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Abstract

In general, milk is a nutritious food and is very helpful in improving and maintaining a
person's health. However, over the past 30 years, a number of studies have reported the
presence of Aflatoxin M1 in milk and milk products worldwide. The contamination with
Aflatoxin M1 in milk and dairy products has become an important issue all over the world.
The presence of the mycotoxin in these products was a major concern particularly among
children and infants, who are more sensitive than adults. This study reviewed recent data
to summarize the current status of Aflatoxin M1 in milk and dairy products produced in
various regions around the world, related regulations, reduction strategies, detection
methods, and future research tasks. Strict regulation and superior milk-handling techniques
are essential to minimize Aflatoxin M1 contamination in milk and dairy products using
ever-evolving analytical techniques. Furthermore, education should be imparted to ensure
that Aflatoxin M1 that may exist in milk and dairy products and its effects on human health
are made aware of.
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e UAY AT fAlol ARl B2 IR TARSHL Q710 Y =2 AEL
A Sk Aol AFoke 241 11 ZA1E0] AAtsks 240 QfsiA AR W dHE
Aoz wgettiigbal er al, 2015). E3L A1F 29| A|PLE o] & 7153t A1ES Ut Ao
AHHo R Joke St wEtA 7HH}E“'=—HL«] diE 59, 59] AIE A9Y AHREE dA] it
4|70 oJEol| wfgo] AE bdt THAH EA| AWekA "HriMarroquin-Cardona et al,
2014; Iqbal et al, 2015) o|& o]foflA -} SAIE] Aflatoxin M1 9] A= 7HHT'F._“'%°1]
1ol uie- 523t Aotk Prandini et al, 2009). Ut - 2 AAIES 38 JYE
SR 7&'@’ HIES Faoke thEARI 418 BAl0] AFA] Aflatoxind] =&%= 8 ¢ 01
AEo| E £ Q7] Y&Eo|tiGalvano et al, 1998; Ahmad et a/ 2018). £3], Aflatoxin M1
2 JUE o WIReHA wkSshe ofdolet fotollAl JlotAl v F83t EAloltKIgbal er al,
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2015). Wb 2 FHY 222 9-F 9 FAE BE Aflatoxin M1 SHo= SAEY 55
geIstaL, Aflatoxin M1 & AL A2 & e Mz 2389 55 avlisked] . E

£ =29 He ARSE ofn] HRY Ut 23 52 AEEs Aty

Aflatoxin M12] EX

Aflatoxin M1 Aspergillus Aavus, Aspergillus parasiticus, 181l Aspergillus nomius7t &
St Aspergillus Z0A AAFEE mycotoxins®] F83F 50|t Creppy, 2002; Igbal et 4/,
2015). Aflatoxin B1, Aflatoxin B2, Aflatoxin G1, Aflatoxin G2%& Aflatoxin®] 8 &&o|t}
(Sweeney and Dobson, 1998; Ahmad er al, 2018). A717t9] 718, 12, 714 24, A7 7|17¢
9 2 2243} 22 Q152 F3go] WAYTt AF Ml Fa3t TS $tk(Stack and Carlson,
2003). Aflatoxin B1-2 AflatoxinZolA 7 EXdo] 7ol dekAdudt ofy, 71gzog &9
Ho|E §d5}7]of JARC(International Agency for Research on Cancer, =AY AT4A)0f 2]
A 13(Group 1) AEHZ E7E0]A QITHIARC, 2004; Igbal et al, 2010; Igbal er al,
2014)(Fig. 1). Aflatoxin ¥ 2%, 299 ALRE T 5EZHH UE 55 AEEET oY
2}, $RoME 2R 4= qltks YAl A& E A7t Van Egmond, 1993).

