinl
2575 508 oS S Al 5 W palle 4 (S5 T
b Sladisel (S5sms S CoiS il
o s @l 1 (ol 3 Ikl s
GBSk faed dgn 2l STL Sk Jolse
b sl oo LS e e b JESH Jole 1 51 st
LT s molig Lol b bl Sy s Sladlas oyl
Okl ol a6l 1y (2boL g by 4t cag
V) AS e Grotn Sreen S i ST
A il F s ol 1 T 53 687 (o) 53 (V4o
S 3a5 3l 0 o 55 520 5 30 b e (5L S S
- o JUsl B sy 4y (S5 ol ol s
2 ek plowil din 5287 55 oS ke s (Y0) sl
95 (S 2IT s 5 3l (s 6503 V2§ samn
Sloyar ol 5 A8 5 ey 3
sl ol 6 ey Wk sa5 S gl gy
SV dgpl aw g o IS L Lal Ayl gs (kg
CiS (YY) Kds e eSS kbl i

25 5 Gl ps e e (S5 S


https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

Kcw

(rlgss e Hgedle o S S @ o)z
34T oS S 550 5 S S bl i
lags STL s a8 i o 55ls gl omen 5 dis s
4 g Loy Vv plomea LWL odalis
4 S ges CLQJ doys Ve p\.&a@;’jT
Sucaslie Ol (V) Lsg uluo pleS S0l
Calies Ghlie 55 S o ST pl5l & Cod S350
ool slom | (Gl g 53 (S8 Dl > 4 Ol
eSS s ST e Ol 53 Sl (Conglin
2> Bk 5 S ST wl s S s Ol
o 5 b nn s G 5 BT 4 (o e Ol e
S 5 (S s (G (Gl Ll
S Jle el sl adlllan 3550 mal
Slen e Ll o (oME Slge 5 e
Gk 31 AL glee sens 5 gl (1S
DO e g e Lih s R o JT glde O3,
o) g gdre ke 5 YL olde S50 s
5 s ST (FOV) dmas cale oy S
Gk S ssler slacs S 4 OT gloes 4T 5
m gl e T blos b ples 3o b 51 L5 Ol
55 onlimul 350 oSS go ST Lol uimen 5,8
L Loy el gl Olys Cgr & (Sl
- 0 oslainl Oll g STy slge j5 35380 Ol ge
oslaw! élﬁ 93 &S L 6&3; 4 Glate >4k
3o Se glaaslie JUl (ol gl 638
Ll O 55 Sl geesysT i 5 b
23 oydm Gk 3 ol o Sor pomen
555 JEl Lol Cal (San ki slaes,sT
ST S s o5 S 5 4 sl
5 Olays 6Ky ssbie 4 Dbl 5 eSS
A am g L g e eslatal Ad S e
(Sl 5 (Sap s LSS sT LS

9 ag S p ey salig Oyl el by .l
53:010) Sl (ol Calibne (sl g 55 o 5
o Ssalle s S 51 doys Vor bl p
G S13 4 eh aw a5 S (g Sl el
2l 4 (ho)s PP/77) Caslin Olje Lis g pslae
eSS o ST oled (6l Wosadlo 53 eSS 50 5T
—wf\:)'l.\a{;)lfjf):..whuw&fj).u.):
o S5 (5T 4 Caglie Ol o it S
93 55 65555 533 (Ao 3 AVFY) SUSS Ll 5 4,
ST a MWl (Aoys Vor) ol d &sel
ST eSSy Sy
4y e Sl sl 5 JglS e S
sy pslie o gilie 5 (AL o STl
Slagised dd plonil S 5 55087 53 o Ade o
Lied sy B 51 e s sluls oSS
Seslizal by A5 8 15 ) 3psm 555l sie
S s BT Calas 0037 @Sus Hlazl s,
3o s3 VYD & 503 VYA I 6 gomen 3 ki ol
g gai 1 Ao y3 VY/AF 5 Glasls ¢SS (olad gos
Ghallr 4w Lop S ol 4 oI n
(s A dWS sald s 4 GEsmlasie |
3 e bl el pl (AL
pslin (lass I Sliwi iz g ploom cpmslag
3 S G sy et e W s
AY9) Lo ald N 5V Y OV (i 5w abew oo
(s G303 WYY Sl ekl plosil O pl 53 &S glasillas s
58 S S shilial @ e T do s YWY ( Su
S sl Olas &S I sl ey (opmmen Ly
¢ W ke b ST oS
3 el 4 Yl aslie 5 ke 5 e by 3 )
S3y okd plal adlllas ((OY) Ud edalin gl

