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AFMI
FDA
HPLC
RIA
EIA
TLC
DW

PBS

Abbreviations

Aflatoxin M1
Food and Drug Administration
High Performance liquid Chr(;mato graphy
Radio Immunoassay
Enzyme Immunoassay
Thin Layar Chromatography
Deionized Wate

Phosphate Buffer Salt




#

s pich
L e b bR i
IEL....oooevececeeveiae s es e s s s s s e s s s s e ca st s sb bRt bbb s bbb reenebanae et oD
LV ettt R e bR ol 4>
Ly :Jol o ]

Jsl Jod
ettt e PSR
Voot sss e sess s e R e e a5, Y=)
§ eeermeemeetesaersssoesscssrsstasaRsaRe SRR SRS RS R SRS R SRR RS RS e R ST RS SR e bR s ) gl 52 2=

093 2
T eoeesssseseessess s ees AR RS n LS 55550 L\ =Y
Voo e gl Ay g lizee Jolge—\-Y-Y
Merrrennesersseensssssasssssssssssssasassees \Mnmsjssm@u,u)gcm@uj&i;,sﬁyﬁv-r-r

pme Jodd
|4 e eeeeees s e eSS SRR R R AR R R S A=Y
VY e emmmsssessees s sss s e Bl S - Y=Y
1) e ssanssseessss s e R AR s B2 S el Yo=Y
R T—— e G ¢ypeS SOBIYYY
1Y e ustsemsnesssess s e AR G2 oS ol LYY
1Y oot ess s euens RS eeERR R RRRERR R RR MIM2 oS 5o 0-Y-Y
LF oo msssss s ss s s RS M1 S il V-0-Y-Y

S T o pn 51 36 st
VE revesssssnes s sessssesss st oS T e 3l L6 ol 5l 1Y
VE eererrnnereces v e S T U e 5l 36 page 2l g Y-E-Y
V0 rttrnveeessmsssessnssesnsssnses M1 om0 3 Ol s 5 g D il = V= Y2
V0o ressessssesesssssessesesesesssssssssssesesnsesss s oo DNA s oS 50 Jilaze 5-Y-Y-£-Y

N0 eeerrrreesssmsesnesesssensssesesssssss s oo DNA sz 5l oS 520 (5 gl T= Y=Y




Vet RNA i Jals 5 cpnS s 8- g -Y—g ¥

T ettt st B e Sl g S DB 0-Y—g Y
Ve eetesssneeesssssessseessessssssssssssss e ssssssan s sesee s 2l gz Dy S S Y— g Y

poler Jaad

J._«'a;_)JMl O.:..‘.Sjjb\ﬁ] L'J—:;J!Sj LS{L»L.& L;L@.::j_) ajﬂ—

WV et stmesesmsse s e nes s seesssesereseeserese s S YU 35 555055 Soa=t
YA ettt fJ}LSJ:”ﬁJ:‘iﬂ'“"—u'”JfJJJA-’JS)KULJJ—Y—i
\A ............................................................................. YQJ;)SLGLGL;‘;_};}A‘};JQJJ—-V—i
\C\ ....................................................................................................... L;.»‘_}Jj&._[‘ J‘.’.J‘J ujl_g_)—i—i

CreaS N 038 Jad by Sl (slghs

Y et sa et s e e et se bt e ee gt as et b enae S slgs g —1-0
ettt r e et st e e st n bt Swlsa sled g ,-Y-0
T ettt a b e st b et o RS s e et e e e s e renean e seneeseseseeanenen Lﬁ-w LSL@-MIJJ—Y’*O
s L;La:)\.S:'\\ctg.) UK