Aflatoxin M12] =A

Aflatoxin M1 Aflatoxin B19] 3|E&241 tANER, Q7H} o~ 5& 259 oA 9=
&=t Asi er a/, 2012)Fig. 2). Aflatoxin B12] th2F 0.3~6.2%= tAE Aflatoxin M12&
H3lElo] 972 viEEtFallah er al, 2009). oA 522 44, AZA W} 2 3 4
34 247} 22 9010 W& 3RS W=t Unusan, 2006). ZAIYATLATARC)E= Aflatoxin Bl
S 1 IF{group 1) HAEZEE 24519, Aflatoxin M1-2 Aflatoxin B1RT E4L woit 7k
£ 9 2RMde UehfH, IARCOIME Group 2BZ E5311 QIEHIARC, 2002 Park er al,
2012). 22 =7lolA HE A% Fdo] F7|How /et f AES AT dael &
FAIEN Aflatoxin M19] Fi= 2734 AIE oP1E = Atk 77t A=K Fallah er
al, 2009; 2010). ®3h, Aflatoxin M12 XX, QFEE ZHo tjofet Ui SAIZES QPN
= 7100 2= ABREOA Aol tigh B2 IS B9 o FitKigbal er al, 2015; Ahmad
et al, 2018).

71 F/do] 733t ol 2249 Aflatoxin Bl =4 ¥ T4 SHS 1ol o 7MY 4 Q=
HBO Aflatoxin M19] tiAEo] FAZE Ut Van Egmond, 1993)Fig. 2). Aflatoxin Bl1&

Hydroxylation

e

o o OCHy

Aflatoxin B1 Aflatoxin M1

Fig. 1. Aflatoxin M1 was hydroxylated form of aflatoxin B1. Aflatoxins was produced by Aspergillus
flavus and Aspergillus parasiticus (Fallah et al., 2009).
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Fig. 2. Aflatoxins can also transfer to animal products (Wogan and Paglialunga, 1974).

Aflatoxin M1 0 ¥igksl= AL Qutd o )= g o g 7igtKIgbal er al, 2015). kst
™ Aflatoxin M12] AW w2 Aflatoxin B19] &F 10%°] E35l7] dEo|tiWogan and
Paglialunga, 1974). &3}, A|Ql(in vitro) thAF E/38LE 8510, Aflatoxin M1 Aflatoxin Bl
9] S0l §H39] 10%5E 7HA AL Slet. Aflatoxin B13} Aflatoxin M19] /g Mg Atha
A /93 St ARtAZE e Aol F 2 mlo]3 24 (rat hepatic microsomes)s A&l
A Lol A =T Neal and Colley, 1979). 2t A7) Q2jet Fof| QlojA & =49 34
542 FHoEY dHog ule RASHIT

i‘?r%-‘ﬂ]/ﬂ Avr o g TAE= F4 Aflatoxin 5 S F718, A& BE AFojA|1
@2 5N v, 254X (ataxia), SHE A 7koZ yepdtHIgbal er al, 2015). ¢HH, THA
Aflatoxin 29| ZAto2: &gk 9587 Q9 A 714 218187 Zo] QItDiekman and
Green, 1992). Aflatoxin Z¥ol| tigt WS W1 wAlo] oJ3t HAAdS Waid 4= k. Aok
7}, 700 pg/kg®] Aflatoxing 3t A5 $719 AFle 4230710 Jk& vzt 18y 2 74
F7HE =4 7182 E A=, 100 pg/kg 411710 =40] e ACRE 75 249 A%
I AL 100 pg/kgo] Ee 4o]QW Aflatoxin £EIA FTFE S & 3loH, ol= EH
LG AFES AYakol= JHTE I Wik(Patterson and Anderson, 1982). Guthrie(1979)= &
& Ao AAE Ao7 712E A, 120 pg/ked Aflatoxing R3 AThE AF S dol=
YA Z&/d0] oA W= Aflatoxin®] 2P A| 2 AFRE o] Zaso] S Hol=
7 AR 25% S7IoFTkal Barsigict, -7 AR ol sl B4R AflatoxinE A3
ZAoA AR T3y 59t AFZF AHEIIEH, 1 4R 2ol EA kS WHA] Aok
ZoltApplebaum er al, 1982).

