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Table 1. Steps of sample preparation for in chemical analysis of mycotoxin

Step

Description

Purpose

1. Sampling
2. Sample preparation
3. Extraction
4. Clean-up

5. Final separation

6. Detection and
quantitative analysis

7. Confirmation

Probe of automatic sampler

Grinding, mixing, subsampling
Shaker or blender

Liquid-liquid partitioning column chr-
omatography

Thin layer chromatography(TLC)
Gas-liquid chromatography(GLC)
Minicolumn chromatography
Fluorescence on TLC plate

UV absorption in solution

Biological test, Mass spectrometry

Representative sample

Representative sample

Separate the toxin

Separate the toxin from groups of
compounds in the sample

Separate the toxin from remaining
compounds in the sample extract that
might interfere with the toxin
Detection and measurement of resp-
onse

Identification
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2) % STl i A Yo
FA43 ZFRAERC) BE FAo2RE FAE st PHL BolA2 ROy IAYY
o

g =
S BT AYHRS BEHT vlgol gol EAW Folo)

o] &old ZFEZAE AU
L GEFEA FAE Adste el o I ™ 439 §3d mE g2,
4 25 AANER UE FYFEGA YA S 1D A ol 2k &, ¥

o3k AE53)E2A-BSA AEAE complete Freund's adjuvant®} §3+21# booster injection
of we} AASch 14 injection $HE HGe 7422 bloodingdtH A antibody titerE
3 o ZErt 52 SYZEHANE @A 5 34 F Imghial¥ Wiro] SAAZAA

-20Co] BAsAA oo wek Ao AHE-Fch

g 2F FAER U G2 IA ASAAT ST o] 7dE Y F itk
Z AF 63% BALB/c vh$-A(d#H)o] 3Yel AF {31 E2-BSA 2§ 9 Freund's complete
adjuvante] EFAE walFd 100~200pg¥ EZ2E Ak HFWES F 3dol FAH
BALB/c v}$-2~9] ¥]AE 2 &3t Dulbecco's Modified Eagle's Medium oA HAILE 6]
TE 2otk 28 g RPMI 164022 33 AHste MESFES 1x10/mlZ 28 AHE3)
of MEFEE AAs 2 g Kohler 59 Wyel Each §3 F 108 WA 159 Apojd
S8E AE F A7 A4 AT AXY F2o] §Ed hybridg MEstd 232 4
Algtt

Z23& Mckearne] Fgiv) Aoz ANtk F2Y A FA S Jrivt 1 FolAol
EL A Aol gl hybridomas HF A€std A & F2YE A3t ST,
10° cel/mlZ Z2AE WA ZE cryo tubes] 1 mi¥ BFste] —70CeA FEE48 £ 42
Ao BHEsHEA AP AMgath HF MY hybridomaE T-75 flaskof A oh g wjgd &
Othani 59| Wie] wel vlpie e o)dse] Bydg stz AHY E5d9L
ammonium sulfate 2.2 A3 F HWGEY ] AL

Bat ol FANFo| XT3 T3] vlFo2 29 e FF AHERAS FA, FF3)
4% EH 22 affinity columnd A& £ o8 Immunoaffinity columne] ZF G &322
A8 e Fig. 1% 2k

3) HYEMHo &

S EE BALB A9 B} Fostd AL dFEA A= A 8 Pestka T
o] whle] &3k direct competitive ELISA(dcELISAYH =k Liv 52 ub#dl 238 indirect
competitive ELISA(icELISA)H-2 #3 & 4 git}. o]& wreRASZ = FEY, wjdA 7 §718
mjete] W3R, 712 B, vSAIZEE Y, o] o] RAIHYW HRZ = HARAY
o] &g & Utk o1&y A E $-435}o sandwich ELISA, Terasaki plate methods HE4
PRHYYES AR £ Uk 38 2 APHA Y direct competitive enzyme linked
immunosorbent assay(ELISA)8-& AH&38te] 238t Fig 29 722 A8 48 F qlon 24
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Fig. 1. Principle of developed immunoaffinity column chromatography.
A: Monoclonal antibody
B: Support bead

C: Hazard materials molecule

Fig. 2. Photogram of microtiter plate ELISA.