3y5n S gy o5 ol 0L & i 558 53 (S

Wy-I€¢ /1i€o0 GG /oGms)5 by eole slEilils /455l (Sib)) eglc alas


https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

Kc

OT pogdle 5 )00 Dlad 4 oLl 2D
T a gl Wls e (ST Jelo sla ST,
Wols 3,5 55 oll gl oS sl eSS s
o3 5l Sl o 5 2ilg syl 5 OIS Cule,
Gt gbes sl eSSy slaals,8 55
ol ol Bl o S 131 (55 sk

LSRR o}
ol ST o&isls s prowe OS5 abuy

,i:;‘,u,uu)é,gm{a;,ﬁd\rwﬁs&gbb

D o S15,548 4

j)ﬁ -\A:L;o olis ny .3)\.3 S 9 @3}!\ BYS) M‘).ﬁ»
Sheslinel b s e Ol 53 o5, glacsslis
(P CYA OYQ) Sl Ol 53 05 S db DLS 5
S i bdges & sl Ol anllles opl o]
Sl ST a adlllan 550 sla e 5l ok (55T mer
-G“JT @ oold dr sl SL s e o.s}ST 1olew
polie 35050 3l (ol 03 (o p a0 LSS
—G:JT)'I Gl 4 Lo js Vv Cwglas iomen .S 9

S ol 51l etalin )y opl 53 LESS 40

S S s Sl 4 (5 b slaenysT 3 (ST

References

1. Khoramrooz SS, Sarikhani M, Khosravani SA, Farhang Falah M, Mahmoudi Y, Sharifi A.
Microbial contamination determination of cream suit, traditional ice cream and olovia in Yasuj city in
2014. Armaghane-danesh. 2015;20(6):526-37.

2. Moeenfard M, Purazarang H, Tehrani MM. Effects of milk solids-non-fat content on physical,
chemical and sensory properties of frozen yogurt. Iranian J Nutr Sci Food Technol. 2012; 6(4):33-40.
3. Seo KH, Valentin-Bon IE, Brackett RE. Detection and enumeration of Salmonella Enteritidis in
homemade ice cream associated with an outbreak: Comparison of conventional and real-time PCR
methods. J Food Protect. 2006;69(3):639-43.

4. Alsagher MR. Evaluation of bacteriological quality of packed ice creams sold in retail stores in
tripoli city, Libya. Sch Acad J Pharm 2021;10(1):19-23.

5. Tajbakhsh E, Moumeni M. Detection of staphylococcus areus and salmonella typimurium in
traditional and industrial olivie salads in shahrekord city. J Food Microbiol. 2015;2(1):39-48.

6. Lorenzo JM, Munekata PE, Dominguez R, Pateiro M, Saraiva JA, Franco D. Main groups of
microorganisms of relevance for food safety and stability: general aspects and overall
description. Innov Food Sci Emerg Technol. 2018:2018 (2018):53-107.

7. Ramazanzadeh R, Moradi G, Zandi S, Mohammadi S, Rouhi S, Pourzare M et al. A survey of
contamination rate and antibiotic resistant of gram-negative bacteria isolated from patients in various
wards of Toohid and Besat Hospitals of Sanandaj city during 2013-2014 years. Pajouhan Scientific
Journal. 2016;14(3):11-19.

