[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

(" RV

R Yo
Oland ) (S pole ol alxo
PEF-NYA AFAQ crage 0 0590

38 Olomiud y § Olo 3 (S ygis 03 395wl g 30 M (oS g MWT 40 F398T Ol 50 (b 5

g dlllan = IFAY-AA sla L

2Ok R dinl ¢ slow! wle FOWLo ) o (90 e dodgiw AY
WAANT Wl Bpdy A4 Ao gi 3 4Mol Cdlpd  A4/+ 1+ 0:gdhol Cagr oukin 5 4 Wlho Jlosl 43/+0/11:llo Bl 5
N

03501 pls STy53 Gasb 51 BT oS 5T i [l pos 5 oo it Sl DS 5 Lo penS 53T 1800 9 Ao
Gon b adlhe opl 00 0 b 35l M S D8] & 90 a0 oS 50 o ojdgilie jl ey g9 00l Sllga> oy o)l
s el o5l o (S Sy gy Stz M (S 9T (50 (s

3 SbesS g Olmind) Gl ol 4l e mhaw Sl on gy sl Aiged YA Slaw (rogs asdllas (al o ilagg) g Slge
A Sl e BTy S s, b eS0T (e 35 (6 sl VAN L i 5 VWAV o s
Kruskal- 3 Mann-Whitney (s l,bG slaygo3] bl p asllas ol jo Sglite adye g 0dgs Jome g Juad cpo Oglis
A5 2, Wallis

e b 00l meiis BIFVVYOIYY D@L sdgie ) o35l ot (glodiges 4dS ;5 M1 S 3T dlaazily
o 3 ylasbial 51 YL cu 5 s adiged 5l (Ages V) oy VV/A g (Wiged V) duoyo Y/ 0 M (ST 4 Soll
Gl s yob 4y calize Bblie ;o suds oy b sladises o (Sogll (Kl 090 B+ ng/L) Lg,l 5 (V+ +ng/L) ]
ryas 3 Gk a5 oo olid g ygily b 50 HeeS T Gl50l s Sl Sy 2L P <01+ 0) wog Dislite
O<HISN») 095 3olo 5055 ogas 10 gaos0 cpl a5 (HISY) auS cod uagd |y (VLLS )5 Caodls « s OB o

5 ot Wl (oeges cdls gl ogilly Jlas Sy Wi oo el sladiged ;3 (S PTGV pr0lis 15 yuS aens
Sl o8 sl Olgie 4 plgioe |y (il Sl )5 lasgi 0l g ol e g plo SThss 30 (S G s alS
8 )F 5 o M S 3T Jlil s

Ol el (Ol y dly IS olissl L2 ossls ¢ gl slassls bl wled )87 (g pomils -

Ol Doy (Ol (K ke oils ety s Slighod 55 50 sy Ulysbil (U ptos sbiy 55) Y

a.dini@rums.ac.ir : Sy Sl Coy o FEFEYATY 5 55, 55 o FEFEYAYVAY il

Ol cObmind; Olmidy (S psle o8l (K5 oSty IS Lo i S ¢ i3 JUT 5 (5l senc] (B 0aT 05,8 sl ¥
Ol ) Dl Ol (S sl ol (bltgy 0aSCadls clas Sty mign 03,8 IS bams i S e tils -

Ol el S Ol S (K psle oails epls 5135 d 8 o8ty T ety o o 421 ol S0


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

e 9 0lS GO g 031y 3wl i 53 M oS 59T & S5 9T 310 o551 VI FF

dodo by g ole e mle 4 BasS Gras owyiwd
ok gycnl 5l 008 (o0 0aiS Bras cdl @
oz 5 @holm bl Cailes Caz lajgss
Ot 4 pladl Sllss 5 ldl glp S sl
Sl 5o IV] Wlesges oyl glp oo LB o STas
A i 4 el g9yl 5 158 S l55 5 L)l 4ol
IA-a] ol oass pes o S6kS 4
S gL s bl ogas 10 (goarie Sldllae
ouds plwl plpl )0 ead (6,518 5 5 loyds o MI
s 3l aiged A olaws o) ISen g Rasti-Ardakany .ol
Sge 1) Oledol b adye mhe )5 Sgzge opgiuly
SOl Siles a5 g o] 5l (S gls aisls 1,8 L)
6LDJ.H..J 9 005.3 )....J » ra;yla V’ M1 ij)’b—l Q
3 Gt 2o, YYID) lisl sl 5zl 50 eads oS
Glos 4 Cans e Sogl (Ll okl us
a5l s deye YIPY) lel 3l adei og el
b3, ;o Babaee g Ali Nia [V« ] awsls (L)) o st
S8l Sl laisle Gl o 03y5mly ed iged VO
3hae,e WY as Woges byl o e Sl PYIAY I,
DT axals 1) ol s et oo 5 i (Sooll adiges
L WWAR sladle b oS oladlas o L5 joba
WS Sjge jleal onygial slapt g, =)V
g;ojﬂ J.]a) )l 0)4)9......4[4 ).«....: Ms as QB o QLAMJ

IV 0] ol 4l sgagy S 9581 4

doddo

S5y 5l Jol> lacudplio 5| M (S Y]
610%51)5 Olsie 4 a5 el BI u...MSy)b—l Oy
DT s 8 s o0l e g93on g 0l s o  Sglio
09 adss Bl S M1 a4 009l 0, b pls ax oyl
a9 00,5 aeSgium 1) ol WS 8 35290 law 3]
aS wilosls lis Oladllas asgles oo Jows M1 u...MSy)ls—l
s & S 4 o0l glacsTygs 5l onlinul U aals aydss
SVgarme ;0 aSh web oo bapls Sl g Cungone Sl
Gl 0y 0)lg g 00l 0,3 0 pls g wle il
5 o M1 ST 51 alisl iy oo o
Saie jlas e YUY Ll oo )F oo &ds ol )b 5l i
@ b S p00m 5l e plo STyg5 50 B S 00
Fl oo S why ed S 4 ead Jate oSS
d a5 cl ead atise alsdS olidss e [Y
“so ol Gy 4 M S 31 0950 aie (25553
St lad g el Gras 4 aeos b cnlpls o] wst
Syel aley pae &ygo 0 ML oS g L agzlge
L8] sl oo ial33l dg o tolage

