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SUMMARY

[. Purpose of the research project
- Development of quantitative Immuno-PCR Kkits for detection of mycotoxins to
produce safe agricultural food products by monitoring and controlling mycotoxin

contamination

II. Contents of the research project

- Development of mycotoxin (Aflatoxin Bi, Deoxynivalenol, Ochratoxin A, Aflatoxin M,
T-2 mycotoxin, Zearalenone) quantitative assays using immuno-quantitative
real-time PCR

- Evaluation of diagnostic accuracy of commercial immuno-PCR Kkits

- Development of optimal pre-treatment method of food matrix for application to
immuno-PCR Kkits

- Commercialization of quantitative immuno-PCR kits

[II. Achievements

- Establishment of quantitative mycotoxin detection protocol using immuno-PCR

- Evaluation of prevalence of mycotoxins in agricultural food products

- Establishment of monoclonal antibody production protocols for 6 mycotoxins
(Aflatoxin B;, Deoxynivalenol, Ochratoxin A, Aflatoxin M;, T-2, Zearalenone)

- Commercialization of quantitative immuno-PCR mycotoxin diagnostic kits for 6
mycotoxins (Aflatoxin Bi, Deoxynivalenol, Ochratoxin A, Aflatoxin M;, T-2,
Zearalenone)

- Accomplishment of evaluation of diagnostic accuracy of the developed immuno-PCR
kits

IV. Application and Contribution

1. Application

- Generation of the basic data for development of optimal policy to control mycotoxin
contamination in agricultural food products

- Investigation of mycotoxin contamination in food producing processes

- Generation of supplemental data for bio-hazard analysis of food products with
HACCP



Providing the basic data for establishment of food-safety guideline

- Application to evaluation of food hazard analysis as measuring tools

2. Contribution

Acquisition of monoclonal antibody generation skills for mycotoxins

Acquisition of immuno-PCR technique for development of commercial mycotoxin

diagnostic kits

Providing an advanced technique to screen mycotoxin contamination in food

producing processes from farm to market

Suggestion of an effective mycotoxin control policy based on accurate investigation

data using immuno-PCR Kkits
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GRolBAE 5 F 7197 olEapie) 7E
I - 4470 F 167)(38%, 0.07~17.76 ppb) 713
B AN - 447 5 1771](49%. 0.16~44.81 ppb) 715 _
FRkAAR T MOE T i A 5. 2005
TS A § 140 2 AEU] - 447)] 5 1071)(29%. 0.96-8.46 pph) 713 0o
G- 470 E 17)1(14%. 0.82 ppb) A3
Azbr. =t 11939) 317 Aol LOD~28.24 ppb 712 A = 2005
Z=a]ak 747 E AL =0.2% ppL 40 8 "6 LS
Bi - 3.7%, Gi - 0.7% 3% B: & Goi= #7312
..I;"|_'|.|’_ '1' =1 %}‘1?/1—:-)"—-{.} B :JI.?_ :];'J; = ‘g‘%‘-l,l]l—}_ hu’ ,r} 0.5-2.5 PPl’ 0] = 2002
30071 G AF HE - 93ME, 571 0.8~1.1 ppb 5y U2

B & Gi #H3FF5 22 2.5 ppbe} 1.1 ppb

A48, o]F3], 295, BuF. A, o5, RAH. HEA. €29, o2, &89, AdE. 2006. HF F ol 547
HEIEAL AFEF F oFEaSA AEHRAL AFFFAIA LA, 10.
13 A

Al
HAYG, 3%, ZHIE, AR, NS, P2, wr[01.2008. FAE F ARMAF F obZAEA A4 ot AFEAA

L2894, 20, WY, P29, oleF, FAE, N 2002. AF F BPo|52 RUEY ARI-F ForE=RA
Q¥E RA, AFFEAINAATLIA, 6,83-88.

o NE YL AR 4R T AR o2 1A BROISATE ABHD & 7] o] $Tey
of WYL 4 ATk 3 o J1A] BPolSASol A PR LS FRFORK F
NE Et AROH wAHCG

o 20060] Zule 5 8445 WAl FAo|A ofZatEA Bt UM B, ¥E
old otZatEdl B, E=UA B, [LAIULE(DON), YL S(NIV) So| B3 o
=]

o2 ol

~2 ZARE)A= RZe=, DON, NIV, o}Za}EAIB,, ErujAl By,
L of=2}=Al B, £2U4Al By, DON, NIV, A=, 8
olZetEAIR, ZuUAl By, A=, Jhiol ofZat=Al ZRUAl B,

_‘|7_



o al=oflA Momhformln(i glz2ql)t F2YA B, o]Z2jotoA= DON3 FRUAlo]
5 299 AL BusnheE 2014 FEArdy 580154 ).
of. =] |
1) A
7h) &%8el54 AT 71E g I
o QA Aol ueb 9= =4t Mycotoxin A 7|EAE2 flo0, AF RAES
staL it
2) =9 |¥%
7} mycotoxin AaF w3 st

o Q=oA= 1178 =9 mycotoxin AH7|EZF HOUfEH Y floy, H&eHA = 1 ~ 100ng
Az AN T AHFS T 4L 9lty. ELISA HHH¥ob oluzt immunoaffinity
columns, Lateral flow test A& 5& AHdo]1 QiTt.

o AX| WO = AYI|EQ A|Fo= TY =20 g AEZ st o} oA
ELISA 9] EXAF &t § A(Alkaine phosphatase )2 conjugated. A|HAA &4
203 UERY colorE microplate reader2 A @ A=FE2AMsta Q)T

o J¥tdog =2 TAEMREE 10~100ng)S UEHU L Ql= ELISAO|U ofFe}SA] My

S8AAE 5o 0.025ug/kg(°l+= 25ng/kg) & 0.025ppb7t A&

i o] & &RIst7|ol= AZESHAI(The Limit of Detection)o] 7d35}to

rZ rlo

o xxﬂoe

H O
L sy WTT
l:

PN IS PAIPIEXC]]

o A F 7l E(ng/kg)
ZAFFEAERT 5), ETFEEAF(ForE A T 0.025 °]3}
AE FHAF [EEAF] A5

_‘|8_



5. 2]=29] Mycotoxin A& 7|E

A= 2 AER | 27 bl
MaxSignale ELISA Test Kit ELISA Bioo Scientific| 0O]= A
MycoFlow™ Total Aflatoxin Strip 3 20} 7))
= =~ : : e u} A2k
Test Kit (Strip type) Bioo Scientific 1= Sk
AgraQuant® ELISA Test Kit ELISA Romer o= ek
. . . I 20lE I 329
AgraStrip™Total Aflatoxin Test Kit (Strip type) Romer o= a4
Reveal for Aflatoxin, DON, Fumonisin I 20tE 72l 3
(Sensitivity 20ppb) (Strip type) Reveal o= Cic
Neogen's Reveal® Q+, a quantitative] I 20LE T2jj1] 1A
test (Strip type) Neogen ol 878
: . EELR=wE A
Neogen s Agri-Screen® (Strip type) Neogen o)== A

Neogen's NeoColumn™ for aflatoxin,| . .
DON (vomitoxin), ochratoxin, T-2/HT-2 immunoaffinity Neogen o= ;A
and zearalenone columns

Aflatoxin,  Citrinin,DON,  Fumonisin,|Lateral flow test

-Bi B
Ochratoxin, Zearalenone test systems |ELISA R-Biopharm o= 8%
Charm II Aflatoxin Kits Lateral flow test Charm o= skl
Aflatoxin M; ELISA Kit (DEIA033) ELISA Dgg%aggfcs o] ek
gréggggﬁfflnlty Columns (IAC) IAC Biocheck S A
Rapid Strip Tests Strip Biocheck A= 4

2}. 7]1£9] Mycotoxin A&7]|EQ} Immuno-PCR9] H|ul
o 7|&9] "IHL2 ELISAZ AHwAME sty Immuno-PCRE o}7]9 real time PCRS F
etol AES H9 Ak 7150 Yauct 1000 6] £ Ao Hol i, a4
dom AR A9 AU Aoz ABY 4 AL Ao Helch

B 6. 7]&9] Mycotoxin Z4&7]|ELQ} Immuno-PCRO] H|w
4

L 71&£9] Mycotoxin A&E7|E Immuno-PCR 7]|E
HiH ELISA ELISA + real time PCR
A7t 2417t 2A17F 30
E) g 10~100ng 1~10pg
QA= 7)7] ELISA reader Real time PCR 7]7]
714 15,000¢ /rxn 10,0009 /rxn
o A 2 AY
o AIAFR AEXT kit /L FJAFE2 Mycotoxin A&l §HgAdnt Solido] &2 243t
49 A== “HEsted B2 iaﬂ = 712711 qloy 2 A7 AF7dES &4
g 249 WIEE IAE 7HH*0}0E1 7l+0ﬂ AHESHE o2& Al 2gste] Sole 3



o
=380

—_—

=42 Qo) AP FrlstaL Qlrt. o]o FHAtEo] A= Mycotoxino] Tt
Hil AT kite] 7fo] @3 &o] ZIt}. Mycotoxin A1H7 &2 2=AE2] ELISA 7
E %= HPLC, GC, LC/MS 59| W3 FolA =Qlsiof i A1T7]7] v]-golut Algt
=0, A&7 501 Qlofof sh= ol Aol ot
FRIeE & AFAE &0l Al1AE Immnuno-PCRE 0|83t mycotoxin AFHE 7|a2 &
=2 =S 7K Wolu, A4S Aoz H Qe 9 AR WiHoR 9=
SEEE 7|97t & Aot
LC, GC, LC/MS/MS Ht} AtfA oz #7191 real-time PCR7]7]S ©o]8&3sk= Zloz2 A
Aol 7hssiy, TIZd=% 1,0008] o]deg2 A-s=(lpg)Z Hali‘dol U+e

Fohe yolet & 4 gk

N
S o[

D_
B

-

o]

ol

In}

o & 7]e0] FESEHY MF F Al dSa(EEYwSE, vY A FEL, FRAEAOF B
E4) ®ol ohe} =2 sensitivity2 UANEI} ZHX1 Qe OHES AP oz sHolgt 4
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M2 & odysd s 2 2

Al 1 d Immuno-PCRE ©| &3 Mycotoxin AHEAH /|

1. 7|28t Aflatoxin B;, Deoxynivalenol, Ochratoxin A GZ23A|5 £|A9] T2 23] AA4

7}. Aflatoxin B, G2& A X4
(1) 55 A= 2 AA: 3 hybridoma cells

o

o

o

@)

o

o

o

O

hybridoma cellS 2700 ZFUst7] 5YX9| 85332 male Balb/c mouse9]| Pristane2
0.5mLA z0l

10% FBS7T A71el DMEM BJX]|o{|A hybridoma cell-S 843t

cell2 wo} countingst & 1,200rpm x bmin. YAE2]5H S vijX] AL=oHS A|A &

oFoA oF 1x 107 cello] &4 PBSZE HOA|A 270 0.2mLE =15

9109 & %57} AR 252 FADIE olgstol sla,

222 2500rpm x 10min. ¥AE22] S A=9S  protein G binding buffer2 58f 3]A15}o]
0.2um syringe filterE o]&3}o] o}k,

ojafst E4~5 protein G bead9]| loadingst € binding bufferS =2 AASH

Elution buffer2 beado] bindingst IgGE& 22 <, PBSE Wy uglsoto] -70°Cof HISHHA

|
ths Aol AR

(2) 34 47157

o

O

O

o

@)

o

Carbonate buffer(pH9.6)0f Aflatoxin Bi;-BSA conjugateS lug/ml%]#A 3]Astod ELISA
plate well €11 4°Coj|A] overnight B8F2-A|71 coating &.

N|I&lel PBST(PBS buffer+0.5% Tween20)= 3¥H A&SH & AXst FAS  10,000ng
~0.25ng/mlL7}x] PBSof| 3]A3sto] coatingst plateo]] 100ul”]l Wil 37°CofA 1A]7F ¥ESA]ZL.
MEelo g2 3H ANIASH &, goat anti-mouse IgG-HRP conjugateS 21l 37°CoflA] 1A]ZF gt
SAIA.

MiAleio 2 B AAISH 5 TMB solutiong Yil 208 8FSA|ZL.

Stop solutiong Y1l 450nmof|A4] 54 =& SA3

3719] hybridoma cell % 1F10] 54 FAIFS AFESES T F7PF 7P =2 ez gold.

O

—+—1F1
~8=—3D10
7Fa

05

Absorbence at 450nm
o

op # & y -
10000 1000 100 0 1 05 0.25 [ng/mlL)
05

12 1. Titration of 3 kinds MAb against Aflatoxin B; by ELISA
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(3) Aflatoxin Bl §A|9] wxpHe ol

o

Aflatoxin B;-BSA conjugateS lug/mLE|A| carbonate buffero]] 3]Asto] 4°CojjA]
overnight coating gt

Conjugate?} coating = plateS 38 A|AsH 3, AA|SF monoclonal antibody Aflatoxin B
SIS 100ng/mL=2 3]Aste] ZF wello] By, By, G 22l G, EA19] 1, 10, 100, 1000
ng/mLi} SA] 21 1AIRE 9hEAR.

vhk2o] &tREH 3H AA S goat anti-mouse IgG-HRP(5,0008 3]A)di1 37°CoflA 1A]ZE
HENE)

MAoBo g b AASH &, TMB solutiong 'z
Stop solution2 ¥il 450nmojjA] S¢S
IF1 hybridoma cello] A=} 1=TofA Ao =1 By, G; 28]1 G, EAlof tjjsf
Aol We Joz el

- - a-

T 20% k2.

ySkelg
o a-

_II)I' Ol'_L

120%

1003 4

80% -
mEBL
60%
HEB2
1
4% =
BG:2
20% I
0%

ioog  \RE/mL)

% Inhibiticn

33 2. Cross-reactivity of anti-Aflatoxin B; 1F1 clone

T0%

£0%

£0%
5
Z 0% - EmEL |
2
T 30% - mE2
S BGL

0% -

mG2
10% -
0% - E

1000 ng/m1)

13 3. Cross-reactivity of anti-Aflatoxin B; 3D10 clone
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L}. Deoxynivalenol
(1) ¥4 AR @ AA: 2 hybridoma cells
o Aflatoxin B} 22 WHO =2 cell i, H4A1AF 2 A AAIE

(2) A 97t57%

80%

508

E 40%
= mB1

= 30%
£ N mez
= 0w mG1
BG2

109 -

i 10 100 1000 {ng/mL)

13 4. Cross-reactivity of anti-Aflatoxin B; 7F4 clone

=EE]

=2

A A7

o Carbonate buffer(pH9.6)9]] Deoxynivalenol-BSA conjugateS lug/mlE]A| 3]st ELISA
plate well 211 4°Coj|A] overnight BF-2-A|7] coating &.
o A& PBST(PBS buffer+0.5% Tween20)2 3¥ A|Ast

S
-
15
s

BRIt RS

o

10,000ng
37°CoflA 1AIRE ¥ESAIZ.

~0.25ng/mL7HX] PBSo]| 8]A15t0] coatingst plateo]] 100ulLA
MRl o 2 3 AASH 3 goat anti-mouse [gG-HRP conjugateS 211 37°Coj|A] 1A|7F ¥t

A

MiAleBo 2 5 AAISH 5 TMB solutions Yil 208 8FSA|ZL.
Stop solutiong Y1l 450nmofjA] &4 =5 SA3H
2719} hybridoma cell % 6H2 cloneo] &Y FAFZ AMESIS O H7PF ¢ w2 o= &
o=l
- a-
3.500 -
3.000 -
E 5500 -
=
LN
¥ 2000 -
m
§ 1500 - ——3G7
3 —-6H2
5 1000 -
o
< gs00 -
0.000 8
10000 1000 100 10 1 05 025 (na/mi)

12 5. Titration of 2 kinds MAb against deoxynivalenol by ELISA
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(3) Deoxynivalenol(DON) HAj|Q] wxpgHS- hol

o Deoxynivalenol-BSA conjugateS lug/mLE|A carbonate buffero]] 3]Asto] 4°CofjA overnight
coating &

o Conjugate’t coating® plates 3®H AASH &, AAI$E monoclonal antibody DON A&
100ng/mL2 3]Asto] ZF welloff DON, Ochratoxin A, Aflatoxin B; 22]11 G1 EA19] 1, 10
100, 1000 ng/mLx} WA il 1A WEGAIA.

o vkgo] ¢aEH 3H ANA £ goat anti-mouse IgG-HRP(5,0008f 3]A1)d 1 37°CojlA 1A]7F gESA
2.

o NAioz 5 MRS S TMB solutiong Eil

o Stop solutiong 21l 450nmofA] S4 -5 5743

o 6H2 hybridoma cello] DON EA19] A=wo} =T ofix HRSdo] =11 ochratoxin A, Aflatoxin
Bl, Gl EA10] tsf wAWES o] We How akolel

100%
oD%
BO%
705
E
= G0%
-_‘5 mDON
E 0%
= mB1
= 4% ;
* B Ochratoxin A
305 -
BGl
20%
10% -
O —— T - 1 L
1 10 100 1000 (ne/mi)

13 6. Cross-reactivity of anti-deoxynivalenol 3G7 clone

120%

100%

BO%&
mDON
60% -
Bl
W Ochratoxin &
e T
Gl
20%

1000 (ng/mL]

Y inhibition

13 7. Cross-reactivity of anti-deoxynivalenol 6H2 clone
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t}. Ochratoxin A B2& A XA
(1) B4 ARt 2 FJA: 2 hybridoma cells
o Aflatoxin B} 22 WHO 2 cell B, BEA1R 2 A AAIE

(2) BA 7157

o

o

Carbonate buffer(pH9.6)0f] Ochratoxin A-BSA conjugateS lug/ml%]|#A 3]Astd ELISA

plate well ‘211 4°Cof|A] overnight ¥F8-A]# coating 3.

AIA PBST(PBS buffer+0.5% Tween20)2Z 3H AAgH 2, ZFA)RE FAIS  10,000ng
~0.25ng/mL7Ix] PBSOll 8]Al5t0] coatingdt plateo]] 100ul” 21 37°ColA]l 1AI7F §ES A7,
MR oz 3H AMASH &, goat anti-mouse IgG-HRP conjugates Eil 37°CoflA] 1A7F gt

Sl
SAIA.

NEaioz 58 NASH 5 TMB solutiong @1 208 ¥HSA]7].
Stop solutiong E1l 450nmojlA 45 ST

S

=2
27119] hybridoma cell & 9C2 clone°] &Y %

=2 S
ol=l
- -
3500
1.000
g 2.500
)
o 2000
m
&
2 1500 =
m
= =g=0C1
5 1000
3
r=
T psoo
0ooo -
10000 1000 100 10 1 05 025 (noiml)

13 8. Titration of 2 kinds MAb against ochratoxin A by ELISA

(3) Ochratoxin A A9 WX &l

o

o Stop solutiong Y1 450nmojA] Sd xS EAT

Ochratoxin A-BSA conjugateS lug/mLE|A| carbonate buffero]] 3]Asto] 4°Cof|A] overnight
coating &t

Conjugate”} coating® plateS 38 AAsSH & AA|st monoclonal antibody ochratoxin A &4
< 100ng/mLz 3]Astod ZF wello] Ochratoxin A, Ochratoxin B, Aflatoxin By Z2]1 G; EA419]
1, 10, 100, 1000 ng/mL¥} $HA 211 1A]7F 8FSA]Z.

gkgo] 42 EH 3H AIA $ goat anti-mouse [gG-HRP(5,0008] &)1 37°CollA] 1A[7F ESA]
2.

MAloho g2 ¥ AMjAISH S TMB solutionS 21l 20% 8RSA|ZL.

o 9C2 hybridoma cello] 5D8 clone YT} ochratoxin A2t ochratoxin Be] A= Tt 1= ofA

§H3/dol =1l Aflatoxin By, G 5410l tfsl wAEg-go] 2 7oz =ld.
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120% 4

100%

Birla
W Ochratosin A
B0%
EOchratowin 8
@l
4% .
maL
Fiir
O

1000 frpimit)

% InFibition

3 9. Cross-reactivity of anti-ochartoxin A 5D8 clone

1208

100%

BO%
mOchratoxin4
60%
W Ochratoxin
40% - it
mal]
20%
0%

1000 {ngfmi}

% mhibition

33 10. Cross-reactivity of anti-ochratoxin A 9C2 clone

2. Aflatoxin M;, T-2 mycotoxin, Zearalenone ©Z2 3g}x| A&t

7}. Balb/c miceo] A mycotoxin £0] A &= U AJAF

(1) %9 mycotoxin® ExtzFo] Atop S2AfolA 75 Woinlee oZo] h7]7} As

.}, o] ZEst7] 959 immunogenicity’t W&  small moleculeg

immunogenicity7} =1
antigeno] Tjjst Ha¥rSS Z=7IA]Z] 4 9l hapten-carrier A|As}o] immunization
AlFE(2d 11). o] AHA hapten2 3 7}A] mycotoxin (Aflatoxin M,

mycotoxin, Zearalenone)o| carrier protein© 2= BSAES A}E5}FCH

_26_
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smial mokecule Napton

= g
e S’ [———) ~ > 4
: Cerpagate - Injection ...cl-’_ ") Ab production Y\f
™ L

O3 11. Hapten-carrierg ©]£3t small moleculeo] Ti3t A A S =. ol Ao
mycotoxing hapten® 2 AI2EojF OO, carrier protein® 2= BSAES A}235}9 T},

(2) Mouse Immunization: A AAHS 1S mouse immunizatione #H|E FFYPS o

==

—_

835}o] Park at al. (Veterinary Immunology and Immunopathology, 2015)2] H}l#
S 2835190} 7Rl AestH, YL Freund's complete adjuvant (Thermo
Scientific)2t %z 6}04 ZH|5} 1. BALB/c miceo] 50 ul®l 1x} ®odsty 2 = 7tAog
3-4 ¥ Zdst g Freund's incomplete adjuvant®} &3tsto] SCZ injection &}
ct. Mouse tailof]A A% blood2 AFste] A B2] 5, mouse AY mycotoxin
of tigt &Al A4 #F5 ELISAZ HWEsto], gA| A4 Al & BA= Aledstlo.

0\1
JL
ﬂJlo

(3) NIZ8&% 9 hybridoma®] Agr

o Myeloma cell B} A|ZggHo] AFE-E myeloma cell2 SP2.0 cell lineS o] &35t
oy, Mg 1 £d A vjdFS AlAstgth vjd 2742 10% inactivated fetal
bovine serum2 A7}t DMEM (Dulbecco's modified eagle's medium)sjx]of] @&
HHX] =A0Z  antibiotics (100U penicillin G, 100pg streptomycin, 0.25ug
amphoterecin B/m{, Gibco BRL.)& A7Igt & myeloma cells &%oto] vjdstct.

=2 4 o
13 vgket ¥ ofefet o] AMgstAALt

o UEETA Y| B cellg ZITH HFPA| L {2 @ A FHS &9 &, FE HES H
mouse?| 8|S A2 &. meshz Z11, 7|&} debrisg= A& ARESH] AASt &, &

5t
2|5l spleen cell & DMEM HjX|E ARESto] 33] A= HAZ o] &sto A&t
Trypan blue 8%} cell cytometerS o]8sto] E2]= AxLo 5 I ESHY .
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o NZ2EF : te571710l %= myeloma cellg Alsto] Z2jgh oot 1:59] vl&
o] =& =3lsto] YAS o]8s5t =5t o 37°CE2 8§X= 50% polyethylene
glycol 1500 (PEG1500, Boeringer Mannheim. Co.)2 1.2 ~1.5m& 1% =9 AA o]
7tstal 3027 ARIAIR]T &, of7]of] DMEM 1, 2, 8 ¥ 10 mb2 AAs] A sAstaL,
o] 1000rpmoj|Al 1021F ¥4lste] FAE Al2E myeloma cell F3FH0] AAs] &
SAFTE. 7] 2X HAT (Hypoxanthme aminopterin, thymidine)8jx] 20mQ2 7}s}
o] 96 well microplateo]] 100pQ A E%2st 5 vfjdstct o] 224 ZtAo g 1X HAT
BjA] 2 feeding st &, 10¥ = HT (Hypoxanthme, thymidine)djX]2 B3 424 7t
o wjostaict

o Mycotoxin £0] XA hybridoma cell?] A¥ @ ZF=29 : 96 well plateo]|A] HT
mediumO 2 47t F7} BjYSt cell59] supernatantE AjFste] BSA-mycotoxin
conjugate protein© 2 coating © ELISA plateE ©o|&slo] o] vh3st= A=
MAFGH= hybridoma cell lines =St well& MEHotgch A¥EE well?] cellg&
MAIZ171 flsto], WHAAFIA] 42 0h29] thymocytes (feeder cells)S @2 o
HT vjX]of] B&8A]7]22 24wellof] 1mQA! —E.—Zﬁ—o}oj‘lﬂr 3 3 24 well plateo]] 27 tj
71710f] o2 = 7|thd &, 2 2Y ofF Aof 96 well plated]] feeder cellS 721 3
AEMES7E mF 0.5 cell ofshrt ﬂ£% HT 8fAJo] B5AlAH #H|d plate®] 2} well
of B2 3519t} vt S single colony’l JAE well52 Fuj7d o=z sHQIsty, o]zt
wello] A AHF et A= vjoroe olgsfof ThA] & ¥ ELISAZ FelA aidl Aloins
sholstgict. &l cell line2 A vjYsto] Cell hneg stelslgict. ELISA Alge of
et 2ol ey =

g
e o oo o 1

lrur

o 8}A]| screeningS $J$t ELISA Al HhHH

1. Mouse immunization9] AF8-%o]Al BSA-mycotoxin conjugate, carrier proteins
7¢ Zrcarbonate buffer(pH9.6)9] lug/mlo] E|A] 3]Ast S ELISA plated] 100 ul /well A
Y1 4°CollA overnight A]7 Y-S coating 5T

2. T2 2 200 ul PBST (0.5% Tween20 in PBS)Z 3¥ A|Ast & ZF 7FO] hybridoma cell9]
U2 PBSof| 28 s]Algt S, 100ulA] wello]] 3 st & 37°CoflA] 1A|7F BHSA|ZITE

3. PBST& 3¥ wash3st &, HRP conjugated anti-mouse IgG+IgM antibodyS 3,000 v 3]Ast
< 100 ul A F5 9t & 37°ColA 1AKF §HEAIZIT

4. PBSTZ 3¥ washst &, TMB solutiong Y1l 208 ¢

5. Stop solutiong “i 450nmojjA] 54 =S £AX5H0 n egatlve control (culture medium
alone)7t H]uwste] S8 =7t &2 vl FH|5h= cell liness A5

O

FA Sold A H HdE: ELISA o] ofsto] AEH cell line59] 8igHS o]&
5to] mycotoxin £0] FAS AJASH= cell lineS dot blotting analysisS ©]-83}0]
Eo]d9] F71 &9 9 A E cell line5S A¥slYct Hapten-carrierS o]&3sto] ©
AAZE o, B2 FAZ} carrier proteino] tisto] A/dE 1L, 3 AR+ hapteno]
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sto] A=t J2ju g MEHE cell line 5 hapten (97]4 % mycotoxin)o|gt £0]
g 9Eshe RIS A4St S0l =2 cell line?] A¥o| FQsitt. o] &5t
Yot 2+ ZFo] cloneof tjjsto] AB4itsk= FA|S] mycotoxin S0]=g ofef T 12
70 dot blotting2 34 elstir). ]2 ool &% cell line2 Aslgirt
4 e oot 2ok

o Dot blot analysis

1. Nitrocellulose paperE 4%o] 05 - 1 cmz A& 5, 1-2 ul®] BSA =
BSA-mycotoxin conjugateS blotting Stct.

2. Blotting paper”’} 02 &, non-fat dry milks 10% =% =2 PBST (0.2 % tween20
in PBS)o]] =91 T}&, paperS @7 1587t blocking 3t}