Lo dl SHZENA Aflatoxin M12] QtHM

Aflatoxin M1 T-20]4] o> QFg&olct. ofg] dAtollA oA SAIE =29 Aflatoxin M1
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B3 g obYAlS ZABIIEE Oruc S(2006)2 Aflatoxin M10] 609 o4} 7FHKashar) 29
A QP Zo|11, AEA 07 4o QI M X A(white pickled cheese)oll A= 90 oA} oFg A
ojgl= AS WAsIHE. 159 Aik= X2 A% &4 B =41 P Holgl: AS HojSal
o}, T k2 AFoAl, Goveraris $(2002)2 4COA 45 <t 18]al pH 3fol 4.03} 4.6901A
RIsH= 29 0.050 pg/LT 0.100 1g/Lo) & QA oz odE QFZEQ Aflatoxin M1
9] QYIS AtSitt. 11 A3, pH 4.6014 Aflatoxin M1 4252 frJotA| Wk QkARHp>0.01),
T3} pH 4.09] 842 EA Aflatoxin M1 F & EFolA 35 9 43 A & Ags] 4
SFATHp<0.01). wetA, Aflatoxin M19] o]2fgh ZhaEs W2 pHo|l 93t A o2 AgHrt. olet
FARE dqtolA] QA2 ES BEsH= B2t Aflatoxin M1 52 9730 &5k 27] £2Hth
BoI5HA AASIHEHp<0.01). |23t Aflatoxin M1 $29] Za= 22 pH, {74 B &
I8 FARES @4, 2831 AA0Y Lactobacillus spp.S] EA2F 22 thfRt 821E) FFE =
ot B USIATHGovaris et al, 2002). Bakirci(2001)= 872 E AEoj4 HT 817 20 AE
of BI3f| 13% == Aflatoxin M1 52 WASIAANE 1214 Aflatoxin M1 +22] Zlol= 5A14
oF {OsA] 9kt Cattano 5(2013)2 thftt 7Ie=2 Ad |4 SHAIA {75004
Aflatoxin M1E 297 T QPgAS A g FEHRicotta) AZS APAkeH= Bt iuE
9] Aflatoxin M1(Bt 94%)= 8922 T12]al ©R] 6%Fto] A= Hol Qiqich 18ar LA gt
ofz} 7 %, g FeHRicotta) AX AJitolA H7|E 73 E= DAAA §30l Holle 549
90% oV o Te} diafiltration?] ARESH AAT 4= ATt EFARE 349 Aflatoxin
M1 2¢Z €0l Hl B3|t} fAgoliis =4 BRFo] oF 60%C]UAINE, A A F2go]
A= Aflatoxin M1 R oF 39%°]{tKIgbal et al, 2015).

-t AAFAIES] 7S, GEEEOE 135~150C 9 1A (UHT)E Argato] -7 2
AAAES] ArdF oz HAFFHHFAO and WHO, 2009). Purchase(1967) 123 Kabak
(20122 A % Aflatoxin M1°IA | 32%2] HAE ety BUsioiAgt v
Galvano 5{1996) Aflatoxin M1°] & QFg&oleh= Byt /& 7Hdok=t A==
Z70]| w} ol 23 Aflatoxin M1 E=ko] the 12~35% F Al Harsiylet 1z
U dutd o g Aflatoxine EA2A] QFAoltKPrandini er al, 2009).

-F FAIE] Aflatoxin M1 $5& Wele tifet A7 APt Carraro 520142
79 Aflatoxin M1 QEE AAEAY A2A1717] YoiA FES ARESISIHE o] Aol HIE
UolE(bentonites, 3K F3}2 | HES] IF)7t - 490 A= Yepith &, o9
L-HdZF 80 ng/L olA)= QFASE £&(th2F 50 ng/L for adults 718|325 ng/L for lactants)©
& ZAEGom, T2 959 JUdA I Addo] ot BgkE RS o]tk Elsanhoty 5(2014)}2
Aflatoxin M1 $X|& &°17] ]l 8FEE0| tefet T79 FAREE o853t 50%9] 812
E ¥ Streptococus thermophilus and Lactobacillus bulgaricus)®t 50% Lactobaillus
plantriumel 28] HRE 3FE2E= A% 7|7to] £ 1 Aflatoxin M1 Tl 71 Ho| ZHaE
At T o2 AFNlA, Serrano-Nino 5{(2013)2 AQ(in vitro) 48+ B4 932 Aflatoxin
M1 £°l17] flsiA 559 probiotic BlE|2jolg ARSI, B7HE 5709 552 PBSOIA
Aflatoxin 2 HIE2 19.95~25.43%7H4] ThgsHA Yelsttt. B Yozt AQl(in vitro) 43+ 2E
|4 Aflatoxin M19] &5} /32 71 probiotic @50l we} 24 23%ClA4 2o 45%7}
A ZAE Bt

IHEE o2t AFAR] EAE 5] nfsty] Yol Aflatoxin M19] sisof Bk o @2
A7t B85} TS o] =3t EA WAE A7 A Hasep| YA RS =k 8
< Agatal Yckigbal er al, 2013).