A5 5 6yl ogme 0 (o slaoly suz sl
5 OBaS Brae Cwdle ())sliS DY gane Lilag
Sl a5 Sl poge £5050 50 (LS wg il cules
D8 azgi 0)50 (e Slge Codls 5 Coal Dgups gz jo

GhalS g wlopw B el 5550 50 4 dxgi pae 5,5

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

V20

31,860 503 giw AN

V iSlas) lagyge;l pll ley U g ool Jaiie olfisle;]
ool el gyeass ol 5 il 4z 0 -YY 508 5 (G,
@ old) S pgle oRiils 31 U1 a5 s axdllas
23l oo IRRUMS.REC.1398.014 o5 o)l

+10 cdale b (STOCK) M1 (S 99T gl o lasliwl
Syl WS 5y Jpame pdlen 5 05350
ol ¢ (HPLC grade) 1sLlS yq0lS | yisginl 9 Jgilis
7| PYSUIRPRVIN L SUR VIR JX S e R VS 0 BRSPS TR
Caz b oolaiwl (Gldl She) apwl SO el
Jypaze ML (idlyiml g 5l Lalis y padss
s oolazl 1S5 ol wSLlg 8

5B HPLC oSt 5 oolawl b gl (31,5 g5leg S 5 JUT
GX-271 )yl Sy a5 ypzmo (Waters, USA) ugSiro
oK NOYD Jus Binary ey «(Aspec Gilson, USA
&l oS JyuS  (DG2,  USA) oy
(Blue, 2475) il 68 5Lu ST 4 (Waters,5CH, USA)
(ODS YA ()5 g ooliwl 0y50 (g b plel
D91 o9, S0 O 5 yio Jwo ¥/P s Lo YO+ Nova Pak)
&S ph esle (Manifold) S5 cod 0aiSe i )
b Y12 Joe LXiw 50 6l JoblS” Vac Master
Sigma, 2.16, Sigma Co. ) ol L& oS0
ks oS cSle Direct-Q5 5Lgs (Germany
s 00liil 1S 5ol MS3B Jo KA oS5 59 1S 5ol

B mbe GBSl s ML Sl (1l cux

aids y yid b A Sy 56 Gl S b usSxe

o e 5 MI (S0 0 o Gl o1
Sygpo 1wl ool ools lis s o1 Lol BT g 00g
S92 ge Cordy dunlie 5 b ;3 HenS eI (e L))
plxl le,S liwl (glagyliw ol jo aS axindS Sledllas b
ol Boeals o1 1y ol S stesn [AVVAD el sas
JOU0Y § ERENURCEN )V IARV-INPSNT 2] KV RV PR B 1 298
3 olrdy 5 GleS Gl gl )3 0ad 4o op gl
Ol g (ol o 9 62) VYAV Jlo b Jad g0
Cordy (s p sskaie 4 ) (obo olype s 25 VYA Lo
55l Gize (layS bl j3 0ad @ jei sl (Sllage
b sig) g olge

woye e )0 o gtul b (Heogi adlllae (pl s
Wgei 17) (lo)S 5 (led diges V) (lonind) (liw e
e 5 WAV o s o) Al e 50 b (s
woe mhw oS lpse 3 OYIA Jlo sbds
(PMS) post marketing surveillance #,b  wluly
Bras p sloaiy 2ad )b pdised gyl ¢ 1 losle
b (ol 00t 53 anlllae ;5 oy by ogpisly o
7 GBS R 595 G )3 00 @598 bt 5l eolinu
W3S sl S Lo pge g (Lig)8 oo o )5inly
0 S9rge o ygiwly b ladiy ;o Cusgame foa
Cog sl b 4k gl o laniy ST sy mhan
S0 paiges (Ol )d Cug 99 5 Glme) 5O oy 99)
adgl oole) wlive el g w L (6,155 sladiges 5 S0l

4G bdigel g Waua 8 Bd> dsllas jl (Gl odgi Loyl g

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

e 9 ObS SOk g 030 5 sl i 53 M oS 53T 4 S5 9T 3130 b 5,1 V) FF

u}w 6Le‘.q‘ L ‘) s g )‘\)Q)JLA tj.s).m o eolawl
Sy a1y 0als Blo pod i Lo 0 Jlade 5 Jato
Fud dee Y LY) Gi.w.a»l 4 ol oald o3l g 00,5 Jaiie
s dawgd Joe ol OIS e et ) (aids (o
J,2S (Manifold, Vac Master, Canada) S5 cos oaiSe
l.‘: ol J.J}; o)...syd u] ]MJ(SIM Y- Lv ug.u.u e R
0l g oo &5 18 Lo Direct-Q5 ,5bgs olKiws
Q0,8 Sl et o HLid olool b g ol cols g
sl WYO gte oad Sas gl e Y]
Jbs 5o 9 b 03l jeme (idloniesl (ot I yudgin
oyigd ol il Lo VYO L Jbg Slhgims 0y (55 0ex
22,5 e 5,0l MSIB Jas IKA 50 b 5 0 35,
wle (5 5ileg S olfiws 4 Jby 5iome diged ojlac 4
ab G, Y 2L
2 s G ML (S T G pme Sy 23]
(Hazard Index; oo ,81 s asls 5l eolitwl b edlw
dolie jolaieds (Ll oy Lyv-vy] o 3,31, HI)
Bras Sde a4y M1 u,..u.f}v)b] Shigl e ol 3l ool
s b HIL Lol ailoee (V) adaly ulalpp lod g s
(Estimated Daily Intake; ailjq, &8 e olie slo aLis
Jsb e sl alis; (BLys 599 Ole) TDso » EDI)
O “)9)@ )LIaJ as ulfd)? ) olo Y¥ sé)ld.;t:.w‘ P
L ol yaes5 G 4 Mie |y 5050 0550 Slilga> 5l ooy
Brver (Goal eiSB el (W55 bajg0g5 5l (oS 5