3. 7t 7¥9] dro] blotting®l paperS 7+ 7Fo] Z209] ujFai o 2 incubation

4. PBSTZ 587F washS 3 ¥ XIsisict.

5. HRP-conjugated anti mouse IgG+IgM antibody (2A} &HA]|)S 1:5,000 ©=2 3]AstH
H 20 & 7t ¥hg AR

6. PBSTZ ¢Jot Zo] 3 ¥ wash 3ttt

7. ECL-chemiluminescent substrate solution© & developing 3t & chemi-docs 0]
gsto] wre-2 FHQlslc

(o)

et

(o)

ol

Clone #1 Clone #2
BSA alone L
BSA-mycotoxin o> &

conjugate

13 12. Dot blot analysisE ©]£3lt anti-mycotoxin antibody Eo]% &9l. BSA ¢}
BSA-mycotoxin conjugateS immuno-blotting papero] blotting st &, ztzto] Z29] vl
oBS Y2 A]71 &, HRP-conjugated anti-mouse immunoglobulin antibodyZ ¥F2 A]71 &
developing Sl91¢. 1% 2= fjEAQl A¥ AS Uehd IolH clone #19] %9
BSA-mycotoxin conjugateo]|9t ¥+25t0] BSAo|= HFS35}K] Y00 2 mycotoxin® epitope
= UATS & & AA, clone #29] A& F VHA] dHo] & wh3etoz BSAmTO

=
epitopes  ANAS 2. o]t A¥S E35to] mycotoxin 50| A AJAlshe=

nk
ol
J
1 12
)
o ¥
oo 3o

hybridomasS Al

3. Single-chain variable fragment (scFv) g/ =lo|vz|2]§ 0|83t A= &
- 1x} AJA|Z& 729l Ochratoxin A XITH/|EQ] Wre gensitivityS B AstTAF A=
M) Zogoz Qs Ax Al A 7leS ol&std Mz A ig A

2. Z7t2 ot A E82 9J5to] Aflatoxin By IA| /MEE FA] 7o A4dh

r-[o 2
oX
&
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(1) Mouse scFv synthetic librarys o] 83t G2 & A A4 A=
o 7|&0] '3t scFv expressing phage librarysS ©o]&5t0], 272 mycotoxino] gk
35t= phagesS enrichmentet &, 7H# cloneg A41'83to] CDRO| sHgsh=
2 cloningdt & 293F cell& ©0]&35}t9] invitro-expressing 2 “JA|

A1t high diversitys &®stil 10, mycotoxin
MNP 13).

sequences ol
sto] ALY s=2 AMESHA] o= A
W F2 AEZAo] gt A A4t

AscFv gene encoding heavy and }I \ %I\ -\—-

gt ypervarietleregions /\ )‘,\
N NN _EE Em . N
(Gp3 gene with ..
‘can be fused to the Gp3 gene. scFv fusion Library of 2 1 x 10 scFv phagemid
' clones with iversy n ' CORs
113 phagemid with disoigye scFv

scFv

eneration of scFv
displaying phage
library (provided)

Transforming to IgG ks
i 8+ }
g; '\ Coat well with protein/peptide
and incubate with phage library
Repeat 2-3 times
Sequgncing of

selectef clones
) ]
Screening of \ oy
specific clones Elute binders AN & non-binders
8
Enrichment of high-specific clones
by repeated binding and washing

1gG Antigen-coated
microtiter plate well Phage library

13 13. Overall flowchart for a synthetic antibody generation using scFv library

>
g

(2) FLARE: 9] U AE o] 835t aA| AYAty; =St ¥yl o 2 mycotoxin-BSA conjugate

(o]
% BSAE o]gsto] A A8l AL

(3) BiopanningS ©o]-8&35t A A €hy
o HUALS A 22 (scFv) 2fojBe{2]} Fab ©H zfo]H2{2]& o]&s}o] mycotoxin 23
of gt FAletoluafa] MW Mg WAEWAAY (phage display)e &8t

a

biopanning2 Z183gh. A A¥ A] mycotoxind|§t E0] £ 2 JIX|= FA|S A7] 95}
SN S A & RS ARl § 4~5 roundE £385HH ©AIR S
PHZE2E09] ¥ enrich A7), Screeningo] AMEH AT

Pl Q
0lv

29 EE Foin
A okl B 29 2

H 8. Positive phage enrichment processing condition

A Screening condition

1R} Antigen concentration: 10 ug, Incubation: 1.5 h, Washing: 4 times
2X} Antigen concentration: 10 ug, Incubation: 1.5 h, Washing: 8 times
33X} Antigen concentration: 5 ug, Incubation: 1.5 h, Washing: 8 times
4R} Antigem concentration: 3 ug, Incubation: 1.5 h, Washing: 8 times
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2D value

o & 4 round9] screening enrichment steps ZAi} Aflatoxin B,9] 73-%
ZAF enrichment %9 U}, Ochratoxin®] 739+ AR+l BSA0]| H|5}H
AEEA] AAZ(2H 4).

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

o

2.5

OBSA 0.9 OBSA

=
. =2
=
=

ojfoz

B Aflatoxin-B1-BSA m Ochratoxin-BSA

0.7
0.8
0.5
0.4

0.3
0.2
0.1
e B B | lrm rm e

ITstround 2nd round 3rd round 4th round

1stround 2nd round 3rd round 4th round

121 14. Aflatoxini}t Ochratoxin ¢4 scFv ¥3@ phage enrichment Z iy}t

0

oBsa
mAflatoxin B1-BSA

H]2 Ochratoxino] tjsiAl= £83] enrichment’ =A] UQtorL} =
Fofl ofiste] 1,000 7W7tge]l 7§18 colonyo] tfsto] ELISA ¥¥o= A
7t E410ttt specific cloneE of2] 7§ &2 & & JUS(H 152t 16).

Jlf[ml[ and I, IrnJrrlf I ki I.I‘I. i d“ 70 A A k) [

v in

3] 15. Aflatoxin B; £0] scFv 224 A3a]y ZAx
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Human IgG Heavy chain

Vi

scFv plasmid Neo+
~ € 1gG Production
Vy
lonin A ammalian cell
Linker § 9 = MTransfertlun
Vi /VL
Amp+ Neo+
g
Amp+
Human IgG Light chain
33 17. GAAEZAEZLY] HAIFEEY AT P 2
4. 2} &2 & FA|(aflatoxin M;, T-2 toxin, Zearalenone) & Z|A9] 22 3| XA

7}. Aflatoxin M; 22 3 XA
(1) 54 A& 9 AA): 5 hybridoma cells

o Hybridoma cell& E7}of] £Ust7] 5YX 0| 8239] male Balb/c mouse©] Pristaneg 0.5mLAl

el
Ty

10% FBS7} A7}¥l DMEM Yj&]o|A] hybridoma cellS BjoFat.

(@)

o

o

O

9-100 ¥ B47} A B42E FAP|Z ol §ate] 823,

o

0.2um syringe filterS o]&sto] ofu}at,

cellg wo} countingst & 1,200rpm x bmin. YAIEZ|SH S HiX
0koA o 1x 107 cello] E]7] PBSE H.9A|7 E7to] 0.2mLS =

245 2,500rpm x 10min. Y& & 45MS  protein G binding buffer2 5uf 3]As}toq

o ofist B4E protein G beadd] loading$t & binding bufferE 2] A|AIgH
o Elution buffer2 beado] bindingst IgGE 22 <, PBSZ Wu] weglsto] -70°Co| BHstHA] ThS

Aol AR

(@) 37 4715%

o Carbonate buffer(pH9.6)0]| Aflatoxin M;-BSA conjugateS lug/mLE7A| 3]st ELISA

plate wello] Y11 4°CollA overnight coating 3.

o MNA PBST(PBS buffer+0.5% Tween20)2 3 AAst
~0.25ng/mL7HA] PBSO]| 3]A5to] coatingst plateo] 100ul

S
-
Ul
S

AAISH FAS 10,000ng

T 37°CollA] 1A17F 8RS A7,

o A|Feioz 3H ANATE 2, goat anti-mouse IgG-HRP conjugates ‘@il 37°Cof|A| 1A]7F g

31\171
o ARolog 5H A
IEEYA

o Stop solutionS

.

3., TMB solutiong 4
450nmojlA SE=E 58T

o 57119} hybridoma cell % 1A30] &% FAIF= AFESISZ T G7PF 7P =2 Aoz ERle.



DOVO—OMSND V+RUTDT
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-0.500
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w1 F1
=i=3D10
wil=T7F4
b 1A3
==¥=10D3

(ng/mL)
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L}. T-2 mycotocxin &2 A AN
(1) 55 A= 2 FA: 3 hybridoma cells
© Aflatoxin Mt 22 YHO2 cell HIY, SpAA 5 GA LA,

@) B4 47157

o

Carbonate buffer(pH9.6)0f] T-2-BSA conjugateS lug/mLE|7A| 3]Asto] ELISA plate well
21 4°Cof|A] overnight coating &

M|&lel PBST(PBS buffer+0.5% Tween20)2 3¥ A&st & AAst XS 10,000ng
~0.25ng/mL7HA] PBSO]| 84510} coatingst plateo] 100ul® Wil 37°CofA 1A]ZF ¥RSA|7].

MAlcBo g 3 AASH 3 goat anti-mouse IgG-HRP conjugateS 211 37°Coj|A] 1A|7F ¥t
SAIR.

AAlolo 2 58 AHAGH S TMB solutiong 21 208 ¥HSAIZL.

Stop solutiong Y1l 450nmofjA] &4 =5 SA3

371°] hybridoma cell % 8F11 cloneo] = FA|HFS AFESNS O A7pPF ¢ =& 7oz
3ol gl

- = a-

3500 -

3.000 -

E 2500 -

o

=z

T 2000 -

g —t— 102
L ¥} -

= 1.500 =fl=3F11
0

5 1000 - 5B5
o

0

< gsoo -

0.000 . ; : : : —t—
10000 1000 100 10 1 05 025 |(noimi)

13 20. Titration of 3 kinds MAb against T-2 toxin by ELISA

(3) T-2 toxin YA WANHS &0l

o

8F11 clone9] wAWES-S 3RISH] QIsiA] T,-BSA conjugateS lug/mLE|A| carbonate
buffero]] 8]Alsto] 4°Cof|A| overnight coating &t

Conjugate?} coating®l plateS 3H AASH S, AA|SH monoclonal antibody 8F11 clone?]
T-2 FAE 100ng/mL=z 3]Asto] ZF wello] Aflatoxin B;, DON, Ochratoxin A 12|11
Aflatoxin G; £419] 1, 10, 100, 1,000 ng/mLy}t sVA Yl 1A]7F ¥RSA)Z.

vtgo] &a&H 3 AMA T goat anti-mouse IgG-HRP(5,0008 3]A)Edi1 37°CoflA] 1A]7E
gREAIZ.

MAeio g 5HH AAgH &, TMB solutiong 2
Stop solutiong Y1l 450nmofjA] S48 &

8F11 hybridoma cell2 DON £419] Alxwe} 1swolA ¥-84do] i Aflatoxin B, Gy,
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120% -

100% -

80% 4

BT-2
60% -
HB1

% Inhibition

W DON
40%
mG1

20% A

- ng/ml)
1 10 100 1000 i

2 21. Cross-reactivity of anti-T2 8F11 clone

t}. Zearalenone =22 3HA]| XA
(1) ¥4 ARt @ AA: 3 hybridoma cells

o Aflatoxin M1t 22 W02 cell B, SA1A 2 A AAIE.
(2) A 971574

o

Carbonate buffer(pH9.6)0f zearalenone-BSA conjugateS lug/mLE|A| 3]As5te] ELISA
plate well 211 4°Coj|A] overnight coating &t

A&l PBST(PBS buffer+0.5% Tween20)=2 3H A&t & AAISH AS  10,000ng
~0.25ng/mL7}HX] PBSO]| 8]A5t0] coatingst plateo]] 100ulX 21 37°Col|lA] 1A17F §HSA]ZL.
MAEBoz 3H ANAH §, goat anti-mouse IgG-HRP conjugates il 37°CojlA 1At §t
SAIA.

MAoio g 5 AASH & TMB solutiong Eil 208 ¥hSA|Z.
Stop solutiong 21l 450nmof|A S8 =5 54

S

19

3719] hybridoma cell % 5D3 cloneo] &% FA|IFS AMESIS o 7P § =2 7oz &
ol=l

3500

3.000 A

E
£ 2500 -
[}
g
S 2000 |
s —4=3F10
o -
g 1500 —8—5D3
i |
5 1000 =d—EF2
w
0
< gsoo -

0.000 . ; ; — e

10000 1000 100 10 105 025 osm

3 22. Titration of 3 kinds MAb against zearalenone by ELISA
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(3) Zearalenone $A|9] W XMES shol

o

5.

5D3 clone zearalenone E0]A 3SHA|9] WAREES-S 3H0I5t7| 5JA] zearalenone-BSA
conjugateS lug/mLE|A| carbonate buffero] 3]A5to] 4°Co|A] overnight coating .
Conjugate?t coating®l plateES 3% AAISH & AA|SH monoclonal anti-zearalenone A
= 100ng/mL=z 3]Asto] 7t wello]| Zearalenone, Ochratoxin A, Aflatoxin B; 72]1l G
Exu 1, 10, 100, 1000 ng/mL¥} g 21l 1AIZF BRSAIZ.

vhk2o] &tREH 3H AA S goat anti-mouse IgG-HRP(5,0008 3]A)di1 37°CoflA 1A]ZE
gRSAIZ.

AFelo 2 5 AAgH 3, TMB solutiong 21 208 8HAJZ.
Stop solutiong 21l 450nmof|A S8 =5 543
5D3 hybridoma cell?] @Al ©E Aol 79 wARRESO] §lil zearalenone®] *|5=9F

DeolA Yol e ZloR sl

- - a-

120% A
100% -

80% -

mZearalenone
60% -
B Ochratoxin A
EGl
40% -
WBL
20% -
0% +— : : : - :
1 10 100

1000 (ng/mL}

% inhibition

33 23. Cross-reactivity of anti-Zearalenone 5D3 clone

Immuno-PCR 7% ¢§ Eo| Biotinylated reporter DNA &4 U

o
=2
antibody-streptavidin 232 A§4

7}. Each mycotoxin antibody specific biotinylated reporter dsDNA A4 A|A€l s

- 2 3F19] BExE FE 671X]9] mycotoxing single = multiple immuno-PCR £

7A&st & Q= AldddidHo]l Jjdtolct. J3|B & toxin Ofch ZH72Ho]  specific  DNA
sequence 34 9l biotinylationg 888t 74Q T JjHEA o2 x79] x| ASHF HQ st
31, E3F AFEE DNA sequenced]| Tt 71 889 variationo] A2 Zloz Az EojA
t}. o] 2E3517] ¢dll, =Y biotinylated DNA backboneg Ap835}o] biotinylation®]

252 L5 FAIsHHA targeto] T2l probing DNA sequencesS Eejsto] Zh7to]
£0] mycotoxing detection™ £ Q= system-& ofgfje} o] 75Tt

(1) Cloning plasmid®] multi-cloning sitesES ©]83F mycotoxin detection antibody
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specific probing DNA &8-S 2]3t DNA backbone designing.

(7}) Pet30a plasmid multi-cloning sitesE ©o]835}o] of2ff 721 181} o] TAFQISHY L.
(4}) Biotinylationg ¢33t primer sequences
F1: 5'- Biotin - CTTTGTTAGCAGCCGGATCTC -3'
F2: 5'- Biotin — AAAACCCCTCAAGACCCGTT -3°
R1: 5°- GCTAAATTCGAACGCCAGCA -3°
(c}) F1-R1x} F2-R2 primer set2 27| 161bp, 250bpE A§dst MCS1y MCS2 %
restriction siteS ZL g5 TARIE 9IS
(2}) o]= Zt7] 2 mycotoxin detectionof o] = biotinylation?}d-& 4338
o] immuno-PCR 7j&}F A] 282 AASH SA A 5 AA &
(0}) ®3F PCR amplicono] Z3tstal 9J= MCS1a} MCS2 EQlof =1 Al =9 ¢cDNA
= 271 22459 togm AtAAo EANSHA] k2 57JAQl target probeg

= g g
3 x|

HJ°+"

A
L

|
AloOl

WEToRn wAp ot 2 9le Soldel DNA AUAE Aakste] 77kol
mycotoxin £0]A 9l immuno-PCR £340] 7}=3!

i | I 1 'l L I I L I 100
I e e e RS e e e | 10U

Restriction MCS 1

r sites | r EcolCRI

PspXi Not! Sacl
Xhol Eagl Hindlll  Sall EcoRl  BamHl
ctcagetteoctttegggettigttagcagecggatetcagtggtggtggtggtggtgctegagtigeggecgcaagettgtcgacggagetcgaaticgga
+ ¢ : : . . i ¢ } + ¢ $ $ } } t . 4 + + 200
Kpni
EcoRV  Ncol Acc65l  Balll BstBl
tccgatatcagecatggecttgtegtegtegteggtacecagatetgggetgtecatgtgetggegttegaatttagecagecageggtttettteatacca

i 1 i
¥ LSS B e B e o mn on o e i e S i 2 B n e LA M e m o T ++ T t T

MCS 2

a3 24. Eo]AQl mycotoxin detectionS {3t probe A A|AHEl, =ASt forward
and reverse primersS 0| 835to] TAdst biotinylation ¥W¥le] A &o] 7t=st==E OAL
o] ¥l I8 HoRX3 9it}t. Forward primer: biotino] attach ® JHEjZ A|Ats}o]
PCR £330 A] A=A 02 biotinylation® PCR productE AdASHA =k PCR
amplicono|= % 09 multi-cloning sites (MCS1, MCS2)S ArQlsto] 7hzto]
mycotoxinOttt £o0| A9l detection probes A& 4~ Q1A sFF 1L, restriction sites

= ELISA ¥h2 & restriction enzymeS ©0]835to] PCR templateg elution dho

real-time PCR 8F2o] Al&3t 4 Qlx & 5}gict
(2) Biotinylated reporter dsDNA 7
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o 5- Biotin - CTTTGTTAGCAGCCGGATCTC -3 Qt 5-
GCTAAATTCGAACGCCAGCA -3° primers Af8sto] &A= Pet30a plasmid=S
template© 2 ARE-5to] ol 2wt o] PCR& Al°dst3 2.

PCR condition : 95°C/5min, 40 cycycle (95°Clmin, 53°C/1lmin, 72°C/2min),
72°C/7min

o Gel electrophoresisS &34l 160bpe] PCR AtZE =9l %, PCR purification kit
(Quiagen)& ©]-&35to] biotinylation® PCR productZ 7gA|sto] tf3 Aol ARE-S.

o Gel electrophoresisE £35l| 161, 250 bpQ] biotin tagged PCR product (O0.& 25)=
30l & PCR purification kit (Quiagen)2S ©]83}o] biotinylation® PCR productZ
AR|ete] e Ao At&sttt 1A © =2 161 bp biotinylated PCR productS o]

235lo] 25 AlES x|51H

12 25, Biotinylated double strand reporter DNA A84d. Biotin tagged forward
primerS AF235t0] PCR templateC 2 Y E A™[A O g ZZA)7 Ba] ALE519ct Lane 1
and 2, ¥¥l primer sets& AR&sto] AARE 161, 250 bp PCR products. Lanes 3 and
4, 5° biotin tagged primersE A}835to] AJAMEl biotinylated double strand PCR
products.

(3) Streptavidin-antibody ZA3HE YA
o Conjugation of antibody with streptavidin® Kwon et al., (2014, Journal of food
safety)?] ®H-S wata] XISEstYi 1, Lightning-Link Streptavidin Conjugation Kit
(Innova Biosciences Ltd., Cambridge, U.K.)S& ©0]&3}o] o}t Zo] %o wheat
2p2te] Aol chstel @Stk RE FAE AWA Ime/ml SE2 jAlstel AL§5t
et

1. Before you add antibody to the Lightning-Link® mix, add 1pl of
LL-Modifier reagent for each 10ul of antibody to be labeled. Mix gently.

2. Remove the screw cap from the vial of Lightning-Link® mix and pipette
the antibody sample (with added LL-modifier) directly onto the lyophilized
material. Resuspend gently by withdrawing and re-dispensing the liquid
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once or twice using a pipette.

3. Place the cap back on the vial and leave the vial standing for 3 hours at
room temperature (20-25°C). Alternatively, and sometimes more
conveniently, conjugations can be set up and left at room temperature
overnight, as the longer incubation time has no negative effect on the
conjugate.

4. After incubating for 3 hours (or more), add 1pl of LL-quencher reagent for
every 10ul of antibody used. The conjugate can be used after 30 minutes.

9]9} 7¥o] &= Streptavidin-antibody ZA3H22S 4wx|o] Hiksto] =WQ A] A3}
T}, Scale-up QA ZE AQFS &/ H|&o| T} Z7HA7 FAdsHo

(4) 1A 9] Streptavidin-antibody-biotinylated reporter dsDNA XA =7 &

ol

o Immuno-PCR 7J&H& ¢Jsto] z|A9Q] Capture antibody-reporter dsDNA ZAgF =71
S =olstr| sto], st =% 9] streptavidin-capture antibody?t biotinylated
reporter DNAE (1:0.5, 1:1, 1:2, 1:4, 1:4, Volume 7]&) &£H|5to| AL2o|A 308 7t
9r3- AlZ

o HYhS S streptavidin tagged anti-mycotoxin antibodyS protein G coated
magnetic bead (PureProteome™ protein G-coated magnetic beads, Merck
Millipore Corporation)S ©]£5to] AA|st1l, unbound reporter DNAS A7 53 C.
PBS 2¥1 wash & nuclease free water2 %|& 2 ¥ § wash s} C}

o Nuclease free waterS 2% A|AH st H, 25 ul 9 restriction buffer (containing 1
U of Xho I, I8 24 FX) tubeo]] Y2 F 15% 59 ¥FSA|7 reporter DNAS +#
A7t

o Magnetic retentiong ©]835}o] bead free supernatant containing reporter DNA

S ¥ = offiet #0o| real-time PCRO| o] &5ttt
2X SYBR master mix (Life technologies)S o]&35to] 10008 3s]A= 5 ul9]

o

Fotdar, 2zl Ao AojAl reporter DNAS] WHEo] CtE wluwsto] ofef 27
102t ol zzte] Aol tiste 7P H2 Ct 2ate 2o Fe RS 2F 475t
25 #Ystil. 2923 Aflatoxin Mi2 LR 57FA] mycotoxin FA F¢ &
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Amplification Plot

10 4

1 s "

0.1 0.067729 o
/7
0.01 | /
& 7,
< o001
0.0001 |
0.00001 '
1:0.5
0.000001 +— : ‘ : v v v v — v v v —— v v S— v v d .
2 4 ] 8 10 12 14 i 8 20 2 2 2 22 X » 3 » k- &0 Q “& &6 «3 &
Cycle
1:1~1:8

13 26. Streptavidin-capture antibody®} biotinylated reporter DNA ZA3HS 9QJst %]
Aol A AA. Streptavidind} Aflatoxin M;of] Eo]A°Ql gx| Agr=1} biotinylated
reporter DNA&-S 1:0.5, 1:1, 1:2, 1:4, 1:89] v|&= YIS A|7H A= reporter DNA
o] &= real-time PCRZ FA5ITH 1:0.5HTH 1:19] v]golA ¢ =2 Ct5 JJst
. reporter DNA®] 942 Z7st9iout o olge] Cte] Zhak sholsix] elgrct. wheba
Alet reporter DNA &2 1112 A9lS ©f A 2Yshk= DNAY go] e =
% o UG Zearalenonegs A9t T2 FAof| HistoM e Ut WEOR A9
REICINE LY

o o% ki

Amplification Plot

10 4

1

010,05

- 0.01 4
@
< 0001

0.0001 1

0.00001 | 1%0.5

0.000001 e

2 2 6 8 10 12 1 16 & - 2 2 2B 2 20 » 3 ¥ B O Q 4«4 B85 @4 50
Cycle
1:2~1:8

3 27. Streptavidin-capture antibody®} biotinylated reporter DNA ZAgHS 93t %]
Aol A AMA. Streptavidini} Zearalenoneo]| Eo0]AQl 3tx] ZASH=3t biotinylated
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reporter DNAEOH-S 1:0.5, 1:1, 1:2, 1:4, 1:89] 8]&=Z 92 A Z3HE reporter DNA
o] &Z real-time PCR2 ZFH7sIc}. 1:0.5 1k 1:19] v|SHC} 1:29] H]ZOA ¢ Y
Ct2 3A5}9 1, reporter DNAQ] Z7}Al0] oFo] Z7to| mh2 r o]Ato] Ct Zha &ho]
x| Qrolth whebd aAle} reporter DNA &g 122 AL w FAlo] Agshe
DNA©] ofo] mate|9e-g o 4 9irt.

6. Mycotoxin A& 93t Immuno-PCR¥ 7J&t 2 Evaluation

7}. Real Time PCR Standard curve A3

- AH831 Tlo] "ofjE] 1 9= Aflatoxin Bj, Deoxynivalenol, Ochratoxin A, Aflatoxin M;, T-2
mycotoxin, Zearalenone Ztzto] EZE RS Ap&sto] PBSO| 10°pg/ml, 10%pg/ml, 10°pg/ml
10°pg/ml, 10pg/mlz ZFH|ste] Zgo]Eo]| 100ul A Immuno-PCR plated] incubation3dt
S %|% Elution 898 o]8&35}o] ofefjet Zo| Standard curveES 13T}, Real-Time PCR
280 Ao 7 MEZ duplicate 510 Al°¥5IA 1L, ThE mycotoxin ZAu}of H|5|
Ochratoxin A9] H% AHjAloz &Y s=oA Cte] o] =71 UEten, 10pg/mile]
rE 8Nl 74P duplicate gt Al&9f Ct 7t @AF A YEPGTHZH 28, 29, 30). Wt
Ochratoxin A Immuno-PCRQ] 742 Attjxio g ulzter} doldl 7jog ojAtglo] Al

Standard Curve

Cr
™
]
o

o1 0 a1 oz | 2345 10 WA 1002 1000 10000 100000 1000000
Quuantity

Lege

. Standard . Unknown | Unknown (Flagged) R2=0 99

73 28. Aflatoxin B; Immuno-PCR kit standard curve. Aflatoxin B2 10°pg/ml%-E 10'pg/ml7}
x| PBSZ 3|A3t mELMNLS ALEslo] 53851
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Standard Curve

Cr
"
ol

Q01 002 a1 o2 1 Z2 345 W 20X 100 200 1000 10000 100000 1000000
Quantity

Legend
. Standard . Unknown _:.. Unknown (Flagged)
R2=0.986

3= 29. Deoxynivalenol Immuno-PCR kit standard curve. Deoxynivalenol2 10°pg/mlE-E

10'pg/mI7HX] PBSE 3|Ast mE LML AR510] 28851992, F2 mycotoxinSE SAFSH 7
35 Uepd,
Standard Curve
375 ' o
350
325
300
5
275
250
225
200
- Quaniity I |
.-S;;andard B urknewn [ Unknown (Flagged) R2=0.998

33 30. Ochratoxin A Immuno-PCR kit standard curve. Ochratoxin A< 10°pg/ml*.E]
10'pg/ml7}x] PBSZ 3|Ast mZEQBS xl85to] 48061

2. Real Time PCR ¥/ Ct value &9l
- Immuno-PCR kitE A&s5tod $£38%l Standard curve 12]7]oA 2= 7|EZF 24 10
pg/ml =0 BFo| SAS ST 4 UL AU T BFEGAL 1
pg/mlFE 20 pg/ml Afo]Q] Opfst w2 FH|5to] ¥H3 § real time PCRES 4°85}0]
0]2]sF =%9] of4 XM=z U o]:@_ t value2 €Qlsto] kAo z mAsh Q=

o}
Ct9] cut off pointE &QIlstict. xea
2ot (0" 31, 32, 33). Aflatoxin B;, Deoxynivalenol2 Zgtst EH—‘?—l"i_ro 4L v|wA
22 5RO (pg/m) 9% P4 WEE HGOD, o] 7
0] ¥tsf Ochratoxin A9] 742 10pm/ml =%0ojA PCR ZZo0]| dojytoL}, _’EE}
SEoAE RS EOW O*‘”OU% o o Cti= 37 oligold
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kite AjMo2 WZtesl Ue Ao ofdun, vreao] o Mze A7t u
74 o2 q OP c}.
Amplification Plot
10
1
0.1
0.02
- 0.01
% 0.001

0.0001

0.00001

0.000001

Ct: 36.94

181022‘1633%323‘-363&&0&#-5335]
Cycle

16

14

a3 31. Aflatoxin B; Immuno-PCR Ct value &9l

3

10

1

0.1

001

0.001

0.0001

0.00001

0.000001

0.02

Amplification Plot

é

@ A #W W M M N - M ¥ M OO0 &4 &M &8 &4 5

Cyele

13 32. Deoxynivalenol Immuno-PCR Ct value 291

3

10

1

0.1

001

0.001

0.0001

0.00001

0.000001

0.02

Amplification Plot

Ct: 37.33

1810332516.3.’!323&3&3&&0&“-6&553

Cyele

73 33. Ochratoxin A Immuno-PCR Ct value &9l
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Al 28 Mycotoxin A &F&-4] kite] /W&
1. Capture antibody SXF=g|o]E A&t

7}. Aflatoxin B; @A EAM=0|E A&t
(1) Coating buffer Z718H]
1
[}

. Microplateo]] £]A 9] st FES st FEIH| S ZAA57] YsljA] Yutxloz o] Al8L =
3717 wmolqe] HA wim g shelg.

o Aflatoxin B; ¥A|S 50mM carbonate buffer(pH9.6), 25mM TBS(pH7.4) 12]11 20mM
Tris-HCl(pH7.4)0]] 10ug/ml =7 3]A5te] 4°Coj|A overnight ¥H2A|7].

o 3¥# AAsSH =, 1,000, 100, 10, 1, 0 ng/mL2] Aflatoxin B2} Aflatoxin B;-HRP conjugate

2 9T 37COIA 1A VIS AI.

