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A 529 A wE AZE FARAE $EsA g 5 gk

3 vxFo M FAFFY aflatoxin 2F 7S A718

A 49 A aflatoxing B £ Z+E mycotoxin Ff o Fo] BA G HAL} @AA o) 3A
T ulZAb 2449 gflatoxin 2 G o)

B o3l YBAIEE W RS FFo T Aspergillusd FFol )

M
Fusarim® $%el7 @el EASE A% umin 91, oF Bl Bass

rd

ol

I

zearalenone, deoxynivalenol % fumonisin 52 mycotoxin 2 Fo] HEH T vt IHAA=
toxin #4992 TLC, GC, HPLC o] &3 o, ol Wyo] F23 Al B
Az {71 8u7b avE He §7, B 71, 283 AedEs 298 sto BA
dol §l vt ofyzt A AN FikEE hHg FAZ AEY @Al =F2HAU
o |

T AFRA Y F3o] B4 2FoR A% A A dARH oo o,
AAA L A&AA BUHH 287t glof, FA ded sl ofeeS A1 e
AL FA Y Apdoltt. ofell X E mycotoxing TAHOE & AR MAA #HY F

AR Ao s =stazt g

0. Al® ¥ mycotoxin &4 J|&

ﬂfﬂ AOA CH*O] T2 *}%EJO*E} a=y ols H&%% E 14 BE uie ﬂol 233
AARZE AAoks= v 3& 7z & %EUJOME} 71717} a7ela W& F7t
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H 1. Mycotoxine| &t ZAMZ gt 245 Alg F=H| 4F
Step Description Purpose
1. Sampling Probe of automatic sampler Representative sample
2. Sample preparation | Grinding, mixing, subsampling Representative sample
3. Extraction Shaker or blender Separate the toxin
4. Clean-up Liquid-liquid partitioning column Separate the toxin from
chromatography groups of compounds in the
sample
5. Final separation Thin layer chromatography(TLC) Separate the toxin from
Gas-liquid chromatography(GLC) remaining compounds in the
Minicolumn chromatography sample extract that might
interfere with the toxin
6. Detection and Fluorescence on TLC plate Detection and measurement
quantitative analysis | UV absorption in solution of response
7. Confirmation Biological test, Mass spectrometry | Identification

ole|gh V&L FEF AANA B A {7187t AvEa W2 ¥
&

AAgel e Wt ohe A3t

7k e 717 a8y ARAHQY 7eAE /7 )

dutA o 2 mycotoxin HA}aFo] Aof Aol AFPHo gong ol thE F
7]

AMME A mycotoxin FEAE WEo] AARAE Hostn tha] ¢
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.]

H

gog g8 4 913, mycotoxin-FEA| o} G AT} AFAH FAE Pestka, Liu 59
)
i=]

2) Mycotoxino] tjg E2| 28 FA A4

A8k mycotoxine] jdt FULZHEEH FAE et BHS FolAL 2ot A
Aidol goldt ZYSEFAE Adste HHHY APAAL ERsta HlEo] @ol E4
T Boldo] & GEEAIAE AdsE Nl e 1 A
& 2.

HA ZZFE AL Fdo 2 FGAE mycotoxin-BSA A A E complete Freund's

Ke)
T |
& 7+A 0= blooding3lH A antibody titer® AA|% g A&7t & AL wdF F

s
24 ¥ lghial¥ Uro] FAAZAA 20T Bashdr dod weh 3o AHge

E1

st oEEA A S gside ¢4 A% 65FE BALB/e vREA(Y7)A @4 E
ot 100~200 pg¥ HZoE WA
Hx Wy 359 65 T & uPHOoZ mycotoxin-BSA ZEA 9} Freund's incomplete
1319tk 95 Fo AArAS&APBS)o R 343
FUE FAMete HF @t HFHG F 3Y0
7278 BALB/c v}-$~9] B]AE A %3t Dulbecco’s Modified Eagle’s Medium ol 4
Ao vAANEE FEdrh 29 TS RPMI 164002 33] AlHsto] AE5E 1x107m
2 ZA8td AMEE] MZFFE AASHH 2 2 Kohler 59 Wil &3t

€& T 10¥ U5 159 Apolo] S8 MET} well viee] 13014 AAstgS o uf
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B2 AAste, S A welld] ATE 24 well plated] $7A wWgFg & gA %7}
7F A& FAET Axe FAo] e hybridE AEste A2Y S Ak

A2d Mckean?| F3df sAow AAgtt A8y A3 A9 97 w1

ol 9l+ hybridomaE HF Melsie] tha] 3 A=2dE A

of 2% 13 Zo] FAANI| 1, 10° celymdE ZHE WFANZE cryo tubed] 1 md¥ #F

ste] —70CAN F4% 48 T A Ard BN A A3

g

ol
-
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A% AEE hybridomaZE T-75 flasko| A thzF sjekst & Ohtani 59 #hyol wheg} wh-$
1