Sl Ve gl 5eS 9V gl s polde 008 dcile

ol FYO 5 Y50 gyn Jobo by uiluols Lo ST
o, sl a0 YO Hgw slos a5 (g 9bay wl colaiul
S psginl (ol Jolis oo ooliswl S oo 516 .0 oudass
5 bl cus DAl g e YO 5 VO slacas &
o Ol dedises aBall @l JpS
b5l o, g ool adlol SO diges 40 M1 S 9061
odal Cewods gl il sy 5l eoliiwl b.aus 5 (s
G s 5 g 0 1) gl 415 5 2005 Sl
Limit of Quantification; ) ,lade cpusd o> .Cowl 00
B 285 5 omo b Syl e 505 g, b LOQ
S Ggaml S i 4 4z b Lol Gy g
2 Sl oY Jlade g Jlade (e JB &5 bl
P ey o e 5o, ¥ o g ab ad s Sl o i) e
Sall s 2 S5l Y gl o SOk g
Sl (5eSle cga3l Jolpe adlS plil 5l ey
(Relative Standard — oows o lasbiwl Gyl 5 o lastenl
oo 730V Jguz )0 g 00l dpwlos gl Deviation %)
ol
ISl 4z YVl o bt sleaise
byl o)z e 9 p,5 (Memert, WBU45, Germany)
Do dy a5 )3 590 Fove Sy b oty il abiws &
Sl Sz oz O S g Sl Al N0
MN 619, ) Slo &5 3l Jluxl )15 sloe 4565 0
,9+¢ (Macherey-Nagel GmbH & co0.KG, Germany

M1 @Mﬁ‘s—u—“‘ slegsiw 3l Ladss gl ol eols

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

2y

31,860 503 giw AN

oo b Solewl Jlade o 505 Ghe) L jlde sl 0o
g5 8 lastiw] Bl ! (. Sile el Cavsas g3 BB s g
(Relative Standard Deviation %) o o lasbiw! Gl >l
dwlre L350 oy el ol 0 ) Jgu jo @l
S, laitiwl Bl ol g 0gs o lasliwl Joud bl oogame ;o oo
P59k <[+ Y LOQ ,laie 5,5 jolow doyo 08 3l o
Limit of ) jaseis o> lode g .0d s 2 L g
Saie pgw SO) yd e 5 p,Seb /e e oV (Detection
collae aid o> sdims lid a5 Wb awlxe (LOQ
Ivol wsb oo oygesT sl
ool ool lad ¥ Jgaz 4o yud diges (Sogll mls
a5 5 aba o obj,l Cude adiges adS jo  Sodl .ol
oS (Ao )3 AY) Wigad YV sland )0 S D8 4y Sogll
Bgad £ oolaad Ll S5yl Lyl aols] Jed LB o
Voo 5l a8 9 0,596 00 5l i 6?09.” shls (VO/7¥)
2o yd VIO 55 (S M 4 (Sogll 5 2iogy 12 ool
a5 Syl il 2 S Pl Ve e Sl G (4503 1) Ladiges
Span b goog ol o bl Jeud bl as 5l 5YL a5
5ot bised 51 Sy g )0 S P e 05
(PS5 oS i p S gl Br ) uSuS 5 oasxio YL o sl
2 ML ST @y (Sogll LIS j5b 4 as s
Byl 5 Sl g yid o 0,596 O/F 1Y/ oogae
2 eSS YYIYAEYV/E e M1 (S 6d81 4 Sogll Lre

3 G polie g lawgie Gu)s—l BN XN AR v
a Aol o g BB o8 s saias las Ve
Iy col JEasS G pas gl oS ol

__EDI/TDs
50000

L el 3o,k 3l Ml L,,w.Sy)aLel alye, Bras Gl

HI

M)

Ol e Sl 05d oo 005 e (V) alal; 5l ool
«(Daily Milk Intake) ailjs, Brae md e lade
5 ©) ozygisly b )0 MI (S D1 clile (1 Sike
dwle (Body Weight) 0S8 a0y 059 (uibee

DMIxC
BW

EDI = )

PSSV i tal yo Slnl e sln il B pan
2 Gl pSskS NAY Loy alyy, Brae Jobe Jlo
ol B Gk » ogs [YY] ws a0 Sl
Environmental Protection ) cuwg) loxe I cblas
O3S g p,5slS Ve Yl sl (Agency; EPA
1A 2 7 IRGPCER SRITERNPNK NV
el g 4525 YO ases SPSS lidle 5 5l oolasal L
3loolaiwl b bools a5 (yogs Jloys latl .ol plexil laosls
4 a>g L .o plbxl Kolmogorov-Smirnov  yee;l
@ Sogdl slaools w555 g Jloys e g atidS Slalllas
Jgpad sladiges (o S s sladigas ;0 S I
Gl slagsesl Sl eslinal L bz (slapd
rhw o8 obj,l Kruskal-Wallis ¢ Mann-Whitney

A% a8 T L o o /e 0 aygel jo (o)l S

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

e 9 0LS GO g 03y siwl b 33 M S 98T & S5 9T 0158 b3yl VIPA

M1 s 37567 </« ' nG/ G2y 57 Ol 50 b SO digad Sl b o 30 9 (S5kw (o5 9 (S5bw (RS A dewlimo — | [9A

(;f;;ffotgﬁ;) Yo digas 33 (+f++¥ NG/ M1 S ST cllilé s,

AR R \

VY8 “feeyy Y

Vool ofeeY ¥

av/o SRRV f

Vv ey 0

(REZA! ERAS! 12

Vev/A e \4

Vey R A

AT ey a

vy SERAYS Ve

A ofeeY N

Veols R Y

Ay SERAYS W

VYTV oYy VE

V- EIY e 0

v/ ERAL \$

(R e Y

V-£10 ERAS! VA
\RRY24 R Sile

OIA® “fee NNy (SD) Lxo 3l il
OIN . OIN . (RSDY%) (oo jlme il il
- -1+ +Yng/l (LOQ) ,lace fpuuns o
- o/++-#¥Ang/l (LOD) _asis o>

