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ABSTRACT

Background & objectives: Aflatoxins are secondary metabolites of fungi and one of the most
important types of mycotoxins identified as a carcinogen for humans. The aim of this study
was to determine the level of aflatoxin M1 in milk production of dairy factories in east
Azerbaijan province by high performance liquid chromatography (HPLC).

Methods: In this study, 45 samples of pasteurized milk were randomly collected from dairy
factories in East Azerbaijan province between August and October 2015. Then, the amount of
aflatoxin M1 in each sample was determined by HPLC method equipped with fluorescence
detection after immunoaffinity purification.

Results: The results showed that 47% of the tested samples were contaminated with aflatoxin
MI1 toxin. No detectable contamination was observed in 53% of the samples. The
contamination range was between 1-43.27 ng/L, and none of the samples had contamination
higher than the EU legal limit (50 ng/L). There was a significant difference in aflatoxin M1
contamination in pasteurized milk samples of different dairy factories (p<0.05).

Conclusion: The low level of aflatoxin M1 in the studied samples can be satisfactory in terms
of public health at present. However, contamination level close to the standard limit was
observed in 3% of the samples and requires continuous monitoring and more detailed studies
such as the type of animal feed. In addition to maintaining the hygiene of livestock and dairy
factories, it is necessary to plan to reduce the amount of aflatoxin M1 in milk and dairy
products.

Keywords: Aflatoxin M;; Pasteurized Milk; High Performance Liquid Chromatography;
Dairy Factories


http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

£V ulles 5 HLisl bl .Y VR JENEY IS SR I 3

Vbl 0 33 )9iamly Lo yuds ) M (S 93T Yl juo (b))
HPLC gy & B rbolslyy ST

*F elges pamnas [ lin! jlilw

Ol gl jo (S0l ST olSisls Aglyo daly (I3 (v_.vl.uo 5 oub 095 (Hlde (V_.\Lua e i)l Swlisd ) (5 gmabsls N
Ol rl gl yo (S0l .\|)T oSl At o aly (nlde &‘Luo SR 9 (ouid D))f A )3 | o YL liwl Ad
H.Sheikhloie@]lau-maragheh.ac.ir : Juosl - EVYYEDED - £ :yusd SRVEYYYY - V€ ryals . shune odiag 95k

[RVLEY

oslo S plgic a3 A5 Aibb 5o S 5355ke Jl (589,59 a8 4353l (Sl galio Lo yuunS o3MST 383D 9 dlao )
S35 0 ) il s )3 M1 S 53T Gl o yams (i 9 3o oyl Il B asloauds aaalic Hlusl sl Dol pus
Suiblse (HPLC) Yo LI L gile G315 s3les »5 G &1 S8 pbolmlbndT gl i wlmlals

JNYAE Yl olo pmo L 3l po (Silo) Juolgd 03 (S83Los ysbay o o) giuwly juib a5 90s £D asllow ¢yl )o IS gy
ol I 03liiuol b &5 905 58 )3 My cyuus 930T il e s 3035 55T gen 55 mbolzel )3T plimsl sl slaastals
S s sl gl Sl s b (s wyalla Jl dmy il ) ols ) 9iSEs &y juzxe HPLC

03 .03 My O;,»J,S)Lé.l'ro.wd.;o.\}_l.l' o Linle )T slaasgas Juo)s EY &S sl Ylis Gaas Jl Juols malis AL
PSR 390 pid )3 8 93U V-EY/PY T3 90T 039350 333,55 osdlive (ausds Jold 53T Ladsses 3uo )5 OY
0 ju) giwly suib SLaas ges ) iiblas (pi) )3 5 936 0+ ) Lol bl 5938 ax I 5L S 30T S5 s gs
(P<+10) bl 3939 s sine 3lis M cypaus 9308T &y T3 00T Ol e yis il caliee i) slaaslals

bl pdis Jl aslgs s rmola Jis )3 allos 3) g0 S8 Aiges )3 My us 53T Gl iue 0391 (Hsily 36 pa8 Azais
I 9 wawl Ax 93 3 )90 LA 903 303 ¥ S S)laslwl jlre a4y K 53 uf.\,JT JB el b adbl s eols) (e gec
o LA 5 lslawls wublage wole) (peud 3 .3)1s els 4,385 ¢ 55 adile 53185 SO 2 9 pslae (b &
Kyviy .;a),.:ou.i._d\_sLQoé)gT)ég).yh).)Ml u.u.u.J,.;)lsT e GUAL sl 23V (32080l o B ol 59 p0

) S My DI L e S35 5503 55 0 30 53l yais M (ysas 55357 15315 sldvo Sl

WWAQ/1 - /Yt pady VPAY/Y/YD nadly s

SIS oaue o plwsl o) olsn sl wlled ) Seue
Pl s (Sl O SIS 8 oo SLSLES 035 rel (YY)
Jlsole 9L SSigdom GG Slie slgo )l Sis
LR ST (55 aile (sow 9 )b g a5 )2
03U Juug Joloe pls 5 louis Slgo Lo i sT
G395 O9d VS b mawl b S 4 9) wmodlw