J

www.ksdst.org



22 U QHEOM Aflatoxin M1 2SIk} [z

Ct Li2te] 27 H REF0 ANAM Aflatoxin M1
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. FEASEV)

9 F 9 5AIE AojA Aflatoxin M12] T E7], IFA, ool AHQl, I Zo}E]
of @ AN HEICHTsakiris er al, 2013). Ardic $(2009)2 M2 X|(white brined)
A|2ofA Bt 0.284 pg/kg® Aflatoxin M1 55 AE0I30H, B& 9= 0.052~0.860 pg/kg
olqith. &, thE K 1Ao)A Tekinsen} Eken(2008)2 100719] $-9< 132719] & AEL B4
sto] 9ot A= ME F ZH 67%2F 83%7F Aflatoxin M1ol| L G| ATty B st} -
Z29] Aflatoxin M1 $F2 ZZF 0.010~0.630 pg/L, 0.05~0.690 ug/keolitt. €719
Aflatoxin M1 &% 9= tE Ughee] vl A3s] =3tom, 1 gao & J=olEoyith
iz o g {9 -7 U FAIEOA Aflatoxin M19] 453} RIS HolAo} =71EL om
ol= 35 E FAREY ol=’t mycotoxinsoll thek AARE FAY] AR 4= 9lom, £ A S
< gt Axkd 5= ltIgbal er al, 2015). WA, - 2 fAREAIA Aflatoxin M19] A48
QAT FAIE 8okl HFT B4 7[HS AREFo 2 H AT 4= Qlrt. AlZto] SEHA, A&
Ao dE= B4 7lee2 AE 49 QoA B2 s FA4 "ok

2. OtA[OF

1) =

Park 5(2012)& 3204 AJAkEl= 28 = Aflatoxin M1 LG RAMITLE St 949 © A%
29 Aflatoxin M1°] tigt B HA&sE+= 282 25.1 ng/kgd} 29.8 ng/kg +5& BEATt (Park
et al, 2012). AP 9-59] Aflatoxin M1 Bk 2001 JECFA Eaixfo] B AlA x|
gk - =5°MAIot 360 ng/kg, F¥ 23 ng/kg, E7 22 ng/kg, FUOMIOL 5 ng/kg, ok}
1.8 ng/kg - Bt ZAL FARE 50190, E35] S50 oA At H| el wie F2 124
A LR 5Z0]QItHJECFA, 2001; Park er a/, 2012). T3 oA &g AEFAoA A3t 5187
FA)(Aflatoxin M1°224] 500 ng/kg) ET} v~ 2 QPgt =5 Bt} T3 Kang 6{(2013)
oA AAkE = B8 2 Aflatoxin M1 #4] D a7 975 HUsIch 26 £ Aflatoxin
M1& HGUSHIZAHEE ol 8sto] AAetaL HPLCE E&fo¥oH, FFHE7I2E A 4ok A1
HS IS & = 43979 HB§ AMEoA Aflatoxin M1 B4 tHKang er al, 2013).
Aflatoxin M1 A&%%E9 BFL 2.6 ng/kgolloH, Aflatoxin M1o] A5 AZER] F2 Hlg
64%°1Att. QUE AARE TAGI Ef 5 Aflatoxin M19] k&% € 9ol 28 E4519=d],
APEE BlsilE o AFolol AN 7HE A UehetAlRE 2P E-2 18] 1,000,000 5
0.027 H==2A] ol w2 20w BrEQItiKang er al, 2013). SHARE A1Z2] QF&/3
FHAAo|A Aflatoxin M1o]| thet QHE RAR= A& 0= Sgf=jojxof T ok