= v Uvo
o 58 ANA & TMB substrates 21l 20+ 9H3A|IZ.
o Stop solution ¥ ¥R AXAIZ] &, 450nmoj|A] &4%= &A%

o 50mM carbonate buffero]A] A=%=@} =% Aflatoxin Bl1}9] ¥k2Ao] Eoju 7oz sHo]
=

O -

1308

100%

Ay B 50mbd Carbomate [pHS B}
B 25mM TES[pHT 4)
0% B 20 Trig-HCl pHT 4]
N l
0%

10300 [ngfmi)

m
L=
&

En
(=]

o inhibition

12 34, Optimization of coating buffer condition for aflatoxin B; antibody

(2) Coating A == AA
o Microplateo] FEsh= XA FHFS ZAASH] s 50mM carbonate coating
buffer(pH9.6)o]] &A|S 10, 1, 0.5, 0.lug/mL =% & 3]A5to] 4°Co|A| overnight ¥F2-A]Z1.
o 3¥ AJASH & Aflatoxin Bl 1, 10, 1,00, 1000 ng/mL 1} Aflatoxin B;-HRP conjugateS
2l 37°CoflA 1AIRE BEGAIZL.

o 5 XA & TMB substrate Ui 20% ¥FS A7

\Y

|

A7,
o Stop solution 21l 450nmojlAd SE =S 54T
o Aflatoxin B; A 1,000ng/mL FEFo] 714t Aglst 7102 wote
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120%

100% -

BD%

H inhibibion

40

0%

03

| = 10,000mg mi
W 1,000ng/mL
B E00ngimL
| W 100ng mL
H 10 10 1000

{ngfmL)

13 35, Optimization of coating concentration for aflatoxin B; antibody

(3) Coating 271 &=
: ELISA plateo] A ZES

o 1F1 clone® Aflatoxin B; A=
4°Coj|A 1hr, 2hr 72]i1 3hr

MASH &, Aflatoxin B, EAl

o "kSA|7to] ZUH 3

glot 25 20 Az} HRE B3]

carbonate buffer(pH9.6)0] 1,000ng/ml %A 3]As}o]
7<74i’} 37°ColA] 1hr, 2hr, 3hr =9t 8FSA]Z1.

1, 10, 100, 1,000ng/mL ==&

Aflatoxin B;-HRP conjugate®} 3P4 37°Cof|A 1A]7F ¥ESA]Z1.
o ¥r3es o, 59 1\1]*4 <, TMB substrates g1 20+ 9HSA|Z.

o Stop solutiong Y1l 450nmofA| 4 =S 4
o 37°CollA 2ARF TR ERA0NA FK] AtE As-

Lio%

bl

ao

a0

Ha inhiksticn

0w

0%

N —

1a 103 10040

J5t0] Inhibition percentage(%)2 #AH5E.

Wcoated st 37T for 1h
mconted ot 370 for Ik
®cootedat 377 for 3h
Wooated at 4% for 1k
Mcoatzdat 4% for zh

®coatedat 4°C for 3h

[ngfmi)

2 36. Optimization of coating condition for aflatoxin B; antibody

L}, Deoxynivalenol &

o Aflatoxin B; &AIet &

FAE201E AA

Al
(7P Coating buffer £71&]

o] 50mM carbonate buffer(pH9.6), 25mM TBS(pH7.4) 12]11 20mM
Tris-HCl(pH7.4)9]] 10ug/mL =%9°] deoxynivalenol &[S microplateo] Eil 4°CojlA]
overnight coating A|Z].
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O

3H AASH 3 1,000, 100, 10, 1, 0 ng/mLe] deoxynivalenoly} deoxynivalenol-HRP
conjugates gl 37°CollA 1A|7F BESA]Z.

541 A&l & TMB substrateZ 21 20% 9HA|Z.

Stop solution Eil ¥k FX|AIZ] 2, 450nmojA] S8 & 543

50mM carbonate buffero|A| As=9} 1% %9] deoxynivalenoli}9] ¥3-AJo] FHojt 7o g

slolgl

= v a-
W S0 Carbonats (pHIE]
W25k TS| priT 4)
B 20rndd Trs-HCHpHY 4)

100 ingfmip

120%

100

g% |
0%
1 10 100

1= 37. Optimization of coating buffer condition for deoxynivalenol antibody

Hainhibition

(2) Coating TA| == 2%

o

Microplated]] HEsh= 2Z|A TA|FS ZAAsH] s 50mM carbonate coating
buffer(pH9.6)oll FAIE 10, 1, 0.5, 0.lug/mL 5= 2 3|45t 4°Col|A] overnight BHS-AIZ.
3H AR &, deoxynivalenol 1, 10, 100, 1,000 ng/mL i} deoxynivalenol-HRP
conjugates gl 37°Co|A] 1A|ZF BRSA]Z.
b MM &, TMB substrate @1l 208 vFSA|7].
Stop solution 211 450nmojlA S8 =5 54T

Deoxynivalenol 4] 1,000ng/ml F& o] 714F Agtst 7lo g mits=l
120% 4
100%
= BD®
s
% 10,000ng/mi
cC 6%
£ B 1,000ng/'mL
& 500ngfmi
405 - :
W 100ng/mL
20%
0% - s
! w a9 1000 ingfmi)

13 38. Optimization of coating concentration for deoxynivalenol antibody
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(3) Coating &71 &=
: ELISA plated]] &F 252 I3t 25 2 AZte] A=A 2y

o

6H2 clone®] deoxynivalenol &A|S carbonate buffer(pH9.6)0f 1,000ng/mL E|#| 3]Ad5}t0]
A°CoflA 1h, 2h T72]31 3h 273} 37°CoflA] 1h, 2h Z22]31 3h =9t 9r2A]Z].

gkSA|7to] BUH 3 AMASH S deoxynivalenol £41 1, 10, 100, 1,000ng/mlL =TS
deoxynivalenol-HRP conjugate?} 34| 37°Cof|A] 1A]7F ¥REA|Z.

droota 5 58 A $ TMB substrateE ‘21 208 ¥kSA]7)

Stop solutiong 21 450nmojA &4 %=5 £7d5t0] Inhibition percentage(%)E ALt
37COIA 242 BHEINA el AN 2ole.

120%

100%%

B0k
Bcoatedat 57T for 1k
Wogatedat 37'C for 2k
S0
mooated st 37C for 3k
Booatedat 4'C for 1k
40
mcoatedat 3'C for 2h
moosted sl 4°C for 3k
i
N - T
1 1 100

1000 Ing/mil]

¥ nhabitbon

2 39. Optimization of coating condition for deoxynivalenol antibody

t}. Ochratoxin A A E2H=0|E A&t
(1) Coating buffer 2718

o

Aflatoxin By @At ZZo] 50mM carbonate buffer(pH9.6), 25mM TBS(pH7.4) 72]1 20mM
Tris-HCl(pH7.4)o]] 10ug/mL %9 ochratoxin A gA|S microplateo] dil 4°Coj|A]
overnight coating A|Z1.

3 MIASH = 1,000, 100, 10, 1, 0 ng/mL9] ochratoxin A @} ochratoxin A-HRP
conjugates @il 37°CojlA] 1A]7F §ESA]Z.

5 N|A & TMB substrateS 211 205 9RSA|7.

Stop solution g1 ¥+ AX|AIZ] S, 450nmojA] 4= &43h

50mM carbonate bufferof]A] A=%lt 11=%9] ochratoxin A2}9] ¥h2Ao] Hoju 7oz
srol=l

- - a-
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130
10O%.

BO%

B0
ans |
0%
o 4
1 14 =2 ]

= 40. Optimization of coating buffer condition for ochratoxin A antibody

% inbvbrtian

W S0eritd Car bonate [25H9.6)
W 25evhd TES|pHT 4|
B 20wl Tris-HOH pHT 4

100 frgemL)

(2) Coating IA| 5= 274

o  Microplateo]] =H8sl= FA SFIFS ZAAsH] s 50mM carbonate coating
buffer(pH9.6)of] &AS 10, 1, 0.5, 0.1lug/mL == 2 3]A5t0] 4°Co|A] overnight BFS-A|Z.

o 3¥ AJAsSH 3, ochratoxin AS 1, 10, 100, 1,000ng/mL 1} ochratoxin A-HRP conjugate
£ 2L 37°ColA 1A ¥hEAR.

o b M|A &, TMB substrate @il 20& BFS-A]Z1.

o Stop solution €1l 450nmoj|A] S35 =43

o Ocharatoxin A A|S AASH= 9C2 clone?] deoxynivalenol A 500ng/mlL FE<Fo] 7}
A A oz o,

120%

100%

0%
60%
40%
0% 4
0% + + : +
H 1D loo 1500

13 41. Optimization of coating buffer condition for ochratoxin A antibody

W10, 000ng mL
W 1,000ng/mL
B5ng/mL
w00 mpfml

Fa indnbition

inelinl)

(3) Coating 71 &=
 BLISA plateo] @A THS 915t 25 2 AZko] xx7 2
o 9C2 clone® ochratoxin A 3A|S carbonate buffer(pH9.6)0 500ng/mL E]A| 3]As}o]
4°CoflAl 1h, 2h 231 3h &3 37°CollA] 1h, 2h 72]1 3h E9F ¥R2A]17.
o ¥kgAZto] BUH 3H AASH £, ochratoxin A £Al 1, 10, 100, 1,000ng/mL s=Z
ochratoxin A-HRP conjugate®t 34| 37°Cof|A 1A]7F ¥ES-A]1Z1.
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ukgotg $ 5 A& §, TMB substrateS 21 20% ‘ﬂ%klﬁ.
o Stop solutions 21l 450nmojjA] 4SS X
o 37°Coj|A 2413 IR RN FAQ] Auts AJS

100%
c #0%
o Ecostedat 37°C for 1h
4 Wcoated at 37'C for 2h
£ 60%
- Ecoatedat 37 for 3h
Boostedat 4°C for 1h
A0%
mcoated st 2°C for 2h
Ecoatedat 4% for 3h
0%
0% - 5 . 5 =
1 10 100 1000 {ngfmL}

= 42. Optimization of coating condition for ochratoxin A antibody

2. Detection antibody?} reporter DNA 1173}
7}. Biotinylated-Reporter double strand DNA A&t
(1) Reporter DNAQ] A&t

o

o

(e]

Reporter DNAS] AL ofajet o] eukaryotictt prokaryotic origin® S7§9]
fragmentE AZAT &2 5 7HXA sto] AAAI0] EANSHA] o= AHAIRI Al HAE H
Aol sh(zFal #31: Journal of food safety (2014, 34(3):249-256) A Quantitative
Real-Time Immuno-PCR Assay for Detection of Staphylococcus Aureus
Enterotoxin H, zdpAtsty|e7|2gr7id BuA A ddt Hsa A7 EN
o, Sh=kAu|Abd, 2012))
-5'-TATCCAATCCATTCCAGGCCCTGTCCAGGCCTCTGTTTCACCCAGTTTATACCGT
AGCTTGTGAATGTATATCCAGAAGCCTTGCAGGACATCTTCACTGAGGACAAGGGCGA
ATTCTGCAGATATCCATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAAT
TCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACT
GGGAAAACCCTGGCGTT-3'.% Zo] 246-bp

Biotinylated Reporter DNA gytAlo]1 X|&A0] AANS QJsto] H Al 1404 7t
=] pET30a backbone systemS ©0]85t7] ¢l ¢ reporter DNA sequences
pET30a multicloning sites % Hind 112} Bgl II ¢ X]o] directional cloning $t.

5'- Biotin - CTTTGTTAGCAGCCGGATCTC -3* 9 5°- GCTAAATTCGAACGCCAGCA
-3" primerS A}£35to] cloning © pET30a plasmidS template© 2 Ap835to] o}j
A27Aa 7Fo] PCRE %Isiste] Biotinylated reporter DNAS A AFst,

PCR condition : 95°C/5min, 40 cycles (95°Clmin, 53°C/lmin, 72°C/2min),
72°C/7min
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o Z84te reporter DNA+= Chefst opo]iEA4l &0 58X o=s AMEEUD|, Reporter
DNA detection primer: forward primer 5'-AAGCCTTGCAGGACATCTTCA-3" 9}
reverse primer 5'-GCCGCCAGTGTGAT GGATAT-3'0o]y &Z AF=29] 37]= 67 bp

Qe BrQlstirt.

L}. Streptavidin-antibody Z%HE AIA

(1) Streptavidin-antibody conjugation
o XA ZFZko] FA|S antibody-streptavidin conjugationg s Kwon et al., (2014,
Journal of food safety)?] ®H-E W} Lightning-Link Streptavidin Conjugation Kit
(Innova Biosciences Ltd., Cambridge, U.K.)S o|&5}o] ofefjet Zo] ufjrdo w2} 2t
7to] atAlol chetod @Adsteict. BE atl= AEA Img/ml B2 5Asto] ALEoIY]
C}.

1. Before you add antibody to the Lightning-Link® mix, add 1pl of LL-Modifier
reagent for each 10ul of antibody to be labeled. Mix gently.

2. Remove the screw cap from the vial of Lightning-Link® mix and pipette the
antibody sample (with added LL-modifier) directly onto the lyophilized material.
Resuspend gently by withdrawing and re-dispensing the liquid once or twice
using a pipette.

3. Place the cap back on the vial and leave the vial standing for 3 hours at room
temperature (20-25°C). Alternatively, and sometimes more conveniently,
conjugations can be set up and left at room temperature overnight, as the
longer incubation time has no negative effect on the conjugate.

4. After incubating for 3 hours (or more), add 1ul of LL-quencher reagent for
every 10ul of antibody used. The conjugate can be used after 30 minutes.

(2) anti-Aflatoxin B; antibody 2} Streptavidin conjugate Q1 A|&.

o lug/mL =%9] Aflatoxin B;-BSA conjugateS microplated] 2il 4°Coj|A] overnight ¥F&
A7,

o 3¥ AMA T, anti-Aflatoxin B;-streptavidin conjugateS 1, 10, 100, 1,000, 10,000ng/mL
=2 8|M5to] 7t wellof] Eal 37°CoflA] 1A7F BEAIZL.

o "h2o| &ta&H 3 MA S anti-Streptavidin antibody (HRP)S 211 37°CoA] 147t 8-S
E

o b MA 3, TMB substrate Y1 20+ BHS-A]Z.

o Stop solution 1 450nmojlA §8= £

o Aflatoxin antibody©]| streptavidin couplingo] A= 710 =g

(@]
il

J
-
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3.5
0
25 -~
20
15

=—pp= pnti-aflatoxin B1-5TV
10

Absorbance at 450nm

05

oo i ; i ; y
10000 1000 100 0 1 {ng/mL)

12 43 Titration of anti-Aflatoxin B; and streptavidin conjugate

(3) anti-deoxylnivalenol antibody 2} Streptavidin conjugate Q1 A|3.

o

lug/mL =%9] deoxynivalenol-BSA conjugateS microplateo] 21l 4°Co|A] overnight Bt
SAIZ.

3 A& 3,  anti-deoxynivalenol-streptavidin conjugateE 1, 10, 100, 1,000,
10,000ng/mL ==& 3]A5to] ZF wellof Wil 37°Cof|A 1A|7F ¥ESA|Z.
Hh2o| &t aE|H 3H HA 3 anti-Streptavidin antibody (HRP)S 211 37°CoAl 1417t 8-S
217,
5 A& &, TMB substrate 21l 202 9R3-A]7.
Stop solution 211 450nmojjA] 54 = &45H

anti-deoxynivalenol antibody?} streptavidin conjugationo] Z& Z1o g sHQl=.

35 4

3.0

g A riti-Deoxynivalencl-
STV

25 7

20 A

15 A

Absorbance at 450mm

10 A

0.5

00

10000 1000 100 10 1 (ng/mL)

121 44, Titration of anti-deoxynivalenol and streptavidin conjugate

(4) anti-ochratoxin A antibody®} Streptavidin conjugate 291 A&,

o

lug/mL =%9] ochratoxin A-BSA conjugateS microplated] Yil 4°Co|A] overnight g+
A7,

38 M|A &, anti-ochratoxin A-streptavidin conjugateS 1, 10, 100, 1,000, 10,000ng/mL
g 3]A5t0] 7} wello]] 211 37°CoA] 1At §ESA]L.
uk2o] & 3H A $, anti-Streptavidin antibody (HRP)S ‘@1l 37°ColA 1A17F ¥k
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Al

o 58 A& & TMB substrate 21 208 §HSA]71.
Y3 450nmojA S8

o Stop solution

S

=AX5h

-1 OoQu-

o anti-ochratoxin AQ] streptavidin coupling©]

zre] 7102 sholat

2 A—

Absorbance at 450mm

35 -

30 A

2.5

20 A

1

1.0

05 A

0.0

== Anti-ochratoxin A-
5TV

10000

1000

100

10 1 (ng/mL)

= 45, Titration of anti-ochratoxin A and streptavidin conjugate

t}. Antibody-reporter DNA Z3tE

@)

Antibody-reporter DNA 2

e A 1

[=]
1= I

o
A
=

A A

91

uaAuet Zol 1:19) Agulz FAstol ALESIGIC,

3. 1X} A|A|E ABAF (Aflatoxin B;, Deoxynivalenol, Ochratoxin A)

7 NAIE A

(1) 34 Aok A%

o Antibody-reporter, washing buffer

B EE Y F 2RI AFshe Hoe

(2) Kito] Ax=3F7

L X1X
L. -1y
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ahH|EH| 9 Reagents
A M=

Plate =&t

=3 —>»QC

HE£1

a4 46. Kite] AxFA

(3) AL 9Jat prototypee] AlA 2 W7}
- A& prototype
@ Mycotoxin (Aflatoxin B;, Ochratoxin A, Deoxynivalenol,) standard, 1pg/mL, 300ul

® Ab-STV-Biotin-reporter, 1mL

® Washing buffer, 20X, 50mL

@ 10X Restriction enzyme buffer, 500ul

® Restriction enzyme, 150ul

® RT-PCR Premixture tube(8X12 strips=96 tubes)

@ Immunoassay plate(12 strips, 8 well per strip)

- (4) A
@O stomakerS o]g&st A= Zuw| d FF= Mycotoxin(Aflatoxin B;, Ochratoxin A,
Deoxynivalenol) standard Z&H]ste] ZF wello] Y1 37°C, 208 W2 A]71C}.
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A3t 3

=

® Microplate shakerZ o] 85t A|ASH & Restriction enzyme A 2]sto] 37°C, 15% g

A|71et
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ﬁ*’?’/,//‘"

@ Real time PCR ¥ & Zuts #A5H

(5) Kit9] prototypeg 93t protocol?] A U AA|E AWAE

LIST OF COMPONENTS

@O Mycotoxin (Aflatoxin B;, Ochratoxin A, Deoxynivalenol,) standard, lug/mL, 300
ul

@ Ab-STV-Biotin-reporter, 1mL

® Washing buffer, 20X, 50mL

@ 10X Restriction enzyme buffer, 500ul

® Restriction enzyme, 150ul

® RT-PCR Premixture tube(8X12 strips=96 tubes)

@ Immunoassay plate(12 strips, 8 well per strip)

MATERIALS REQUIRED BUT NOT SUPPLIED

. Stomaker

. Incubator
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. Refrigerator

. Centrifuge

. Real-time PCR device and analysis software

. Micropipettor (s) and disposable pipette tips

. Multi-channel pipette capable of dispensing 50-100pl

. Solution reservoir (recommended)

. Microtiter plate washer (recommended)

. Orbital plate shaker capable of 300-500rpm (recommended)
. Well-closed containers (15ml tubes or more in capacity)

B. Performing Immuno-Assay

1. A2 zu: 1A A29 4L 5 g WA A2 AL 5 mle E4st 45
mle] DW (&= 75% Methanol)ﬂ} S stomaker 52 o|&3sto] RIEFSH

1> 5

% o] o4 1 mlg 1200 rpm, 10 £t centrifugedte] 43S 1.5 ml

tubeo]] &7 =1 4°Coll Byghych

1 £H] (Preparing the Sample Wells: Reagent @): A4S &2

= 201329] well 2 gojWyct. o] o zF Al=ojct 27§9] wello] =
Qste 3t 3] AFG control? standard curve A4S 9J5t well 6715 O
ZH|ofl FAAIL. Eolll well5E holderd] 7] &Lt

3. Standard #H]: A|&¥ Mycotoxin standard(Reagent D)2 10ul |35t
PBS 90uplof] gAstyct. o]71S 7]&o 2 1044 THAIA o2 PBSo| 3]Al
g A 1 ¢ Sy

4. B—l-ﬂ]‘ B—30ﬂ7\1 —x.—H]?_]_' 7\33_14— Standard 71— welloﬂ 100}.11%]_1__" 37°C, 20%
¥R A1,

4. Wellg 3]43t 1X washing buffer(Reagent ®)& A|AgHct.

=
@,

ol

5. 1X& 3]A3st Ab-STV-Biotin-reporter(Reagent @)= 7zt wello]] 100pl &
A % 87°C, 208 ¥reAYTEH

6. dr2ols HojuUjil 1X wash bufferS 300pl/well EZFotod 187t
vigorously shakingsto] A|Agct.

7. B-67} 22 Wyow 43 AR,

8. 7t wellof] 10X Restriction enzyme buffer(Reagent @) 2ul, Restriction
enzyme(Reagent ®) 1uL, DW 17ulL& 21 37°C, 158 ¥r2A|ziyc},

9. Z45HZ welld Sp¥ TA o 1749 template2 AREIYCE.

C. real-time PCR

1. B-99|A] &Hv]=l Z}7to] template 5plS RT-PCR Premixture(Reagent ®)
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of @1 real-time PCR #H]Z gyct

C}S 27310 real-timeS AlAJgHUch 95°C, 10min — 40 cycles of
95°C, 1bsec and 62°C, lmin

. ThresholdE 0.52 A7s}7]5 HZASIY standard Mycotoxin well®] 71}
of wef AmEQo] HE HAS:= threshold’} 48 £ AS5UT.

. 57§9] Mycotoxin standard wellof]A] dojxl Ct Zro] 25 o]’} oty AU,
PBSTHS Y2 negative control wello]A] Aoj%l Ctgro] 30 o]Ato] oflUH
AxE Addyo

. 5709] Mycotoxin standard welloA] Ao]xl Ct 3FS o]&sto] ZAMS AF
Akl 5 2709 sample wello|A] dojxl " Ct S USHAA ABZ0]
A9l Mycotoxin s=5 AFE@UCh of F7§9] Ctgl Apoj7h 1 ol4) et
H AxE Ay ojrf, X A H%Rl 10d]E Ueksto 2|E Ao
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(6) AloFe] g W7t
Oh A7 Py

o A& kitE 4°C, 25°C, 37°C 371X 2Eo|A HT

o] gsto] Brelsty

L ]
* MEDEXX

Aflatoxin B1 Immuno-PCR Kit (BIA) I

Immunogquantitative real-time PCR kit (95 kits]

o

AT -

38 47. 94D AAFE

Fstel
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7|20 A9 4C, 25°C, 37°CE IHA| BELLod wE 2hY Sob £7] A
90% olJo] e SAISEL 9tk ole] Fu] JIgte] WEG WA HA 6AYIIE

of SIL}, AIZTo] BES BAZ 24Y e EAV} glol B Aoz
2 wE AUo|AO] SR 37°C-50CO) 7HE AZ0A BEY Go| fa
oF 38} o]4Jo] /1Zto® DR, FAPHAl APEY kitd] §E717H A
Moz AAHch ¥ 64 U 1d7e] gy £AFE Fotol 9av1he Hstual

(7) 71E9]

ob 4
Oh AR . 98N WA A 33 B4

= o

©® & kito] o] e TA A F UA] S VA sbsHol Yk AlokoR:
mycotoxin EZEEAl0]0 o] Alofo] that obEA A7} Wasto] ST W M2 RA
stoact.

© TAH3
1) A A2z (F9]) @F ¢ dokzolet &2 1. tiehef (Rk#Ed)o 4 25 5 J4AFol obd
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Y 52 57H2 Y 7 i - 71E
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N 5) OF : ¥ ABE A1 B W AUE A1
o] /g0l dsto] oESo FIo7HE WA St Az BA] All2s AAJo] ofoh ARA(RAZA]
2 JABAS 2FIhol tha 4 29 f20 G2 ARAEAEAE Z8UTHE FF st AFY
FEIAAGNA AEStolof gith. U 71& X AldYY AAPETLEAMZA 2130] AJUA] ofy g

A, 0k 29EY 45 (1) A= 45 Ee s3718dA 1 S50 A= Mo Aot A
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=
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ofelarg So UF ALEe] ALYS Ystel AASH: B] YA AY Bo] WA AL HFOIOHE
P A &Yo] Aste wvpo oJgtct <7iA 1997.5.21, 2000.3.3, 2000.6.16, 2002.11.5, 2005.10.7.
5) orE - 2ol B AEAUES SPHIHAILIN A B 74 A2E (39) OF 72 A

&
GO FE o2t 32 QRN fefiste Al&s AAIR st AAlIFY 24 dEstAY &6t

A ZEEE AR 52 WT S22 AHEHE AlYE oy, &4 & 7|7 S(EXAY £

6) GIFES oY SN AN B Y ABEAFY) OF ¢ o P A3t AopESY o
395N AN ORI, Dok Bl TR WS dolol AR Bt AUESHHAYAIIE 1Y

dHhE LA St YodEse I HdeR ot ot s 2 29 ol shyd sidsts 4%
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7) AHES P SN UMl B 15 ASE(HESO HME A2 Wel) OF : 1YY 73

® Mycotoxin A& 7]E safety data sheet QI ZHY

O PRODUCT NAME: Medexx Aflatoxin B;, Deoxynivalenol, Ochratoxin A Immuno-PCR kit

O MANUFACTURER: Medexx co. Ltd.

O DIVISION:  Research and Development Center

O Issue Date: 07/28/17

O This product is a kit or a multipart product which consists of multiple, independently
packaged components. An MSDS for each of these components is included. Please do
not separate the component MSDSs from this cover page. The document numbers of the
MSDSs for components of this product are: 22-8703-5, 22-9033-6, 22-8715-9, 22-9038-5,
22-9172-2, 22-8711-8, 22-8705-0, 22-8712-6, 22-8720-9

O Use or application. Given the variety of factors that can affect the use and application of

a Medexx product, some of which are uniquely within the user's knowledge and control, it
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is essential that the user evaluate the Medexx product to determine whether it is fit for a
particular purpose and suitable for user's method of use or application. Medexx provides
information in electronic form as a service to its customers. Due to the remote
possibility that electronic transfer may have resulted in errors, omissions or alterations in
this information, Medexx makes no representations as to its completeness or accuracy. In
addition, information obtained from a database may not be as current as the information
in the MSDS available O directly from Medexx.
O EMERGENCY OVERVIEW

- Odor, Color, Grade: Colorless liquid
- General Physical Form: Liquid
- Immediate health, physical, and environmental hazards:
O POTENTIAL HEALTH EFFECTS MATERIAL SAFETY DATA SHEET

- Eye Contact: Mild Eye Irritation: Signs/symptoms may include redness, pain, and tearing.