9035 3gs JolSS 9 3ub) sl o 530 .)|3A&MLV.\

oo
oles 3 9T B juae 9 Vb (lde L)l Judd & b
A picii 05355 5 Wlsbiss Slhm psedds
2 (V) I B angi S50 (SlAg Slgo polw
gtie e O w¥yaze 5 5 jub (pgoday
Siile poaic 95 Ve ol A4S il Srub (Slas
Ol A 039 .9 LS})‘f-.'.—NK SiSio (y T (yuo


http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

V- lie ) el oolaib @3 l9s Jus

wublye 9 wediw alxe EA-

= )3 0593500 - 3)50 ol 03 FAO s lastuwl

(AA) bl oo
0 aS 9 MST )b 3 90 )3 (G by i)l 35
as ) ol bw 5 wlpl )3 Gid e 9T 35 5 juis
S = VLV =) 3l sen 9 50 by
P MI (s $3M8T ) 5san (5,8 s sl pm o
sl )i )3 e S She -/ ) r:f\_u.wl.m;l.:bﬁ_o.s
slawoaljo o vles 5o Jeia (Jb I L.(\Y)
Opzed 3,8 adde 3Vl )3 anwlgal 5 Jolite STy
Ob9) I Jmsola cato gl o 5 95L3 ol sl
M1 G 38T sy 3l a0 Jls (153 80 52
oS dolio sl slay j=x3 Ghay poSUslsde . S)ls
Sh— (V) el (sl sds Hsiss L HPLC s,
)lwosle T HPLC o) as M1 (yuus o538T  yuss
Sly—= el (505 )08 4 905 SILw S L a0
}).Hi;).)Ml Ua_»uf}.»)lsT Sl St 5 Gilw i
wsi—w Carbograph-4 Cig —iJd w¥s a=o
(TAC) Fadl g ool gl 9 o) glain Jis LS
sl iosl O oiws 09 —ol (1€) i wlic
Ol &5l Slw S oy (2 p3Uslsie 5 2 oke
oduzpn e ¥lbe S I T il Ol Golwlas
S sl 03ls Ylis wlaggos (10) 335 o @alys )
bl p b an angs U pla jub s uns 3T ol jue
2S5 5125 Skl it Sluad 5 LSSl pin
9 lsa slos (S )5 plo) Pl 438 £95 U 5
P 395 S9) dlgi 5o 50w sb)
SIS o0 02 ol palis L(VF) bl JISS Husls pu 95M8T
oS SMBT oo (5 S 01851 5 plawlish b Aol s
o=l 03 el o9 6 5 [o)')l 0 33 gl sl yuls S
S u—ibs )3 M1 S $338T Ol i s (st
alize slaoke )3 5 rbolmb)3T bl o ) giwl
L owlawpols »si5s L HPLC b, 4 \WAE Jw
D8 i)l 3 )5 ixisdl e iosl © 9w I o3laiwl
o9 L abasl)y )3 wlslibus aShl a5 oleis b o )8
wl=lb)l 9 Lailasls po [oJLw D Sl 93 muzmio

3Lzul,mlb§;ksl).,&ulréga}guyhuf))‘.,)¢
o3 il ylgstiwl 5 93 5 Kk Jl 5 a8 ola
il Koo Sioid )l il o3lo ¢yl (€) el
Sl punslils )Sho 43 393 unliols ol pls aleay
lawasine) 9 ainisS 03T Lalisko o gouw 5 s )low
ol Il G5 203 55 03UiS 8 juow Yo alike slas ooy
Ilwallue (-idd S0 )91 38 5 juib )3 AT o gam
5o L S o3MBT . S L (S 95MST ubsly 50
ZIL5 sLdass8 Jla s s —saub L3
9 w995 ol sl 3 sle ok jo—wnT
ous—irosigpsbirwl 5 JusGo by pushsw]
St Sy e o) Sl > ST g oyl .35 55 o slilie
gl .aiblb Dol pw 335195 50 339 w32 M)l
B2 Bl aisle 3,15 3925 e yums o5M8T I Salize
B1 Jl Silaiie G2 5 B2 slayums 55337 G2 5 G1
Il p3as M2 9 M1 sla o yuwns 93M8T5 005 G1 5
S MI Lo yuws 3M8T .3055 ,5 50 Juols B2 5 Bl
Shss Ly as Lalapels yuib L sl sl M2

(OF) 3530 1aa (35393 03 43385 05 9T
Slg3 oo (yaanS 53MST 4y 035 T slalde b yan
3o ol g pls Ly ol )3 $oley e
Sl 3 Yo s 9 J9 piwn (8L S Aiilgs 50
Jolis oLl )3 o3 oxaliie s pidle .3uis
Sl o 3 Sl wilaylis (Kb 39 (£l pdil
S 5 s LS (Miae G s el
«gfﬁw);bsugm[alxlksﬁf)sj)ioroalbolm
oS o5MST Sl 3o )3 #/Y B+ /¥ o bl so ol 5
oS 9 MT )90 4y oIS o gs osuibos en Bl
s 03 @ ol 3l S (F) 35dbs s pais 319 M
(Y) o392 eolie )l Siile alie Jolse & s
Sab dile Saliske Juolge &y jub 03 9T wljse 9
aawgp pls lice 3507 Ol ol puib S5 35T
5 Lol apslosl (A) 3)ls Sty b s 1S 5 ags
DI M s 9338 Gl sse HiFlacs uS3S lo sl