TFAYV=9A S 33 Olomind s 9 Olo 3~ Ol 3¢5 33 4 36 pebaw Sl ok (S99 R0 0 31 ygiwl i 3O M S 3767 0 38T S0 -1 J94>

o3 355wl yed 0 M (ronsS 53T SoglT 0 598
Polaie  wlo  cuibe o Gyl aiged ol
Yoo<x<b+e B+<x<)e» LOD<x<d: <LOD

YE/YE YE/ay £ YV /5) V (Y/A%) £ (YY1 %) VA (YY1 %) . Y§ bl
-/yoa® b dlgi Juad
Y$/ov \IZAVERN7Ant . . W (V- %) . VY Olns;
% TA/5Y AN £ Y-/ . V(5/¥%) Vo (A¥/A%) - \$ obs wilie
e Va/rs YE/V- £ YV V($/Y%) o (YVVY%) VY (YA%) - Yy olxind, &I> paiged
vv/oy be Fa/ay £ YY/vF . Y (YY/Y%) Y (YY/A%) . 3 obs
Y¥/qy abe YE/Y. £ /YA . . v (1 %) . ¥ obrind,
\Y/5A P VW/AY £ 1V/50 . . w(Oe-%) - VY RS
ofeevEE AV/AEC YE/YY £ ¥V Y Y (V#/v%) £ (22/¥%) Y (\#/Y%) . 4 Mpe g 0005 O gF el
YY/ov YV/EY £ \Y/FY . . v (V%) . ¥ s
ZAT \IVARIERYA'R . . Y (V%) . Y Crg)8
v /ovbe Ya/8y £ a/vq . . Y (1 -+ %) . ¥ ol
IS Sxo ISP < +/+0 Kruskal-Wallis Sgo T w5 Mann-Whitney sosT
198 Jlo Y o)l (V4 6,93 Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

YV#4

31,860 503 giw AN

o a4 bae Sl Gl GiieS =000 N)
VO el b (505 5 (938 A )0 ool adgi 0350l
b 4 bage (Sooll cp i g ) 4 e Selb VY g
S Pl VI 50l b g el )0 0ads 0gh 0350l
g Sl Gl 5ol xS a5 g
Ol 53 00l adgs o3 jsinly ol 0 M S 5IS1
OlesS Ol 5l 5pS (3 2 p Sl YAIT) ol
S5ud (G o sime gl ol Ll 0gy (d  p,5 9L YA/R)
p=+1¥")
Ol Slaed )3 o ginly b Bras (oDl S
2 @bl s w8 apulo HI 5 EDI (gl )5S L (ylnid)
SIML S M al5g, B paae ol 00 08,91 ¥ Jgo
= FY edgaze o (VS5 )3 o yginl b &b
5 0loS Ol jo o Blilas asly g o)ls 5 ¢/-A
2y QYLS 5 o ITY 5 TV sy e s,

A 2L, YIVY gV l50sS

5Bl oad ool HLis ¥ a0 a5 wisSolen
Jogine oppgialy ol ML ST (lie o
&8 Gl WS 5 (p=+/V+F) wis b))
S paiged o5 ygily d ;0 MI eS0T &y (Sl
eSlee i edmlive sy 5 Hle,S sla el (o ool
3 o Adye o y5inly yuds 0 MI (S BT 4 Sl
) it o5 ol ) g B YRV i, ol
oyl b 0 M S Ml & Sogll (:Silee
il S5l YANAY) (LS i ged o ol ad e
(= I5FT) 0 ;)|
g Adg Slal 5 0 Codgume @ azg L
slain 929 5 OlS 5 pOld) b 50 o gl
Sl sleas o ady L b saldy clrails)ls
Sl Gt sleaigel SESE Gl G pleyS bl
ol oas 03,0l ¥ gz 0 bl o3 ,giwl el saiS
Glojgd o Lo opygialy sl (Sogll Glie jo glis

a2yl legme enygiel b S oy

O35 9 YTy 31 695 93 10 0k S pao M s 37T 49 035/ T gl oMo &8y (b 55 -1 J9A>

o3 sl yul (ShoMw Sy (U3, oL

limdy (L s loyS oybuw e 055
HI EDI P YN [ RO HI EDI ST Kileo
<[fY «[+9Q < [fY “leA S Pyl
Al \ATATS o
YIvY -/f¥ Y -/f- olsegs

LSy ands oS 5 Tajkarimi Loy a5 s o

oSy S b idgy cod il V0 5l aiged YIY (g4,

- .

s 0 ML S 81 e sy 3 Jel s

Olie oS olo las (Lo )5 lisl )0 ouls b e 03 jeiwly

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

e 9 0LS GO g 031y 3wl i 53 M oS 53938T & S5 9T 3150 b3, VIV

dloo aSinl po)de 5 wid svalin plrind; 5 (oS
b 5l G ey b o M (S 5281 4y Sol]
3 S by Jad o (Sogll iSibe Lol gy s
oLSen s Nazari gl alie a8 0 b, bl s
Ceol Sl 3 syl o5 mly o (Fogll Gomis 5o
S50s slanlin] )5 snd ass op,siul ed Sezg (YA
Sgame oo 4y LS g plonind) (lis el 450 gl )
gl B onds g by ol o od Slrails S o
sl 5 2l s Ol llyd (bl Llse o
FlGlo e pae cel dihis o 0 Oglale gladss
ML (S 3BT @ o5 y550ly e (Sogll liee 0 Jead
Dol oyl b O g SISl e 098
0uds aJgi ony5mmsly b 55 (Sogll Gl o g)losiee
p=+1++Y) o ocaslice calizes 3blio 4o
ERINEA RN JENE IV N [
@ Sl See Jlo gl Jad ples jo () ol pl o il
oate Jolge aily golatdl 5 e 5 O Lulyd cle
Ival sies 3o ML oSl & s Sogll o
Gble ;o el looolys Sglaie (5 0aSs g iy Lyl )
Caghy 5 o) 2lsn 5 ol Condg odle 4y 58 iz
S Pl wdg (liee 2 aRlaie jo 0 Sl (aklaie
oo ozge a5 [ Y¥Y] 538 o 3G als e 5 Bl
Ghlis jo i 50 S Pl 4 (Sogll (l5ee b 005
e 3 Jele o ke WS s it oLl
- Jad 5 Ige Casby 5 Lo cpls SThgs 0 BI (S 3D