- Skin Contact: Mild Skin Irritation: Signs/symptoms may include localized redness,

swelling, and itching.

- Inhalation: Respiratory Tract Irritation: Signs/symptoms may include cough, sneezing,
nasal discharge, headache, hoarseness, and nose and throat pain. May be absorbed
following inhalation and cause target organ effects.

- Ingestion: Gastrointestinal Irritation: Signs/symptoms may include abdominal pain,
stomach upset, nausea, vomiting and diarrhea. May be absorbed following ingestion and
cause target organ effects.

- Target Organ Effects: Prolonged or repeated exposure may cause:

- Liver Effects: Signs/symptoms may include loss of appetite, weight loss, fatigue,
weakness, abdominal tenderness and jaundice.

- Kidney/Bladder Effects: Signs/symptoms may include changes in urine production,
abdominal or lower back pain, increased protein in urine, increased blood urea nitrogen
(BUN), blood in urine, and painful urination.

O FIRST AID PROCEDURES

- The following first aid recommendations are based on an assumption that appropriate
personal and industrial hygiene practices are followed.

Eye Contact: Flush eyes with large amounts of water. If signs/symptoms persist, get
medical attention.
- Skin Contact: Wash affected area with soap and water. If signs/symptoms develop, get

medical attention.

Inhalation: Remove person to fresh air. If signs/symptoms develop, get medical attention.
If Swallowed: Do not induce vomiting unless instructed to do so by medical personnel.
Give victim two glasses of water. Never give anything by mouth to an unconscious
person. Get medical attention.

O FLAMMABLE PROPERTIES

- Autoignition temperature Not Applicable
- Flash Point Not Applicable
- Flammable Limits - LEL Not Applicable

_62_



- Flammable Limits - UEL Not Applicable
O EXTINGUISHING MEDIA

- Material will not burn. Use fire extinguishers with class B extinguishing agents (e.g., dry
chemical, carbon dioxide).
O PROTECTION OF FIRE FIGHTERS

- Special Fire Fighting Procedures: Wear full protective equipment (Bunker Gear) and a

self-contained breathing apparatus

- Unusual Fire and Explosion Hazards: Not applicable.

- Note: See STABILITY AND REACTIVITY (SECTION 10) for hazardous combustion and
thermal decomposition information.

O Personal precautions

- Evacuate unprotected and untrained personnel from hazard area. The spill should be
cleaned up by qualified personnel. Ventilate the area with fresh air. For large spill, or
spills in confined spaces, provide mechanical ventilation to disperse or exhaust vapors,
in accordance with good industrial hygiene practice. Warning! A motor could be an
ignition source and could cause flammable gases or vapors in the spill area to burn or
explode. Remember, adding an absorbent material does not remove a toxic, corrosivity
or flammability hazard.

O Environmental procedures

- For larger spills, cover drains and build dikes to prevent entry into sewer systems or
bodies of water. Collect the resulting residue containing solution. Place in a metal
container approved for transportation by appropriate authorities. Dispose of collected
material as soon as possible.

O Clean-up methods

- Refer to other sections of this MSDS for information regarding physical and health
hazards, respiratory protection, ventilation, and personal protective equipment. Call
Medexx-HELPS line (1-800-364-3577) for more information on handling and managing the
spill. Contain spill. Working from around the edges of the spill inward, cover with
bentonite, vermiculite, or commercially available inorganic absorbent material. Mix in
sufficient absorbent until it appears dry. Collect as much of the spilled material as
possible. Clean up residue with an appropriate solvent selected by a qualified and
authorized person. Ventilate the area with fresh air. Read and follow safety precautions
on the solvent label and MSDS. In the event of a release of this material, the user
should determine if the release qualifies as reportable according to local, state, and
federal regulations.

O HANDLING

- Avoid eye contact. Do not eat, drink or smoke when using this product. Wash exposed
areas thoroughly with soap and water. Avoid breathing of vapors, mists or spray. Avoid
skin contact. Use general dilution ventilation and/or local exhaust ventilation to control
airborne exposures to below Occupational Exposure Limits. If ventilation is not adequate,
use respiratory protection equipment.

O STORAGE
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- Store in a cool place.
(O ENGINEERING CONTROLS

- Use with appropriate local exhaust ventilation. Use general dilution ventilation and/or
local exhaust ventilation to control airborne exposures to below Occupational Exposure
Limits and/or control mist, vapor, or spray. If ventilation is not adequate, use
respiratory protection equipment.

O Eye/Face Protection

- Avoid eye contact. The following eye protection(s) are recommended: Safety Glasses with
side shields
O Skin Protection

- Avoid skin contact. Select and use gloves and/or protective clothing to prevent skin
contact based on the results of an exposure assessment. Consult with your glove and/or
protective clothing manufacturer for selection of appropriate compatible materials. Gloves
made from the following material(s) are recommended: Nitrile Rubber Selection and use
of gloves is recommended to prevent skin contact.

O Respiratory Protection

- Under normal use conditions, airborne exposures are not expected to be significant
enough to require respiratory protection. Avoid breathing of vapors, mists or spray.

O Prevention of Swallowing

- Do not eat, drink or smoke when using this product. Wash exposed areas thoroughly
with soap and water. Not applicable.
O PHYSICAL AND CHEMICAL PROPERTIES

- General Physical Form: Liquid

- Autoignition temperature Not Applicable

- Flash Point Not Applicable

- Flammable Limits - LEL Not Applicable

- Flammable Limits - UEL Not Applicable

- Boiling point No Data Available

- Density No Data Available

- Vapor Density No Data Available

- Vapor Pressure No Data Available

- Specific Gravity >= 1

- pH No Data Available

- Melting point No Data Available

- Solubility In Water Not Applicable

- Evaporation rate No Data Available

- Hazardous Air Pollutants 0.005 - 0.01 % weight
- Volatile Organic Compounds 0

- Kow - Oct/Water partition coef No Data Available
- Percent volatile 0

- VOC Less H20 & Exempt Solvents 0

- Viscosity No Data Available
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O TOXICOLOGICAL INFORMATION

Please contact the address listed on the first page of the MSDS for Toxicological

Information on this material and/or its components.

O ECOLOGICAL INFORMATION
O CHEMICAL FATE INFORMATION
O DISPOSAL CONSIDERATIONS

Waste Disposal Method: Dispose of waste product in a permitted hazardous waste facility.
EPA Hazardous Waste Number (RCRA): D009 (Mercury)
Since regulations vary, consult applicable regulations or authorities before disposal.

O Fire Hazard - No Pressure Hazard - No Reactivity Hazard - No Immediate Hazard - Yes

Delayed Hazard - Yes

O SECTION 16: OTHER INFORMATION

NFPA Hazard Classification

Health: 2 Flammability: 0 Reactivity: 0 Special Hazards: None

National Fire Protection Association (NFPA) hazard ratings are designed for use by
emergency response personnel to address the hazards that are presented by short-term,
acute exposure to a material under conditions of fire, spill, or similar emergencies.
Hazard ratings are primarily based on the inherent physical and toxic properties of the
material but also include the toxic properties of combustion or decomposition products

that are known to be generated in significant quantities.

Reason for Reissue: Updated waste disposal section.

4. 21 AAEZ=E ¢ sHaflatoxin M;, T-2 toxin, Zearalenone) Capture antibody SXr=

gl At

.

o

Aflatoxin M; @A &A= o|E A&t

(1) Coating buffer £271 &
: 96-well microplateo] %|A19] FA|A
AFREE 37hR] wmolA o] &so] A}

et IS 24st] sl gRtdoz gol
sk,

Aflatoxin M; &A|S 50mM carbonate buffer(pH9.6), 20mM PBS(pH7.2) 12]1 20mM
Tris-HCI(pH7.4)9]] 10ug/mL =]A 8]Asto] 4°ColA] overnight ¥F2-A]Z].

3¥ AMAst = 1,000, 100, 10, 1, 0 ng/mL9 Aflatoxin M;¥t aflatoxin M;-HRP
conjugateg Ao 21l 37°Coll A 1AIF BESAIR.

51 A|A & TMB substrateg g1l 20_5; v2 )71
Stop solution 21 ¥+S AX|A]Z] &, 450nmof|A] S8 = EAsH

50mM carbonate buffer?} PBSQ} Tris-HCl HEHYE T A=% 9} =% aflatoxin M;2}9]
¥rggol Hold Aoz sl
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120%

100%

BO%

% inhibition

60% W 50mM Carbonate (pHS.6)
B 20mM PBS{pHT 2)
40% - 1 20mM Tris-HCI{pH7 4)

20%

1 10 100 1000 (ng/ml)

3 48. Optimization of coating buffer condition using anti-aflatoxin M; antibody

(2) Coating & == AA
o Microplateo]|] FEst= z|A FAFS AASH] s 50mM carbonate coating
buffer(pH9.6)0] &A|S 10,000, 1,000 500 100ng/mlL =2 3]Ast] 4°CofA]
overnight I EA]Z.
o 3¥ AM|Alst & aflatoxin M; 1, 10, 1,00, 1000 ng/mL 1} aflatoxin M;-HRP conjugate
S 21 37°ColA TAIE BEEAA.

o Aflatoxin My gA|2] &A1& o] 382 10,000ng/mLel 7oz Axset

120%

100% -

BO%

=10,000ng/mL
50% -

% inhibition

W 1,000ng/mL
B 500ng/mL

40%
= 100ng/mL

20% -

0% -
1 10 100 1000 ingfmL)

13 49. Optimization of coating concentration for anti-aflatoxin M; antibody

(3) Coating &7 &l
: ELISA plateo] FAIZ®E S st 2= H AIgEe] A%z &4
o Aflatoxin M; &A|S carbonate buffer(pH9.6)9] 10,000ng/mL %A 3]A5to] 4°CojlA]
lhr, 2hr 22]3 3hr 273} 37°Co|A lhr, 2hr, 3hr =9F vr2A]71.
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. T-2 toxin A SAk
=

o

gteA]7to] BUdH 3¥ A|AlIsH § aflatoxin M; A1 1, 10, 100, 1,000ng/mL ==&
aflatoxin M;-HRP conjugate®@} $H4| 37°CoflA] 1A]7F ¥FSA]71.

gre-ote 2, 59 A|A &, TMB substrateg €1 20% §HSAIZ.

Stop solutiong Y1l 450nmojjA] SF =S =X5to] Inhibition percentage(%)S AF
s+
37°Coll A 1A L 2A1ZFO| A 2 RFo]7}F glo] 1AIRF A|ste Ae= A7

120% A

]—.

gol

100% -

sl mcoated at 37°C for 1h
W coated 5t 37°C for 2h

60% -
M coated at 37°C for 3h

% inhibition

B coated at 4°C for 1h
40% -
W coated at 4°C for 2h

st M coated at 4°C for 3h

0% -

-

10 100 1000 (ne/mL)

1= 50. Optimization of coating condition using anti-aflatoxin M; antibody

aflatoxin M; A Zo] 50mM carbonate buffer(pH9.6), 20mM PBS(pH7.2) 12]il
20mM Tris-HCl(pH7.4)o] 10ug/mL =%9] deoxynivalenol &S microplateo] dil
4°CojlA overnight coating A]7Zd.

3 AAst &, 1,000, 100, 10, 1, 0 ng/mLe] T-2 EAla} T,-HRP conjugates
37°Col A 1AIZE YEGAIZ.

bl A|A & TMB substrateS @il 208 §HSA|Z.

Stop solution Eil ¥FS AX|A|Z] &, 450nmoj|A] S8 = EASH

50mM carbonate bufferd|A| X|=%Q} 1=%0o] T-2 EAINO] ¥hado] FHojd 7oz
gheld.

i
kl
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120% -

100%

B80%

E
e
£
_'E B0% M 50mM Carbonate (pHS.6)
=
= B 20mM PBS(pH72)
40% - W 20mM Tris-HCI(pH7 4)

20% -

0% -
1 10 100 1000 (ng/mL)

% 51. Optimization of coating buffer condition for T-2 antibody

(2) Coating 3| == AA

o

Microplateo]] Z8st= FA SHA|FS ZAAsH] s 50mM carbonate coating
buffer(pH9.6)0] &A& 10,000 1,000, 500, 100ng/mL %%==2 3JA3sto] 4°CofA]
overnight ¥F-2-A]71.

39 MAsSH 5 T-2 £412 1, 10, 100, 1,000 ng/mL 3} T;-HRP conjugateE @il 3
7°Coll A 1AIZE BEEAIZ.

541 q|A &, TMB substrate @1 ZO—E.— gk )71

Stop solution €1l 450nmojjA] Sd =S SA3H

T-2 Al T8 ZF2 10,000ng/mLy} 1,000ng/mL ZH GO v]et 27t vhet FAIH
o] AA Soj7l= 1,000ng/mLE AAIAS.

120%

o

100% -

B80%

10,000ng/mL

60% -
M 1,000ng/mL

W 500ng/mL

% inhibition

40% -
W 100ng/mL

20%

1 10 100 1000 {ng/mL)

1= 52, Optimization of coating concentration for T-2 antibody

(3) Coating 271 &+
. ELISA p]ateoﬂ 01’Kﬂ —- _?_:ITB‘]- _Q__E_ U_] ]\]7]-9‘] ﬂx%x}] ?_}'E'J
o T-2 EAl A= arbonate buffer(pH9.6)0]] 1,000ng/mL %A 3]Als5t| 4°CofA 1h,

2h J2]31 3h 273t 37°ColA] 1h, 2h J2]1 3h F9t 8H-3A]7.

o wkgA|Zto] EUH 3¥H ANASH &, T-2 41 1, 10, 100, 1,000ng/mL 5%5 T,-HRP
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o

conjugate®@} &7 37°CollA 1417t §EGAIA.

vteetg S b AN|A =, TMB substrateS @11 2082 ¥H2A]7.

Stop solution2 21 450nmojjA] &4 &S =435to] Inhibition percentage(%)S AHAF
g

37°Coll A 1At} 2A17F 2 Apo]S Ho|X] Qro} 1A|7F 37%X] Aot Zloz AR

120% -

100%

B0%
Mcoated at 37°C for 1h

M coated at 37°C for Zh

60%
M coated at 37°C for 3h

% inhibition

Mcoatedat 4°C for1h
40%
mcoated at 4°C for 2h

mcoated at 4°C for 3h
20%

1 10 100 1000 {ng/mL)

2 53, Optimization of coating condition for T-2 antibody

t}. Zearalenone &7 EX-Zdo|E A&

(1) Coating buffer &

(¢]

)

stay
u
Aflatoxin M; &A|e} Zo] 50mM carbonate buffer(pH9.6), 20mM PBS(pH7.2) 12]il
20mM Tris-HCl(pH7.4)°o] 10ug/mL =%9] zearalenone &A|S microplated]] €il 4°C
of|A] overnight coating A]Z].

3¥ MASH =, 1,000, 100, 10, 1, 0 ng/mL9] zearalenone &A1} zearalenone-HRP
conjugates FAl0l il 37°ColA 1AIZF ¥F-EAIR.

58 AM|A & TMB substrates d1 208 gH2A|71.

Stop solution il ¥F2 AX|A|Z] &, 450nmoj|A S8 = SASH

o

50mM carbonate bufferofA] A== Q} 1% 9] zearalenonei}?] ¥r2Ao] ol 710
2 gholsl,

oo

)u

120%

100%

BO% -

% inhibition

60% - W 50mM Carbonate (pH9.6)
W 20mM PBS{pH7 2)

40% - W 20mM Tris-HCI{pHT 4)

20%

0%
1 10 100 1000 (ngfml)

13 54, Optimization of coating buffer condition for zearalenone antibody
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(2) Coating A == AA

o

(3) Coating =71 &4
: ELISA plateo]| &

o

Microplateo]] I ®st= A& FAIFS 27451 Hall FAIS 50mM carbonate coating
buffer(pH9.6)o]] 10,000 1,000, 500, 100ng/mL =%=& 3]Asto] 4°Cof|A] overnight ¥t
SAIZ.

3H AM|ASH S, zearalenone EA12 1, 10, 100, 1,000ng/mL 1} zearalenone-HRP
conjugates g1l 37°ColA 1A]7F §ESAIZ.
58 M|A 5 TMB substrate @il 2]
Stop solution 21 450nmoflA §d=s5 ST
5D3 clone?] &A|ES 10,000ng/mlL FEQFo

120%

i

N
)
>
2
i)
2
e
S
lo
HU
r |
rl
)

100% -

BO%

10,000ng/mL

60%
E1,000ng/mL

% inhibition

W 500ng/mL

40%
W 100ng/mL

20% -

0% -
1 10 100 1000 {ng/mL)

2] 55, Optimization of coating buffer condition for zearalenone antibody

AIZES 95t @ W x]7to] A& x7 &l
Zearalenone $A|S carbonate buffer(pH9.6)0] 10,000ng/mL E]A| 3]A5to] 4°Coj|A
lh, 2h Z22]3 3h =73t 37° C0ﬂ/\1 lh, 2h Z22]1 3h SQF ¥rS A7l

"t Al7to] BUWH 3¥ ANASH & zearalenone £4l 1, 10, 100, 1,000ng/mL &&
zearalenone-HRP conjugate®} s74] 37°Col|A] 1A|7F §EZA]ZL.

droetz &, 54 A& &, TMB substrate® 21 208 9R2A]7.

Stop solutiong ‘@1 450nmollA §F=S Z75to] Inhibition percentage(%)g A4t
sF

37°ColA] 1A17F 1k 2x]7F &po|7t Qlo] 1A|7F ZEst= 7loz AASH
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120% o

100% -

BO% -
Mcoated at 37°C for 1h

Mcoated at 37°C for 2h
60% -

% inhibition

Wcoated at 37°C for 3h

Mcoatedat 4°C for 1h
40% -
mcoated at 4°C for Z2h

mcoatedat 4°C for 3h
20% -

0% - .
1 10 100 1000 (ng/mL)

12 56. Optimization of coating condition for zearalenone antibody

5. 2X} AJA|EE 9J3t Detection antibody A&} @ 7|E U] AL =5 AA

7}. Biotinylated-Reporter double strand DNA A|&h
(1) Reporter DNAQ] A|At

o Reporter DNA9] AMEL offjet o] eukaryoticdt prokaryotic origin®] 719
fragment2 A3 2EE 71x|7] sto] xFAA ERlSIA] oF= QlojElel AlHAS T
Aol R =¢: Journal of food safety (2014, 34(3):249-256) A Quantitative
Real-Time Immuno-PCR Assay for Detection of Staphylococcus Aureus
Enterotoxin H, s#4Attelr|47|887kd RuA Leid 54 Fu7] e
=, AR, 2012))
-5'-TATCCAATCCATTCCAGGCCCTGTCCAGGCCTCTGTTTCACCCAGTTTATACCGT
AGCTTGTGAATGTATATCCAGAAGCCTTGCAGGACATCTTCACTGAGGACAAGGGCGA
ATTCTGCAGATATCCATCACACTGGCGGCCGCTCGAGCATGCATCTAGAGGGCCCAAT
TCGCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTCGTGACT
GGGAAAACCCTGGCGTT-3".& Zo| 246-bp

o Biotinylated Reporter DNA gytA o]yl A|&AQ] AARS Q]sto] H A 1A0A it
=] pET30a backbone systemS ©o]8&35t7] Qs ¢ reporter DNA sequences
pET30a multicloning sites % Hind III2} Bgl II ¢ X]o] directional clononing $t.

o 5°- Biotin - CTTTGTTAGCAGCCGGATCTC -3 9} 5°- GCTAAATTCGAACGCCAGCA
-3" primer& A}235}9] cloning ® Pet30a plasmidES template© 2 A}835to] o}dj
A27A4x 7Fo] PCRE %Isisto] Biotinylated reporter DNAS A AFst,

PCR condition : 95°C/5min, 40 cycle (95 Clmin, 53°C/lmin, 72°C/2min),
72°C/7min

o AJAHEl reporter DNAw OfYsh Opo|Z 541 AE0 F&A Q= AMEET, Reporter
DNA detection primer: forward primer 5'-AAGCCTTGCAGGACATCTTCA-3"' 9}
reverse primer 5'-GCCGCCAGTGTGAT GGATAT-3'0]y &Z AF=29] 37]= 67 bp
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(o) KoX
a=

Qlstsirt.

_I"

L}, Streptavidin-antibody Z23E A ¥ 4] 7|E Y Al =r HAA

(1) Streptavidin-antibody conjugation
o 1AF AIHIE AR AT 5L 08 5,

T

(2) Anti-aflatoxin M;-Detection antibody Z|Ax=% 2901 A&,

o lug/mL =%9 Aflatoxin M;-BSA conjugateS microplateo]] 211 4°Coj|A] overnight
WS A7,
3 A& =, anti-aflatoxin M;-streptavidin conjugateS 1, 10, 100, 1,000,
10,000ng/mL ==& 3]Asto] 7t wellof] Yl 37°CofjA] 1A]7F ¥FSA1ZL.
o ¥h2o] &4FEH 3¥ AMA 3, anti-streptavidin antibody-HRPS 211 37°CofjA] 1A]7F

T

o

gr3AIA.
o 58 A ¥, TMB substrate 21 20+ 9H3-A]Z1.
o Stop solution 21 450nmojA S = 5743
o Aflatoxin M; antibody-streptavidin conjugate?] A& 7}=3st =T += 100ng/mL =%=Ql
Aoz =hold.

—

== Anti-aflatoxin M1-
3TV

Absorbance at 450nm
= o B
o n @

=]
n

o
=]

10000 1000 100 10 (n&¥mL)

121 57, Titration of anti-aflatoxin M; and streptavidin conjugate

(3) Anti-T;-Detection antibody Z|&s%® Q1 A|A.

o lug/mL %% T,-BSA conjugateS microplateo] 21 4°Co|A] overnight ¥HSA|7.

o 3H MA T, anti-T,-streptavidin conjugateS 1, 10, 100, 1,000, 10,000ng/mL =%
2 5|45te] 2} welld] @i 37°CoIA 1XZF ¥FSAIZ.

o §hgo] eyl 3¥W AA I, anti-streptavidin antibody-HRP-S ‘@1 37°CollA] 1AJ%E
HRSAIA.

o 54 A& &, TMB substrate 21 202 vh2A]Z].

o Stop solution €1l 450nmojA 3= F%.

o anti-Ty-streptavidin conjugate®] working 5%+ 100ng/mL7IX] A& 715 Zo=

T,
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[=]
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s A ti-T 2-Biotin-5TV

Absorbance at 450mm
- = r
=} in =]

=
in

Q
=]

: : ¥ '
10000 1000 100 10 1 (ng/mL)

12 58. Titration of anti-T, and streptavidin conjugate

(4) Anti-zearalenone-Detection antibody Z]|Ax=%= 29l A|H.

o lug/mL =%9] zearalenone-BSA conjugateS microplateo]] 211 4°Coj|A] overnight
¥rg A7,

o 3H AMA &, anti-zearalenone-streptavidin conjugateE 1, 10, 100, 1,000,
10,000ng/mL ==& 3]Asto] ZF wellof] Wil 37°CojlA] 1A]ZF vF-SA]Z].

o "hgo| &dFEWH 3 AA T anti-streptavidin antibody-HRP-E i1 37°Coj|A 1x]|7F
HESAEI

o b A|A 3, TMB substrate @1 208 ¥H2A]71.

o Stop solution Eil 450nmojjA S8 ZASH

o Anti-zearalenone-streptavidin conjugate?]

slo]ar
- - a-

12

7= 100ng/mL7Hx] ALR 71=38h Ziog

35 -
30 A
Anti-zearalenone-STV
25 A
20

15 A

1.0 A

Absorbance at 450mm

05 -

0.0 : : : ; ——
10000 1000 100 10 1 (ng/mL)

7= 59, Titration of anti-zearalenone-streptavidin conjugate

t}. Streptavidin-antibody-biotinylated reporter dsDNA A= 1AsH U AA]

- A 1289 A3 Aatof] & 5}, Streptavidin-antibody 2} biotinylated reporter dsDNA
H]&-& Aflatoxin M;, T-2 mycotoxin®] 4% 1:1, Zearalenone® 73% 1:29] v]&&
3087 ALofA 8F2 A]7]al, Antibody Purification Kit (Protein G. abl28747)&
A-gstel AAIstoIch £ TR £7] AHEL olist AR A A TRk
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L, &x& A|Z9] 7% Detection antibody-biotinylated reporter dsDNA

o
T2 7IES} Zo] Fastod ARRAPE HEsHA AR 4 AES VA oY,

6. 2X} AR|A|E ABAF (Aflatoxin M;, T-2, Zearalenone)
7b ARS8
(1) 8 Al A=
o Antibody-reporter, washing buffer= A4 A|&5t0] Al&stil UOA] HQA|fE &7
W T 2Y F BRSO AFAE 202 S9S.
* Immunoassay plate(12 strips, 8 well per strip)
e Washing buffer, 20X, 50mL
* Mycotoxin standard, lug/mL, 300ulL
e Ab-STV-Biotin-reporter, 1mL
* Restriction Enzyme, 150uL
¢ 10X Restriction Enzyme buffer, 500uL
e RT-PCR PreMixture(96 tubes, 8 X 12 strips)

(2) Kite] A=F4

oA =H| 8 Reagents
’é'_ﬂ] M=

Plate =&t

3 60. Kite] Azxz7
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3) U3/ 84S AT prototype] A R F7t

- Al prototype

@O Mycotoxin (Aflatoxin M;, Zearalenone, T-2 toxin) standard, lpg/mL, 300ul
@ Ab-STV-Biotin-reporter, 1mL

® Washing buffer, 20X, 50mL

@ 10X Restriction enzyme buffer, 500ul

(® Restriction enzyme, 150ul

® RT-PCR Premixture tube(8X12 strips=96 tubes)

@ Immunoassay plate(12 strips, 8 well per strip)

(4) N HA

@O stomakerZE o]&st A= Zu| U FZ= Mycotoxin(Aflatoxin M;, Zearalenone, T-2
]_

L5 - O

@ AIASH &, Ab-STV-Biotin-reporter DNA 3|08 W1 37°C, 202 ¥hS-A]ZIC}H

® Microplate shakerS o] 8235t A|ASH S Restriction enzyme A glsto] 37°C, 15% ¥R
A7},
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2}. Kite] prototype 9]3F protocol?] FH U A|AE A4t

LIST OF COMPONENTS

@O Mycotoxin (Aflatoxin M;, Zearalenone, T-2 toxin) standard, lpg/mL,
300pl
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® Ab-STV-Biotin-reporter, 1mL

® Washing buffer, 20X, 50mL

@ 10X Restriction enzyme buffer, 500ul

® Restriction enzyme, 150ul

® RT-PCR Premixture tube(8X12 strips=96 tubes)
@ Immunoassay plate(12 strips, 8 well per strip)

MATERIALS REQUIRED BUT NOT SUPPLIED

. Stomaker

. Incubator

. Refrigerator

. Centrifuge

. Real-time PCR device and analysis software

. Micropipettor (s) and disposable pipette tips

. Multi-channel pipette capable of dispensing 50-100pl

. Solution reservoir (recommended)

. Microtiter plate washer (recommended)

. Orbital plate shaker capable of 300-500rpm (recommended)

. Well-closed containers (15ml tubes or more in capacity)

B. Performing Immuno-Assay

1. AE &d0 2A Algo] % 5 g, WA Alg9 4% 5 ml& 575t 45

ml°] DW (= 75% Methanol)?t A& S stomaker 55 o|&sto| XIEFSH
S o] ZofA 1 ml& 1200 rpm, 10 ¥7t centrifugesto] AEME 1.5 ml

tubed] §7 &1 4°Col] By,

2. M= well &H] (Preparing the Sample Wells; Reagent @): ZAS T2
T Ze P29 well & dojyt}. o] o ZF AMEZojct 2719] wello] H

N

ES

3] AT control? standard curve AHAdE sk well 672 ¢
ool FAHAlL. =0l well&2 holdero] 7]¢&4Tt.