\—\—M}ID),—Q)M)—UJ))rD)f’Jl—IO |)).t_w


http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

EM O 5 ksl jLlw

Yi¥:7 s & Joslie : o pius sl 10T b glsxe Juolis
03,5 asbal (YledT S o oSy JI HPLC as s L)
SM90 Jaw) O¥SS) 9 bawgi aalds Y mas Ay UT3
bwgs aads ) 5 by ke (Uh—l VoS =il
(U=l YsitS =il Dentine Jao) S5 ganl 55l
=935 oaaliio w90 )3 .33, F 5w Rl LS
9 d9b 5o Blo Hiog Ko +/ED BlaAsy 3 L

33,5 5o gubiiid PBS y5d o ¥+ b g s
HPLC b juuT

(SHIMADZU) s )slog—is Joa—o HPLC olSiws Ji
P b Gl (32055 plusn (Jolis opal) ) siS il
Vi A gel GISI)L waa His Ko Ve - )
L (Cis 0s5—w) ODS oo S20 jLb 4 jons
Ooiw bles 250 mmx4.6xX5 um  wloasie
owlw)sls L T Novapak C18 Waters
5 pabais Jols ilis sbls RE-X10A Jose s 5lesis
(Ll 33,8 oliiul wledbal (i1 g wiues
L i s & My S 338 T Jladio (uss 5 (ausls
L uilaw ) ol ) g iS58 o oSae 316 by I oslaiwl
S EYdNM ) iS5 SSS 0 Y70 NM 75 o Jo-b
ges S L s)lssliwl sla Sy o) mboww amlio
LS b plmil b)) g po Slwial b Jguemo
Slsliel slacy L s)ls ) ple pbs jl Juols
L S38IT Uliae 5 postine 1) (35T 03,5 aunlie
D38 Ao Y gl HullS iz Jl oslaiwl
A Sl (b b 9 =S o (ized
o5 (R%) wslb slag s—)T plasl b s ps
95 (RSD%) s )lastiuwl )l_uso Syl 3o
S =S 0)lasl Gbs) usssaa 9 (LOD) ousisss

93,5 w2 (LOQ)
U,HI).H_JU (=i r%m).'s 9 d)lasliwl J,J.z.e ang
wlale LM, w.\ufy)lsTo).;aJLYd,.lzn).a.dulnab
J—itie slaiub Jlog an Hid Sl 0> 25 5 5500 ) -

P 9RL ublaug Jaan H)S U 3 e 9 Al o S
Wbl o 50338 YIS b juoe o 9

B Uby)

Ol A3 905 )3 M S 93M8T (5 S 015l (sl 0
0 Jl S83Luas ) g0 © 3o siawly pals 45903 £ Slass
5= T gl )3 23l5 0 39 9iwly yuib Slss aslaIS
Mo B3l jo Silo) o)l auw ) (G903 4 ALK )
A & LIS )3 Laasiges .38 o9l aon \VAE
Slos »3 Jls o ST oo B 5 Jaiie oliule 3T
23 LS Ghs) IS Dsbas 33335 )l E61 C
WSS a5905 -\ 39 wowd ¥ o Jodiio (§a8=3 oyl
HPLC U 3uUT Y dads go5 s wodleT -¥
Zciswl

slausiw L Laaiges s jluweslaol 5zl xsiwl
=S Ve sl a8 elel VICAM. isisélg—iosl
e T Sawsw A )3 503,85 yish aSgas
Vo e a0 )8 oSS Gl an s Y- -E
1 as g0 )l pid s 7+ .3 9b 50 03slw) piwd Slao
(Ol )5S exalsw GAMA TEB Jaw) J gy il
SLaw simw (s Sob laa 9T Sopa Loy 8
S aid Sle Ve 9 0sbi) Gl slos &y 1y il giel
Juaie v 350 03 1) (PBS) ol wlaws 136 Jgl=e
YU o w b ab osls ojlal 5 aiiy) g &
A ) gue Yoiw Jl OB LS 99 Al )s o ks
5 AT 950 )3 e W b Jl i She Y-
S =0 )9 o S 50 0315 Yguc  Suidlgical ¢ gimw JI
iy pdaiio DT pid 5o Vo L 93 ) a5g0s
0313 ) gie O s Jl gduiiund T Jlo ,—d 9 0als
rbie DT pidolie Ve L gt (i 39—
S 90 Jopsiginl pid Shao /D 350 st
a@dd )3 i sbe YoV ey b i Jl (0ledT
OS5 9 G S gub 50 2o Jby o 0 9 03ls Hguc
Sae Ja—) 055L 58l s JLos b gizxe 335 50
St 3T Sile aas £+ -0 slos b (0l il


http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

V- lie ) el oolaib @3 l9s Jus

ublaye 9 wediw alxe EAY

ol Juk=xi g &y jxs

o dale ) )ls ize sl as 399 09—°)T Sh—
LB 4 b gy jo pub slaAs 908 VS u.uu:}.)MST
a5k s puibls ST s Jl asllas Srg0 il
L Lo puSlae Guuw .33 ,5 oslaiwl (ANOVA)
auslio 350 SIS Glaiels 3ix se)T Jl odlawl
LT s oslaiwl 3) 9o Ylizebl Tlows 2,5 )l 3
S 9 o ais T b s (p<-/-0) 74D oLl
w8 303y Ll \SPSS-21 )1331 0 55 Jouw g5 L julT