L@l BS5les,S (b 5l oolitul b )5S pulpw o
@ Sogdl Ll 5l ladiges auoys OF i pll YU LTS
ST eSilee 45 W )8 ot M (e 55301
o5 wls,lS eui il wiged VY 0 MI S oI
pRFLFAL T o3gaome 10 5 pSokS 0SS VY (le)S
DT e NOWINCREYE SRR
500 g 40 el ol Giagh 40 edwl Cavsds gl
s diges YY)l Se» 5 Pour noormohammadi
Ly Slimey bad jo lo)S o5 jgmnly ol A58 05 550ly
Jab o (ol nSile a5 ol JE )y 0550
2 Sl 5 el oa I35 1 0 S5 PVIY i
2 oeSel 0 5l s bdigad 3l asye TRV 1
odel oty gl 5l i Sogdl liae a5 09 p,55LS
s Mohajeri iagyy wli [YV] cul o> tagsy o
Ol 58 oyl pd diged TV (59, » LS
WY 50 M S 0T e a5 ol lid oyl
2 S8l SA-OANY ogazs 10 5 o diges 5l ao
Sl ooy VY 0 S M8l 4y Sogll a5 el o SolS
Olpl o lateul 5o slre s Sl i 0yl el dged
2 S oeSPMWl e 285 HIE 0 Dyl 0 s
Gl oals Sbyyl p 5 0dS 8,59l VYIFY o3 el
saias Hlis edel Cawsts @bt b awslic o o Jyvl
o5t95ly o 55 M1 S 30T 4 SoglT s 2l
el Glomind) e
M1 (S 58T a5 Sogdl 5 50 (6 lo cme S

Sloplan s 10 g Gliws) 5 Gl sladad o b 0

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

ARRA

31,860 503 giw AN

el o9 o des @ axg b olpl o sgll slaasly
(liwg) Gblie )3 9 098 o0 x5y sy ooy
Sae 4y g 005 a5 o,y |y o3 Shhgs )l )slas
sl jo ply Shygs 25T 5w oo 0p3S GYsb
2 S SIS hlew g Ngdoe 03 S g SzsS
hend S8 4 a2y b AYV] s ls agmy (Sogl s
ooz ed pyas  boeSgsile 4 (Sogll (e
szl 5 Sogll e plulis GGl (ol pliy touds (59
Bl ged pdy (Bl as 50 mlan o S lacsln

Sglds a5 (69925 b Sl 0o ylo (gousie Slallas (o
Jad o egara Gl gladad o Cugb, 5 L
g LS A Sy g0 S A el S5 g g Ol
Sllgs Slsx  guw¥oe,d (lp colaiwl 5,50 adsl
BV (i ) o oS wBl Al (6 Cuenl
ol deyie 10 ple 405 6l W g bl Lyl ol
&S e Slye el e 5 VL kS s Olie &
cge Mg oe wedise 03 p B4 pls Sli> Jge s
IYP] 00,5 oS YT o5 (i b s 055

odal Cawods polie 5l adllas 'yl 4o 00 dwwle EDI
2 oM 039 eSS 2 e S Pl cNY) Sleal slajed s
565 CIVY) amegyl 5 (VYY) olisle,S (- /YA) b <G,
Slp it Sldllas ;o sael Casoas polie I g cul
1Y) Glaed g (1)) Slgailes o(+/40) o)l e5 slo s
5 98 ol 0 Dl s e bLLIYY] el 50
5 e Sy Jdoas MI (S BT (2520 50 (28,5 1,8

Sl odls ool lis Kuiper-Goodman lawes &lol]

g ol,S il ax 0 VIO 51 565 sles ;o LSKS) YL sloo
(Al ood iy 4 ol ol 5 sle a0 TR 51 5
5 (W3l o, VEID 5l e s 0 slil 50) Cugh,
Cely o wmn Gl ) S ab b sl
Gl V] ol o S 3T s 55 5 )6
e Sl S M 0 B 0 VY W Al Cugbsy e
655 5 S s VO] 05t (2B gai 5 0y oo a,
Aspergillus s Aspergillus  flavus sl WSS
Cosb, L oSl o sol) 4 Wil o parasiticus
doyd £ B0 o aore Casby g de 0 VALY s
Ivel aus ws,
Wl ol 5 ol Olews b olpl 31 sladans jo
30 el azlge AVl oL mels g Bl sles islsdl
Jad 4 3g0e 0l 07038 A3 4 Sl Sendy i
S Jad yo g o3l adgle el (See 1) (s col>
olatdl 20 S izes Glpl Bl s )0 5
ALHdS ams 1 aS owd 5 el a5 cul a8 3 18 wuon
22 el sz JB ol ]y Sl 5l Aol 35
3 Sl oy JSid olge 55T aSepl & azgs b g
Loohles ulple wgdoe o)y K00 laysas
Sllgas 6lp YU coiS b olié el o olacosgame
35 29% Ob 2 g W axlge O 5 adgle wile 09>
5o ailoads Sz bails o bl &jgoas Cdel as |,
ol e 5l e [¥P] 0l 5 o plo 4 i (slangs el
- Sid asle unS P s J S slacenlw )lge