AT & ELISA reader(Dynatech Lab. MR 600, US.A)E FJEE &2A3ld njg] e B3
A3 vzt AEF ZFFAER FFS AL Aok 28U ol B/ 94
ol AFA, A3 g AAY T AL Aoy BE We] TeslRe] o] Wy oA &
AFE A A4 Woln] GC, HPLCH 3 Zo] ] Hold T EIE 8] £4 A
S 22 F Atke A% o8 J8E FA4 #4548 F s 93E A9

% r2: -'lm S

0. XF ZEo] S49 HA

H

FFoYF AT Aspergillus, Penicillium 2 Fusariums £ F3o)|7} AAstE 23 gAMIER
7+ g & HYSBE LHe} EZolth FFo|54A7 LHE FAES AFAA AeA o
2 7R fale g verd ““} oflt LHE AR HHAR U8 7tEAR A E FH
FNE o 7HEe 23, F o AFY2LEN ATA 238 g 2= gk
AR TEe] SY AT PFOE AT F4EY AnFue FHY JAHY 2A4E
o] 8TE IHAIRS Aol FRAIE ol mycotoxing] £ 7HsAld tig F4le] IFH
Ao 59 ;g A7 g 2471« vy, A4 59 EAFOZ JAFY A7t
HA R3 Aok

E YIAL AIESY ol #FITFo| EAE &RA3F 7] 98] aflatoxin B, zearalenone 9]

AQEAYE Ndste] A Z4F AR FFo] 299 o] BAE $HL, 1 AHE B

-
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Table 2. Detection of in corn samples by rapid direct competitive ELISA

Samples No. of sample Detected zearalenone(ng/g)

Us-7 40.1
Us-17 44.5

Imported corn US-20 325
Us-22 48
Us-24 48.5
KH-2 60
KH-9 50

Domestic corn KH-24 41.5
KY-23 45

Local product comn WK-2 55

Table 3. Recovery of AFM; from artificially contaminated cow's milk without a cleanup procedure
as determinated by cdELISA

Added. pg/ml Detected. pg/ml” Recovery, %
100 215+30.8 (14.3) 215
300 330+29.4 ( 8.9) 110
1,000 1,040473.5 ( 7.0) 104
3,000 3,766+368 ( 9.8) 126

Mean of CV, %
Overall recovery, % 139 [113]2)
SD 44.8 [ 9317
CV, % 322 [ 82

100 [8.6]°

A 9\1@ 1 @-ﬂ‘ Table 294 BE uvl$} Qo] Al8 9 dB2 o= __gl__,r_fr_o“k] "“’”@ oF
9] zearalenone ©.U-& Teoldt & YYT, 53] Aus) YAH HIAGHE B ze
99 2o Yehd o2 AEHA a7t 23Fh
£ =g 906 2o ZAY 5 g WA ZgolEAel dutal aflatoxin Mi(AFM)L A&
A BN 5 22Wg24W(ELISA)S AwRetTa sk

AHS-® ELISAS] AFMI¥A 34$&-2 03~3.0ng/mle) SAFE HHolM 554 3482 ¥
i 113%=A] o] ELISA systeme FH£8 7S, $# £ 0.5ppm o]AFe] AFM,-& A 27 R10]
E44 B4ssd 448 Aoz Bgdch

[o}
earalenone®] 2

f

s

V. 5 s@enel Zay

Aye) o A8 R APFAL THOE ASHT JE B2

}‘5‘ 1]
steo] Ao, &, AT o)y AR Aol YLow, o1& AT AL F
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2AAY WAEE FLEAE M5 F TEAANE EAE RN &0l FA 9 Aol
th 238 o AF JFEASE A7) 9 BAYoEE u|AY I thin-layer chromato-
graphy(TLC), gas chromatography(GC), gas chromatography/mass spectrometry(GC-MS), high-per-
formance liquid chromatography(HPLC) 5-¢] Q1o U}, vlwd Q7 =7} AV gji¥&9 e B
2 A7+ o e 3 AA st B@sirh o)y A wj R StandeferSo] 19783 E7 A
A A3 polyclonal antibody & AME-3F competitive ELISAE H 13 3 o5 ZF{ JpEAY A&
& 2A4E A% g2 A7t 18 s g