2) SOtA|of

AyAlo}, GE, ef=gol| A AATE 970 lojA] Aflatoxin M1 L FHFS HI5H). S
A S 2 AR oA Aflatoxin M1 R8-S HsIk=t], -Rolkli= 0.04~0.16 ug/L,
E-f{powdered milk)oIAE 0.16~0.32 pg/L E FAIENAE 0.32~0.5 pg/LY Aflatoxin M1
T2 Bt (Pei er al, 2009). TRZHAIZ, €1=9] Ruangwises?} Ruangwises(2009)7F H1gt
ule} Zo], Aflatoxin M1 52 LODOIA 0.114 pg/L7HA] th¥slitt. Xiong 5(2013)2 F=A4F

www.ksdst.org J Milk Sci Biotechnol Vol. 37, No. 1 | 5
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70l 0.01~0.42 pg/LY] WA Harsioict E3t H=r2] $7ollA Aflatoxin M1 9] Y&
O vekeel viEl 493 w2 Aoz HuH:

3) 'EOtAIO}
JofAlotof| A L-fofl EA5k= Aflatoxin M1o] H{E theft A7t M=t =] A=
olgh} wl7|AgoA] XIP=|lom, PF oA Rl - =2 Het Aflatoxin M1 5
Yer7|= s19tHAhmad et a/, 2018). Fallah 5(2011)9] g0 oJshd, 5 2 GAE9)
Aflatoxin M1 2F& SotAEt], S04l 0.323 pg/L, 20X 0.085 pg/kg, STEE
M= 0.016 ug/L, kashkol A= 0.044 pg/kg, doogholA= 0.005 xg/LE Aflatoxin M19]
Yt $ES B R R, 1512819] Sadia 5(2012)0] ot 9-3olA ARMI S 0.252
pg/LEal B 1stqict St 158 G2 HE] AAE Al (sweets)ol| 21014 Aflatoxin M19] 3
o 0.48 pg/kgd FE2 EAFHE= AL LA} %9 Siddappa 5(2012)2 9301 0.1~
3.8 ug/L9 Bt Aflatoxin M1 $F2 H5[3ct &S b7 A9] [gbal¥} Asi(2013)9] o]l
OJobH, -FolAE 0.212 pg/L, SFEEME= 0.147 pg/L, AZNA= 0.189 pg/kg, HEOIA
= 0.156 pg/kg® Bt Aflatoxin M1 £5& B5I9c) Aflatoxin M19] $82 979 t&
FARZAIA Hlad =94, AHRENAE AR 7 Y90l 2 AoltAhmad er al, 2018).
HIE, -9} SGAIE9] Aflatoxin M1 0] %2 H1AE ot Holr|olojA 885 of] g+
1A Aflatoxin M1 $329] 3 9Iet Hdl= 715 9 2|24 2oyt ofzt, 3 A|AH], 57

o] AlaE B R X}Oloﬂ 7190 4= Q17| wlEo|tHAsi er al, 2012). 53] HolAlololA
L ol2 59 B2, E 22 =4 AR 22 A4S 5B ARS 78 4 U A, AL

B AR = A= A OV] o] ', S5, B3R E T B2 55 ARV AR
HKGhiasian er al, 2007). T UoltA, FAE3 Bt 275104 ARIRA]R2 B2 =49
A28t AzxE Aspergillus 49 JFS B2 4 9o, 2= 1 T Aflatoxin®] ABAHE 4= Qlth
(Tajkarimi et al, 2008)

3. 55, ofz2|7t ¥ 2iEl OofH2|7}

Algol, olHE, HHlk=, £, FH0lE, HEF, AEH[o}, HEpAo] -/t fAEC SlojA
Aflatoxin M19]| gt B2 77} AP= I} AFM19] L FH 7 ME 3 7F w2 5=(2.07
ng/1)Q}F TA(42/44)2 ol A YERGTHElzupir and Elussein, 2010). & 42719 A4Zo] H%;
SHAIQl 0.05 pg/lS 2519t REFAME Zinedine 5(2007)2 9 =9 89%71 B4
0.0186 ug/L9 Aflatoxin M1Z QA= omH, 3749] MEo] EU &4 A ol ARSI
7R, BEF9] Oliveira®t Ferraz(2007)0 QJshd 9ol Z&4H Aflatoxin M19] &2 Bt
FE20.062 pg/leld, I HE 0.011~0.161 pg/Leltt Bt 0] 0.018~0.250 pg/L&
o|JEQ] S-follA Har= It Motawee er al, 2009). A= Sl & 2, 53] o 22
ofme)7} =7FEolA 7 €L FAEC] Aflatoxin M1 BA3EC] Eoh= A& Ho5 QlckIqgbal
et al., 2015). WA o] Z49 2 IBEY F8 o2 Q14 B B4 AJH9 A
fZd Aol