[¢]
20 B7to| o]Aste Bpds Aitsteh AFH ¢ E4HL ammonium sulfate] 0.2 A A

g 5 WA ARE-Sh
Bk ofe} Atgo] A3 F3] WFoz 2ol A= mycotoxing A, FF35H7]
A3t BA o= affinity columng A2 £ 91w immunoaffinity column®] mycotoxin

9 gAQel= a9 29 2o
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38 2. Immunoaffinity column2l & 2]

¥E BALB/c vl$-29 Bjd Fozld Ao @y f‘z}il% X*Hlo}@l
Pestka 5] Wilo] 3 direct competitive ELISA(dcELISA)®¥ 3}, Liu
indirect competitive ELISA(icELISA)H-& 4¢3 & 9} o] & E’}%EHP_E% B uj
FAL, 71 8uske AR, 7]AY FE, ‘&%"]7&%0]“1, ol o] ZAHH
HAE 3= "YRAHo] e 4 it} olge 4A A9F immunoaffinity columnS
immunoaffinity column-HPLC, =+ immunoaffinity column-ELISAY %9 Aj2& FAuk
of &3t AE F 54 mycotoxing HAYT + vk ol I ¢
sandwich ELISA, Terasaki plate method 5 WHEAUH] S AE& 4 gt 3y B
AP A &3t direct competitive enzyme linked immunosorbent assay(ELISA)H-S AR

st A¥std a9 33 2 ARE d& 4 9lon BHAALE ELISA reader(Dynatech

ojft
lo
o
_%
lo
_(1:..(_1‘

Lab. MR 600, US.A)E FFEE SAstA wg A4¢ TFFXF vluste AgFe
aflatoxin 3+EH-S AAEH fokh ey o) s WAy GA] EolA, A, NEy 9
A 9 AL Jou BE Whio] ayatkol o] W dA AFEMA Qi
oln GC, HPLCH 3} o] H] Eold HHEAZ s8] B4 A fdd e we
# 9tk 23 e 4Re A0 BT 4 fle BHE g olgdE FRueRy
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H, AT AAY 9 mycotoxing A& g8 FAMe= WS ALHHoR Asfof
At

00102051 2 5 10 20 50 100

I8 3. MY BY a4H

. Al2 & mycotoxin @9 ¥
1. AtE 23 mycotoxin S & &

ALE % mycotoxin . 3| HAsle] o S i gstatel oJste] 43
H, Alse #EE mycotoxin A S FFBAG 1 Ay ¥
1980 o} %

204 Bz vhel 2ol
Aol Alg B8 A kFo] zAE A b, 1981dE

B 19901 Atole] 15
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A9l dF=Ro] WEHHOH, 19195 104 Aolo] 408g Be AR WET
% o

1H9] =Ewo] A AR Aol AxHe d4

I = TR ke Mycotoxin A4 | FAAFAY A
1971~1980 - - - -
1981~1990 5 » 4 6 15
1991~2000 4 17 19 40
2001~ ) 1 - - 1

Al 10 21 25 56

ATEE 5 mycotoxin HA=EL 21Ho| AR, HA AR F9| mycotoxind 2 A
& =52 11" £33te, I ARl M9 mycotoxin £H AEE BEUEHAZ 257}
o] 553 Aotk o]gjd @A mycotoxing FHH3I AR kA EAY Ui
FAE Zte AT JxF FFo] HA o} &l A7 HA R Ho® ddo] A

mycotoxino|u} FAS A 2L Jifs] Edo it A AFAEAE
SEHE o] w2 TE AT did Auie o WEd ZUHHAS Ae
Hoe ZA7F d& Aoz 44

AR oz2E A FAARE AAALE ZUHE gof tho] o]F EdjE AtR]
7\1—4 -r]??H H7hg & 4 3, o ARE AEE qAsYe] sHed Aotk wEkAd w=
A #E faleat d5HE AR #Y HIA 23]
2 715} %@,X}ib} Ve §RE  J=E d7UIEE vhdsty, AAAY BYH

8
9 T 4 7 AT 4o, AHE A29RE Fustcd 4FHOE B4 4 9
2

A mycotoxin®] FFHE AT AEE AHEW X oA Zo], AR FHIIA T}
2 @ol dF9 mycotoxing HA] aflatoxino]3L I ¢ ochratoxin, fumonisin %

zearalenone 52| mycotoxin ©]%}t}.
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H 3. Mycotoxin 378 ¢ &%