3. Standard &#8]: A|l&% Mycotoxin standard(Reagent @)S 10 pl 5}
PBS 90 plof] 3]y}, o]AZ 7[ECo= 1084 TAIA o= PBSO]| 5|4
st AZ 471 ¢ gyt

4. B-13} B-30|4 ZH|st M=} standardE ZF wello]] 21 37°C, 208 ©FS
RIS

4. Well.& 3]A3st 1X washing buffer(Reagent @)2 A|AgUct.

5. 1X&2 3]Ast Ab-STV-Biotin-reporter(Reagent @)= 2zt wello]] 100 pl &

LS

Z 5 37°C, 208 WYt
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6. ¥Fgale "Hojyr 1X wash bufferS 300 pl/well EZ3sto] 1871
vigorously shakingsto] A& gy},

7. B-63} 2 WHog 43 AAIYC

8. 7t wellof 10X Restriction enzyme buffer(Reagent @) 2ul, Restriction
enzyme(Reagent ®) 1uL, DW 17uL& 21 37°C, 158 wrSAIzIYc}.

9. 4TS welld 5 pl# TA o3 17d9] template® AREFYCTH

C. real-time PCR

1. B-99|A] &8]¥"l 7F7to] template 5ulS RT-PCR Premixture(Reagent ®)
o] @1 real-time PCR &#H|E ghyr}.

2. TFS =7510] real-timeg AlA|gHYct 95°C, 10min — 40 cycles of
95°C, 15sec and 62°C, 1min

3. ThresholdES 0.52 AAsH7|S HASH} standard Mycotoxin well®] 21}
of M2t AL EQo] H2 HASI:= threshold’} Oh& 4 AS5YTH

4. 5719] Mycotoxin standard wellof|A] ¥dojZl Ct o] 25 o]st7} ofy AUk,
PBSTFS Y2 negative control wello]A dojxl Ctgro] 30 o]Ato] oty
22 AR

5. 57]9] Mycotoxin standard wello|A] €o]xl Ct ZFS o] 85l FAMAS =+
‘dstil §, 2719] sample wellof|A dojzl Hd Ct gh& HYSHA AE0
A9 Mycotoxin s=g AFEZHC. o] F49 Ctgl Aot 1 ol YEh
H AxE AYAYT olnf, X S|A F=Ql 108 Aetsto] xE ALt

Qe

T
o2

|
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e
MEDEXX

. Deoxynivalenol Immuno-PCR Kit (DONIA)

IiwnaqGantiatig s tene PCR kit (96 kit

XYryy
iy Valene, I
e by '*'-v-r.-m.'::“‘"ﬁ- PCR Kig .
2 M o0 vy DONga
)

E

i i)

19 61. S48 AAF
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o, xleke] QbR

(7hH A=+ g

7}, Antibody coated plate stability test

o A&t kitE 4°C, 25°C, 37°C & 371X zojA HHstion, 424, 114, 18Y, 25Y
M 4 Al&g olgsto FAME £3Yste] 7]E A|ATA|(MasterLot) 273 & (activity)E

100% 7]&o2 By wo} A7to] T Zd =g 2lstYg.

(W) A+ Bt

o B 7]EQ] HQ 4°C, 25°C, 37°C5 371A] BHL2EoA 2% 2569 E9t £7] 48 &
Qlstgdct. 37°ColA 6% 7]E BT 80% o]Ate] IAS §X[sto] 4°C J|E B R
ghlE 49 375Y, & 14 Ol*u I EZES A5t Ga7ITe 1doz I
(1 62). 71E B2EQl 4ColM= AAl 71EQ MFAHES A&sA &ld Aol

2 62. Antibody coated plate stability test

Plate stability test(Coated antibody stability)

Aflatoxin B1 Aflatoxin B1 plate stability
Storage Temp Storage period(days) | Equal to days at 4°C  OD at 450 | Activity |
Masterlot acti ZEA
astariot activity( T - - 351 | 100%
4 4 344 98%
11 11 340 97%
e 18 18 344 98%
25 25 347 99%
4 20 337 96%
11 55 340 97%
¢ 18 90 330 94%
25 125 340 7%
4 60 340 97% w4 98% 97% 98% 99%
37°C 11 165 344 98% =357 96% 97% 94% 7%
18 270 323 92% =
: " 37°C 97% 98% 9% 85%
25 375 298 85%
Plate stability test(Coated antibody stability)
Deoxynivalenol
Storage Temp Storage period(days) | Equal to days at 4°C | OD at 450 | Activity | Deoxyniualenol Plate Stability
Masterlot activity(HE Al _ _ oo —
24 i
4 4 3.27 97% 92;‘; A
9
fic 11 11 317 94% ot
18 18 324 96% oz bl
25 25 327 97% 0% |
4 20 110 92% < :x §
11 55 317 94% 5
25°C 84% |
18 90 310 92% ey
25 125 313 93%
4 60 313 23% "4t 7% 94% 96% 97%
p— 11 165 3.00 89% ®25°C 93% 94% 9% 93%
18 270 293 T 37| 9% 8% 87% 88%
25 375 297 88%
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Plate stability test(Coated antibody stability)

Ochratoxin A

81 -

Storage Temp Storage period(days) Equal to days at 4°C | OD at 450 | Activity . .
Masterlot activity(H = Al sz ||| wow Ocharatoxin A plate stability
24 - - ’

5 5 5 o v
e 18 18 317 98% a5% [
25 25 320 | 99% £ oox
4 20 3.10 96% B s
11 55 313 97% s
e 18 o 3.04 94% e
25 125 313 97% 4 11 18 25
4 60 297 92% =4 98% 97% 98% 99%
37 11 165 281 87% 25T 96% 97% 94% a7%
18 270 2.75 85% ma7C| 9% 7% 85% 88%
25 375 284 88%
Plate stability test(Coated antibody stability)
Aflatoxin M1

Storage Temp Storage period(days) | Equal to days at 4°C | OD at 450 | Activity | . e
Masterlot activity I ZA] B B o | 100 Aflatoxin M1 plate stability
L)) -

4 4 3.06 98% 100%
- 11 11 303 97% a5%
18 18 3.06 98% L
£ oo
25 25 3.09 99% E
4 20 3.00 96% £ 8%
11 55 303 97% Bo% |
e 18 Bl 293 94% S5
25 125 303 97% 4 1 18 25
4 60 3.00 96% watC 98% a7% 98% 99%
s 11 165 2.84 91% w25 96% 97% 94% a7
18 270 271 87% =37°C 96% 91% 87% 83%
25 375 259 83%
Plate stability test(Coated antibody stability)
T-2 toxin

Storage Tem, Storage period(days) Equal to days at 4°C | OD at 450 | Activity - —
amslotscibhyE=a B B e | 100 T-2 toxin plate stability
29 i

4 4 340 99% 120%
e 1 1 3.46 101% 100% v
18 18 3.36 98% 80%
25 25 3.29 96% %- 50%
4 20 333 97% < o i
11 55 322 94%
25°C 20%
18 20 312 91% s
25 125 319 93% 4 11 18 25
a 50 322 94% wa'C 99% 101% 98% a6%
s 11 165 302 88% m25C| o7 94% 91% 93%
18 270 288 84% a7c|  oa% 28% 4% 82%
25 375 281 82%
Plate stability test(Coated antibody stability)
Zearalenone
Storage Temp Storage period(days) Equal to days at 4°C | OD at 450 | Activity -
Masterlot activity(d|Z=A| Zearalenone plate stability
_ — 355 100%
E))]
4 4 362 102% {3t
- 1 11 3.48 98% 200%
18 18 348 98% s 1]
25 25 351 99% g son |11
4 20 344 | o7% 3 oM m m mm
11 55 334 94% L~
25°C 20%
18 90 323 91% 5 .
25 125 3.16 89% 4 1 18 25
4 60 3.09 87% at 102% a8% 98% 99%
e 11 165 3.02 85% m2sC|  o9t% 9% 91% 89%
18 270 291 82% 377C 87% 85% 82% 81%
25 375 238 81%




(Hh AlAIE 71E 87 37t
(1) A=+ g
o WAl AL AMAE kitS 4°C, 25°C, 37°C & 37HA] 2EoA HustRon, 44,

A R /9 Al=oll ZF Opo]ZEAl 10ng/mls spikingsho] 7| E ARS-H 0]
X85kl 71E AJAFA](MasterLot) Ct values 7]1502 B2 =0t A7

1
uge
e BHEE UGG S
(2) A7 A
o ® 7|E9 A9 4C, 25C, 37CE PA| BULEo|A BE 259 Sot 7| 2
2

th. 37°ColA 6% 7IE BF 80% ol &S fXIste] 4C 7|E HER
2 3% 3154, & 14 o] JIERYS fAIst farIiiol 1d ode
t}

2 =
YeAlekt 71E BHREQl 4CoM= AAl 7IES] e ALSiA &

l-l‘l o
FE Jo Ut

a3 63. AAIF 71E P oL

Aflatoxin B1 kit stability test

Storage Temp Storage period(days) | Equal to days at 4°C Re;l;‘l;i;:e:CR Activity
Masterlot activity(5]| ZA| S % i
24) = = 2347 100% Aflatoxin B1 kit stability
4 4 25.34 100.4%
e 11 11 2645 97.3% 120%
18 18 26558 97.0% - 100% |- - :
25 25 27.14 95.5% £ ol ] = m N
4 20 2812 93.0% 2 w7
20% [ L :
- 11 55 2845 92.2% sl .
18 90 2912 90.7% 5 5
25 125 2947 89.9% HaC | 1004% | 97.3% 57.0% 95.5%
4 60 3012 88.4% = :
e ) 165 3035 87.9% 25| 93.0% 92.2% 90.7% 89.9%
18 270 3213 84.2% H37°C|  8BA% 87.9% 84.2% 80.7%
25 375 33.98 80.7%
Deoxynivalenol kit stability test
. Real-Time PCR s
Storage Temp Storage period(days) Equal to days at 4°C Ct values Activity
gaﬂs;erlot activity(H| T A| _ _ 2547 —
7 3 TR T Deoxynivalenol kit stability
e 11 11 2645 102.7% )
18 18 26.58 98.3% 105% [ —=
100% [ =
25 25 27.14 97 6% 2 % ash g
4 20 28.12 95.2% g X% [ = —
— 11 55 2845 91.6% < w7 »
18 £ 29.12 91.8% 5% " i %
L 125 e EI:5% W4T | 1007% | 1027% 98.3% 97.6%
4 60 30.12 88.4% -
- 1 J68 T e 25°C|  95.2% 91.6% 91.8% 89.5%
18 270 3213 88.4% M37C|  83.4% 26.8% 88.4% 86.1%
25 375 33.98 86.1%
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Ochratoxin A kit stability test

Storage Temp Storage period(days) | Equal to days at 4°C RE"c';.I::;:eZCR Activity
glgem activity (5| ZA| _ _ 269 100% Ocharatoxin A kit stability
4 4 271 99.5% i
- 1 11 267 100.5% ;;“m
18 18 278 97.6% S
25 25 281 96.9% £ i
4 20 299 92.5% Z s
i 1l 55 29.74 92.9% 20
18 90 28.95 94.7% i
25 125 30.12 92.0%
4 60 3312 85:6% 4’
37°C 11 165 34.15 83.6% w325C 92.5% 92.9% 94.7% 92.0%
18 270 3425 834% W37C|  856% 83.6% 83.4% B18%
25 375 3512 81.8%
Aflatoxin M1kit stability test
Storage Temp Storage period(days) | Equal to days at 4°C Rez::i:l:::;:ei:CR Activity
gy e - - 250 100% Aflatoxin M1 kit stability
4 4 2540 101.4%
- 11 11 25.87 100.1% 220%
18 18 2680 97.6% Jo0%
25 S 27.70 95.2% g o
4 20 2850 93.0% g i‘”"
. 1 55 2860 93.0% o
18 90 2881 92.5%| Pl
25 125 2957 90.7%|
4 60 30.58 £8.5% waC 101.4% 100.1% 97.6% 95.2%
37c 11 165 30.59 88.4%)| @25C 93.2% 93.0% 92.5% 90.7%
18 270 3165 86.2%| w3azr'’c B88.5% 88.4% B6.2% 83.0%
25 375 33.25 83.0%|
T-2 toxin kit stability test
Storage Temp Storage period(days) | Equal to days at 4°C Re:%;‘l"i:'ll:;ck Activity
Masterlot activity(%| X A|
_ — 276 100% . . e
)] T-2 toxin kit stability
4 4 279 99.2%
11 11 282 98.4%
&c 18 18 286 97.4%
25 25 274 100.5%
4 20 29.1 96.2%
11 55 298 94.5%
¢ 18 20 301 93.8%
25 125 309 91.9%
4 60 319 89.7% u4'c 99.2% 98.4% 97.4% 100.5%
a7 11 165 325 88.5% 25°C|  96.2% 94.5% 93.8% 91.9%
18 270 318 90.0% M37°C|  897% 885% A0.0% 856%
25 375 339 85.6%
Zearalenone kit stability test
Storage Temp Storage period(days) | Equal to days at 4°C Re;l:ri;:ez(n Activity
Masterlot activi A * s
si4) e = = 2 100% Zearalenone kit stability
4 4 276 101.1%
4 11 i1 282 99.5%
18 18 2814 99.6%
25 25 28.19 99.5%
4 20 291 97.2%
11 55 294 96.4%
= 18 90 297 95.7%
25 125 301 94.8%
4 60 30.6 93.6% Wa'c 101.1% 99.5% 99.6% 99.5%
e 11 165 319 90.7% 25| 97.2% 96.4% 957% 94.8%
18 270 3328 87.8% W37°C 93.6% 90.7% 87.8% 85.6%
25 375 3441 85.6%
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2L Felstth. <Alopg uA] A2007-18%, 2007.3.28.>
13) AAES oY 9EA ALl BT 1 ABEAIARE) OF : ol el 43t o)
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25)e o2 AYRTolorET] ATHdo] Bat AbR. <Al 14| A|2007-303., 2007.5.25>

(3) Mycotoxin Z4%& 7]|E safety data sheet £9QF X4

O PRODUCT NAME: Medexx Aflatoxin M; T-2 toxin, Zearalenone Immuno-PCR kit

O MANUFACTURER: Medexx co. Ltd.
O DIVISION:  Research and Development Center
O Issue Date: 07/28/17

O This product is a kit or a multipart product which consists of multiple, independently

packaged components. An MSDS for each of these components is included.

Please do

not separate the component MSDSs from this cover page. The document numbers of the

MSDSs for components of this product are: 22-8703-5, 22-9033-6, 22-8715-9,

22-9172-2, 22-8711-8, 22-8705-0, 22-8712-6, 22-8720-9

22-9038-5,

O Use or application. Given the variety of factors that can affect the use and application of

a Medexx product, some of which are uniquely within the user's knowledge and control, it

is essential that the user evaluate the Medexx product to determine whether it is fit for a

particular purpose and suitable for user's method of use or application. Medexx provides

information in electronic form as a service to its customers. Due to

the remote

possibility that electronic transfer may have resulted in errors, omissions or alterations in

this information, Medexx makes no representations as to its completeness or accuracy. In

addition, information obtained from a database may not be as current as the
in the MSDS available O directly from Medexx.

O EMERGENCY OVERVIEW
- Odor, Color, Grade: Colorless liquid

- General Physical Form: Liquid

- Immediate health, physical, and environmental hazards:
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O POTENTIAL HEALTH EFFECTS MATERIAL SAFETY DATA SHEET

- Eye Contact: Mild Eye Irritation: Signs/symptoms may include redness, pain, and tearing.

- Skin Contact: Mild Skin Irritation: Signs/symptoms may include localized redness,
swelling, and itching.

- Inhalation: Respiratory Tract Irritation: Signs/symptoms may include cough, sneezing,
nasal discharge, headache, hoarseness, and nose and throat pain. May be absorbed
following inhalation and cause target organ effects.

- Ingestion: Gastrointestinal Irritation: Signs/symptoms may include abdominal pain,
stomach upset, nausea, vomiting and diarrhea. May be absorbed following ingestion and
cause target organ effects.

- Target Organ Effects: Prolonged or repeated exposure may cause:

- Liver Effects: Signs/symptoms may include loss of appetite, weight loss, fatigue,
weakness, abdominal tenderness and jaundice.

- Kidney/Bladder Effects: Signs/symptoms may include changes in urine production,
abdominal or lower back pain, increased protein in urine, increased blood urea nitrogen
(BUN), blood in urine, and painful urination.

O FIRST AID PROCEDURES

- The following first aid recommendations are based on an assumption that appropriate
personal and industrial hygiene practices are followed.

Eye Contact: Flush eyes with large amounts of water. If signs/symptoms persist, get
medical attention.

Skin Contact:  Wash affected area with soap and water. If signs/symptoms develop, get
medical attention.

- Inhalation: Remove person to fresh air. If signs/symptoms develop, get medical
attention. If Swallowed: Do not induce vomiting unless instructed to do so by medical
personnel. Give victim two glasses of water. Never give anything by mouth to an
unconscious person. Get medical attention.

O FLAMMABLE PROPERTIES

- Autoignition temperature Not Applicable
- Flash Point Not Applicable

Flammable Limits - LEL Not Applicable
Flammable Limits - UEL Not Applicable
O EXTINGUISHING MEDIA

- Material will not burn. Use fire extinguishers with class B extinguishing agents (e.g., dry
chemical, carbon dioxide).
O PROTECTION OF FIRE FIGHTERS
- Special Fire Fighting Procedures: Wear full protective equipment (Bunker Gear) and a
self-contained breathing apparatus
- Unusual Fire and Explosion Hazards: Not applicable.
- Note: See STABILITY AND REACTIVITY (SECTION 10) for hazardous combustion and
thermal decomposition information.

O Personal precautions
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- Evacuate unprotected and untrained personnel from hazard area. The spill should be
cleaned up by qualified personnel. Ventilate the area with fresh air. For large spill, or
spills in confined spaces, provide mechanical ventilation to disperse or exhaust vapors,
in accordance with good industrial hygiene practice. Warning! A motor could be an
ignition source and could cause flammable gases or vapors in the spill area to burn or
explode. Remember, adding an absorbent material does not remove a toxic, corrosivity
or flammability hazard.

O Environmental procedures

- For larger spills, cover drains and build dikes to prevent entry into sewer systems or
bodies of water. Collect the resulting residue containing solution. Place in a metal
container approved for transportation by appropriate authorities. Dispose of collected
material as soon as possible.

O Clean-up methods

- Refer to other sections of this MSDS for information regarding physical and health
hazards, respiratory protection, ventilation, and personal protective equipment. Call
Medexx-HELPS line (1-800-364-3577) for more information on handling and managing the
spill. Contain spill. Working from around the edges of the spill inward, cover with
bentonite, vermiculite, or commercially available inorganic absorbent material. Mix in
sufficient absorbent until it appears dry. Collect as much of the spilled material as
possible. Clean up residue with an appropriate solvent selected by a qualified and
authorized person. Ventilate the area with fresh air. Read and follow safety precautions
on the solvent label and MSDS. In the event of a release of this material, the user
should determine if the release qualifies as reportable according to local, state, and
federal regulations.

O HANDLING

- Avoid eye contact. Do not eat, drink or smoke when using this product. Wash exposed
areas thoroughly with soap and water. Avoid breathing of vapors, mists or spray.
Avoid skin contact. Use general dilution ventilation and/or local exhaust ventilation to
control airborne exposures to below Occupational Exposure Limits. If ventilation is not
adequate, use respiratory protection equipment.

O STORAGE
- Store in a cool place.
O ENGINEERING CONTROLS

- Use with appropriate local exhaust ventilation. Use general dilution ventilation and/or
local exhaust ventilation to control airborne exposures to below Occupational Exposure
Limits and/or control mist, vapor, or spray. If ventilation is not adequate, use
respiratory protection equipment.

O Eye/Face Protection

- Avoid eye contact. The following eye protection(s) are recommended: Safety Glasses

with side shields
O Skin Protection

- Avoid skin contact. Select and use gloves and/or protective clothing to prevent skin
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contact based on the results of an exposure assessment. Consult with your glove
and/or protective clothing manufacturer for selection of appropriate compatible
materials. Gloves made from the following material(s) are recommended: Nitrile Rubber
Selection and use of gloves is recommended to prevent skin contact.

O Respiratory Protection

- Under normal use conditions, airborne exposures are not expected to be significant
enough to require respiratory protection. Avoid breathing of vapors, mists or spray.

O Prevention of Swallowing

- Do not eat, drink or smoke when using this product. Wash exposed areas thoroughly
with soap and water. Not applicable.
O PHYSICAL AND CHEMICAL PROPERTIES

- General Physical Form: Liquid
- Autoignition temperature Not Applicable
- Flash Point Not Applicable
- Flammable Limits - LEL Not Applicable
- Flammable Limits - UEL Not Applicable
- Boiling point No Data Available
- Density No Data Available
- Vapor Density No Data Available
- Vapor Pressure No Data Available
- Specific Gravity >= 1
- pH No Data Available
- Melting point No Data Available
- Solubility In Water Not Applicable
- Evaporation rate No Data Available
- Hazardous Air Pollutants 0.005 - 0.01 % weight
- Volatile Organic Compounds 0
- Kow - Oct/Water partition coef No Data Available
- Percent volatile 0
- VOC Less H20 & Exempt Solvents 0
- Viscosity No Data Available
O TOXICOLOGICAL INFORMATION

- Please contact the address listed on the first page of the MSDS for Toxicological
Information on this material and/or its components.
O ECOLOGICAL INFORMATION

O CHEMICAL FATE INFORMATION
O DISPOSAL CONSIDERATIONS

- Waste Disposal Method: Dispose of waste product in a permitted hazardous waste
facility.

- EPA Hazardous Waste Number (RCRA): D009 (Mercury)

- Since regulations vary, consult applicable regulations or authorities before disposal.

O Fire Hazard - No Pressure Hazard - No Reactivity Hazard - No Immediate
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Hazard - Yes Delayed Hazard - Yes
O SECTION 16: OTHER INFORMATION

- NFPA Hazard Classification

- Health: 2 Flammability: 0 Reactivity: 0 Special Hazards: None

- National Fire Protection Association (NFPA) hazard ratings are designed for use by
emergency response personnel to address the hazards that are presented by short-term,
acute exposure to a material under conditions of fire, spill, or similar emergencies.
Hazard ratings are primarily based on the inherent physical and toxic properties of the
material but also include the toxic properties of combustion or decomposition products
that are known to be generated in significant quantities.

- Reason for Reissue: Updated waste disposal section.
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Al 3 A Mycotoxin ITIES F+8A4 H7}

1. AFINESY F84 H7}

7h 4= B 4 HETHA

1 A3 8
o Aflatoxin B;, Deoxynivalenol, Ochratoxin A, Aflatoxin M;, Zearalenone, T-2
toxin 27te] Bol5A UZES offet 2ol AUyt 7 540 HEZAS 100
A 247k 100749] A1 kito]l A& $ ofeet 2o Al AEstel Aug AEsHC
o /F&eteElo] HuiE]1 Qe BEUNZS ARESIH Z4ZF PBSO| 2ol 100ug/mLE ZA|s}
Fc}. o]ZE Yoz 3S|Mste ZFo]l=4 (Aflatoxin B;, Deoxynivalenol, Ochratoxin
A, Aflatoxin M;, Zearalenone, T-2 toxin) ZtZ} lug, 100ng, 10ng, lng 100pg, 10pg,
lpge 2 s]Asto] o853t

- g BESAS 10004 217] 30709} A kito] A8 F ofelel 22 FAS Ags

of 2atg AEskAH

©

AT = (kS kit & / S kit & + S kit ) x 100 (%)

o Z¥7ZFo]  Aflatoxin B; immuno-PCR Kkit, Deoxynivalenol immuno-PCR Kit,
Ochratoxin A immuno-PCR kit, Aflatoxin M; immuno-PCR kit, Zearalenone
immuno-PCR kit72]1 T-2 toxin immuno-PCR kit9] 9IZte A& 488 51T}

- Aflatoxin B; immuno-PCR kit, Deoxynivalenol immuno-PCR kite] 3%. 1 pg/mL
ol 90% ol el Mg=E YEtHo]l 1 pg 7HR| = =RIE o]l pg/mLe] HEeH(The
limits of Detection, LOD)S WEN}|9 01, Deoxynivalenol immuno-PCR kite] 73-%

of= 1 pg/mLe LODE XYYt} FESt Ochratoxin A immuno-PCR kite] F29x= 1
pg/mLof|A] 89%2] RIZT=7t LUERLTE.

o Zearalenone kit, T-2 toxin kit 9] Zo]= 1 pg/mlofJA] 88.9%, 82.1%2°] wlZtz==
BAG. 53] &7, A= 39 FAEoA AEE = Aflatoxin My kite 1 pg/ml(g)of A
83.2% 5 LtERICE

o ZA&3HA|(The limits of Detection (LOD))

- Aflatoxin B; immuno-PCR Kkit, Deoxynivalenol immuno-PCR kit, Ochratoxin
immuno-PCR Kkit, Aflatoxin M; immuno-PCR kit, Zearalenone immuno-PCR kit
J2]3 T-2 toxin immuno-PCR kit &34 Tableo|A] UEHBIe} ZFo] 1pg/mL
77}x] 74 %H _/'\_ O]h 7—] o=z UFE‘}L}UF

- 2& 579 mycotoxino] diet FE VA= 1 pg 504 80% oS UEECS
22X 1 pg s=oAE HgAer HEH 2 QS & 4 AH. 2™ e UgEst
100%9]] O]X|A] Zol= 71L& AzF9] DNA template®] recovery rateo] 100%o°f O]%]

A 25p7] mJ2Ql 7oz o=l 723t 0] 8 2L restriction enzyme?] Ar8o0] @

ol
-~



DNA At&E A=tWA] Z38AY, A% DNAQ} coating X real-time PCR tube
Hito] £44 WSS Fotol tube ERo] SAE DNAZH MHs| 22w g
5 vy o

US04l templatez A-gsHA] 2ot oz o gdn. et ol2igh RS
5to] BF3 tube 52 AAITHH 1 pgollM e Aoz HEo] 7ted Zloz J

=2

ox [ LR
o
@)
=S

¥ 9. Immuno-PCR kite] 97 % 9 AHE3A

Aflatoxin B; kit Deoxynivalenol kit Ochratoxin kit
F Deoxynivalenol Ochratoxin b
Mlatoxin 5= Y &F ~ A7 (%) e
6 o o %)
1 ug/ml 100.0 1 ug/ml 100.0 1 ug/ml 100.0
10 ng/ml 100.0 10 ng/ml 100.0 10 ng/ml 100.0
100 pg/ml 96.8 100 pg/ml 92.3 100 pg/ml 93.1
1 pg/ml 95.7 1 pg/ml 92.7 1 pg/ml 89.0
# 10. Immuno-PCR kit?] 97 E % HZE3IHA
Aflatoxin M; kit Zearalenone kit T-2 toxin kit
b T-2 toxin b
Aflatoxin M; 5% 1?_1(%))5 Zearalenone =% 97T (%) wr E‘]—](Z%)E
1 ug/ml 100.0 1 ug/ml 100.0 1 ug/ml 100.0
10 ng/ml 100.0 10 ng/ml 100.0 10 ng/ml 100.0
100 pg/ml 95.6 100 pg/ml 92.2 100 pg/ml 88.6
1 pg/ml 83.2 1 pg/ml 88.9 1 pg/ml 82.1

Aflatoxin B; Immuno-PCR kit
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Ochratoxin A Immuno-PCR kit

Amplication Plot Standard Curve
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Deoxynivalenol Immuno-PCR kit

Amplication Plot

Standard Curve

Amplification Plat
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T-2 Toxin Immuno-PCR kit

Amplication Plot
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Aflatoxin M; Immuno-PCR kit

Amplication Plot Standard Curve

Amplification Plot Standard Curve
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138 64. Immuno-PCR kite] ¥17F%= Realtime PCR ZA ¥}

. Solx %7}

o 77te| FT|Es} 2pge] BERSA0 Solyo] AlE metsty] 9lstel  Aflatoxin

Bi, Deoxynivalenol, Ochratoxin A, T-2 toxin, Aflatoxin M;, Zearalenone, &.

aureus enterotoxin A, S. aureus enterotoxin B, S. aureus enterotoxin H, C.

perfringens CPA toxins, £ coli shigatoxin® 10 ng/mle} =4Q}9] WXHFSS XAF

sttt 53] 5380 =4 Yol AFHUY As=S €7l tdrAQl S aureus, C
perfringens, E. coli®] &F=AS m3tsto] 2H0lsHYict.