Cist LIZIoM ikl 29 2 SIS0 U0
Aflatoxin M1 &25H| '3—:' g

S = SAIEA] JolA Aflatoxin M1 ZHoff 3H=o] st =4 782 0~1.0 pg/kgelw, Table 191

www.ksdst.org
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Table 1. Acceptance limits and regulation for aflatoxin M1 in milk and dairy foods produced in
many countries

Milk (unit: ug/kg) Dairy foods (unit: ug/kg) Nations
0.05 0.50 Milk products Argentina
0.05 0.02 Butter
. . . 0.25 Cheese Austria
0.01 Pasteurized infant milk 04 Powdered milk
0.5 Liquid milk .

’ 50 Powdered milk Brazi
0.50 0.10 Powdered milk Bulgaria
0.05 - Check Republic

0 0 Egypt
0.05 0.05 EU
0.05 France
0.03 For children < 3 years
0.05 0 Honduras
0.50 - Iran
0.50 South Korea

1 0 Nigeria

0 0 Romania

0.025 Milk whey and products
0.05 0.25 Cheese Switzerland
0.02 Butter
0.05 0.25 Cheese Turkey
0.50 0.50 USA

Resources: EC, 2006; FAO/WHO, 2009; Park et al., 2012; Chase et al., 2013; Igbal et al., 2015.

AASHA A2 =oiQlet. EUE vl 591 249 AbRoflAl= 20 pg/kgs A4 Rotof sk, £
A= 0.05 pg/kg OIstE & Aflatoxin RS ARSIl tiIgbal et al, 2015). AAZ A
SHl= Az B4 Y F Aflatoxin 552 1.7%0.8~2.0%)° 3dsk= 97 W Aflatoxin M1 &=
2 o=t fuslH 30 pg/kgd AFE THRRE Adks A3fok= &= 0.5 ng/kg o139l Aflatoxin
WFES R 7S 2HI5H] wZoltHEFSA, 2004).

ul 3 AE0loFL: QIzt A%k 9-Rof| sl 22t 20 ug/kg 0.5 ug/kg® Aflatoxin =0l Het
2] $2Z ol Chase er al, 2013). A% W Aflatoxinol| thgt 114 A= 0~50 pg/kg
O|tFAO/WHO, 2009). Tl= 40 W= Aflatoxin M1 52 0.5 pg/kgS Z3oHA] golok
Sk} I8y Codex Alimentariuse ot $-02F T 2-follow-on milk)9] 3%, 50 ng/ke=
A A= AASHL, 0.025 pg/kge 2 = TRl FASIAL ATHEC, 20006). TRIZHA=
QAEZo} AQAY] AL X 9= Fokg AEY A 10 pg/mLoll EFsitt. AS7HA| B
< AtollA Aflatoxin M1o] -7t FAIEC] EAstal U2 HolFUch

8 ¥ |HS0M Aflatoxin M12] HE

gitdom, oot fAIENA Aflatoxin M1 F5& OH|EUR|EY, Hlghg Ex= oplED} 22
4 771 819 844 EFE2 EANAL Arkgbal er al, 2015). EREEXFORI| FE2
A ATE BAI £HIE S0l ARt eBoR, Het 8 [oRAQl BAIZ diAlEAL HAE )
T} (Shephard, 2008). =29l A2rt= T8y PHis o8t Avke e Fv|9 F&9] a8
AEoR PP et of7lole FEE2 &M Al FEAT ZE7|: dn o U
oA AHE 4 S HEE EHsP] s ME FEEe LAAE ¢ Sl Tt M BRlkE

www.ksdst.org J Milk Sci Biotechnol Vol. 37, No. 1 |7
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=9 ERE WA Ao gt (Krska er al, 2005).