Afla OTA Zea DON Fum T-2 7)€} A

1981~1990 10 1 1 1 - - 2 15
1991~2000 4 11 10 2 12 - 1 40
2001~& A - - - 1 - - - 1
Al 14 12 11 4 12 - 3 56

Alatoxing] A= ABRT opeh AFoA] Qdclisl oo FAFH] YajA
ol fAtigol A2e @79 243} 9 oReh Y chAs Bl
A%, 3o vlwed 7 AE7F diws] 2Es AAolrl Fumonisin, zearalenoned] 7

o= Fusarium& F30]7} AA = mycotoxin® &4 53] fumonisin®] ¥oFAlo] %}Ei?ﬂ

0% B A7} ook

AAZ AFs] WHOONA fumonisin®] 4 A3 ze U@z FAS bl ¥ 4949
ol vz sHFHT 0.08 pghkg bw oA AUtk 002 pgkg bws 7HE 2ok Wb
A Argentinax 0.2 pgkg bwg =& $£3& Yehygl

H 4. 27/ fumonisin? FHMF 2

Count Intake(ug/kg bw per day)

unry Mean or median High

Argentina 0.2

Canada 0.02 0.08

Netherlands 0.06, 1.0

Switzerland 0.03

United Kingdom® 0.03 0.1

USA 0.08
* Calculated for this risk assessment from data submitted to WHO.

R STARAE FAUBAAe 2 YAFE AN Qgon o A

g RUEF X} 7b 7] dFolH, Agolgte 7124 Alg ool mycotoxin 2 U E
g Ago] o]Fojzjer & Ao}
T AR A$ Fusarium?:  FFole] Qo] wWIMEl 18 Q8] fumonisin,

A
zearalenone, deoxynivalenol & ¢] mycotoxino] 374 Z£&83}= 797 Bol E3] Al A9
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mycotoxin Q. FA] FLFA o] Ha gl

M

2. At2 & mycotoxin 2 2Ad

A 19989 2 AFHel= 439 AMBARE 935 ol #4& & 23,
B A zearalenoneo] 2,300ppb ©]d wA L9® AR Yehi, Alx |1
deoxynivalenole] 49F 0AE A2 et AL AEE Hol YUk e}
B8 vpe} Zo] AFARE gud UHs Aoz FMd3E 1Y
A ARG ol B ATAE o]t d7ARE Yoz AR B

2 aE AARY 2ol Bawe 348 LA

AE FUAAS ARURA ol FUZE mycotoxind] 4 - PO w2 4
1, A2 ZF mycotoxind] LAE Y& A7 Hugu ok

Add (FEEHAF LEG AR Y mTA S, FIt ST Tia}’o]]’}
A A =8 BME A} zearalenone?] A9 77 2.8, 28.7 ¥ 2lppb7l LEHUL,
vomitoxin® EE A|EoA 0.08~051ppm F£FCE 09d Aog YEyT ——o] Z3
Ab &4 fumonisin® 0.35ppm QG Ho| HWHO R Fusariumd LT%o|7} AAE=
mycotoxin®] Q@ @7MsAlo] =L AL B oy aflatoxino|U ochratoxin UER}A] oSk
tf. 28y 34 S5FE ASAIA B8 23 ochratoxin®] 2.7ppb LR O
sof o] AU E BA7|eY FH7F BUHHY o|de] ddd] Bag AoE Yehy
t}.

o
>
=2 N
. e
Do 2 1o
by = x>
o o 2 rir

it
Yoty
©
ol mx
offt

¥2.

B 5 ZHZ AlZ 28 5 mycotoxin &M &
(2 — =, 2001)

¥ 3 B | A} & 222 Z2ALes | am93 oL AFFALE A A]

e I dxTT | TEASTT | &% (F2A2 2225
Aflatoxin(ppb) 0 0 0 0
Ochratoxin(ppb) 0 0 0 2.7
Zearalenone(ppb) 2.8 28.7 21 0.11
Vomitoxin(ppm) 0.08 0.51 0.41 0.29
Fumonisin(ppm) 0 0.35 0 0.67
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A Sl FlEE SRR R 9B A ALE S mycotoxin QFAHEE LA
oAl B uiel o] ZRAIS = aflatoxin®] 75 HEMW 7.0 ppb= 295

i# 6
of ol dld Atge At ow o o] Eol ofapute] 74 20.0 ppb = M
= o3
s j=4

£ 6014 Bt $AAE uw g3 Re) mycotoxine] A ARo| FnE REH] 9
a1 T-2 toxin®] 7% 26.7~88.3ppb I~ 2. % zearalenone, fumonisin 2 deoxynivalenol %
S S B
g0l & o H[Z tFE9 mycotoxin L FBEIF HHT FFES ofYAT dFUE