- 24 BEEAS 100004 Z17] 100779] Ak kitof] A& 5 offiet 7

ol AE ArEskltt

3AE A8}

Flo

BolE = (SANRS kit 5 / NS kit 5+ AL kit 5 x 100(%)

o So|x Az}

- Aflatoxin B; kit9] Ao|= Aflatoxin B;of|gt 8F2-S UEN] S 91, Deoxynivalenol
kito] = Deoxynivalenol §F ¥F2-0] Ochratoxin kito]]= Ochratoxin%t g¥r24o] U}
EPdch of2 Zo] =491 T-2 toxin, Aflatoxin M;, Zearalenoneo| A& AAE¥H3-0]
QX ooror, M =49 S aureus enterotoxin A, S. aureus enterotoxin
B, S aureus enterotoxin H, C perfringens CPA toxins, £ coli shigatoxino]|A
= QPgurgol glof Solio] Ul ke oz et
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- FE3SF Aflatoxin M; immuno-PCR kit, Zearalenone immuno-PCR kit 2] T-2

toxin immuno-PCR kit9]

2 Sol’3g Bgirk(Table X 13 AX).

3 11. Immuno-PCR kite] Eo|= A}

Aole 2t7te] Saolg 100% WHSshe o2 UE} &

Aflatoxin B; Deoxynivalenol Ochratoxin
Immuno-PCR kit Immuno-PCR kit Immuno-PCR kit
B Eo|¢ - Eol - So|=
O g ARDXI = oM ARTA] = O FRDXA =
GRS (%) SEHTES () SeEEE (g
Aflatoxin B; Deoxynivalenol Ochratoxin
10 ng/ml 100.0 10 ng/ml 100.0 10 ng/ml 100.0
Deoxynivalenol Aflatoxin B; Aflatoxin B;
10 ng/ml <01 10 ng/ml <01 10 ng/ml <01
Ochratoxin A Ochratoxin A Deoxynivalenol
10 ng/ml <01 10 ng/ml <01 10 ng/ml <01
T-2 toxin T-2 toxin T-2 toxin
10 ng/ml <01 10 ng/ml <01 10 ng/ml <01
Aflatoxin M; Aflatoxin M; Aflatoxin M;
10 ng/ml <01 10 ng/ml <01 10 ng/ml <01
Zearalenone <0.1 Zearalenone <01 Zearalenone <01
10 ug/ml ’ 10 ug/ml ’ 10 ug/ml ’
S. aureus S. aureus S. aureus
enterotoxin A <0.1 enterotoxin A <0.1 enterotoxin A <0.1
10 ug/ml 10 ug/ml 10 ug/ml
S. aureus S. aureus S. aureus
enterotoxin B <0.1 enterotoxin B <0.1 enterotoxin B <0.1
10 ug/ml 10 ug/ml 10 ug/ml
S. aureus S. aureus S. aureus
enterotoxin H <0.1 enterotoxin H <0.1 enterotoxin H <0.1
10 ug/ml 10 ug/ml 10 ug/ml
C. perfringens C. perfringens C. perfringens
CPA toxins <0.1 CPA toxins <0.1 CPA toxins <0.1
10 ug/ml 10 ug/ml 10 ug/ml
E. coli 0157 E. coli 0157 E. coli 0157
shigatoxin <0.1 shigatoxin <0.1 shigatoxin <0.1
10 ug/ml 10 ug/ml 10 ug/ml
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¥ 12. Immuno-PCR kite] ol A3}

Aflatoxin M; Zearalenone T-2 toxin
Immuno-PCR kit Immuno-PCR kit Immuno-PCR kit
_ Eo| _ Eo| _ Eo|l
SN EREDA] = SN REZEDA] = SN ERDA] =
Aflatoxin M; Zearalenone 10 T-2 toxin
10 ng/ml 100.0 ng/ml 100.0 10 ng/ml 100.0
Deoxynivalenol Aflatoxin B; Aflatoxin B;
10 ng/ml <01 10 ng/ml <01 10 ng/ml <01
Ochratoxin A Ochratoxin A Deoxynivalenol
10 ng/ml <01 10 ng/ml <01 10 ng/ml <01
T-2 toxin <0.1 T-2 toxin <0.1 Ochratoxin A <0.1
10 ng/ml ' 10 ng/ml ' 10 ng/ml '
Aflatoxin B; Aflatoxin M; Aflatoxin M;
10 ng/ml <01 10 ng/ml <01 10 ng/ml <01
Zearalenone Deoxynivalenol Zearalenone
10 ng/ml <01 10 ng/ml <01 10 ng/ml <01
S. aureus S. aureus S. aureus
enterotoxin A <0.1 enterotoxin A <0.1 enterotoxin A <0.1
10 ng/ml 10 ng/ml 10 ng/ml
S. aureus S. aureus S. aureus
enterotoxin B <0.1 enterotoxin B <0.1 enterotoxin B <0.1
10 ng/ml 10 ng/ml 10 ng/ml
S. aureus S. aureus S. aureus
enterotoxin H <0.1 enterotoxin H <0.1 enterotoxin H <01
10 ng/ml 10 ng/ml 10 ng/ml
C. perfringens C. perfringens C. perfringens
CPA toxins <0.1 CPA toxins <0.1 CPA toxins <0.1
10 ng/ml 10 ng/ml 10 ng/ml
E. coli 0157 E. coli 0157 E. coli 0157
shigatoxin <0.1 shigatoxin <0.1 shigatoxin <01
10 ng/ml 10 ng/ml 10 ng/ml
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Amplification Plot
Amplification Plot

o oLl
I / ¢ o4f
<

00t / /

0001 / / /

2 4 ) 8 10 2 1% 1] % 2 2 u % % £ 2 £ % £ L “\
Cycle

2 4 6 8 0 1 W B 8 N 2 ¥ ¥ B N B U B B M

Cycle

L
A s Mc Mp e Hf Mo Wy

WA g Mc Mo e M Hc WA

Zearalenone Immuno-PCR kit T-2 toxin Immuno-PCR kit

a9 65. Immuno-PCR kite] £9]% Realtime PCR A}

t}. Mycotoxigenic fungi & X3E mycotoxin® WAHEZ XA}

o B JAofA ZHESt WP A  Aflatoxin Bj, Deoxynivalenol, Ochratoxin A, Aflatoxin M,
Zearalenone, T-2 Toxin Immuno-PCR kit @ tjaAQl FFolE4 AIFI|EZ L%l
Romer A|Z % perkin-elmer A}3JAIQl BIOO 3JJAt AZS UARFC=Z mycotoxin

producing B&d3(Aspergillus flavus, A. niger, A. ochraceus <), mycotoxin non
producing B&w5(Fusarium moniliforme KACC 40386 S 3 #4%) X =4 ¥hAH AfoH(11
F5) L 7IE 29 S0t BYE 258 OFOR @A WS tfetel erelstoict.

ofd

o] #%2 Petridisho]] Potato dextrose agar 25°C, 100,:_‘. =9 vigst oh5 0.85%
Ha AgAdS ImLE 9o 08 WaE AnYHE ¢ c Z
=47 U2 4 =2 1087 EXE2 e 522 ImlL o]zl ®log gof 1.5mL
eppendorf tubeo] 2=r}. 0]71g 5,000rpmojA 387 LA Ba|st thS AFS S A
1.5mL eppendorf tubeo] 2o} 4°C YAr1o do] Yt}

>

- /\1]—,_3"94 ﬂ_d‘zf—(Sa]mone]]a enteritidis ATCC 13076, Listeria monocytogenes ATCC 153183, Esherichia

coli O157:H7 ATCC 43888, Esherichia coli 0O157:H7 ATCC 43890, Esherichia coli ATCC 25922,

Shigella dysenteriae ATCC 13313, Citrobacter freundii ATCC 6750, Staphylococcus aureus ATCC
25923)+= buffered pepton water, tryptic soy brotho] &A&st oh2 37°C, 3Y7tF vjoFst
o 13,000rpmoflA] 33 HAEe2lst O Mo 2 AT g 452 4] 1.5mL

eppendorf tubeo] 2o] 4°C YAtyof do] ¥iust o2 9]9] AF=ol [00ulS tjAto =2
1St mycotoxin immuno assay kito]] 8350 nXWFS-S RTASIGCHE A XR).

o ESh o] =40 tiaARl ITI|ER! 9=4F Romer AlFat vl F435t & A9
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A7) EQLO] v|wE &Qlste Bttt 2o]=AF Romer A|Z2 AOAC international of &
A= A Zo]r, BIOO scientific 3JAFS] A|EZL Perkinelmer A}FgAt=Z  ISO 9001:2008 2]
A FAYMoR wrEolll AEOR 1 Aumel o3t Alde wRstn ok AlEelt

Aflatoxin B; Immuno-PCR kite] 742-o|= Aflatoxin #5091 Aspergillus flavus
KACC 46449, Aspergillus  flavus KACC 44986, Aspergillus  parasiticus KACC
46037, Aspergillus parasiticus KACC 46901 59 Z£&&0o|ATt &Qlo] E|9iT}.

Deoxynivalenol Immuno-PCR kite] 742, Deoxynivalenol % Zearalenon® =A] AHA
w39l Fusarium graminearum Schwabe KACC 41042, Fusarium graminearum
Schwabe KACC 41044 £9] &304 9 A&E 911, Ochratoxin Immuno-PCR Kit9]
HALo\|= Aspergillus ochraceus Wilhelm KACC 45186, Aspergillus carbonarius
Thom KACC 45070 w39 FEZOA &Qlo] HATh UYMHA] mycotoxin non
producing & ¥ FE4 APl vH3S HOlR] AT

Aflatoxin M; Immuno-PCR kit= 3 FE5E2 ofX] Y1 EFE0 7 WAWES S &Ho]
stlod, HiEA 5 RE J|EOAN  dutgZ &g £ Ut Zearalenon

Immuno-PCR Kkite] 749, Zearalenon % Deoxynivalenol® M&dd591 Fusarium
graminearum Schwabe KACC 41042, Fusarium  graminearum Schwabe KACC
410449] F&Z3Fo|A =9lo] E9or, T-2 Toxin Immuno-PCR Kito|M+= Fusarium
sporotrichioides £&20|A ¥t30] H1 UYHA] &5 SolMe dEHA 2UT
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B 13. wARES R 94t J[EQ Hlw

A4t 71E0] wre 2w

Aflatoxin B,

Deoxynivalenol

Ochratoxin

"9 2 [Romer| BIOO | W92 |Romer| BIOO | ¥4 2 |Romer| BIOO
Aspergillus  flavus KACC
46449 + + + - - - - - -
Aspergillus flavus KACC
44986 * * - - - - - - -
Aspergillus ochraceus Wilhelm + + +
KACC 45186 B B 3 3 3 3
Aspergillus  carbonarius Thom + + +
KACC 45070 3 3 3 3 3 -
Aspergillus _ parasiticus Speare| + +
KACC 46037 3 3 - - B B
Aspergillus  parasiticus Speare + + + _ _ _ _ _ _

KACC 46901

Penicillium expansum Link
KACC 40816

Fusarium  verticillioides (Sacc.)
Nirenberg KACC 45825

Fusarium ~ graminearum

Schwabe KACC 41042 - - - + + + _ _ ]
Fusarium graminearum

Schwabe KACC 41044 - - - + + + _ _ _
Fusarium  culmorum  KACC _ ~ j N . N - - -

43800

Fusarium — moniliforme KACC
40386

Fusarium tricinctum
(Corda) Saccardo KACC 42097

Fusarium  proliferatum KACC
40387

Fusarium sporotrichioides
Sherb. KACC 43804

Fusarium  proliferatum KACC
40387

Penicillium  roqueforti KACC
45925

Salmonella enteritidis ATCC|
13076

Listeria monocytogenes ATCC
15313

Esherichia coli O157:H7 ATCC
43888

Esherichia coli O157:H7 ATCC
43890

Esherichia coli ATCC 25922

Shigella  dysenteriae ~ ATCC
13313

Citrobacter  freundii  ATCC
6750

Staphylococcus  aureus ATCC
25923
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B 14, 2RSS U 924 7]E0} H]@

A4 71Ed e Aw

Axo] 258 Aflatoxin M; Zearalenon T-2 Toxin
W g2 [Romer| BIOO | ¥ 92 |Romer| BIOO | # €2 |Romer| BIOO

Aflatoxin My BEE& + + + - - - - -
Aspergillus flavus KACC

44986 - - - - - - - -
Aspergillus ochraceus Wilhelm

KACC 45186 - - - - - - - -
Aspergillus  carbonarius Thom

KACC 45070 - - - - - - - -
Aspergillus _ parasiticus Speare| + +

KACC 46037 - - - - -
Aspergillus  parasiticus Speare + + + _ _ _ _ _

KACC 46901

Penicillium expansum Link
KACC 40816

Fusarium  verticillioides (Sacc.)
Nirenberg KACC 45825

Fusarium ~graminearum
Schwabe KACC 41042

Fusarium graminearum
Schwabe KACC 41044

Fusarium  culmorum  KACC
43800

Fusarium — moniliforme KACC
40386

Fusarium tricinctum
(Corda) Saccardo KACC 42097

Fusarium  proliferatum KACC
40387

Fusarium sporotrichioides

Fusarium  proliferatum KACC
40387

Penicillium — roqueforti KACC
45925

Salmonella enteritidis ATCC|
13076

Listeria monocytogenes ATCC
15313

Esherichia coli O157:H7 ATCC
43888

Esherichia coli O157:H7 ATCC
43890

Esherichia coli ATCC 25922

Shigella  dysenteriae  ATCC
13313

Citrobacter  freundii  ATCC
6750

Staphylococcus  aureus ATCC
25923
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ol

2}. Mycotoxing QY H o2 HEI 24
(1) 38ol=4 &89 d8e=z HE
o g&stEo] HujE 1 = BELHS ARESto] 22 S]MA]7 100ug/mLE Z=A|SHAH
o|71& Yoo g 3s|Mste FEo] =4 (Aflatoxin Bi, Deoxynivalenol, Ochratoxin A,

Aflatoxin M; , Zearalenone, T-2 toxin) ZFZ} 100ng2 Al=0o] A&5H T}

- AEE 3 2%, dig S2AR lgEoR ANHE 44, 8, 55, @F, O
oAb, WEARR, ANAT, Wik, G902 BRstel Wk &8st

o Aflatoxin B;, Deoxynivalenol, Ochratoxin, Aflatoxin M,;, Zearalenone, T-2 toxin
Immuno-PCR kitg ©o]&stq FEst 5F0] 545 247 &elsti.

- Aflatoxin B; Immuno-PCR Kit2 H#3t 93.33ngo 2 UERGCH 2 Al=o] TishA &
27378717t =AIQL] Aflatoxin Big &9l 4 Qllth. 7hEQl »UI7Ro] FLofl= A
= AFESIRE 4% 1A Aol 53ng Az R Ut ol 719 matrixZt &

AREZol Aozt 48 JASs BARFUY. SHAITE o]Rls 1/1002 s|AsHRE 3R
=

g FrYBL

4
fijo

o T

§hgo] Aal WA| 9L u|2st oo AETL el

- Deoxynivalenol Immuno-PCR Kit2 H7yo] 92.56ngC 2 UEFFOT, Ochratoxin
A Immuno-PCR kit= 84.89ng © 2 UEF1, Aflatoxin M; Immuno-PCR kit:= 90.2 ng,
Zearalenone Immuno-PCR kit & H+ 92.89 ng, T-2 toxin Immuno-PCR kit= 91.0 ng
o] AzEAt

- Ochratoxin A Immuno-PCR kite] 20|= 84.89ngC 2 U= ASJ|EHTT A
Ua2 =g 4 AT SHRIRE AloFR|olA AAlsE TAlE 5 Al ot BE7ER
et shol=etel o] 60~120%9) WYl Uoll Zatelo] glo 7|E2 AFgsPlo] EAl: ¢
o & 4 ok
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E 15 998 BFAE L AF OEYA ¥ SaYY}
A& (ng)
Al & Aflatoxin . Aflatoxin | Zearalenon .
! - B, A Deoxyniva | Ochratoxin M1X1 o T-2 toxin
(100ng AE) | 1mmuno-P lenol Immuno- Immuno- Immuno- Immuno-
CR Immuno- . PCR PCR PCR
kit PCR kit PCR kit kit kit kit
Q2=
B
—'ﬁ 97 103 85 93 98 96
=]
=TT T
A9 105 92 81 86 89 94
A3} S5 95 91 83 95 94 88
T | g3 88 89 96 95 94 86
= 89 8 82 84 99 8
7 7
= | AR
Al | g
f 95 85 84 87 99 88
A&
EE
o = 95 105 98 97 95 96
A%
7HE M
= - 84 87 83 88 87 86
=3 = 1)
an
=24 92 94 72 87 81 98
R 93.33 92.56 84.89 90.22 92.89 91.00
F1) 7bEe] A 11002 3435k 3
Amplification Plat o Amplification Plot
_ 0.07 - . 0.01-| }\\ 2 ™ |
0.0001 \ | ! 0.0001 1
\ I
|
2 2 4 & & 10 12 12 16 1A CZ;CIEZZ 2 M M 30 PR T} ¥\ 3 a0 - - & I3 a 10 12 14 18 18 CQ;CI:Z 24 x 2 i s 3 K] 3\ 40
M o Mc WO Mc Mf Mo M M- o Ec WO Wc HF Mo WA
Aflatoxin B; Immuno-PCR kit Deoxynivalenol Immuno-PCR Kit
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Amplification Plot

Amplification Plot
10
14
0.406622
o W
o.01
5 ﬁ‘ﬁ / § oLl
—~ 3
0.001 - s\-:'\\hxvl‘-\
A
1\ \ i
0.0001 1 N
R "\ 0.01
I|
000001
0.000001 I B B N N *

Cycle

Lagard e
’V-A =] ¢ D ME EHF EEc EH WA B MIC WD ME MIF MG MH

Ochratoxin A Immuno-PCR kit Aflatoxin M; Immuno-PCR kit

Amplification Plot
Amplification Plot °

1
1

< 0112091 & o iullzeol
£ o1 <

oo oot
/7 /
1 /
| !
0.001 +— v" - N A - - - . - - .
I T S S I T T ooon \ : i :
T I I T S R e
Cycle

’V-A B MC WD We HF WG HH ‘

’il\ B C D We NF NG HH

Zearalenone Immuno-PCR kit T-2 toxin Immuno-PCR kit

21 66. Immuno-PCR kit9] QA HFAIE 8847} real time PCR A}

ofgl EEAte] 2 stol=atel,
of et EFEA W sfolselele YepT gck. £ sloj=atele Fa

o ¥ HAY Immuno-PCRE 0|8 BHo] S4 PFRA7|EL BFo| S4S s
WEoeAl 9o slojSelele S5 Wavt rk slol=aele] Ulgot g me} 2
of UE} 9 A 2 4 o
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OEENEE

7tol =2l RpgoflA] &HRlst %
O 2 60~120%01He} 7IEEHE 7HAAL ot 2 AoAM Jidet 71E9] 49 80~105%
Bro] glags 7HAAL 1o, triplicate® HQIeh Fole AP 3A] dhes AL

4 9lt.

of EFoXl= A=
s = t}. Mycotoxin ©=
Aoz A7, olo] st matrix B
AlFHR S A5t =2 380 UE & UESE A Ao+ As A48 ZBart

olct.

Ochratoxin Immuno-PCR kit®] 74Q0o|= Aflatoxin B;, Deoxynivalenol
Immuno-PCR kit Btt% 20ng’d =9o] T = Xpo]7t Ue S &g 4 AT A
oFxe] TAlE & AlEW Uhd mEAXGO] ESt ZrolEefel o HIHE o AlFHe BE
AR sigst= vz E 7HX) 2L 9o}t Aflatoxin Bi, Deoxynivalenol Immuno-PCR
kit Bep Wooe oo st d7rt 2rbHoz Wad Joz Wy

E 16, BWoIS4 AW A5R4 L 9
AE8A 71E4H 9
A=A (LOD) Based on 3.3x0/S of method blanks
A ZFSA (LOQ) Based on 10x0/S of method blanks
2] 4 /d (Linearity) Linearity(R*) > 0.99
HH&- 4 (RSDr) wgolEA, s mElel)
A& 3 (RSDg) oA, ol meloll®)
3] =& (Recovery) wgolFat, Fol welollE)
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As8a =S 719

< 1.0 ug/kg 50 ~ 120 %

3] =& (Recovery)

1~10 k 70 ~ 110 %
olFEHE4l B,B,G1,Gy ug/kg
> 1.0 ug/kg 80 ~ 110 %
T& (Recovery) 0.01 ~ 0.05 ug/kg 60 ~ 120 %
0} 54 M > 0.05 ug/kg 70 ~ 110 %
Horwitz Equation 2ol K=l
)8 23 (RSDx) % RE ¥T itz Eation 2 Bt 259t
(A 38 o= 2wk 2Hl)
HHE-43(RSDr) % T & 0.66 x A ¥4 (RSDg) %

% Horwitz Equation
RSDR — 2(170,5\ogc)
C: s&EH[(d 2, 1=100 g/100 g, 0.001 = 1,000 mg/kg)

FE=H 9 (ugks) 3] & (Recovery) | RHE-A (RSDr) % | A1 343 (RSDg) %

<1 50 ~ 120 % < 40 < 60

1-10 70 ~ 110 % <20 < 30

3) #Ed

FE=H 9 (ugkg) 5] =& (Recovery) | ¥H 543 (RSDr) % | A1 &3 (RSDg) %

< 20 50 ~ 120 % < 30 < 40

20 - 50 70 ~ 105 % <2 < 30

> 50 75 ~ 105 % <15 <25

4) dlSAY T =

=9 (ugks) 3] 4=&(Recovery) | HFE-4 (RSDr) % | A & A (RSDg) %
> 100 ~ < 500 60 ~ 110 % < 20 < 40
> 500 70 ~ 120 % < 20 < 40

- 106 -



5) Al 2=

=9 (ugkg) 3] 4=&(Recovery) | HH5-23 (RSDr) % | A1 & /3 (RSDRr) %
< 50 60 ~ 120 % < 40 < 50
> 50 70 ~ 120 % <25 < 40
6) "li_ ]/]}1\_]. Bl/ BZ
=9 (ugkg) 5] =& (Recovery) | HH5-23 (RSDr) % | A1 €3 (RSDr) %
< 500 60 ~ 120 % < 30 < 60
> 500 70 ~ 110 % <20 < 30

of. A4 AF g Yot

o & WAA e 7IEZA S APES % 7}0}71 Hall, Al %ﬂ% SAE (&S
a2, AYE], o), BiF, AR, 2, £X), AR 88, HWrD]O} ofZ
e mRh, mAEK]R), SEARR(YE, E&“l/\}ﬁ, LI } H AtE, ofE-EEAL
E), AT, 7HeS(JAREAD, 7H7tE, Jotg2AA, @%, LI ESARIESA S %KJ.
HL(Feh, 9i), SAaE(@a], A7), /) 5 § TR 375
ez F 12052 didez AA As A8 8715 +adsklt

rﬁ

lrlm

o Aflatoxin B; Immuno-PCR kit

- A 12070 AlE 5 2150 AEEeed, dEHeds =45 7H 105 ngomiﬂr sht=E
oAM= Helet Bejrt 242 2.5, 10.3 ngo] AEEHIJ oW, AutRoA= =2F 21, BF1
A, upzittolot 174, of2E 27, 4y 14, mzF 37, gAER|Q 1A :Ol =4ENA

71 ng AEHUL. T FBARANE ol 17, BOlAE 3, fAARIA, AT
2 17, oS EAE 1750 FEHAL, Afdce FEEA AUTh FFE L F

2olME ASEA 2ot

O Ochratoxin A Immuno-PCR kit

HHX'

- AR 1207} AIE 5 2650 AFHUCD, AEUNL 2HERE 875 ngoloich HAS
A= S4%, LETLRAA AEEAL, AuFANL BF 3F, BE 27, ohRE 2%,
Madd 15, mAERle 17, BebUUE 171 So] AEE9n, S2ARIE off, wy
AR SREARR ofWARR o] 27t 171K <7} 1
Mgz 21525 8.7 ng 450
Aot 7FEE FAZANE HABEA ¢

w
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O Zearalenon Immuno-PCR kit

- AA 12070 AlE 1750l dEEHAY, e 2% :
ofZLt 27, MAEXle 14, oRF 1 5 F 9 =AtROE ©OjALE,
HigAts ojdAts & 570l JEHIM. dEdde =dE=5H A 37.0 ngol 4=

= A

T 25 3, BT 2
L=y
(o]

o Deoxynivalenol Immuno-PCR kit

- WA 1207 AE F 2150] AEHPO0, ASH L BASVE 145.1ng o] A3
Art. 242 171, WEIlR, A 17102 & 3719 HA2o|q ASEYD, BTO|A 2
A, GZolH 271, oppicholol 17, ok2E 27, Wzt 37, BalHYE 1o 1179 7
BaolH AU 50l ASE} SEARONE BE 6710 ofR, THAla b
gate Sold AEHAWL, JBEoIME =gl AEEYTE o F T =L

AELS 8ol AL ojHAteE 145.1 ngol AEHct

o T-2 toxin Immuno-PCR kit

- T-2 toxin 9 A% AA 12071 AF & 20850l d&=HJS. dEHY= =457
195.3ng oIt FiE & AEt BolA HdEEelen, AuFolMs =27 2
Zt7F 21 ng, 124.6 ng o] A&E U, G2 2 ofZEoA 3F0] dEHAU=H, 2
1710] 195.3ngo.2 7P Weoktt. &= 2% 27 650l FEHAAL, AmdaA 14,
AEANA 14 o] dEHAL, FUEoME FEHA AU

op
i)

o Aflatoxin M; Immuno-PCR kit

- AR 12070 AlE & 3%°] AdEEHeH, I Hie =dE=2%H 042 ng ol
Aflatoxin M19] B4} Aspergillus flavus, Aspergillus parasiticus % Aspergillus
nomius &0 o5 A= otE2tEAl 5 BlY AU tirtitE= &eiA Qi o]+ of
Al Bio] ¥ 275 AT 29 oM HEE FEOl 4. & AA AE A
& FItolA QlofA, 15719 &5 Ala & 12852 AISolA Tof 52 % o

IR, 352 U7 HIA AldAlez B 590 Ala§ ARESHY =elstl.