A e o= AR = Ast o g = Y FRviE ], TAVIEISZ(SPE) 23, AA-AA]
2, UM Z-E(AO), 181 ¥ 28-S 153”3t Z(MycoSep)ys©l AKIgbal er al,
2015). ol&gt st WSS &%, T E 84 B8t 22 W2 o™ AlFoh, E= Fol
i B 9 vlg A7 o] AlEs | KFuchs et al, 2002). AE A= 4 102004
Fd 3024 715ttt olFA BEY T-&AQ1 Al Yo E 3~4TA9] 7|& TAVYE=Z(SPE)
E= JAC WS tiAIR &= e, 1 olfe & O BF 299 AR 213} 4] 2 A=
F29 54 A, HiERsH] g2 eRkE Ald 9 B4S ok £89] £20] Fash| fiEo|oh
(Fuchs er al, 2002). 124}, 1ACs ZHS AF8310] mycotoxins®t A9 WS- EAJ5H Bzl wjio
AZRETHNE Al ARSI 0] 7Ho] WASIEE 2=t AE 50| RA Uehdth
ojAd9] At Ay wWEW FF HE(FLD) ¥ ELISAE ©l83%t 4| A=rE9(OE
ARESIS o 7 2 RAIEY ARMI EA40 Zhsoites dEETF QlQith I8y %
9 SAES] AFM1 AZ0o= TLC(thin layer chromatography, ¥ AZulE 13 %), L=
H¥(fluorometry), WA AzvtETv-tid AFEA7I(UHPLC-MS/MS), SHfs WY
471, g ol8%t "AEA7] 59 ofE who] A=A SItHHussain and Anwar,
2008; Goryacheva er a/, 2009; Fallah, 2010; Huang er al, 2014). AFM1 B4 Q314
HPLCE 3% FE(D)¥ A AMgshe A2 e LutHo|HA: axolct,

9E F2REIHRY(TLO: A718EEY 28, €& B7) AES 23t v id ¥holth. A
A, JAZ oA AF 404 7F g ARSE &2 719 5 sholth ERL 199090 AOAC=
1 pg/gY F2 oA AFE Aldstal =Fefolr] Qg A9 Whio= A TICE 34 o=
IS} I3Y FD(fluorescence detection)”} A2HE HPLC HHo] TLCE tidIsHA =%l
o, @A MSH GCe 22 thE T} 3 o] AMEE|A QUtKIgbal er al, 2015). Ad 109
&<, mycotoxins #4432 TRt SEAIE ARESH= HPLCO| A &) St =49 /300 o
£ 2= AN = 94 HPLCE ARSSH] =3=|QlH:. g 9, A& AAE | SlojA HIzIst
A 29 EE MycoSep Zo] AREET QITHAsT ef al, 2012; Igbal er al, 2013). 8 &
TF= fAIEC] 570 uet th2A5E AFM12] HPLC A& ARSEE B2 olF TAle] 240
UoA Y] Aoy MBOR Thssit. BFE B3t HEE A o= T chromo-
phore)9] &A0]| oj&3lt}. I=]1 thFE9] mycotoxins °olF] AAA FFE 7ML L
HPLC-FDE 21 A&2 4= IthValenta, 1998). HPLCY] 8 Ao 2= Helsdo] Wje- £,
AETALOD)7} we- Reh= Ao, &gt of7]of| thg A& AlARl(fluoresce, UV)S AysHd
Shte] oA off] SRIEE HEL 4 Stk Aolth