L 05T bl or 8155 /0335 ine &) o
Pue ajlp 03 a8l Ao il (528ls Yl juo
slaol) Jl S .aubb e mlis )3 $awee slbd Yl jue
S5 o)1l 9 asges (s )lw it wnzo (5 )8 ol
Db Jlasgai O ) gdhio (ylay .l =8l L duo s
adle b M s 535 T s )lasbunl dowws o5 0 3u) siuwly
(Loo ol 3olsslinl jlomesn) pisdsle )3 o8 5l B -
0 a0 sl yub Oled Jl a5 503 ol yod 43 5 03 5]T
oLy bl st 5b 5 Olo e 333 53 0uis 035)T aF
03930 | Jgaa Glbe i85 )13 e 3)50
23 09 T 390 S8 b )3 My uws o5M8T Suo)s
03 a8 )l )lHd 305 AV /PY-A7/YD 03 93=o
ol 9 ol 438,55 5158 =BLSL Jod Jul 03 53xe
309 50 )Y wamo Jl o) 4TS il (Size (0

wosanl o 5 Sleiel JolB zolis 5 ol

39Ty 5 Vsl S Gixie paw 3 o b
SN i /YD /D VD s sLine slaenbale o alslas
Sl Jmo 3|yl )3 oy 5 550 V/D
b (32033 HPLC olSiuws a5 9 ang My (yuns o338 T
O sl sizio VIS 905 ) mhoww 4 Ax 53 L 5
ke 03Ty o () JSb) b @rw s
A oT (1) mumas oo 5 adslao o sawl pusllS
OR35S oslanwl (Excel, 2013) JuST 13310 5
e e 35 (51 )L o) w3 STy i
s HPLC 50T 0T adslze 5 ¢ sl pugls
Sl 8,5 plil oaibs) 5T gon puis SloAs 505
=2 JHPLC b gs My (S 93M8T 50T plmil
B0 3 olliws 4 a9 Ko V- - o osleT digas

18000
16000 »

14000
12000 ,

10000
8000
v

6000 /

S y=10332x+ 484.54
4000 o« R? = 0.9937
2000
0

e et
\
A

0 05 1 1.5 2
(ppb) ckle

23 M1 s g5 MBT (5 a5 0 51351 Ygamwl S’ Sixive Jldgai .\ JSois
olw gld oS3 L HPLC yigy &y pud sladiges

ol ygld »gisis L HPLC yig) &g suds Lo A3g9e3 )3 M1 (puunS 93 MBT Zlpsianl cadlajls 3403 dsllios A Jg3a

3L b duo s (ng/l) oot =8b Jlasie  (nE/]) ook asLSl plade (ng/) My ¢yums 9337 eslale A gal
QE/&EN OE/-EE-/¥ ) V/YEEN/-\* \
0/1& ON/EEL-/-Y o- VV/EVEV/YY Y
Q/vyY £o/7Y£-/-¥ ) RSl pac Y
av/ovs EF/VAL./-Y 5 LRSS e ¢
a7/¥d 70/7E£-/-¥ b- YA/AYEV/YY )]

(0=Y) piSilo £ S laslinel Syl *


http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

EAY OllSos 5 HLidl bl .Y VR JENEY IS SR I 3

03l (a3 s sl Bl =il (5 3 S5 ok el (Ll )é[al(og_sLQ)L!:SU) P IS CR FHREIC-RY
I oS olsican (/¥ 3l ,ieS) Lyl agalosl bous o3 slalba g 0 ol oS sLa s S ol 4ss
bz SOl )T an 35 slaybs) slalise ol wcl 9oeiT Hho) shral s Vs (S8slas
o090 b Lol a3 (ns—wod Olise HSle Ghoy w85 L5 wolicdy Soib 50 3
=) gi0s ol eusis 3 Jlade o (5 jeawl p U}.Q)T\_S)_w‘_f__gﬂ o030l wuwds oL RV PV
o5 3a 9 (LOD=3S/N) 3595 a5 JUiSuw pol »o 4w Dbl ge 3aly A58 S (55 2 0dub plil asline
oo a JUSw il V- a)g_;ag).gl_iT b9y o=l 03 ool &SIl Hho) B duwlxe Sl ¢l lo
234 )sbilas 23,8 arwlxe (LOQ=10S/N) T )3 absai S 590 p Alie 00T O i
9 ol sl da wuwl 0sub o3l Ylis ¥ Joaa 58,8 w90 il ae )3 @5 5 O ST
N9 Y o a3 4 ulbT Gho) s S Gloe 303,55 auwlxe (s )lasliwl 8l sl plade
Obo) A 33 e Yl 9wl i e 3 e )T 53k 0 (i Dlasliwl Bl =l la_s0 ¥ Joa—
G —S o)l S (e i wlua Jloai a5l HPLC b9 a5 pub 03 My uS 93M8T (5 08 0 jlasl

sl D13 o3 5 s )3 M s o308T L as cwl 3o Y/EY pul o (uilw)yols Hoisss b

o™il ygld »9isss L HPLC (g &3 s sWAigas )3 M1 oy g3 MBT (5 3 0 1351 (o iasny s PBILY Joaa

Mg’ usaa (@)’ pexis aa (@) Gha ossazme (7)) s Solaslinl Shyoul Sused o i

\/- -/¥ V=Y Y/ev -/24yY MI (s o538 T

wsanl 03ub aulxo 3S/N &) gi0s (LOD) ousds 3a” sl o3ub dnlxo 1= 0 3 (Y%oRSD) s 3 )l ibisnl Sl yomil !
el 03ub duwl=e 10S/N ) guay (LOQ) OusS a’