> o
o2
ol
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ol field test

Axppo] me gy AR%
Al Z4A| AA T-2 |Aflatox
Aflatoxin B;|Ochratoxin |Zearalenone|Deoxynivalenol t O)_(i n aﬁ?xm
= 20 2 3 3 3 2 0
Adts 30 12 13 7 11 10 0
AR 30 7 4 5 6 6 0
Ao g+ 10 0 6 0 0 1 0
7ts= 15 0 0 1 1 1 0
itz 15 0 0 0 0 0 3
Al 120 21 26 16 21 20 3
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Amplification Plot

0.1
o.01
%
0.001 -
0.0001
0.00001
0.000001
a & 10 12 1% 16 i& 20 22 24 25 25 1] Az 34 36 38 £
Cycle
Legene
I =] |__in _ = E-N 0 5=
A& BEY A& BE A& BEw
oan] _ o7t 1.5 Ao A5 -
&2 - ks - Ak -
£33 - ki - Ak -
21 - o AEFR] Q. - AU A5 -
) - Ane ?iaﬂg 1.0 71 o 711?4%5 -
HY1 2.5 ] AEFR] Q. - CE=S AP = _
H2 - HaEvE - HERES -
EEEN - HalAl E 2.9 A& -
A 2]E)2 - o7k 6.0 AU E -
w A Qo - w7t 2.1 7= -
= doj2 - oj& - QAHEZ ] -
ojj &= - ol - 71el7t= -
ojj &= - ol - ForgEAA] -
AETPR - oj& 3.1 UF -
AETPR - oj& - [SIESSA -
wa]] 10.3 cho|ALE 0.4 uj A7) -
Haj2 - oAt - g -
w23 - CHojALR 1.5 S R -
2x1 - SujAtE - B R -
EEY) B EERE 105 & EE -
35 - dojate - Al2lg -
& - oAb - Al -
& 2.2 s AR - Ry -
5= 5t ~ AxTL (73} ~
R 6.3 i AR h
_ T
sc - e o HAALE 9.8 AznA(g) -
i - Ui AR - 2117] -
i - Ui AR - 2117] -
2F 3.9 v gtALR 7.8 2117] -
a0 | gz - Y - ES) -
b i - v &AL R - 4117] -
op7fctojof 7.1 o AR - =R 1L7] -
op7eu]of - oI - N -
o7 tralor - EERES - o [ =R -
ofEE 1.8 oizixL& - = A 217] -
o 2.1 o AATE - =R 7] -
ot - NtEEALE - il -
ot - N EALR - il -
otEE - LT EALR - 51 -
7h44 1.1 o EEAE 9.0 51 -
i - NHEEAE - il -

a2 65. Aflatoxin B; Immuno-PCR kit
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A mplification Plot
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Foj2 ol & - AIAHEZ T
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LES BES 2.1 Yorg& =AM
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AFIIE - ol% - SIESA -
el - SujAE 54 Ll ESA -
222 - HojAtE - nEH -
w23 - dojAts - N -
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EX2 - HojAtE - o -
sc Z hojAbR - Al -
B 0.4 HojAts - A9 g -
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55 4.9 Hi AR - Axnd(Rahr) -
5% 2.1 s of AR - Azxard(Fa) -
T . }\]‘E_ (ud A 2\ o
gF - B &ALR 6.8 A717) -
g - v At - £37] -
) 15 SRR - 237 -
Ane o= 4.4 HH;M}E - A7) -
ik - S AR - 2371 -
o}7}cho]o} - o AR - A1 -
aptctalot - EEREY 8.7 A 27] -
opzctoo} - RR - 4= | Hxla) -
orgt 0.4 HAAE - =R -
o2 7.9 AR - =Rl -
of2 2.5 oLt EAE - o -
otEt - NEEEAR - S -
oeE - NEEEAE - S -
A 2.1 ONAEEALE _ = -
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33 66. Ochratoxin Immuno-PCR kit
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33 67. Zearalenone Immuno-PCR kit
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13 68. Deoxynivalenol Immuno-PCR kit
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a3 69. T-2 toxin Immuno-PCR kit
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2212 - BatAH E - An YT -
EBEER - HRH E - Ao L& -
A2iEf2 - mzt - 7m A s -

s | HOIL - a3p - AN -

SE ) N S - AAHEZ| T -
ES _ o5 - 7r7t+ -
TS N BES - ForgEAA -
RET/EY - o - ki =
RET/EY - ol - et -
wo1 Z ChojALR - IESAl -
5oz N ECIREY - VG -
wa)3 N ECIREY - U -
EE 3l _ chojALR - teE | B8 -
EEY) Z ChojALR - i) -
Er Z ChojAbR - Al -
sc Z ChojAbR - Al -
55 - v AL - g -
A - v AtE - Azt (et -
se . ' AR - HERLILIED) -

AtE
== - BjgtAt R - A7) -
ks - s EALE - 237 -
[ v AR £37]

Ang (22 - oyt - el d -
g2 - HiALE - 7 27] -
artctolop - oAt E - =R 2] -
oztcrojop B oA E - ) -
ul7tchojop - o7 - e | 9 -
o - oA - il -
of=s - o7 = - s -
of=E - otEEAE - s -
of=c - s EALE - Smis -
e N o E2ALE - SR ~) 0.24
M N NI EEATE - B (o) 2.10
ETEE N ML EEATE - S (u ) 0.36

2 70. Aflatoxin M; Immuno-PCR kit
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dl. Immuno-PCR RT7|Eet 7]7| 2 A ate] vl 24
o FPol=AE &sty] Qs ZIEYH(LC 5 717]2A 3 ELISA Ud)at 2 abA| 7id
49l Immuno-PCRO| AF8E 4 9lth 7171242 LC Wilo] 52 ALgHT ofZes
A, 9IRS, A 52 A 2 9k 10 ~ 1,000 pg 5o WY 5ol shsal
o, A2 2~390] Adth. ESF AIH7|E= = ELISA ¥i¥o] tfjmAloly, 7|7]EA 4
Che Rk} "ojxixlgt BT 2417t FE2 o) wach 2 A A 2w
L 71RA T e ASeAISH ELISA Wn vlae B BHAQARI] ZAUC 5 &
< A& et A2 ARl 2 uA| AT EQ] FAlolet & 4 QT
H 18. Immuno-PCR XI}7|EQ} 7|7|&AvbHuto] H|w
717124(LC) 71E 71E g 71E
Liquid ELISA, Lateral flow | Immuno-PCR(ELISA+
Chromatography assay real time PCR)
AFL B;, M, OCT, ZEA,| AFL By, OCT, ZEA, |AFL B;, M;, OCT, ZEA,
T-2, DON T-2, DON T-2, DON
A& 5HA 10 ~1,000 pg 10ng ~ 10 ug 1~10 pg
BH LA 2~3 o 2712t 2413t 30&

WA A ZiEst 7]EQF LC 59 77| 2AH S HikR
Aflatoxin B,

30%0] AL A AT}, K}y

Ochratoxin, Zearalenone, Deoxynivalenol, T-2 toxin, Aflatoxin M; ©]

2121 12, 13, 7, 11, 10, 0 Fo| AEHUT 1 Wt 2ASHE 54.2ng/goloAch. E3 7]
7184 Auks 12, 13, 6, 10, 10, 0 Fo] AZHUL, 1 W LASHE 65.4ng/g O
AZH AL ol ABJOFEQAA A SO wejo] w3t A (A clF, 2016)014] AA
g 8l5-80] 80~105% == BA YL Foote o2 Ueht AIE 94 24 92
Aoz woH
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2. AZo]A QA= mycotoxigenic fungisS 7A&E5}l7] ¢J3t real-time PCR &1 W 7fut

7}. Mycotoxigenic fungi Z2&9]3st Real time PCR 7@
o DNA &= 1}J9] 7ZFX|=S 7}53st Real time PCRE AX|7F &

s

s

DNAS &2 PCR g 9t Ayel: Juo 2o o) 535
A =Holg 4 9lck (Dorak, 2006). B A9 YL stz &

=
8IA 9l qRT-PCR o] ik,
WAL, olF 7FSDNAC] £9UE o duo] 2
3% 270] WhSo] A7bE L, DNAZH BA4E: S 2
WAl e P matolo) sy wgg 3

G o
2
=)
rr
(@]
g
r
2
I
)
2
(o))
> =
)
:(r
E
m
lal
1o
3

<d

3wl gusolct. sloll 28] 4;4 Aupe Fao] A
- aefolpi7} PCR 3 59t 0|5 71 DNAS) 299 o, 3o

23] %7}6}% FAM, HEX, VIC & %
Ao| Eqo] ZAlgck,
E‘_j(LUX RT-PCR)C =,
2 A ne)g R, of

15t ARlE Al Tet

1=13

=

Are] 3 1087

]_
- AlRim g2, 5 U”joﬂ F& 2dx2E 98 " tE ol 238A0 s #AlH THeF

ol
=
ol
R
A
oy
S
S
o
ﬁ
w
S
of
i

o} oo Mstele Zolct. ©AIALIL £41s] ol
28 duo 282 YzHA osf Iitd JGS IAXst
71C}. oF, Taq DNA Polymerase_l 5'0|A] 3'0729] A=y
> AgA|2RE 2iEH deE 5l1, 2lZE 98 AlsL y|gRoz =
t} (Dorak, 2006: Van der Velden et al ., 2003).

o IYTULE FURAALAE (http://www.genebank.go.kr/)2 FE Fd2
o

+%35 Potato dextrose agar, Rose bengal Agar=

genomic DNAE F&35t o3 PCR A& AA|sIICHAE
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AR,

7%

sjost of


http://www.genebank.go.kr/

H
©
ok
ol
o
I
P~
oZ
oXx
dd
M
»g

84y 5%

e}
=2 = R(e;:rceg*c)e Mycotoxins ‘4 3 £3

Aflatoxin production; type Il

Aspergillus  flavus 46449 ,(A?FO rt?/{:)cg p(':]lel)C_r;gJ sftc:)arr?:ié)r'd
strain of A. flavus

Aspergillus  flavus 44986 Aflatoxin

Dspergillus ochraceus | 45186 | Ochratoxin

Aspergillus  carbonarius Thom 45070 Ochratoxin

Aspergillus  parasiticus ~ Speare 46037 Aflatoxin B and G

Aspergillus  parasiticus Speare 46901 Aflatoxin B and G

Penicillium  expansum Link 40816 E?tulin 88um/ml, Citrinin 118/

%ﬁggggzg verticillioides (Sacc) 45825 Fumonisin

Fusarium graminearum Schwabe 41042 Nivalenol

Fusarium graminearum Schwabe 41044 Zealanenone

Fusarium  culmorum 43800 Zealanenone

Fusarium moniliforme 40386 Fumonisin

§g§ig';/£ tricinctum (Corda) 42097 )

Fusarium proliferatum 40387 -

Fusarium sporotrichioides Sherb. 43804

Fusarium proliferatum 40387 -

Penicillium roqueforti 45925 -

Penicillium verrucosum - Ochratoxin

Aspergillus ochraceus - Ochratoxin

Aspergillus carbonarius - Ochratoxin

g

* Korean Agricultural Culture Collection(KACC) : = 2= gatetd =7 XkAt

o
rx
m
A
09
EY]
Bl
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(2) Zgo] Genomic DNA &

o

Fungal DNAE #2]5t7] 9Jsto] Liu 529 AAUHZ HFAIA AMESHITH 1.5ml
eppendorf tubeo]] 500p0 lysis buffer (400mM tris-HCI [pH 8.0]1+60 mM EDTA
[pH 8.0], 150 mM NaCl+1% Sodium dodecyl sulfate)o]] A=F2] mecelias 22

S

S AFRoA] 1087F vFX] stal pH 4.82 wAsto] 1500 potassium acetateS @

[

oty I8 YAl 10,000 xg= 187F LAlBelste] AEoe 2 eppendorf

L.

tube0ﬂ 22 S oAl dAEesiY T 22 AR 4S5 WS eppendorf tube
of €1 =F9] isopropyl alcohol= g% S HAoA &5 3 10,000 xgo2 28

Tt ?_’\‘ 225t} AEoe vt DNA pellet2 300p09] 70% ethanol® A|ASH
0 RPMOo 2 587t did&2gste] 435S vi2]il DNA pelletd AlgH=T2

- O o

17Tt 22]al 50m09] F-Faoll SaiAlZAT

eMEG ("] 2] oAr, ZPA) H]E 0]&5to] DNAS &3}
BOOM Technology2}= 7|==2 magnetic sillica
s g AR @om FohA
otk ol shHmal ofet 2ol Al2A £
£ DNAS 3% 4 QIohs Zlo] Exlojn, @Algels
Qo] &Y MEOM 1= DNAS F5E0] 7hHseh Avloloh

1=
2
o

o

i)
oX
_lﬁl
L
o

a2 71, 4] QU2] oAt eMAG AHy]|
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(3) Primer ¥ Probe A%}

o Aflatoxin®] AgAtiAto] @qdst= nor geneS hAO =2 primerES A& 90, nor
gene2 Aspergillus flavus S Aspergillus strainso|A] AAtet= aflatoxing &Q15}7|
st S A AtolH, Tri6 and FUMI13-positive Fusarium strainsg $A1°0 =2 Tri6 gene
2 trichothecene mycotoxin (Deoxynivalenone, Nivalenone), FUMI13 gene&

fumonising 74&35H7] st SAXZS ARSI 1, otanps A A= ochratoxin AS &
Astr] A3t gARtR AbRaHACE

o Genebank M_0034552} Genebank M_003474, Genebank KUb5724329] @7|MZE&
Appliedbiosystems®] Primer express 3.02 AF235t9] norl primer?} tri6, otanps
primers A& E35F fum 13 primers Waalwijk, C. et al, 2008 =22 01-235}9C}.

E 20. Mycotoxin & H7]A 4

. Target
Mycotoxin A7\ <& References
gene

F : TCCAACTTCTTGCAGCAGAC
Aflatoxin B; | norl R : CCTACGATCAAATGCCAATG 2 o3
Probe: FAM-CCGAGTTGGAATGTGCCTTCACC-TAMRA

F : AACAGTGCATGCGTTGAAAT
Trichothecene | Tri6 R : CCGTCATGTCGATCTGATTC
Probe: FAM-CGCGCATCCTTCTGGACGAA-TAMRA

F:GCATGTCATCCTCGAACAGT
Ochratoxin A | otanps R:GTGCGGTGCTGATAAGAGAA
Probe: HEX-ACACGCCGCCACCATTTGAA-BHQ

F:ATGCAAGAGGCGAGGCAA

Fumonisin FUM13 | RiCCTCAGGGCATTGTTTAGAGGTT
Probe: JOE-CAATGCCATCTTCTTG-BHQ

re
re
-+

rte
re
-+

rte
re
-+

(4) Real time PCR Al @23

o Aflatoxin B; AA+30 st real time PCR Z1} (71 A)

- 5% 5 459 Aspergillus flavus KACC 46449, Aspergillus  flavus KACC
44986, Aspergillus  parasiticus KACC 46037, Aspergillus  parasiticus KACC
46901, Wild type A. flavusoA] ¥t-2o] dojFS & 4 it}

o Ochratoxin A2 st real time PCR Z3}t (7 B)

- Aspergillus ochraceus Wilhelm KACC 45186, Aspergillus carbonarius Thom KACC
45070, Penicillium verrucosum, Aspergillus ochraceus, A. carbonarius, Wild type A.
ochraceus 5 67f #59|A real time PCR gF-2o| dojd-& &9lstict

o Deoxynivalenol A3 T3t real time PCR Zxt (7 C)

- Fusarium graminearum Schwabe KACC 41042, Fusarium graminearum Schwabe
KACC 41044, Fusarium culmorum KACC 43800 5 3wZojlA 8F-2o] UERct

o Fumonisin A2 tist real time PCR Z3} (& D)
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- Fusarium verticillioides (Sacc.) Nirenberg KACC 45825, Fusarium moniliforme

2 Fstgct.

KACC 40386 5 +

Z£=0] #4204 Deoxynivalenol Aj4do| dojF

i Amplification Plot 4 Amplification Plot
! : ”/_J#.___ 14
R
0.1 0.1 //
0.02 0.02 _/'/
3 001 - = = / _ 001 \ i A ' A f."'"\\. = ."If - =
z AN % \ NIV AV /
0.001 - | 0.001 - AN £
00011t | 0.0001 1
£.00002 2 4 & a 0 12 12 1B 1@ W 2 X XF A W W M ¥ 3| o4 0.000001 2 4 & a 0 12 14 1| 1@ W\ 22 X X M ¥ W M ¥ oM o4
Cycle Cycle
WA s mo D WE W WO WK WA e Mc WD Mt M MG EH
A. Aflatoxin B; 4% B. Ochratoxin A4 +F &9l
Aspergillus  flavus KACC 46449 Aspergillus  ochraceus Wilhelm KACC 45186
Aspergillus  flavus KACC 44986 Aspergillus  carbonarius Thom KACC 45070
Aspergillus  parasiticus KACC 46037 Penicillium verrucosum
Aspergillus  parasiticus KACC 46901 Asm‘gd]us ochraceus
Wild type A. flavus A.  carbonarius
Wild type A. ochraceus
Amplification Plot
g Amplification Plot 10
il 11
- / / ”
0.02 2 0.02
I ]
0.01 \ : ff.ﬁ\ '\mj / _ o.o1
ng '\\/‘\/ \\‘ = / \\ . = 5
0.001 - b ! V 0.001 =
D.000D1 0.00001 -
ROReR] 2 4 8 & 10 12 14 @ 1@ W B M ¥ ] W W M ¥ M & 0.000001 N R - - I R S T S Y e
Cycle cyele
- S ND NN s IJ’Q:\U B Mc MiD Mc MF Mo HH
C. Deoxynivalenol A4+ &9l
. . - D. Fumonisin AJd+#% &9l
Fusarium graminearum Schwabe KACC ]
41042 Fusarium verticillioides (Sacc,) Nirenberg
Fusarium graminearum Schwabe KACC KACC 45825
41044 Fusarium moniliforme KACC 40386
Fusarium  culmorum KACC 43800
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}. Loop-mediated isothermal amplification (LAMP) ¥ 7]t
(1) 52947] S=(Isothermal amplification)
°© 52557129 U

B -
|
.
Fic |
—r =)
. .
Fa2o F B B2
c 18,
- = =—_
‘,.J" e
.‘.-F’ *—h
g = k- —
e J-f e ‘-‘—\——____-.
:._\__\_}'1J - .=.-_=-
r_-'_-
=g s — ]
= e
— il
8. ///
Mg m
| o — -
=" BIcEn
Fig
/ FiP g
L9 \ n
—_— - = E == =
- -
- T g e
F1 mig #
— -k |
',‘;??n. A=
a2
/f.r-""' B [
— i
— —
T —— =l
— " —
= === —
=
_—— = B> —y
o ™ L T N ,’ -‘L_
-
o -~
- ..
 I—— =
e ———
—
f-

- Loop primerg &dliA 2% AE9 £% DNAZRE ofg Refo] DNAE Tt& 02,

S U=
Loop primer FZYE stem-loop 1+x° DNAEZ FAsict &, ZE A] AYAtE]=
B7l= FYFer FHS YHESIY] loop #&7F U, O] multiple loops &2t
2oa & 5 oloh. et PCROJA ARESh= Tag-polymerase®b= Th27] Bst DNA
polymerase+ strand displacement activityS 7Z}A|2L Qo] UASE T4

4oz 20| dod 4 k.

- DNA polymeraser= &&%]0|1 A|&A 08 Target DNAS 20~75% Qo] @2 o=
SEAZIY. {FAAL Target DNAS] of2] ofg 2o £o] AlAEL AgAoR
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[-'II.
e
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rr
o8
N
o
e
lo
Hu
[-'O
=Oér‘
=
il
oA
1
18
ftlo
A
=
rif
)

- 47§9] primers AFgstO 2 specificity@} sensitivityZ} 02 =rCh XA
U,  multiple, specific primers?7t {4 EASH  BFo]  ZAgsto],
Immuno-PCR B} ZFeel Sol7F zon], vtEAlg] @ - Qsic)
- 7]1&€9] PCR WHECHE Ufe w27 Aukg 1A]ZtoUo] €Qlo] 7550, 1171
el 28 et Zlo] & AgAoltt. Bst DNA polymerases

A4l Taqg polymerase
Yohe 22 UPEES JHAL 9loo), vhe matrixd] A I ¥

g dt=r}. [sothermal
2.0] continuous amplification st22 ABZo] Tt FFS AA yro} A&kshal
0] ZHg

tlo

ol

® 21. PCRiy} S2%F=0] H|w

£ UHHPCR se3%
Denature-anealing- amplification2] s2 5%
Step . oo
cycle reaction (CycleO] 2i2)
Primer 2709 =zto|H HHS 4709 =20l Ehs
2SS Az of 120~ 180& of 60&
4t M7|9s S EtBr GAM TQ Z=A| SOtatA!
- PCR FH|, F7|g& A gel o
RH| T Q A 1k water bath 28
oHl 28E documentatin system 2 =

- SETAR dojdo T2t SF FE0] FAl00 o] FoX|H, o= H|5o]HQl 'F

et ol H2 2uts BojaA "ot

(2) Mycotoxin gene d&2 ¢t SHFARS] A 51 &||A;

o Mycotoxin gene Z4&Z ¢t &8 {AAMe] AM
- Aspergillus flavus NRRL33579] aflP/ omtA/ omt-1/ O-methyltransferase A" (NCBI
Reference Sequence: NW_002477243.1), Penicillium nordicum strain ITEM 9634 9]

ochratoxin A polypetide synthase (pks) gene (GenBank: KP698117.1)&
Sugpxte sto] gARE BAstgt

= a7

o Sex= matoln) A& me e o83 mato|n] A4}

- (B3), Forward inner primer (FIP), Backward inner primer (BIP))2} 27§2] loop
primerS LAMP primer design ==& 73H(http://primerexplorer.jp/e/index.html)&
ol gsto] Aseirt.

(3) X = primers ©o]&3t Isothermal amplification &271 &

o meolo] U £Y2Y ARPLE Y

- =2F 25 pl, primers F39} B39 %% =r = 77k 0.2 mM, FIP?} BIP primer %%
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(¢]

== 27t 1.6 mM, LAMP buffer [20 mM Tris-HCl (pH 8.8), 8 mM MgSO,, 10
mM KCl, 10 mM (NH4),SO4, 0.1% Tween 20, and 0.8 M betaine], 1.2 mM dNTPs,
1.0 pl (8.0 U) Bst DNA polymerase, 2 ul template DNAS 7|&02 S25Z Zito
Dxol YT IS 2SN N SEE YA

£ LAMP primer designing software PrimerExplorer - Windows Internet Explorer

o v O 71

@ - B primearaxplorerjp

MEiE BEE 2300 SHENA EJD SS=H)
e BASY s B ATH g KCAMNME e Oullook - bhonal 662, B Google = UDIH O Daum g EHSEHIFHR ZETL

& LAMP primer designing softwsre PrimerExpl,,,

LAMP primer desigming saltwars
PrimerExplorer ﬂ
PrimerExplorer - L
£ e PrimerExplorer Is a primer deslgning e f * ? ?
. software specifically for LAMP, 6 "

a novel gene amplificalion method.

[ 5|

PrimerExplorer V3 &)

PrimerExplorer V4 [
Please click bov sofbbuare snformaikbii L W 1 A

Links ]

13 73. LAMP primer design &2 130(http://primerexplorer.jp/e/index.html)

Pure cultureoA] isolationst DNAZ o]&st A& =7 49
- 27 21 Al FYslor & A
- Bst DNA polymeraseg ©]&3t ¥h3o] Aufjst= 714 W2 o]
249 70°C2 dx Aol gAY 0.1% Triton X -100 & 100 pg/ml BSA
ozt wh3o] AdlEE Fe7t e Aoz LA S TOEtA matrixofA
NAZ FE0ts o] the Fasich

L= 259} matrix

ol

g

Bst DNA polymerase’} 7P fejstAl At8sh= 49+ 60-65Col Hejo|n,
0|71 DNA Polymerase I ¥ Large (Klenow) Fragment®] &2 Hrtt =00,
Vent DNA PolymeraseB8t}t w2 Ziol %5t PCR¥ =2 GC rich regions
EIOR AHg 4 Utk 22 Aol 91002 o|F primer HiARIC] o] &3 4

9t

- @A) NS E AlE2 60~65CE 7P HMoR sha Qlon] o 2=oAo Fd2
o2t 2. 10-15% at 37°C / 30-45% at 50°C / 100% at 60-65°C / 20% at
70°C. =3t 70°C o]4fo] & 742 heat-inactivated &&= Aol 9looz o]5 x71

stk

4>
zl
)

T
of,

LI

(4) 5235 =2 o] &3 mycotoxigenic fungi XITH 7
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S z=zH(Loop-mediated isothermal amplification, LAMP)2 7|&9] Z#3tgA
AME-SHL  FARHAIT 7]E F¥EA AMTSo]  w/d(denaturation),
A¥(annealing), A% (extension)o] Al 7FA] GAIS AR|HAA 229 RigtE Fojof
ste wh, @49 &Y 2&oA FY " Aol Zhssite 740l e gRiolth

AFE-SE Primer2 7+7F 47§9] primer (F3, B3, FIP @ BIP)?t 27HQ] loop primers
LAMP primer design =& 73H(http://primerexplorer.jp/e/index.html)S o] -&5}o]
AIFshoct.
Sez=dub9 0 DNA zHzF 1 ul, 2t2F 40 pmoles®] FIPeF BIP, 5 pmoles®] F39} B3,
8 Units®] Bst 2.0 DNA polymerase large fragment(New England BioLabs) 8
mM©2] MgSO, ¥ 100 x SYBR Green I (Lonza, Switzerland) 2plS 2ol & 25ul’}
A5 EF0] H=5F st 65°C, 1AIZF QIFHo]E oA ¥HEAIZIT.
¥ Cho HS, Kang JI, Park NY. 2006a. Detection of canine parvovirus in fecal
samples using loop-mediated isothermal amplification. ] Vet Diagn Invest 18:

81-84.
B 22. LAMP 8 x4

Components of premix solution Volume
Bst.10 X reaction buffer 25 L
(10 mM tris-HCl, 10 mM KCl, 10 mM (NH:):SO:. 8mM MgS0s)

10 mM dNTP mix (2.5 mM each.) 2 uL
Forward (10 pmole/uL) 0.5 uL
Reverse primer (10 pmole/uL) 0.5 L
FIP (10 pmole/uL) 4 pL
BIP (10 pmole/pL) 4 uL
Bst. polymerase (8 U/uL) 1 pL
Template DNA (25 ng/uL) 1 pL
100 x SYBR Green I 2 uL
Deionized water 7.5 pL
Total 25 pL

(5) 52%5=25 o]g3t Aflatoxin gene F1TH 7

o LAMP primer design T2 1288 o]85}o] Aspergillus flavus NRRL33579] aflp/
omtA/ omt-1/ O-methyltransferase A" (NCBI Reference Sequence:
NW_002477243.1) geneC 2 B E primer(Tm 58°C)S designs}tict.
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F 23. Aflatoxin omt §XAIo] SL5E ugloj K

aflatoxin omt F3-1 AGAGAACTCCCTCCTCCAC

aflatoxin omt B3-1 CGGTTGCGGTGACGATTG

aflatoxin omt FIP-1 AGGGAACCGGGCCATGAACT-CCTGGGAGATCGTGCGTA

aflatoxin omt BIP-1 CGTTGTCCCATCTCGATAGCGC-GACTAGGTCCGTCCACAATG

ATGACACTAC  CGAACAAAGC  CGCCCTCGTG GGCCTTGCAC  ACACGCTTTC AGAGCAGGTA  AAGCGTTATC TGGTCACGGC
AGATGAGACG  AAGAGTCCCG  AAGACCATAA  ACTCTGTATT GAAGGAGAGA  GAACTCCCTC CTCCACCGAA  CACGCACAGG
AGA GAACTCCCTC CTCCAC
CCTGGGAGAT CGTGCGTACC TGCGACCGCA  TCGGCTCCTT AGTTCATGGC CCGGTTCCCT GGCTCCTAAG CAACGCGTTG
CCTGGGAGAT CGTGCGTA tcaagtaccg ggccaaggga CGTTG
TCCCATCTCG ATAGCGCCTG  TCTAGCTGCT GCCACCCAGC  TCAACCTACA  GGATATCATT GTGGACGGAC  CTAGTCCCAC
TCCCATCTCG ATAGCGC gtaa cacctgcctg gatcag
ATCACTCGAC ACAATCGTCA CCGCAACCGG AGTATCAGAG GATTTACTAC GTATGACATT CCATATCTAT ATGCCATCCC
gttagcagt ggegttgge
CTGAAAGGCA GTGCATTAAT TAATATATAG GACGGATTCT TCGAGGATGT GCCCAGCGCT TCATTTTCGA GGAGGTTGCC
CCTGATCAAT  ACGCCCACAC  GGATGCCTCA  AAGATGTTGC GAGTAACGGG  CATTCATGCC TTGGTTGGAT TCTCGTGAGT
CTCCTTCTTT AACAATAAAC  TATCAGATGT CCTCACCAGG  GAGACCGAGT  TAGATGTGAC GAAGTGATGC  GGTCGGCTGC
CTACTTTTCC AACTTCTTGC AGCAGACGAA AGGCAAACCT CCGAGTTGGA ATGTGCCTTC ACCTTTCTCA TTGGCATTTG
ATCGTAGGTA TTCCACTCTA TCTAGATAGG AACGCAGCTG AAATGCGAGA AACAGCTACC AAAGGGCTAT TTGACTATTA
CAGCACTGTG GACGAGGTTC GCGGCCGCCG CTTTGATCTA GGTATGGGTG GCACCGAAGC  CACGAAGCCA  CTGGTAGAGG
AGATGTTTGA  TTTCAGCAGT CTACCTGAGG GGAGCACCGT  CGTCGATGTC GGCGGCGGTC GTGGTCATCT CAGCCGACGG
GTTTCGCAAA  AGCATCCCCA  CCTCAGGTTC ATCGTACAGG  ACCTGCCTGC CGTCATTCAC GGAGTTGAGG ~ ACACTGATAA
AGTCACCATG  ATGGAGCATG  ACATTCGGCG CCGCAACCCA  GTGCGTGGCG CCGATGTCTA  TCTTCTCCGA TCTATTCTAC
ATGACTATCC CGATGCGTGA GTGACAGAGC GTCCGAATCC CTTTAACTTG CTTTGATGGC TAATTGTTCC AACAGTGCAT
GCGTTGAAAT CCTCTCTAAC  ATCGTCACCG CCATGGACCC  AAGCAAGTCG  CGCATCCTTC TGGACGAAAT  GATTATGCCC
GATCTTTTGG CCCAGGATTC GCAGCGCTTC  ATGAATCAGA  TCGACATGAC  GGTTGTTCTG ACATTGAACG  GGAAGGAGAG
GTCTACCAAG GAGTGGAATT CGCTTATTAC GATGGTAGAT AATAGACTGG

33 74. Aspergillus flavus NRRL3357 aflP/ omtA/ omt-1/ O-methyltransferase A gene X primer

O SYBR Green

Fyurgoz

o]-&eh AlgolAMe LAMP Zit 7709 Ala g ez LAMP ¥H35

Ayt lane 1~3& O, Negative control, Aspergillus niger, P.
digitatum oN= P& X HHEE HIE > Tt G ¥ 4% lane 49] positive
control (Aspergillus flavus KACC 46449)o4 LS =0lstP o wild type?Ql lane
5704 & BHelst 4 9lgir)
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3275, Results of LAMP assay to detect Aflatoxin gene(norl).
irradiation

Aspergillus niger KACC 45093;

3. Penicillium

bright fluorescence indicates a positive reaction. 1.