F|2o]| ELISAE A= A ART 4= 17100 o] o8& itk Aflatoxin M1 &0l A
ZOog o]g 73t ELISA 71Ex= W/ 34 Ao B3 14 A E= 84 ¢ 8% 14
AAE ARRSHR= AR AAF FAlo) 7125 =11 QtHTekinsen and Eken, 2008; Frtas et al,
2011). ELISAS] Ao 2= Rz} -Bolotal A&StAME uf9- S0l 02 HAo] 7hsslthe A
ot} o, o] 7|EQ] T tiFF HAM Hl8o] F7IE 4= = ddl8olgh= HoltkBilandze er
al, 2010). H]5 ELISA #412 £ 482 Wo| AT, sHAYE A9 vt ot & HY
7} Aigtdoln, Y% (false positive) ZIHE Hol7|= gtk Aoltkigbal er al, 2015). kA
FT AT AT et 23 47 9% 8 B2 A7t 2dEojof & Aotk
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7F AeH, E3F 3HRI ofm|RIE 7HAAL QUL B YolrbA ARt AAIE Teet B AE
o5 QS ek SHAE FT Al AR A0 vt Al AFsRtel wiEt A o of Al
= Ao] A}»“olumqbal et al, 2015). 95 S9, o3t 5ok 712 W AE A et
7] 9 w2 529 oSt S0 1% AR%ol ot He ASS wefsfopt gt ofust
HASE 258 A% Ve 2 B A2 SEQ 7199 MR Q 6}04 sy *dﬂo}b A=t
=83k Aol otA A2l Hajet FAQ AR who] 2] 9-R-0f At -2 Fol
A - 7PH o JFe & S 9] tEoltkigbal er al, 2015). A, 2550} HojlA FgolE
A= mycotoxins®] Sl 4 2710 A HAeEH, 1AL YL Atk GE E
Aflatoxing ASK= Aspergillus S5 WdSe 715 Halel A o de] HuiH1 “}Ol
EAHA 2 ot} &3 F7BKe A 85 SFA717] 18] AlA| i ABAERE 2000 T
2050L%7/};q =7t "ask Aog 4T Yrkigbal er al, 2015). © UoPhA, L& &2

k2 2HIAEY] 2R 89 AAE 2T $& Yt dE S99, 53] A= SolA
iﬂlXPgOl =2 S 7HEE A8 5 9] HEolth

v

= —

.—Y‘~

T FAlECl 20190 Aflatoxin M12 5= AR ob=h Aol #igo] 2 <= 9l
E2 #2027 Aflatoxin M17} 29 ARE HHT 4% BAHoE ATt =2 39
Aﬂatoxm Mio] -l A = Slow, 53] 715=0] Aot 12 ! *}EE HHsIE 37l

T Aflatoxin M1 gHgo] =olx A At =2 o W2 - Bk} of7]o] dd nefet

=0] ol ARE e T E Aol diF e Aﬂatoxm MIE TRk ARl A
Xii 290] He= S22 AL glrk. Aflatoxin M19] 7H8 w2 TSI 52 "okAlole]
H, 1 FE olof ofZept m7hsclgltt. IHER, S ARIA AEH< Aflatoxin $F A9
8747 o5 =7tlA mIZEAlC] diet AA qAle] Easdo] AR AL it Wi, fAt
S 2 FAREON Aflatoxin M12] EA:E o2k Z40] gt AAT A4 Mzl ¥l ¥
T vlﬂ 141 Aflatoxin M1 240 7V {171 Sle F8 HPLCOTH. 224, ¥iS 2= JE‘
A2t ool T Tl BlEEAE S AEsk Z*%ﬁ}% =+ Ske 4 e 24
HI82 aoly| Aol HEEA] Basis, Est o] i B4 $-Roll S0194= mycotoxins
o XaHoR K Ao| 5L, BEAOZ T oIS, JHE Al AR AAWE
523517 B AJAS JAIE Bt ofugl AZASE 34 oldS EsA 990 3eE 2 90

=

ﬂl

BASL TSt 2L 5 92 Aolel, Teln ARG SA0RA SR9 RAE ehEe BT
& 942 Zolck

2 %

WHo SRt Was Goe] FHI ABOR Ayl A7 34, §4 59 2 £eL Fu

ek AR A AlAZ o Z 288t GAIE Aflatoxin M19] EA1%= 20~309 AXE LA &
E} Aflatoxin M122 29 97} AR 55| A 10014 209 &< A AlAK R F48
XﬂOlE} E3], o] AFECIA9] n|ZEAY] E4= E5] A1k o Rzt ofdiole} foloflA|
23 ZAo]t}. o] SO 229 ARE AESIY M AAFLRE tefet A Foji] PAkx=
2 {AEONA EAYE Aflatoxin M19] @, T 4, 4 A, 14 0, &5 A4

S Aottt -7 € FAIEY Aflatoxin M1 2HS HA8f6l7| oirl= A& o= ddst
U BA 7S o8t AATH FAIL}E St SF AE71s0] BIEA] a5t B YolrbA,

i

111 0
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S 2 ARl EAT 4+ Sk Aflatoxin M1°] QA 2739 jAe S 2HE QAT &

A= BSE T AFEolof & ol
A =
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