A& 54 mycotoxino] E2 #S Bof AEHR ZARIFI dad AR Ury

H 6. $Q ZEAR U X ALE EO mycotoxin 2B EE

(2244712 A 74, 1999-2000)

T ¥ | Afla, ppb | Zea, ppb | T-2, ppb | Fum, ppm | OTA, ppb | DON, ppm
4 g 7.0 19.8 454 0 0 16
2 0.3 1.6 35.0 0.03 1.5 0.3
& g 1.1 60.4 6.1 0.68 46 0.8
v dq 0.1 143 314 0 45 06
) %o 3.0 53 498 0.02 45 | 02
A A 6.6 23.9 280 0.18 33 0.8
A F o 4.4 41.9 46.3 0.01 54 1 24
7 4 9.3 3239 80.5 001 | 86 0.1
of 2} Hl 20.0 101.8 56.2 0.01 89 1 04
o] ol 2.7 116.5 88.3 0.73 2.5 2.0
ZHA = 1.6 19.4 512 0.13 29 0.1
7 = g 1.4 56 26.7 0 0 |06
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IV. Al 2 & mycotoxin CH™
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2. AN ZUEE

GAM Y LAEIAAN YeRE vl Zo] TY EE "F‘%} A8A 842 mycotoxin &

go] ddPd vz HHEE vey gley gF HlolE 7} A|&7do] glar A3
IRE A LeE, da) 224 gle HolHz %%‘3}7101]"5 s mlgsith mekAd =
77F FEIE ZUHE AFGE AFRE, mycotoxin®, A HEE TRl Hojx e b

W, e RO 59 olge AAHA BUHE Asle] AARTI AZekE vholt,

3. Mycotoxin X Z+ gt 742t
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Mycotoxing UHA =Ho& A 7]7] A% E¢7, 34ah4] wgo] sfirsjojof &
Zojt}t. HZ ul=r9) Bullerman §-& AR A|ZA] extrusion THE o] F3IEEA AR F
mycotoxing AR H ZAAAZ F dlon Az wpebr = 40~80%2 mycotoxin A A7}
JFesitial Bastit B2 MY, 12 AAE 9 vlgo] Bo] 53, JUYATH B

AATH mycotoxinol] L FE AlE 9T o|&rtEAHE nHIT o oz )

mycotoxin A4S AMT + YU+ dFFolA WY

g 3%, TIHY FRE

AE gt A7 o]Fo Aok st #rrelyzt mycotoxin Al Hofshe FHAE
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4. Mycotoxin2} HACCP

FFolE £, F5 pH & T4 @AdA o) T/ 714 E o] gy, wek 4
3 A %] AW =45 sl AT Ak H3 WHOOME= Atg e
mycotoxing T8 AAE B HACCP A|A"loz HHgsfol ctn 3ta, Al
HACCP A|~"lo]A mycotoxing 83 CCPE #alsta Qth weld B} ords Alg
o] A7 9 AL 9} AlE e HACCP A~A® EYA] mycotoxing F238 CCPZ
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o~

A Y
o weba HEELE SalA A7l wghAEA %§ mycotoxin®] HHTEE BAHY
F oen 2E7AE ) mycotoxind] et tAAE AT F Sle AAS AT
& 4 vk mekA =7HH Aol M o) mycotoxin HEBIE B R FHAT Fobd =4
B7h qetzAl Jrt 2 wE297ME T@8t AsHIt A7 s Ho ok .
ol & XNAHor & FQI yAE FHYS: AEAY BUHY AGE

mycotoxing HH3= F7p7|#ol theol o AAH R dajsjol & Aoz Atz

Ve Ew
A2 ARE 283 BH, ALE7} mycotoxin A FFo|u mycotoxind]] =ZF
AdAMo] zon AA FU Y AFSANMY mycotoxin 2EAE7} Bas 1 Qi) whe}
A mycotoxing FALE AR ¢HAAE FH3LY ALE A2 mycotoxin AT BAIE

1) AL2olA 9] mycotoxin AFA Q= BUHY ARS 23] Yo ALsn bR
4 71e9 sige] Fgsirt

2) AF29) ZFW mycotoxind, A GHEE FEA AAH BUHHY Age] X&A
S & o]Foix o} gt}

3) Mycotoxin S BALEE Q93 =Hog ZHAAF7] Y3 B, e i o
8 A7) Sawojol 8 Ao}

4) A9 A mycotoxing F2§ &2 B HACCP Al~®e EQate] A
oz #esof gtk

5) Z7H4 F96A mycotoxine] THE EAHr), GeEA B 2 =E2H/E 283}

o a7t 277 SAHolel B,
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