I plaS mea )3 s dubls yid o> 0,5 936 O+ -€) s a5905 E0 )3 M (a8 38T yl jo malss
aol=sl S)lastiowl jlxesa Jl 3L uf;,JT Lo as gl LB b ol oauh o391 ¥ Joaa s o ) siuwly
o3aliie pi )3 5 555 O Sl VL i Lys)l 035)T 5T 3)50 SlRAA gas Juo)s EY 0l Juola
oS oM T ale (uSilbe 9 slass € Joaa 203,58 A3 0Y ) 5 339 M1 uA_m.Y}JMST[a_mQ_)
Hosb o5l g—en oo slsa g0 ys M1 S3,5 cadbiie (auseds Jobs 53T Ladsses
as )sbilad a3 oo glits | calise ol )l Lo i 03 S5 1+ /\Y i ges S 390T (uSile
SLAASEL 0 5o giunly puid SLO&I 903 )3 s 50 i S 35T 039330 .33 V/7E s Jlise 3l il
oS MT &y T30 T Yl oy Jl alicks i) 3o )3 ¥ 590 il )3 o5 96 EX/YY-V/XD u

(D<+/+0) 315 3935 )l Sise wylas M1 i DIl wl ) po 3a T35 T 55 Laigas

oWl ygld »9isis L HPLC g 4; 0 jupgisnly suis sl A3903 )3 M1 (puusgsM3T Hlade ¥ Jgaa

(ng/l) ys8laa - Jdlas Qo) foazme w0y (D) MI yuus 93381 juslie Aiges Slass

oY oY Pl pac vé
vy Vel s w
EX/YVV /XD £v " LSRN ¢
4 £ ST v
¥ d- e \
O+ Jl pidu
\ \ &d



http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

V- lie ) el oolaib @3 l9s Jus

wublage 9 wedin al=xe EAE

ilizo (i GBI 0 ju gimly jub SBAIges )3 M ¢S5 MT &y T 39T (pufile £ Jgaa

(ng/l) M1 yuus 535881 calile uSilo audo (5l 3508 dlass aslols
14/¥A Y /55 d \
YA/EVEV/AQ ¢ v

/YYD ¥ v
VWAASEY/EY 3 £
\&/ - 0EV/YY £ >

Qubby 5o S DB G S (P<-/-0) JIsGise Slds Sea 9 0308 YL Aliie jut B9 ) a-d OoSle = 3 )lasliuwl Syl *

MM,@YZT:W)’._»; WWAY Jls glme) 5 jub
S50l 5oVl (Y90 &3 oy el 0 © o) 5ly
MI (S 55M5T a5 (F39)T ladigas duops AV .aub
03 Ligs . 3dibls pid 0d 2,5 536 0-A+ 03930 )
oS 9T Ol o (A3 905 4) LA 903 Juo > \V/F
Lo g5 03y e Jlaie ,iSlan 1 s M1
23 UhlSen 5 S83Lo asllbs (YY) 393 L)l ayslil
Q905 PAD b A3 ¥P - Jl a5 Sy ol olisile 5
5 by (55 T35 T S oS s lasbiwl I
Saly Juad 05 (o a8 5 g o 3 0l s L
M 03 S OLSeR 5 G )5 () 2 (YY) S5
S)ge iz 3903 O Jl aig0s YV aF ols ylis plsel
Ol Aigai 7 9 23390 S 3T & 03 5)T yinle )T
03 (V&) aaibly ¢y $5MST 00 b yas HiSlaa
P )3 LA (6l puis S 39T Wl jwe I Sisss
bwgio Yl jmoe .3 )5 S 303 V7 ) ol
aliwy &y 03 ib 5 )5 013l My S o308 T
</ \0=+/PA (TLC) Sl ey 31,5 o5lo9 8
Do) Er )3 35 puh pd p 83 )T 9 S0
Sl Gt G5 350T Ol w2 3050 Slaas 5es
M1 S 935305T (uSilio o jao 3 93 3 lailinel jlxe
/A o5 A el 5 ol Dle wbe) Vs
(YD) S92 yis) )3 p S5 San /- AV 5 +/ YV -/ EY
P03 )3 6L wlallbwe i )gids Jl z)lb s
wYgaze 9 b )3 M1 s 338T (5 )8 0l
e 0 S ) Sdss ) el 0ab plol (S
oS 3MIT Ay pla juds a5g05 V= - (F350T Uljue