G}L“’ [KCS 9 u‘}w? W |FY- - RC ‘WL:"’ QS)BTJ'é 9 Q‘)Js

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

e 9 0LS GO g 03y giwl e 35 M oS 98T & S5 9T 01500 35l VIVY

e Slge 5l 0oys 18 alg, Loyl bl (slaysss
b slosygld Sl (S Bl b sed sl Ly
O Ao Gludns Slaogas dawly 4 b G pae dies
g ololig Lol cewl ouls apos s (slrog,S alS (gl
@ Ml slawiwl 5 cas] prees s o 4y e o8
SOl cdiSBpan ol 09,8 0 e bidgsas
Wile o yaie , dg3g 300 Bkl [¥A] wleas
SIS 09,5 93 (ul g (Bras b 50 lapeaS 5isSole
L8] el 00,8 slowl liios dad (o yo |, g BB
Wl 5l GpS atdS ol jo olnl o i Bras

- oend slacalw a5 09 p,59lS VO s o] Sl
U‘f‘ )—H.U 44‘)..» uua‘)ﬁ‘ u.@? 4.’....:54 o, Mla).' 5o W)
Sl o sialiEl gy bl el Jlo o 0, 5slS VO b
D9l dloul p FlS Ve B Ar 5L BIYAL B IYAR oo
oelais! Al deal b wiedan #)b al ol 2l 5l e
g alhl pl g ead Bl JBalS Gpae 4 adl
ol e cwedd pulidl g asls plaisl BasSady
s daogd Al jo el a8l alS 0 5olS £F ol
ool ool aid )3 la5 0 0 Sl S NVE b il ioliél 5
Syt prkins dalin (nl 3825 5 5ol allpw Srae ol
2 ool ke a8 5wy il bl
Gyas e Gl ax S5 sl pd )0 S 9081
sbml g Ve sae 5l o a4 e le cpl a8l el il
s Bpan 5l b azg BB s Vb (5 8 ks ez

coge Ll 08,5 o Sl a4 el oy ,gnal

5 olesS oliwsed o YL, sl HI a5y [vY]
b byl So sl SeS g STV g Y G gl
2 S Gl ay Dl o Gl S 5l S mls o)
Ol et 5o GV ) )0 0h gtk et Bras
@ QB0 lp parls (nl awd ld) 9 Gl sl
il s asls o Wi el YYY o Y i
Sezg pae odidy lid g Ve vae 5l 5aS G505 sl
o5y e Bpae 5l (LAU azgs BB 5 Y (b B ks
e V3 YL polie Lol el ST @y 0ol
sl G 1y Yoo @) 5l YL S o lis ool
OB 955 )3 o ygtly yd Bras axl j0 oS plbpw 4
@ arg bocwl plead; g oleS slaglie et s
Sy 0,90 dadiged dlawd paas 10 addlls slocgsgases
on ddye gl 13 0ud (o) SN 5 (6,10 piged
12 S T e | 85 S o 4y Sl JLazo]
318 Sl g yetane Slalllao 4 5L o )5ly
Sluds Slogas Jdo @ b dlw Brae il
ool oS caliie 4lo,5iS Arwy delip j0 ol
$59S 50k 9l Sl sl (2155 pelul
Syt 4y Jo 3 s oSS 10+ lsise LFAO)
e (] 85 55 55 bl 55 i B pan &l il
5% ol Olgedy Cunl jaite aliSie Gblie g Laj9aS s
3 d @Sk Voo Sl e «Bras il ()86ks)
laysiS (Fp e slde Gl S el
G s> 9) eSS el e 4 bl 5 ]

kel ol o IVAL sy o (256l Ve 5l S sl

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

YVY

31,860 503 giw AN

w50 5055 ly oqygtely b Brae (8l
3 s Byan Al Gl a1 b o)) Laagie
sae 5l Gl ds o8l Hlas a3 ls il cel yleyglS
St azg B 5 Yo $ks Jliml slml 5 )
Lol 08,5 oo (S 58T a5 009J] 033 95l s 8o
sl Bpan 5 2l g Blls a3ls b ogd e g
5 OYS 5 5o (Jl el a) SO 51 G 4 o ygnuily
Jole G wlgs o o] Azt jo 4 b mli8l SaeS
ool 50 (6l Caliw 13 il ages el (gl s
Olme b s U5 g plle 5 ool el STy
Sl )5 pll izen g el Shg 0 oS
L oS 301 4 230,0 ju Fagll cppusl ol o
Cdb g Sz (2lo)el; Wi oe v laghs,
‘5§|.>).\§ 9y
oSl AVY F g oS | ligios )b Jols allio oyl
~Colex led jl alws cpl g ablb oo (lnd) (Ko psle
S Coles ol (Sip pale oRiils (soine g s0le slo

s Sras 5l uplhs a3ls Boso S e
5 OYS,5 5o ([l el 02) S5l w4 050l
poid ond ;53 0)lpe ay azxgi b 1Ml Rl BSosS
Job )0 MI S 53T @ s (Sogll e Sty 5ise
A Sy b3l s PMS wiile ol )b LB 50) s
Sz oS Sldllas ;0 09250 Comdy (owyp Cu ()
Lol (5908 ol GBS B pae Cdl I Gl
& 325 A

3k 5o ead e ojygiasly e (Sogll s (5 Sike
MI S 3Ty oS 5 plrind) slagli o
8 e 9>l S &S ad obl S n e Sl YYITY
@ Syl Glime 10 )l e Dglas Ll ] s laslis!
Ol )0 odd @98 o ygimly b 0 S eI
Dolds Lol ot oaalive ;o adgs Jad g plmind; 9 oloyS
oud 3Jgi 030 y5mmely e )0 S P 4y (Sogll (e
Sogre (ylee slawiy) wolie olélas sble o
e Bras &5 ol las hagh opl @l b b))
@ Dl e oml S 5l Y Gle ol

References

[1] Gigli 1. Milk Proteins: From Structure to
Biological Properties and Health Aspects: BoD—

Books on Demand; 2016.