8. Yaman H, Elmali M, Ulukanli Z, Tuzcu M, Genctav K. Microbial quality of ice cream sold openly
by retail outlets in Turkey. Rev Med Vet. 2006;157(10):457-62.

9. Molaabaszadeh H, Molaazadeh M, Hajizadeh N, Mohammadzadeh GN. Prevalence and antibiotic
profile of Escherichia coli in traditionally made ice cream in retails of Khoy. Food Hyg. 2012;2(6):31-
8.

10. Shahryari A, Tabarsaa H, Ghasemi S, Shahinei A, Ghodes Mofidi E. Evaluation of traditional ice
cream contamination to Escherichia coli and Enterobacteriaceae in Gorgan ice cream enterprises in
2010. J Health. 2010;1(2):7-14.

11. Nwinyi OC, Obehi E, Tomilola A, Oniha MI, Olopade BK. Antibiotic susceptibility patterns of
bacteria species isolated from ice-cream vended in Ota and Lagos Metropolis. Res J Microbiol.
2017;12(1):50-7.

12. Abri R, lotfipour F, Asghari R, Ahangarzadeh Rezaee M. High occurrence and antimicrobial
resistance of Staphylococcus aureus isolates from unpacked ice creams. Infect Epidemiol Microbiol.
2019;5(2):25-31.

13. Tille P. Bailey & Scott's diagnostic microbiology-E-Book. Elsevier Health Sciences; 2015.

14. Park JM, Kim JM, Hong JW, You YH. Microbial control measures for soft ice cream in franchise
brands: A comparative analysis of microbial analysis and manufacturing practices. Food Sci Nutr.
2020;8(3):1583-95.


https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

€0

15. Clinical and laboratory standards institute (CLSI). M100, Performance standards for antimicrobial
susceptibility testing. 28nd ed. Wayne: clinical and laboratory standards institute. 2018; 30-40, 54-61,
77-80.

16. Khammar F, Alipour Askndany M, Saadati D. Study of Salmonella contamination of traditional
ice creams in Zabol City, Iran. Iran J Med Microbiol. 2017; 11 (1): 83-89.

17. Inuwa A, Lunt A, Czuprynski C, Miller G, Rankin SA. Hygienic shortcomings of frozen dessert
freezing equipment and fate of Listeria monocytogenes on ice cream-soiled stainless steel. J Food
Prot. 2017;80(11):1897-902.

18. Alegbeleye OO, Singleton I, Sant'‘Ana AS. Sources and contamination routes of microbial
pathogens to fresh produce during field cultivation: a review. Food Microbiol. 2018;73:177-208.

19. Gomes BC, Esteves CT, Palazzo ICV, Darini ALC, Felis GE, Sechi LA, Franco BD, De Martinis
EC. Prevalence and characterization of Enterococcus spp. isolated from Brazilian foods. Food
Microbiol. 2008;25(5):668-75.

20. Fadihl J, Mohammad SQ, Al-grtani YM. Microbiological evaluation of locally produced ice
cream in Baquba city, Irag. J Phys. 2019;1294(6):062057.

21. Ottesen A, Ramachandran P, Chen Y, Brown E, Reed E, Strain E. Quasimetagenomic source
tracking of Listeria monocytogenes from naturally contaminated ice cream. BMC infectious disease.
BMC Infect Dis. 2020;20(1):1-6.

22. Suganya SG, Kiruthikadevi B, Ramesh M. Isolation and identification of bacteria in ice-cream
samples marketed in Tiruchirappalli city, Tamilnadu, India. Uttar Pradesh J Zool. 2021;42(7): 33-41.
23. Hassanzadazar H, Abdollahi R, Haj Gholizadeh G, Dalir Rad M, Mehdizadeh T. Investigating of
the bacteriological contamination in traditionally manufactured ice creams in Urmia city. Food Hyg.
2012;2(5): 1-9.