G5 A 9 ks
Sl g Jl el 3Tz a5 3ls Qs bl aizs ol
o3 aos3 sl laslinwl JI YL o 5y siwl s
Il —alizko wlellbo .35 )lss ;39_” TN R
=) 90 0 33 giawly juib S50 ) 0T UsS slddua
)9S o )3 yingy olalloe yoluol s wal 4t 5
oS $MT Ay 050 95y Lo b 5 35IT e
A wwl pid )3 e 5 95k -7+ - 039320 Y3 MI
S pas V> i iany 50T i 9 (peS
24 03 0,5 556 AYD 9 V/Y (1Sl L Sl 5 Jlsal
Ol =883 VS (VAN Y) el oais i)l
03 pLa b a905 - D3 M s o5M8T S oIT
2 03 05 536 ¥/B-AD 03930 )3 1) Jud)l pliswl
a3 g0i Jl 3003 YY £ 900 )3 A4S Ailod )5 i) S
Sibls yid )3 )5 936 O e aa )l Gl SFa9T
P b Glads gos 5 350T Uliue slasillae s (1)
AE/Y i )3 4y oS o )t DS ka8 5 jo 58
Ol Gl S350T 9 3008 7B/Y 5 2o s EE/F (w0 s
X0/8 Lol analsul s plasbiwl (el o jlxe an
03 (V) el oab (oS 305 Y7/4 511/
2l 45903 VY- L=l woin )3 (5,5 asllbs
Ime 3a )l Gi (5 350T Lasges 3u0)s YA 55 ela
DIMI s $3MBT i (Y1) Szl L)l sl
7 Jso )3 VYAA JLaw )3 0 o) sicwly puds a5 905 O+
Db o)l Nl i) Ay ja 3u3 pi—ibs ) olo
e 3 Jl ¥ S 3o T Ladsges ao)s 7Y

Jgod )3 rizmed (V) sabls byl agslssl s plastiwl


http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

EAND W)es 5 Lkl Ll

slapbs) Jleel & Sl 5 subbses paw 0 e Jl
Sbbise Juase pl @) wua pie $I9IeiSS 9 S
st sl S 30T M yuns o538 T cliiio (YY)
032 03 4 ol Bl s 93M8T &5 03 juub bl
@;)I)élgﬁh@)b)lgow S 90300 lgn
3L VChe walde 4y pusls Jla )3 (FOXE) 35 oo
aS 33,5 5w ;M)ﬁ_&uﬁb)f_ml.;bu)l)s
k_,S‘.\,_IT)'I Ls)chle_w o)__;_;._f__gub)pr.Ql)J
o|)c)g)_i'4‘._»dLm$)_wd,_aaé).)D}__gjd__vL,=;)u
))H)QWUJ_Q).Q.(Y‘?)MlkSM
G5 by ks Jl Olsas a5 b el slaybs)
2309 9> I pis B3n Ly pnS 5338T S )55 5
N2 33, 0 myume b9 50 SLoAL 2
SLiA 9 Sea s o e ol VS pudixe slaasks
S 03 393 03 jub Bllgin  2l3E 0 pun ) 03 S
3 a5 bl b pd S 4 sls olis laaisl, a5
Dl 3bl o T enles 9 3b) whaad s S sols
O pozio cpl 9 b HdSS 9 A b)) lgi 5o sr
adgle 9 Solo )T amd 3T asly o S b
5 <S8 3Ll sl ulio s (5l bousxe 03ub sl
Sled 9 wmgb) J)ilS L oS bl 50 o Sss
b by 035 elanols 9 LT 1S bu=e
5 35T 5 s $MT 353 )l Wl 50 LS
Vb Jleslaiwlpa e pad sl (YY) 3,5 5 8 ola
Loy 5355ke Jl sole laShsn 3y a 5 i
VE p) wmmgb) s pls (Shsa slaails .aubb e
3Tl slaob po .35 SIS 5 0 )dd Juo)d
23 LaSiS aub) 03diS scle sa) i i e
035 T wYgiazmo 9 Sgub 03 3 VT AL pls Shsa

33,5 B33a els o pus Sl b S 93N T oy
M1 s 93MOT S9a 9 &S i Wlgs 50 £ gozme )
Vbl 0 330 9wl pals LA 905 30> EY VS
ros—oe bl s I Sl e < bl 5T
Ui 5 o9 g e s 130 .ol sueTo pbolee
a8 93T sl il 5 Siopllss wolslloe o5 35)T

sls pluis abols mlis 9 5w 2 HPLC Gogpa; M1
Sa Jl VL SF 35T juib slaasges Jl plaszua as
23 a—imad (V7)) diiiblas Lol s)lasliwl jl=e
Ay 53 5T Ol ise Lyl s in )3 (slasllae
5 5LS pls s asges A€ )3 MLy o5MsT
B3,5 s S ojlasl dlwgd 095 K b e s
303 \V/¥ as sl s ga=s Jl Jools mls
2 slaasg0s 3o )3 VY 9 5L juis slads gl
biad )9 35590 M1 S 93M8T & 03 60T e 58
Hzo aa Jl ¥ (ST 5LS juib as g0 S
23,55 slasllbos )3 (YY) wobls Lig)l s lasbil
A 5 39T Yl so s juis A 903 V- Jl jioe
SYV/E w5 4 Slsie Juw 93 )3 M (yuws o5M3T
A S 39T Uliwe Siuizs )3 (YA) 353 S0 VA/Y
st 5050055l sud SAssas )3 M1 ypus 5308T
303 YA )3 590 30 )3 AY plaligs oslaiwl 390
Db SLRdS 905 303 VY 5 pla o sladises
399 Lol 3 plasliuwl jlme sa Sl G (S 39T plaljes
PLA b 45905 D7 Jl (e S iz s (Y4)
Il aso)s V) s (Juod )la b S osubadlss
Lol S lasbiml jlxe 3 I 300 53 60T lads o
HPLC Jl oslaiwl L , K5 adiss ps (Yr) siwbls
Loslrs (sla puibs )3 M1y 9338T & (S35 9JT ol jue
=202 D38 03 jo paib 0393 9 0 05l 5 (UHT)
Ol o 59 tenwl oo HI—F s o)y 79
Ol )3k 03 81T sladsges (seles )3 M1 s o5M8T
w2 03 (YY) o Lusol solasliowl jlso o
oS 9 MT a4y S35 1T Yliae YKo 5 labuls
Ve i B Ul O3 aiae 350 sl it ps M
(PY) 303 ,5 LS oo