FAE ) 'E
Y ettt ettt e s b bbb reene e b e bttt an e nnaeanrenes JJLU K .‘ab.o—\—'\
A sttt e bbb e e A e s ne e b b pess b er e R R b e R b e b ae e e rsasaennaten Ol 5= Y1
YA eerrreereeesessssisssssssessssesssssaes T — ﬁsﬁuupwj@qu@,—v:\
VA reererssssessssssesssssssssssmsessesssssssssssssessssesssesss b 03 MY S 535061 0 g1 plal Jol et
Y e terere e et ae st nea e sr e s e b et era e Rt s b en s s s R aRaA s s ea e e arerarenen _)ls fl}ul e Lf*“'!-[ OlS-0-11

sy _9@&5:'994»”.\%" )







NV

Siala o351 5 5 ek ilis el ol atld S oME esle o AlS Sl 4 el
oS 5T 45 0T (5o 03551,3 5 Flsm ole ol (Sa 393 o gy BLES 5 e oD sl
sk O s dmslr oSl (sl Sl et Wl M

Lpd o A ol g 90 o gl e 3L glE S0 53 WL A3 S e S S SO
ST LBl o 0 g2 ol5 58 5 skl 2B ppams oS A5 ol 5 sdas i g2 S
Pl b ST Wipd o Wyt Sl 5 st ekl S 53 s L
T st BT eS0T il BLB2,GLG2ZMIM2 S ol Jals a8 055ls dlises
T S aken Gt 0133 Bl oS iUl A3 5 5 pls Sy (S35 S g0 92 45 AL s
st Ol s 5 2S5 pils M AFBT diiles oS 355 o stalin o ps ML ;S 5T
03545 oy 0. 5 ppb o3 53 |y AFML jloea ,\.u:a' FDANSS ol (g3its 5 138 Olojla a4l
ot B Ugmamms 53 5 435 S Ol 5 el gl b e ML (S 5500
L

35 Callod iy o diten 2B S5 2 SRl skl 5 D el el
B oS 5Ol Lo u g g5 skl i g0 plal (a5 St S 2 00 L
036 g0 cypaan ol DNA aliS 55 5 545 O3 5e)lS S B (oS 5201 LS 0 W) 5
B2 oS 5ol 5l oS pbn gla ool plie M2GMI (sl oS 0T 3l 00 58 03515
Dpd pr b Sed S 02315 5 b 5 4 022 BT

oS cpuns b 55 ML e 53T Ol (sl ($5lme 02 5d0me g Lo g 3 Al & ax 5 Ly
G3AST 5 3,05 518 (6 pemn S ansd adlate 55 gLl aar i 5HLe 508 pl presDle

C L3b e ARMIL S50l o 3 IS 86 sl melb 5l S




Gla et 55 ML S g1 Olsn (5,5 o3l oy sl OLL ol plal 5l Lol Gt
055 G Ole,S ol (gla s s ML S ol Olpee 15 ol o Ol S Oliad 030 52y
Sl (G S wilaieys oLdaer L 5L 0L S cpl 5 e gdle 5 ol 0l SyS Ml 5 gy
a5 5 Bl o 55 Ol ol 5 gy Sla e 53 M S 33051 5 gy Jlaod 5 438 515
s g et Sadl gl Sop st MI SNl 4l (Sl oSl e

.&Swd‘&:;g:‘)énbémlflaﬂcﬁymﬂ



ol

b 55 5 ol Bl ST Lol glendplie 51 S (AFMI) ML S 501 2 asikie
S5 L S TS 63 S 0B jmmn 1y a8 5T 4y 03501 (SlaldE &S 55200 3l Ll
Gt 3 13,5 ot 55 o shi5pel SleomylB i 45 Wts ()6 o Slezdslis 5o 8
R AU S TN W N ES PP [ L PY PPN I e P R FpEpy [P
il (A8 53 Ol il 53 Ll LTS g 4y o gy il 0L Sl b e 5] a8
oS I o ey i) SV grames 5 e GV B e 4 4 L s 5 S cn
ol Ola S Ol 3 i3 el 2 Gl axdllan O S G 45 Ll 5l e 5 40 (g 9,8 e 3 M
Oleasl ol o5 s5uly (SLa pudigs M1 oS 55000 _,\.Laﬁd,::,sﬂu;wﬂzt; adlan o a3 55
g3 8 ploil