[2] Yildyrim E, Ilina L, Laptev GY, Zaitsev SY.
Influence of Zaslon®-Fito enterosorbent of

mycotoxins on rumen microbiome and

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

e 9 0LS SO g 030y sl i 53 M 0 5338T & S5 9T 3150 ol 3,1 VIVE

productivity of dairy cows. Agricultural Biology
2019; 54(6): 1144-53.

[3] Tudu S, Ranjan A, Kumari P, Choudhary A.
Aflatoxin M1 in Milk of Cow in Relation to
Lactation Period and Yields. IJRESM 2020;
3(10): 107-10.

[4] Van der Fels-Klerx H, Vermeulen L, Gavai A,
Liu C. Climate change impacts on aflatoxin B1 in
maize and aflatoxin M1 in milk: A case study of
maize grown in Eastern Europe and imported to
the Netherlands. PloS One 2019; 14(6): 1-14.

[5] Hussain I, Anwar J, Asi MR, Munawar MA,
Kashif M. Aflatoxin M1 contamination in milk
from five dairy species in Pakistan. Food control
2010; 21(2): 122-4.

[6] Rahimi E, Bonyadian M, Rafei M, Kazemeini H.
Occurrence of aflatoxin M1 in raw milk of five
dairy species in Ahvaz, Iran. FCT 2010; 48(1):
129-31.

[7] Set E, Erkmen O. The aflatoxin contamination of
ground red pepper and pistachio nuts sold in
Turkey. FCT 2010; 48(8-9): 2532-37.

[8] Creppy EE. Update of survey, regulation and
toxic effects of mycotoxins in Europe.

Toxicology letters 2002; 127(1-3): 19-28.

[9] ISIRI. Mycotoxins maximum permissible level in
food and feed. . 1st Revision of standard number
5925.
http://www.isiri.gov.ir/portal/files/std/5925.pdf:
Institute of Standard and Industrial Research of
Iran; 2009.[Farsi]

[10] Rasti-Ardakany M, Ranjbari AR, Hydari MR.
Aflatoxin M1 Contamination Rate in Pasteurized
Milk in Isfahan City, Iran. JHSR 2018; 14(2):
265-271. [Farsi]

[11]7Ali Nia F, Babaee Z. Determination of aflatoxin
M1 in Mazandaran Province at the first half of

1390. JMUMS 2012; 22(93): 40-6.

[12]Behfar A, Khorasgani ZN, Alemzadeh Z,
Goudarzi M, Ebrahimi R, Tarhani N.
Determination of Aflatoxin M1 levels in
produced pasteurized milk in Ahvaz City by
using HPLC. JJNPP 2012; 7(2): 80.

[13]Maktabi S, Hajikolaie M, Ghorbanpour M,
Pourmehdi M. Determination of aflatoxin M1 in
UHT, pasteurized and GSM milks in Ahvaz
(south-west of Iran) using Elisa. GV 2011; 7(1):
31-4.

[14]Rahimi E, Mohammadhosseini Anari M,

Alimoradi M, Rezaei P, Arab M, Goudarzi M.

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

ARRA

31,860 503 giw AN

Aflatoxin M1 in pasteurized milk and white
cheese in Ahvaz, Iran. GV 2012; 9(4): 384-7.
[15]Rahimi E, Nilchian Z, Behzadnia A. Presence of
aflatoxin M1 in pasteurized and UHT milk
commercialized in Shiraz, Khuzestan and Yazd,
Iran. JCHR 2012; 1(1): 7-10.

[16] Rohani FG, Aminaee MM, Kianfar M. Survey of
aflatoxin M1 in cow's milk for human
consumption in Kerman Province of Iran. FAC:

Part B 2011; 4(3): 191-4.

[17]Mohajeri A, Mohajeri F, Amiri A, Khorramdel
Azad H, Ahmadi Z, Asadollahi Z, et al.
Occurrence of aflatoxin M1 in raw and
pasteurized milk produced in Rafsanjan, Iran.
Journal of Community Health Research
2015;4(3):215-9.

[18] Mohajeri FA, Ghalebi SR, Rezaecian M, Gheisari
HR, Azad HK, Zolfaghari A, et al. Aflatoxin M1
contamination in white and Lighvan cheese
marketed in Rafsanjan, Iran. Food Control 2013;
33(2): 525-7.

[19] Patyal A, Gill JPS, Bedi JS, Aulakh RS. Potential
risk factors associated with the occurrence of
aflatoxin M1 in raw milk produced under
different farm conditions. JESH, Part B 2020;

55(9): 827-34.

[20] Khaneghahi Abyaneh H, Bahonar A, Noori N,
Yazdanpanah H, Shojace Aliabadi MH.
Aflatoxin M1 in raw, pasteurized and UHT milk
marketed in Iran. FAC: Part B 2019; 12(4): 236-
44.

[21]Rahmani J, Alipour S, Miri A, Fakhri Y, Riahi S-
M, Keramati H, et al. The prevalence of aflatoxin
M1 in milk of Middle East region: A systematic
review, meta-analysis and probabilistic health
risk assessment. FCT 2018;118: 653-66.

[22]Pardakhti A, Maleki S. Risk Assessment of
Aflatoxin M1 Contamination of Milk in Iran.
IJER 2019; 13(2): 265-71.

[23] Kuiper-Goodman T. Uncertainties in the risk
assessment of three mycotoxins: aflatoxin,
ochratoxin, and zearalenone. CJPP 1990; 68(7):
1017-24.

[24] Nabizadeh S, Shariatifar N, Shokoohi E, Shoeibi
S, Gavahian M, Fakhri Y, et al. Prevalence and
probabilistic health risk assessment of aflatoxins
B 1,B 2, G 1, and G 2 in Iranian edible oils.
ESPR 2018; 25(35): 35562-70.

[25] Eurachem Guide; The Fitness for Purpose of
Analytical Methods: A Laboratory Guide to
Method Validation and Related Topics, 2™ ed.;

LGC (Teddington) Ltd.: Teddington, UK, 2014.