iz b b aslloe ol bl duslie SIS ) sbas
SB35 Yl © ) stunly Sla b (S50 2 ob el
e ja) giawly S8 ju—ibs i lsuixs plaw V> &S
o= 3925 ol b i 1393 50 5 068 S 35T
@ 3B Yyl sily 3390 &5 Suw)se Hlias )b


http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

\E- - L-)L'i.w.o)"rn)l.@ o )louds ‘lo&.))'lj.) Jlw bl 9 wedw alxe EAF

KPR FPN ) 098 e Jicke bl )3 (58 rnow sla b )y M1
Sl 5wl )l A obplal Jl z psxime Gikd g5y o2l adbio j8 $55)5S1 s wusbse 5 bl b Julsay
oMl ST ol il ikt 953 Sl oib )3 AT 039 el (§)9 8wl 5 VI SIS b )geT jus o

Sag—as 4 VEVOEYAYY - 1 & 0S5 L aclyo oy

P iz VLo wlon) )l puized el 03w &He 2
S35 e S 5 e by olas 3y Ol olSiulo T lo)LcI o s8lie oolss asoSmua YlF diiugs
L)las

References
1- Rahimi E, Bonyadin M, Rafei M, Kazemeini HR. Occurrence of aflatoxin M; in raw milk of five
dairy species in Ahvaz, Iran. Food and chemical Toxicology. 2012; 48(1):129-31.

2- Cavaliere C, Foglia P, Pastorini E, Samperi R, Lagana A. Liquid chromatography/tandem mass
spectrometric confirmatory method for determining aflatoxin M1 in cow milk comparison between
electrospray and atmospheric pressure photoionization source. Journal of Chromatography A. 2006;
1101: 69-78.

3- Movassagh Ghazani MH. Aflatoxin M1 contamination in pasteurized milk in Tabriz (northwest of
Iran). Food and Chemical Toxicology. 2009; 47(7): 1624-1625.

4- Wang Y, Liu X, Xiao Ch, Wang Zh, Wang J, Xiao H, Cui L, Xiang Q, Yue T. HPLC determination
of aflatoxin M; in liquid milk powder using solid phase extraction on OASIS HLB. Food Control.
2012; 28: 131-134.

5- Lopez C, Ramos L, Ramadan S, Bulacio L, Perez J. Distribution of aflatoxin M1 in cheese obtained
from milk artificially contaminated. International Journal of Food Microbiology. 2001; 64: 211-215.
6- Creppy EE. Update of survey, regulation and toxic effects of mycotoxins in Europe. Toxicology
Letters. 2002; 127:19-28.

7- Galvano F, Galofaro V, Galovano G. Occurrence and stability of aflatoxin M 1 in milk and dairy
products, A worldwide review. Journal of Food Protection. 1996; 59: 1079-1090.

8- Kamkar A, Karim G, Shojaee Aliabadi F, Khaksar R. Fate of aflatoxin M1 in Iranian white cheese
processing. Food and Chemical Toxicology. 2008; 46: 2236-2238.

9- Asghar MA, Ahmed A, Asghar MA. Aflatoxin M1 in fresh milk collected from local markets of
Karachi, Pakistan. Food Additives and Contaminants: Part B Surveillance. 2018; 11(3): 167-174.

10- Tajik H, M. Moradi M, S.M. Razavi Rohani SM, Hadian M. Determination of aflatoxin M1 in
pasteurized and UHT milk in West-Azerbaijan province of Iran. Journal of Food Quality and Hazards
Control. 2016; 3: 37-40.

11- Kazemi Darsanaki R, Mohammad Doost Chakoosari M, Azizollahi Aliabadi M, Aflatoxin M1
contamination in milk and milk products in Iran: A Review. Journal of Chemical Health Risks. 2013;
3(3): 13-20.

12- Rodriguez-Velasco ML, Calonge-Delso MM, Ordonez-Escudero D. ELISA and HPLC
determination of the occurrence of aflatoxin M1 in raw cow’s milk. Food Additives and Contaminants.
2003; 20: 276-280.

13- Manetta AC, Giuseppe LD, Giammarco M, Fusaro I, Simonella A, Gramenzi A, et al. High
performance liquid chromatography with post-column derivatisation and fluorescence detection for
sensitive determination of aflatoxin M1 in milk and cheese. Journal of Chromatography A. 2005;
1083: 219-222.

14- Chen CY, Li WJ, Peng KY. Determination of aflatoxin M1 in milk and milk powder using high-
flow solid phase extraction and liquid chromatography-tandem mass spectrometry. Journal of
Agricultural Food Chemistry. 2005; 53(22): 8474-8480.

15- Lee JE, Kwak BM, Ahn JH, Jeon TH. Occurrence of aflatoxin M1 in raw milk in South Korea
using an immunoaffinity column and liquid chromatography. Food Control. 2009; 20: 136-138.



http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-04-04 ]

[ DOR: 20.1001.1.23829710.1400.12.4.2.9 ]

[ DOI: 10.52547/j.health.12.4.478 |

EAY OllSos 5 HLidl bl .Y VR JENEY IS SR I 3

16- Tajkarimi M, Shojaee-Aliabadi F, Salah-Nejad M, Pursoltani H, Motallebi AA, Mahdavi H.
Seasonal study of aflatoxin M1 contamination in milk in five regions in Iran. Journal of Food
Microbiology. 2008; 116(3): 346-9.