FNANE 717 AWoRE UAEE, TRATFES, AP DRede] FEa8, A} ool
o YoINE LT, 1%, 28], A% 2YZel AR AT E gentamicin, AR H7HAZ Bl
AHE-EE sulfamethazine, 12]3 7H99] SRdeEd 4 357 A, 429 A4 dEde
% $orA9 3%7] #EF T e AaA 2 dla AREFHOE de o&HI AUE
chloramphenicol -] v‘i’—*—iﬁc}’ﬂ Mol g =8o] FRHYT, A2 B FA7MEs g
of olEe BT FFEAY ASBHNLA B Do) &7 Ak

5 FAANF Fol ZHR3E gentamicin(GM)E ZH&317] $13t GMol| 5ol& A&
B o8 AMSE EARGESAYE MLttt 245 AAF ELISAZ Z&34E& 7
Qg AHn=26) AZFAE GM =& 10ng/ml $Z0]Qom, GM EZZ o] FAYYLE [04g/ml
ojsttt BEasty lth

T3 2F sulfamethazineS Z&E3H7] §¢ EEFo|l 7 T4 st HRHILH, 974
HRP7} ZA¥H protein A (prot A-HRP)E ©]-&3 A EL ELISAY | o] & 71540l AAHAL
199 sulfamethazine®] &A= 1.0 ppb ol3telqith 53] & FATFA 4 wAS-S
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Fig. 3. Cross-reactivities of partially purified immuglobulin against gentamicin.
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Table 4. Cross reactivity of sulfamethazine and other chemicals to guinea pig-SMZ

Compounds EC-50(ppm)
Sulfamethazine 0.020
Sulfamerazine 2.0

Sulfadimethoxine -
Sulfaguanidine -
Sulfamethoxypyridazine -
Sulfanilamide -
Sulfapyridine -

ZAbEE A3t Table 4004 RE vl9} 7ro] sulfapyridine, sulfisoxazole, sulfadimethoxine, sulfam-
ethoxypyridazine, sulfanilamide, sulfamerazine, sulfaguanidine, sulfisomidine $3+= ¥ 2¥-S-&
0|z 99tT sulfamerazine® FaPuFE-L Hol o] BolAlo] Y=k wek o] ¥hHE
A& 2 A8 5o BFEHE sulfamethazineZd &8 98 ELISA kit2AM A48% 7hssithy
B IEYch

HZ & 52 A=EA FFERE 2497 Y8 HYI2ZoEISEZHS ol&% AAE B
Tk AE Fo HEES &4817] 98 polyclonal A& AHE-3191.2.5 colloidal goldZ 3
A &ted markerZ Al23te] KITY conjugate padd] S&A7 & AZX ZAAZTE Capture lined]
+ quinolone-BSAE A3 o} I A AT, control lined] = goat anti-rabbit [|gGE & L2
8433} nitrocellulose membraneol] BAMSE o} AZ TAAZ HE A" HAAF KITo AR
4 AEEA Y329 35 425 ZASRYY v enrofloxacin FAE AR AEYS
photometric readerZ ZA3IHUE o $Folxe HAEAI 25ugkglE BT AAZ
ciprofloxacin A& AHE S 2EH S 9f & %Y enrofloxacin B ciprofloxacing] H& A&
SHAME 22 BE 10pghgolom 2% 22 BT 30ugkeo 2 BT Uth

. JlEt EAMASE J|Ye| 28

ojAY EAAATH PHLE FAAANEY A BEE AF FAEF, FF FHol E49
BT 92 7HA] Ao 4L ok 1 F e 2 FAHLE §79 190 ¥
Wi el wt 38 FAL R FUHEL AL &HAY A B3 E Ystd |4 F9
F S Oge WHCE ARHY g ode "9y Wy, AR vtETN ¥y, DNA
hybridization’, A719-E% 18X polymerase chain reaction(PCR)Y o] lth
o]%F WA WAL HE2 O 2 enzyme-linked immunosorbent assay(ELISA)S

ol i A&y FFa APl AT FolAo] ot AEE FAo} g
ok st BANA ol & AE WS EfHolE ¢ + Uk

A 52 7t AGE F, €5, A8, $5F 94879 £ B 948 aaHgEay
(ELISA)S &33}7) 98te] P4a&S 98CAA 1587 d4ds) 5298 Fasidt. 4o
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Fig. 4. SDS-PAGE pattern of purified protein from goat on 10% acrylamide gel.