slas dalial sb 4 Colediind —ola (63) Ol oz 5o S8 = gahaia anlllae opl yo 0 S
Ml &,.SJDUTJ@JT@#O;,,T;O{! A5 SIS ot Sl o stuly el g0l i gsliin
L 3,85k ,S iy b OF Olgse 5 sl (il gagl Ot Sl ealital U Ls 4 gl 53 2 9o s
350002 Ppb il do o 5,5 o3l Sy b S U ol jen (HPLC) W 55,8
35 0.002-0.14 ppb it swrt S350 SLa Aismd 3 3y yn M onS 5790 Olin = La iy
FDA Jaus g5 o5 (0.5 ppb) pauS 5T slaes o 31 La 45303 51 pluSimen 55 AFMI Ol5n .l
45 (0.05 Ppb) s 53 eeS s Slres dm b aglin 53 4 S 358 b oD oo 15 el
0.05 Ppb 31 2 MY e 52T (g5l 5303 (LEEY) YL 3l ol cmen gl a3t Jas 5
o3 gl sla s AFML :Sbe e )8 Olinl [ jud oS A0 (sla a8 Ol Sl oy

(0.019::0.01ppb) 5.3 sl 1 58 dalllae 3550 3o 53 by Al 03 5




S e 5l edd (51 e 6la 503 3 ol oty AFMI g i bt (6, woe
uxﬂdk,&;,@uduﬁshﬂﬁﬁwlou;owcbﬁgwwwg
po o 0> 0L sl 03,518 5 0l G jme a5 Ll 9 S (o A 1 p3 g0 ages
Gpan 5 O 5o eaygl b 5 ol Sl sy il IS Olsee ol ey W b azy o poa,
2 a2 885 5 et S Ol 4 4 el g el ol 60 dal g Y Yzl S L;LM:Q
S rad g Ol e OlayS HPLC MY (S il @hygals i3 1D ojle duly

S e




Determination of aflatoxin M1 in Pasteurized Milk Consumed in Kerman Province
Introduction: Aflatoxin M1 (AFMI1) is a major metabolite of aflatoxin Bl and is
detected in the milk of mammals that have consumed food or feed contaminated with
aflatoxins. Aflatoxins are a group of highly toxic metabolites produced by the common
fungi Aspergillus flavus, A. parasiticus. They are among the most petent of
carcinogens found in foods. Considering its risk to the human health, particularly due to
liver cancer furthermore high consumption of milk and its product, determination of
AFM1 level in milk is important. Since there is no study in Kerman province regarding
the AFM1 in milk, this study was undertaken to determine the presence and level
detemination of AFM1 in pasteurized milk in Kerman province.

Methods : During 3 months in winter (19 Dec 2007 — 19 march 2008) a total of 76
pasteurized milk samples produced by eight factories were collected, then samples were
checked for the level of AFMI1 using immunoaffinity column and high-performance
liquid chromatography coupled to fluoritetric detector. '

Results; The limit of detection was 0.002 ppb for AFM1. AFM1 was detected in milk
samples ranging from 0.002 to 0.14 ppb.The level of AFMlin No sample was found
greater than the maximum allowed levels in milk ( 0.5 ppb ) accepted by FDA:
however, the amount of the toxin in 34 (44.7%) samples were over the maximum
tolerance limits in milk (0.05 ppb) accepted by European union. Mean concentration of
AFM]1 in milk samples obtained from Jiroft factory was the least (0.019+0.01ppb) in3
months compared to that from other factories.

Conclusion: Considering these results, it could be concluded that AFMI incidence in
samples selected from commonly consumed pasteurized milk in Kerman province,
does not appear to be a serious public health problem at the moment. However, as
Pasteurized Milk is highly used by children and infant , so the total daily mycotoxin
intake with milk as well as other foods could be an important risk for humans.

Key words; Pasteurized Milk, Aflatoxin M1, HPLC, Kerman, Sitjan, Bardsir, Jiroft,
Shahr babak
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