17- Kamkar A, Fallah AA, Mozaffari Nejad AS. The review of aflatoxin M1 contamination in milk
and dairy products produced in Iran. Toxin Reviews. 2014; 33(4): 160-168.

18- Jalili M, Scotter M. A review of aflatoxin M1 in liquid milk. Iranian Journal of Health, Safety and
Environment. 2015; 2(2): 283-295.

19- Nemati M, Mehran MA, Hamed PK, Masoud A. A survey on the occurrence of aflatoxin M1 in
milk samples in Ardabil, Iran. Food Control. 2010; 21(7): 1022-1024.

20- Bahrami R, Shahbazi Y, Nikousefat Z. Aflatoxin M1 in milk and traditional dairy products from
west part of Iran: occurrence and seasonal variation with an emphasis on risk assessment of human
exposure. Food Control. 2016; 62: 250-256.

21- Kamkar A, Yazdankhah S, Mohammadi Nafchi A, Mozaffari Nejad AS. Aflatoxin M1 in raw cow
and buffalo milk in Shush city of Iran. Food Additives & Contaminants: Part B. 2014; 7(1): 21-24.

22- Farshi P, Khakpour M, Tabibiazar M. A survey on aflatoxin M1 contamination in pasteurized milk
samples in Tabriz, Iran. Journal of Food Hygiene. 2017; 7(27): 89-111.

23- Sadeghi E, Almasi A, Bohloli-Oskoii S, Mohamadi M. The evaluation of aflatoxin ml level in
collected raw milk for pasteurized dairy factories of Kermanshah. Zahedan Journal of Research in
Medical Sciences. 2013; 15(3): 26-29.

24- Tarkesh Esfahani M, Madani G, Hosseini P. Study of Aflatoxin M1 levels in iranian white cheese
produced by Isfahan dairy factories using ELISA technique. Journal of Health System Research. 2013;
nutrition supplement: 1614-1620 (Full text in Persian).

25- Kamkar A. A study on the occurrence of aflatoxin M1 in raw milk produced in Sarab city of Iran.
Food Control. 2005; 16: 593-599.

26- Lee JE, Kwak BM, Ahn JH, Jeon TH. Occurrence of aflatoxin M1 in raw milk in South Korea
using an immunoaffinity column and liquid chromatography. Food Control. 2009; 20: 136-138.

27- Roma A, Rossini C, Ritieni A, Gallo P, Esposito M. A survey on the aflatoxin M1 occurrence and
seasonal variation in buffalo and cow milk from Southern Italy. Food Control. 2017; 81: 30-33.

28- Ismaiel AA, Tharwat NA, Sayed MA, Gameh SA. Two-year survey on the seasonal incidence of
aflatoxin M1in traditional dairy products in Egypt. Journal of Food Science and Technology. 2020; 57:
2182-2189.

29- Oveisi MR, Jannat B, Sadeghi N, Hajimahmoodi M, Nikzad A. Presence of aflatoxin M1 in milk
and infant milk products in Tehran. Iran. Food Control. 2007; 18: 1216-1218.

30- Li S, Min L, Wang P, Zhang Y, Zheng N, Wang J. Aflatoxin M1 contamination in raw milk from
major milk-producing areas of China during four seasons of 2016. Food Control. 2017; 82: 121-125.
31- Oliveira CA, Ferraz JCO. Occurrence of aflatoxin M1 in pasteurized, UHT milk and milk powder
from goat origin. Food Control. 2007; 18:375-378.

32- Sassahara M, Pontes Netto D, Yanaka EK. Aflatoxin occurrence in foodstuff supplied to dairy
cattle and aflatoxin M1 in raw milk in the North of Parana state. Food and Chemical Toxicology. 2005;
43(6):981-4.

33- Deveci O, Sezgin E. Changes in concentration of aflatoxin M1 during manufacture and storage of
skim milk powder. Journal of Food Protection. 2006; 69(3): 682-685.

34- Kumar P, Mahato DK, Kamle M, Mohanta TK, Kang SG. Aflatoxins: A global concern for
food safety, human health and their management. Frontiers in Microbiology. 2017; 7: 2170.

35-Xiong J, Xiong L, Zhou H, Liu Y, Wu L. Occurrence of aflatoxin B1 in dairy cow feedstuff and
aflatoxin M1 in UHT and pasteurized milk in central China. Food Control. 2018; 92: 386-390.

36- Turkoglu C, Keyvan E. Determination of aflatoxin M, and ochratoxin A in raw, pasteurized and
UHT milk in Turkey. Acta Scientiae Veterinariae. 2019; 47: 1626.

37- Ersali A, Baho-Aldini Baigi F, Ghasemi R. Transmission of aflatoxins from animal feeds to raw
and pasteurized milk in Shiraz city and its suburbs. Journal of Shahid Sadoughi University of Medical
Sciences. 2009; 17(3): 175-183.


http://dx.doi.org/10.52547/j.health.12.4.478
https://dorl.net/dor/20.1001.1.23829710.1400.12.4.2.9
https://healthjournal.arums.ac.ir/article-1-2491-en.html
http://www.tcpdf.org