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

e 9 0LS GO g 03y giwl b 33 M S 98T & S5 9T 0158 3yl VVVF

Available at
https://www.eurachem.org/index.php/publication
s/guides/mv, accessed in March 2017.

[26] Tajkarimi M, Aliabadi-Sh F, Nejad AS,
Poursoltani H, Motallebi A, Mahdavi H.
Aflatoxin M1 contamination in winter and
summer milk in 14 states in Iran. FC 2008;

19(11): 1033-36.

[27]Pour noormohammadi Sh, Ansari M, Nezakati
Alfata L. Determination of aflatoxin ml in
pasteurized milk consumed in kerman province.
JKUMS 201; 16(3): 271-80.[Farsi]

[28] Nazari A, Nourouzi H, Movahedi M, Khaksarian
M. Measurement of aflatoxin ml in raw and
pasteurized cow milk samples by HPLC.
YAFTEH 2007; 9(3): 49-56. [Farsi]

[29] Doster M, Michailides T. Aspergillus molds and
aflatoxins in pistachio nuts in California. PP
1994; 84(6): 583-90.

[30] Moretti A, Pascale M, Logrieco AF. Mycotoxin
risks under a climate change scenario in Europe.
TFST 2019; 84: 38-40.

[31]Mili¢evic D, Petronijevic R, Petrovic Z,
bjinovi¢-Stojanovi¢ J, Jovanovi¢ J, Balti¢ T,

Jankovi¢ S. Impact of climate change on

aflatoxin M1 contamination of raw milk with
special focus on climate conditions in Serbia.
JSFA 2019; 99(11): 5202-10.

[32] Shekhar M, Singh N, Bisht S, Singh V, Kumar A.
Effects of Climate Change on Occurrence of
Aflatoxin and its Impacts on Maize in India. /nt J
Curr Microbiol App Sci 2018; 7(6): 109-16.

[33]Yu J, Wu F, Hennessy DA. The impact of
climate change on aflatoxin contamination in US
corn. Annual Meeting, August 5-7, Washington,
D.C., Agricultural and Applied Economics
Association; 2018.

[34] Gizachew D, Chang C-H, Szonyi B, De La Torre
S, Ting W-tE. Aflatoxin B1 (AFB1) production
by Aspergillus flavus and Aspergillus parasiticus
on ground Nyjer seeds: The effect of water
activity and temperature. IJFM 2019; 296: 8-13.

[35]Udomkun P, Tirawattanawanich C, Ilukor J,
Sridonpai P, Njukwe E, Nimbona P, Vanlauwe
B. Promoting the use of locally produced crops in
making cereal-legume-based composite flours:
An assessment of nutrient, antinutrient, mineral
molar ratios, and aflatoxin content. FC 2019;
286: 651-8.

[36] Ansari F, Pourjafar H, Christensen L. A study on

the aflatoxin M1 rate and seasonal variation in

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

VY

31,860 503 giw AN

pasteurized cow milk from northwestern Iran.
EMA2019; 191(1): 6-12.

[37] Alizadeh-Choobari O, Najafi M. Extreme
weather events in Iran under a changing climate.
CD 2018, 50(1-2): 249-60.

[38]FAO. Gateway to dairy production and products.
Milk and milk products http://www.fao.org/

dairy-production-products/products/en/. 2017.

[39] Ismail A, Akhtar S, Levin RE, Ismail T, Riaz M,
Amir M. Aflatoxin MI1: Prevalence and
decontamination strategies in milk and milk
products. CRM 2016; 42(3): 418-27.

[40]Ismail A, Levin RE, Riaz M, Akhtar S, Gong
YY, de Oliveira CA. Effect of different microbial
concentrations on binding of aflatoxin M1 and

stability testing. F'C 2017; 73: 492-6.

144 Jlo )Y ol V4 093

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.29252/jrums.19.11.1163
https://dor.isc.ac/dor/20.1001.1.17353165.1399.19.11.3.6
http://journal.rums.ac.ir/article-1-5516-en.html

[ Downloaded from journal.rums.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.17353165.1399.19.11.3.6 ]

[ DOI: 10.29252/jrums.19.11.1163 ]

e 9 0LS GO g 031y 3wl e 53 M S 59T & S5 9T 3150 o351 VIVA

Evaluation of Aflatoxin M1 Contamination in Pasteurized Milk in Kerman
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Background and Objectives: Aflatoxins are known as causative factors of hepatic and extra-hepatic carcinogenesis within
humans. Aflatoxin B1 enters the animal body through contaminated feed and is partially secreted in milk after being
metabolized in the liver to aflatoxin M1 (AFM1). The aim of this study was to determine the amount of aflatoxin M1 to
evaluate the quality status of pasteurized milk.

Materials and Methods: This descriptive study was performed to determine the occurrence of AFM1 in 39 pasteurized
milk samples collected during winter and summer 2019 in Kerman and Rafsanjan cities. Aflatoxin analysis was carried out
by high-performance liquid chromatography. The non-parametric Mann—Whitney U and Kruskal-Wallis H tests were used
to analyze data.

Results: Aflatoxin M1 was detected in 100% of the pasteurized milk ranging from 5.41 to 125.37 ng/l. Toxin levels in
2.6% (1 sample) and 17.9% (7 samples) of the pasteurized milk samples exceeded the Iranian national standard (100 ng/L)
and EU (50 ng/L) limit, respectively. The mean concentration of aflatoxin in pasteurized milk samples produced in various
regions was significantly different (p <0.05). The carcinogenic risk assessment of AFM1 in milk was estimated, indicating
that adult consumers in Kerman and Rafsanjan city are not at considerable cancer risk (HI<1). However, it was not the case
for children (1<HI<10).

Conclusion: Large amount of AFM1 in milk samples might be a potential hazard for the public health. Thus, analyzing
and reducing the levels of AFB1 in animal feedstuffs and AFM1 in raw milk delivered by dairy factories can be regarded
as the initial step to control the transfer of AFM1 to humans.
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