24. Rezaei M, Parviz M, Javanmard MR. The Survey on the Bacterial Contamination of Traditional &
Pasteurized ice Cream Produced in Arak City (summer and fall 2011). Tolooebehdasht.
2014;13(3):21-30.

25. Shekarforoush SH, Jafarpour B. Comparation microbial and chemical specification of traditional
ice cream produced in Shiraz with ISIR standards. Armaghane-danesh, Yasuj University of Medical
Sciences Journal. 2006;3(2):11-16.

26. Metz M, Sheehan J, Feng PC. Use of indicator bacteria for monitoring sanitary quality of raw milk
cheeses—a literature review. Food Microbial. 2020;85(2020):103283.

27. Babacan O. Antibiotic susceptibility and phylogenetic analyses for the origins and serotypes of
Listeria monocytogenes strains isolated from ice cream and cream cakes. Turk J Vet Anim Sci.
2020;44(5):1100-9.

28. Nwinyi CO, Obehi E, Tomilola A, Oniha IM, Bunmi O. Antibiotic susceptibility patterns of
bacteria species isolated from ice-cream vended in Ota and Lagos metropolis. Res J Microbiol.
2017;12(1):50-7.

29. GadAllah AH, Abou Zied AH, Fahim KM. Risk profile of some food safety hazards associated
with ice-cream sold in Egyp. Int Dairy J. 2020;15(3):123-33.

30. Mahmoudi R, Golchin., Farhoodi A. A review on antibiotic residues in animal-derived foods in
Iran over the last thirty years. J Mazandaran Univ Med Sci. 2014;24 (119):213-22.

Wy-I€¢ /1i€o0 GG /oGms)5 by eole slEilils /455l (Sib)) eglc alas


https://zanko.muk.ac.ir/article-1-572-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-05-28 ]

o

[Original paper ]

Evaluation of infection of traditional ice creams with Salmonella,
Staphylococcus aureus and coliforms and determination of their antibiotic
resistance

Mehdi Sharifi Soltani®, Atefeh Bozorgi ?*

1. Assistant Professor of Microbiology, Department of Veterinary, Chalus Branch, Islamic Azad University,
Chalus, Iran.

2. Assistant Professor of Microbiology, Department of Veterinary, Babol Branch, Islamic Azad University,
Babol, Iran.

Corresponding Author: Atefeh Bozorgi, Tel: +989353929575 Email: atefeh.bozorgi@yahoo.com

Abstract
Background and Aim: Consumption of ice cream contaminated with microbes causes
various diseases. The survey and screening of this product is important for the presence of
various microbes, so this study was performed to investigate the contamination of traditional
ice cream.

Materials and Methods: From three cities of Bandar Torkaman, Gorgan and Kordkuy, 20
separate samples and a total of 60 samples of traditional ice cream were collected. Detection

of Staphylococcus aureus, Salmonella and coliforms was performed by microbiological
phenotypic tests including culture on culture media of each bacterium and catalase, oxidase
and coagulase tests. Antibiotic susceptibility was determined by disk diffusion method and
according to the instructions of the Clinical and Laboratory Standards Institute 2018, the
statistical method was performed with SPSS 16 software and Chi-square test (X2) (p<0.05).

Results: The highest contamination of samples in Bandar Torkaman was to Salmonella and
coliforms (60% each), in Gorgan and also in Kordkuy was to coliforms (90% and 80%,
respectively). 100% of isolated Salmonella species in all three cities were resistant to

doxycycline. There was a significant difference between antibiotic resistances of bacteria
isolated from ice cream samples taken from cities (p<0.05).

Conclusion: Bacterial contamination and antibiotic resistance were present in traditional ice
cream samples received from the studied cities. Careful control and treatment of
contaminants in traditional ice cream factories is essential.

Keywords: Salmonella, Staphylococcus aureus, Drug resistance, Microbial, Iran
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