AT FL SHA(TS)S £, AT ¥ E’ﬂ of AFst] Fagd W HFolds e FA
3 A

W TS FAE 7ME AR A, $5, 25 I A0l 18 L T3
A Agd das3 Z]EW’—‘HJ_N TSOHDP %*é:% EATE sk 218 P AR
ii‘ﬂ‘?ﬁ%@ < 7 }§ 21?4 ‘é \_‘é"ﬂ %% Ve *1/\}6}933}

v gl 5“’] %*ﬂ% A 2at7] -rlffﬂ §°ﬂ °}’“3}1 -?—-?r_o,] Fa3 ‘_‘31175——1"] asl‘CN E‘ﬂ]a °]
£3le] ZPHAE ELISAE A% A3 HAEFA S 0.1 pg/ml o] TE ¢-CN, skim milk, 8-CN
7} whey protein isolated] gl E-o]gta o] ub--AlL 47} 100%, 37%, 0.14%3} 0.04% 24 &)
o] o] gk Foldo] & AR YEyith

Bk ojle 7 5k /e §AFY AR T2 A(soy protein) & FFE7] AT FHL
2 AR A (Immunossay)d ¢ AFE A8tk 1A Fig. 5olA VeERE whel 7o) isolated
soy protein(ISP)¢] whole buffer extract(WBE) £ SDS A2 & E7le] FALstd A 38
2] 8% 97}2 indirect ELISAY OS2 ZAFSASH 1 : 10,000 o)A E wheats o2 1}
Ebty, A& A(calibration curve)S indirect competitive ELISA HOoZ FAEHE w ISPE
100ng/100ml7}A] &4 & dopy B3t

1 9= 74 5& Myosinz 11 subfragment$] S-13 LMME 3o 2 &= 7443 244
FEHY(CI-ELISA)S ©]&3td T2 89 H3E ATHO2N £ Y557 FUA 3 &5
53] pESE AT 71 AEE vhEEATh @A), SHUESAME SAF] F871 FoH
o2t FAFe A3 WA EEE A8t ol 2 viSude] AFE A% W AL
of g8strt. Iy off AAEA Y FF A7t vlFRL, A AL e BRI
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Fig. 5. Calibration curve of indirect competitive ELISA for isolated soy protein.

= obF siF@sfor & EAFol o Bok AAH A7 A3 LFHL Ao

.4 &8

SEves 42 S0l ABFEY A3 tlBo] F4YF 9 st F48 F7H8T ik §
8 HFANEL oW AN AZRNFLEE BE JPYHIEE YYLE /MY F1F 2
Agog 4y v T od JEHUE 5] 437, AFTEAGHE st 98e
Foam kaAe] FaM0] ZZHT glon HIoE AW i A7, 1AL ANY F
AE 93 FAEE BT TR B FAY [F R Fol Z B ),E-’!A}i WEH3T ok

HIA FAANE 29 AFYFEAN FFFTHo| Bho EAES dubgoz TLC,
HPLC 2 GC S9] 93 ACACHYd] $2 TP AL B2 T HAae] Eges
o] glo} MZ& BAuYS oA ol 73] WEIAT o FAYL BRIy st W
Hol Uz g9, FANSOE FA4ELY F3 FFEZY #3 UAES A Uy
o] Weistd wholth Yukdo g WAE BHYelE FARGEH Wy, FFAUGE uhy,
uaAgdsa wy, AgazelE gy $o| Jdow FF $3ER B4, QEAEY A
Ao E L3719 Bl So Fopo thore BEHT ok THY FAEL 3 FAHY
82 Bago]l lolA deFe BaYoer g gody oA Bosiol & Hol U
E Bk BE o] I38}5%0] o] Foke] AFAE wiAsordt AL Yoo wel 1w I
P3te dd@Fd A7t ohuet AAH T A&HQY ATLE ALY F e dA} AFR A
9] vheAM 7 FART Bosith 1 Ad EAWASEA KIT/L A8 T 247140 T
2 FEHY £ A o B 2YS FoEA GAF §3719 BRI FuAg ouix g
F A% AoF Azsih
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