Visualization under UV

Negative control; 2.

digitatum KACC 40824; 4.Positive control

(Aspergillus flavus KACC 46449; 5. Wide type Aspergillus flavus 1; 6. Wide type Aspergillus flavus

2; 7. Wide type Aspergillus flavus 3

(6)

o|r

2552 0|83t AIds Ochratoxin geneZ|
o LAMP primer design T2 7388 0|85t Penicillium nordicum strain ITEM 9634 2]
ochratoxin A polyketide synthase (pks) (GenBank: KP698117.1)0. 2 HE]

primer(Tm 55°C)E designslgict.

gene

B 24. Ochratoxin gene®] 52z = zngloj|y JH

F3 AGTCTCCAGCTATGGCTACG

B3 GGCCAATGTTGTTGCGATAC

FIP ATTTGTGGGCCGTCTGACTGG-ACAGTTTCGCATGTCATCCT

BIP ACCGCACGAGAACCGTATCAGT-AGGGCATTGTTCTTTCCGG
CCAGCAATGG CCGAGCTCAG ACGCACCGCG CCGCGCCGGA  GTCTCCAGCT ATGGCTACGG AGGAACAGTT TCGCATGTCA

A GTCTCCAGCT ATGGCTACG ACAGTT TCGCATGTCA
TCCTCGAACA GTACACGCCG CCACCATTTG AAGATAAGCA GAGCCAGTCA GACGGCCCAC AAATCCTTCT CTTATCAGCA
TCCT ggtcagt ctgccgggtg ttta A
CCGCACGAGA  ACCGTATCAG TGCCCAGGCC  AACGTGTTGT CTTTTTGGAT GAATGATGCC GGAAAGAACA ATGCCCTGTC
CCGCACGAGA ACCGTATCAG T g9 cetttcttgt tacggga
ACGTATCGCA ACAACATTGG CCATTCGCAG AGGACATCAT ACTCACCGAG CGGCTTTAGT GGTGGACAAC CACCATGATG
catagcgt tgttgtaacc gg

CCATCGAAAA  ACTTAGGTCA CTTTCCGAAG ATGTCTCCAC GGAATGGGTC ACGAAGAATC

3 76. Penicillium nordicum strain ITEM 9634 9] ochratoxin A polyketide synthase (pks) gene ¥ primer
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o SYBR green 4uh2 LAMP Z¥}, 1 lanef] 73¢ negative control2 YIE7} AEE]X]
Qrot, lane 29] positive control (Aspergillus  ochraceus KACC 45186)0ofA]=
e sIstyon wild typeQl lane 5~60|A&= =HQIS 2 Qi AT 6 lanef]
Aspergillus niger KACC 45093+= A&ELA] Uotrt.

13 77. Results of LAMP assay to detect ochratoxin A polyketide synthase (pks) gene. Visualization
under UV irradiation : bright fluorescence indicates a positive reaction. 1. Negative control;
2.Positive control (Aspergillus  ochraceus KACC 45186; 3. Wide type Aspergillus ochraceus 1; 4.
Wide type Aspergillus ochraceus 2; 5. Wide type Aspergillus ochraceus 3, 6 Aspergillus niger
KACC 45093

c}. Multiplex-PCR(Polymerase Chain Reaction) 7
o Aspergillus strains, Penicillium strains, Fusarium strains2 TjAF© 2 norl gene
(aflatoxin), Tri6 gene(trichothecene), FUM13 gene(fumonisin) 12|31l otanps gene
(ochratoxin A)9] &A] H&23 #5to] PCR ®fHS o] &3ttt

o I Hsdetd FAFARLEAY (http://www.genebank.go.kr/) wdR2  Aspergillus

flavus KACC 46449, Fusarium graminearum KACC 41044, Aspergillus ochraceus
KACC 45186, Fusarium proliferatum KACC 4038 =& Potato dextrose agar, Rose
bengal Agar= 25°Cof| 7Y HjYsh of3 PCR Aof Ar4seict.
(1) Genomic DNA #=&
o DNA #2|. Fungal DNAZ #2j5l7] 9Islof Liu 59 4g¥de WyAs gaigich
1.5ml eppendorf tubeof 500pQ lysis buffer (400mM tris-HCI [pH8.0]+60 mM
EDTA [pH 8.0], 150 mM NaCl+1% Sodium dodecyl sulfate)o]] A&°] meceliaS
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ArQo)|A 1087F vFX| st pH 4.82 w7Asto] 150pQ potassium acetate=S
.22 YA 10,000 xg= 177 dAEst AEAS tE  eppendort
tubeo] E2 & Al AR5t 13 dAEed FS5WS eppendorf tubeo]
Y1 =289 isopropyl alcoholE ¥ T FHAOA &&= S 10,000 xgoz 287t
AAE2|5lo] ArZAS Wl DNA pellet2 300m0°] 70% ethanolz AAsH
10,000 RPMOo 2 5HEZH qﬂ_lc,—l._—E'Jo}Oﬂ Ar=olS w2]il DNA pelletg X3
ARAIZCE T3]3 50p09] 3&F H74of 83fAIFH o
(2) Primer AH
o Aflatoxin®] TjA}o]] &ol5t= nor gened ThAtOo 2 st¥ oW, Aspergillus flavus =
Aspergillus strainsof|A] AJAsH= aflatoxinE 291517 st §AAto]¥, Tri6é and
FUM13-positive Fusarium strains2 SA10=2 Tri6 genel trichothecene
mycotoxin (Deoxynivalenone, Nivalenone), FUM13 gene& fumonising 7ZA%5}7]
At RS ARESIAL, otanps RAANE ochratoxin AS 2R15H7] st RAATE
AHE-SHA
o Genebank M_0034559} Genebank M_0034742] &H7|AE& Appliedbiosystems?]
Primer express 3.02 A235to] norl primer?} fum 13 primer2S A|Abstdct. EsH
tri 6 primer= Ramana et al =72 Ql&5}1l, otanps primer+= Bogs et al =+
2 Axsiot.
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B 25. 30| 54

A& PCR Primers

Gene Amplicon
Primer name Primer sequence (5'-3") References
targeted | size (bp)
norl F CGCTACGCCGGCACTCTCGGAG
norl 396 2 oo
norl R GGCCGCCAGCTTCGACACTCCC
tri6 F GATCTAAACGACTATGAATCACC Ramana et
Tri6 541
tri6 R GCCTATAGTGATCTCGCATGT al. 2011
otanps F | AGTCTTCGCTGGGTGCTTCC Bogs et al.
otanps 750
otanps R CAGCACTTTTCCCTCCATCTATCC 2006
fum 13 F GCTTGTCCTTCTCACTGG
FUM13 982 2 931
fum 13 R GCCGACATCATAATCAGT

Ramana, M.V., Balakrishna, K., Murali,

H.S. and Batra, H.V., 2011,

Multiplex PCR-based strategy to detect

contamination with mycotoxigenic Fusarium species in rice and finger millet collected from Southern India. ]
Sci Food Agric 91, 1666-11673.

Bogs, C., Battilani, P. and Geisen, R. (2006) Development of a molecular detection a differentiation system
for ochratoxin A producing Penicillium species and its application to analyse the occurrence of Penicillium
nordicum in cured meats. Int ] Food Microbiol 107, 39-347.

(3) PCR =4
o PCR 9H3-2 A7|91% 94°ColA 487, WAL 94COA 1%, AT 58ColA 1%,

’

AIRFe 72°CollA] 1827t 35 cycleZ, OpA|et &]FAIA2 72°CojlA 887F RIs§A|ZIT PCR

AR S

A2 1x TAE bufferE o] 83t 1.2% o7t 271 150 mlof nucleic acid gel stain

(Biointron, Korea) 4 10-& 2o} 8087 M7|¥% st o0, UVstoA] Hi=ES

B 26. 30| 54 PCR ¥rg =74

T= =t Al cycle =
e il 94°C 45 1 cycle
M (denaturation) 94°C 1=
Z 2 (annealing) 58°C 1= 35 cycle
A% (extension) 72°C 12
%| & LM% (elongation) 72°C 8 1 cycle
EES 4°C ] )
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(4) PCR 23t

o PCRE& o0]&5t9 aflatoxin, ochratoxin, fumonisin, Deoxynivalenone, Nivalenone &
MAS A A&517] Yollx] BE #5390 Aspergillus flavus KACC 46449, Fusarium
graminearum KACC 41044, Aspergillus ochraceus KACC 45186, Fusarium
proliferatum KACC 4038 #=°fA Al genomic DNAS F&35H th2 72H7FS template=
PCRE sl GCH RN %),

o Aspergillus flavus KACC 46449°] norl geneg& PCR &4 43885to] 396 bpo|A ZAxut
7F U428 @05t on, Fusarium graminearum KACC 4104404 &eold 4 9=
tri6 gene, Aspergillus ochraceus KACC 45186 o)A &9l 7}=3t otanps gene 1

982 bp

D

2]31 Fusarium proliferatum KACC 40389419] FUMI3 geneg &91S ¢
2 skt

& 78. Agarose gell electrophoresis patterns of PCR amplicons. SM: size marker ; lane 1: norl gene
(Aspergillus flavus KACC 46449); lane2: tri6 gene(Fusarium graminearum KACC 41044) ; lane 3: otanps
gene (Aspergillus ochraceus KACC 45186; lane 4: FUM13 gene(Fusarium proliferatum KACC 40387)

(5) JolA2] PCR Za}p &l
o AlzHul FAIF 20859 A" FFolxt RAAE &5
£ 1% sodium hypochloriteo]] 2837t AX|5te] BEH AA519c EH A=E JdIdEL
Agse 28] AAF H GF® ouald 2712 AAF & 107%
Dextrose Agar, streptomycin 600 pg/ml)o]] X]Ats}
genomic DNAES F&3SF th2 PCR 8H2-& 519t
o ¥E9 LHAIF Tri6 gene?t AEEOT trichothecene mycotoxin (Deoxy-

nivalenone, Nivalenone)Ql 541bpoj|A] B C}.

JE

4%
2
eV

S~
>
i_l“

N
)
odh
ox,
rn
el
ol
o

o 3% 7A%Y QAR olo] T WHEE @ 4 5B, 543 9 2o 57 52
£5) 2yolel SAgAALel WP HAT Aot
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oM 1 2 3 4% 6 78 9 5M10 111213 1415 16 17 18 19

32 79. Results of PCR assay to detect mycotoxin genes. SM : Size marker 100bp
ladder, 1 lane: s-1, 2 lane; s-2, 3 lane; s-3, 4 lane; s-4, 5 lane; s-5, 6 lane; s-6, 7 lane; s-7,
8 lane:8-2, 9 lane;9, 10 lane;10-1, 11 lane;10-2, 12 lane;12, 13 lane;13, 14 lane;14-1, 15
lane;14-2, 16 lane;16-1, 17 lane;cl2, 18 lane;cl13, 19 lane;c14

2 80. Results of PCR assay to detect mycotoxin genes. SM : Size marker 100bp
ladder, 1 lane:cl6, 2 lane;cl6-1, 3 lane;cl16-2, 4 lane;cl8, 5 lane;c28, 6 lane;c33, 7 lane;c36, 8
lane;c40, 9 lane;c42, 10 lane;c43-1, 11 lane;c5, 12 lane:;c6, 13 lane;c8,

14 lane;c24, 15 lane;c26, 16 lane;c27, 17 lane;c21, 18 lane;c49, 19 lane;c19-1, 20 lane: s-8

12 81. Results of PCR assay to detect mycotoxin genes. SM : Size marker 100bp
ladder, 1 lane: c43-2, 2 lane; s-9, 3 lane;2, 4 lane;4, 5 lane;8-1, 6 lane;31-2, 7 lane;31-3, 8
lane;32-1, 9 lane;32-2, 10 lane;33, 11 lane;45, 12 lane;49, 13 lane;26-1, 14 lane;26-2, 15
lane;27, 16 lane;16-2 17 lane;20 18 lane;24 19 lane; ¢30, 20 lane; 28
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3. BAFE 9 713AIZE oA 2] mycotoxigenic fungi @ mycotoxin 2 XA}
7}. LC ¥ LC-MS/MSE 0] £3l mycotoxin A
(1) AFTHAETH, 2015)
(L) oFZ2t5AI(B1, Bz, G H Gy)
1) ¥t 3 20t Tejjmo] ofst Ald
o FAHY: A 59 ofE2tE4I(Bi. By G ¥ Gy)
]

A8 HEe AAT & BUIzotEIRNES o

oo ‘owT=

4) g2 A1 =(Deoxynivalenol)
M9l

o BA): Az 39| feALese 22 £33 & vndNggAbos Hxet
o] x}Q]M AE7|7} BAtE My IROlE Jejne BAsleict
5) M|Ze)|+=(Zearalenone)

o A Alg 59 AZeleg 75% oMEUEZR <
2 Aot PEEE7P7F FAY AR ARtE D mg FASAH.

latoxin B;, By, Gi, Gy, Ochratoxin A, Zearalenone, 12|11 Deoxynivalenol:= RomerAt
(99.9%, MO, USA) 12|31 R-biopharm(99.9%, Scottland)oA] U5t BFQAS
=411 FA-04239, FA-04240, FA-22106, FA-22109, QC-04237, QC-04244,
QC-04209, QC-04206, QC-04196+= Fera(Fapas, UK)o|A] GtU5t Ar-&stct.
2) Alof
o Acetonitrile, Methanol, Ethyl acetate, Diethyl ether ¥ Water= MerckA{Darmsstadt,
Germany)?] HPLCE 1% 805 Formic acideb Acetic acid, Ammonium formate,
Ammonium acetate, Sodium bicarbonate, Sodium chloride, Tween 20, 12]il PBS
buffer+ Sigma-AldrichAl (MO, USA)2EE 145 A]eFS Lsto] AMLsH3TE 7]EF &
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Nope £3 B 282 AFSHCH
() A1 2 B
1) 4@717]

- HPLC : Shiseido nanospace SI-2 (Shiseido, Japan)

- HPLC : Dionex Ultimate 3000 (Dionex, USA)

HPLC : Thermo Scientific Surveyor HPLC system (Thermo, USA)
- MS/MS : TSQ Quantun Ultra (Thermo, USA)

- UV/Vis photospectrometry

1) 25Y Oﬂ(Stock standard solution) _,_Iﬂ

o OfZEAl BEHM L otZetEAl By, By, Gi, Gy, BEE2 217 Acetonitrile 1 mL&

v a T

go] 100 pg/mLE U=t QZIE}EM A BZYML Toluene:Acetic acid(99:1,
v/v) 1 mL& 2°] 100 yg/mLE =Tt gAY =2 BEEFEA2 Acetonitrile

1 mLE go] 100 pg/mL=

PRSIt A= BEEYH2 Acetonitrile 1 mL-S 20

100 pg/mLE TH=9t}t. &9 BHEYML eothyl acetate 1 mLS €0 100 pg/mL

2) B&8 M (Stock standard solution) &A|
o o]—Ea}E}\ __g__x_g_oﬁg o]—Ea].E}\] . By, Gi, Gy iTéo o) 7_|]—7_]; ]
Acetonitrile 0.9 mL& 20| 10 pg/mLE TH=ct @ F=2t=EAl A ®
o 0.1 mL Fsto] A

1
Q o
[

=

BN )

=

m

—
B
ol

2ok

o
BN

ar

e 2

S0o]] Acetonitrile 1 mLE do] 10 ng/mLE TH=9ict.

Az
oAyl =1 AlEds BE R Z2H2F 259 0.1 mL F 5o Acetonitrile 0.9
2k

mLS o] 10 pg/mLE

3) A= M
o ZWAIE wastol FUskE A

fu
0

ANals] dob =&80] 20 mLE 7}t

= f i % o=
3,500rpm, 583t 14PN Ee] F 0|5 §2HofBA|(GF/A)Z oiutsteict. ofo) 4 mL
a

—|>+ oo = rﬁ m[o

Usto] LC-MS/MSZ2 A sH3ict.

4) ol 5788 Alr AAEY

Fstod DW 16 mLE 2o} 20 mL& TH=t}. ACN 2 mL, DW 2 mLZ 243} A
ISOLUTE cartridgeof 8]Ao} 5 mL& EA|Z] & DW 2 mL, 10% ACN 2 mL=Z
7'54.6}05‘5} 0|2 0.1% formic acid in ACN 2 mLy¥ MeOH 2 mL& A2 =4
= A7l & 50°CoA] AA 7413819 0.1% formic acid with 50% MeOH 1 mL=z
o] o] 0.2um syringe filter2 oju}st A3 A]F8Mo =z 5T} ofufst M 5 pL3

By, Gi

o AANE alste] dAStet Al b g& US| Zot Aess orEetEAl By
200 ng/mL, 0.1 mL, of=Z2}EAl Gy, @3F2+EAl A= 1 pg/mL 0.004 mL, 72]i

AZFd+=2 10 pg/m 0.04 mL, 305% ofZ2t=EAl By, By, Gy 1 pg/mL 0.05 mL,
10 pg/mL

OFZetEAl Gy, 3254l A= 1 pg/mL 0.1 mL, ZJ2]1 AEY=
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(3) Mycotoxin &9l A|g Z
ehH Ax4H 5

0.1 mL, ¥%%¥= ofZ2tEAl By, By, Gy 1 pg/mL 0.1 mL, ofZ2tEAl G, 32t
EA A 1 pg/mL 0.2 mL, 223]1 AZH+=L 10 pg/mL 0.2 mLE spikingd}to]
GxorR . & &0 20 mLE 7Fstal 3,500 rpm, 527t 14PN EL & olF &
2 oIX|(GF/A)R ofmfstict. ofdl 4 mLES Fste] DW 16 mLZ do] 20 mL
S UHEC} ACN 2 mL, DW 2mL& 43} A|7] ISOLUTE cartridgeo] 3]Ao 5
mLS E7AZ1 $ DW 2 mL, 10% ACN 2 mL& ANAs}¢ch o]$ 0.1% formic
acid in ACN 2 mLZ} MeOH 2 mL< Al 02 58] 854171 & 50°ColA] A4 #A
z5td 0.1% formic acid with 50% MeOH 1 mLZ =o| o]5 0.2 um syringe
filter2 oju}st A& AlggMoz stct ofustal 5 uLg FYsto] LC-MS/MS=Z

259}

5)

A2 NP2
o 29 ATE Y B 807 B I ofFeASA 2HAW, 2] ABOIH AEH
ouf, V) AEL AFHEINFL AUt HEIN BE V) AF F UM of
Ze}=410] 16.4508/kg (B © 1527 ug/ke, Bz * 118 yg/kg) BEEO ATR & of
2o 4 5187159 15 ug/keS AU UIFA Of2E 137 F 1holA ofEels
Alo] 8.77ug/kg(Aflatoxin B,2t %) #&= o /%A o|ujolct

= 27. A%E A@2H ()

—

oQk
i)

Ja

- NI 2IAEA EE S e

(H9/kg) (M9/kg) (M9/kg) wg/kg)
1 =42 E4% =42 ek
2 EEE EEE EEE =45
3 B EEE EEE =45
4 EEE EEE EEE =45
5 EEE EEE =73 EFES
6 EEE EEE EEE EFES
7 B e EEE EEE EFES
8 EEE EEE EEE =A%
9 EEE EEE EEE =43
10 EEE EEE EEE =43
11 EEE EEE EEE B e
12 EEE EEE EEE =A%
13 EEE EEE EEE =45
1 243 EEE 243 245
15 kS EEE EEE EFE
16 EEE EEE EEE EFE
18 EEE £33 EEE =A%
19 EEE =43 EEE EHE
20 EEE EEE EEE =43
21 243 243 EEES EEES
22 OlEi2 41, 22z 22z 22z
23 EEE EEE EEES =43
24 EEE EEES EEES =43
25 278 CEE 278 243
26 =A% EEE EEES =45
27 B e EEE EEE EFE
28 EEE EEE EEE =A%
29 EEE 2743 EEE =43
30 EEE 243 EEES 243
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Holsat HA20] A 23 U AR 5O WHOIA WAHE EYolo 25k hAtt
22 A9, e U BPo] £5 Sol IF2 wich AR F2 WYL FHYo|S
A= Aspergillus, Penicillium, Fusarium% S04 AIEHEY, ofZ2tEAl
Bi(Aflatoxin, AF), @ F2tEA1 A(Ochratoxin A, OTA), H2AYe2|=(Deoxynivalenol,
DON), A|&Zd|+=(Zearalenone, ZEN), Yrg=(Nivalenole, NIV), T-2 =A(T-2 toxin)
SOl 2R s4% YA . FFo| H4E Ao RY fLxANor T FAfo] of
& sttt £t 241 At 2o AR dEeS AFECIY 7R 2ROl |4 E
+ WA 54 92 7 do. 53] stefAlo g st €2 Theke &8 7hs £
A [e]

S mE A g AFAE ol

Z7e 4 9o} B4l e R4
02 gopd 4 9

OFZtEAI S ZA|UAHLA(IARC, International Agency for Research on Cancer)of|A]
Group 10 &% YAEAHZ FFEO] oy, 200159 =471 e Aoz dHA =
tl o]% otEetEAl Bl =/do] 7H4 q”% AdiollA Hdsat kb 52 REAIRIG. Al
o=, dsAuEs, s, T-2 54, F2YAR Fusarium & 5%F0]7} A4tst
547 FRUAS Kﬂfﬂlo}* IARCOﬂH Group 302 FFska Qe =
£ 59 FRA EE or, VHFRM A A S, BAES,
NArE2A FdZ ‘—}E}‘—Hoi A0 S 7AlE Aoz BaEy Qloh b et
7tsAo] 9l Group 2B2 EE35t1 Q- Q3I2tEAl AL Aspergillus ochraceus,
Penicillium verrucosum S°] AL U T T oA HEAEY, Al Ao E-HES Ao
UEk S Ao o FHEYS 008 ool LEDL, 918, FE. 5.
AL A715, 58 S0t &2 U, 254, B9, Yo 5 SR0IA 2HEY, oj-do] o]
A, AL SN E AEEY I ‘ﬂ‘ﬂdﬁ} Al YA = 542 IHAH Ao T-2 549
1%, FE BAT|HZ "IAACY. Z4ddAsH: H £ R Qs WAL UAa
° Al

o
340
Foeld Aoz wA Utk Fusarium 4 FBolSA FAM Y 540l %

‘r‘_,

3%

THo|SAS  AESY]  YWMEL  sEAEIMOoz  BAst: Thin  Layer
Chromatography (TLC)¥, High Performance Liquid Chromatography (HPLC)® @
LC/MS/MS(Liquid Chromatography—-Mass Spectrometry)S<S AFESHCH T2{4} o]
g UME2 SARt Ale FEEa 2Aabgo] QtEo] FEol=49 FYMA a4
o] e AlZto] AQ¥th 9o WHETt IHHSIHA 4ol AlgE FAlof e85ty AlE]
& 7HA|aL Q)= ELISA(Enzyme-Linked Immunosorbent assay) S X859t
ATEolA As} o] © ofmelEAlN Angd od AR AEs} A9 g oFeE
A, A ges, AZes 1eln T2 54 52 AR AnFAe odsrE U
chEA oglolng HQlskn, B oS Wotstel e M) §8% AR

bzt st

o0

al
(o]

ol
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(2) AR} WY
oh AEx=
o ATEol Q@] Yk EBWolEAES EHlsh] 9stel AL, A

3 q,
wshe, RATLE, MOl 20180 RE 4UBH U7 1S AT 10952

)

351

a o
o FFolEA F ofFEtEAl ItEAl A, HEAIYYE =, AEde, 2121 T-2 54 F

25 A EAl EZEEZS Mix kit 4 solution(Supelco,

USA)E AREsHAL, A, 3254 A, H&3AYEsE, T-2 =4+
Sigma-Aldrich (St.Louis, USA)oA] U3t A& AFE5ISITE. ELISA Al&-S ol 2+ A
85 AE 9 20 g Uhflst F d2AYEEE2 20 UHAl 5452 75% HE=0
A5t ofupst the  offoRS ELISA test 7] E(MaxSignal® Aflatoxin Total,
Ochratoxin, Deoxynivalenol, zearalenone, T-2 toxin Enzyme  Linked
Immuno-Sorbent Assay (ELISA) Test Kit, (Bioo Scientific Corp., USA)S A851Y
1, AESHAIF A&5H Yo T2t AgraQuant® Aflatoxin, Ochratoxin A, Zearalenone,
Deoxynivalenol, T-2 toxin(Romer, USA)A|Z%X AE5t%HTable 1). 450nmE &4
2 9l= Multiscan (Thermo Scientific Inc., USA)E o] &5t EA%FS SAsI3TH

o Al¥dLAMS 0|83t A xSt solution standardz 1~200 pg/kge] oA matrix
matched calibration curveZ AHst Ay} gsst AXNAHS ol 4 Qlojon] AR
Ay 71EQ] EEE Zits EIF 4

AATHTable 1.). +AH & A0 OisiAs SPSS SAA2] =T version 11
2 Argste] EARA sioith EARAS ANOVA m2 0] Tukey's testo.2 p<0.05

r
i

1o
>
N
=2
o
ol
)
I
i)
Jo
1)
oX,
o
oY
o\
o
8,
)

o FFolmA(olEetEAl 2FAEA A, AlFe =, HEAULE, T-2 54)8 A&
109710 tisto] Aot WAl ofZetEAle] AEZAWE ANEH, ofEert 214
471(19.0%), 3% 1671 & 874(50%), B= 137 % 371(23.1%), AER]| Q@ 1271 & 3
(25%) SolA AEEHACH, F 3171(28.4%)0| Al ofZefEAlo] AEE UL,
o+ BEFS 3.92 ng/keol 1, EHH = 0.8-14.2 pg/kgS HEATHTable 2). 8 5
Aol maw?, 2y G5 F9 AWE, FR{ SolM & ot=atEAlo] 0.01-3.96 pg/ks
LEo02 AFEon], B AL {ARRE S BoRu Qlt}. ol s4tE Aul GAI9]
717874, A 2 55 E SOl 7RI AeR mEoh

19 of X off opt
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B 34. The incidence and the range of Aflatoxin in various nut products by ELISA

Incidence The range of

Items total Aflatoxin Average
NO % (g /ke) (ng/ksg)
Almonds 4/21 19.0 1.0~1.8 1.5+0.2
Walnuts 8/16 50 2.2~6.3 43+1.2
Peanuts 3/13 23.1 0.8~3.5 2.5+£0.9
Pistachio nuts 3/12 25.0 1.0~2.9 1.8+1.1
Cashew nuts 2/12 16.7 0.5~1.1 0.8+£0.2
Pecans 1/7 14.3 6.0 6.0£0.1
Brazill nuts 3/10 30.0 4.6~14.2 8.6+2.8
Macadamia 2/5 40.0 4.2~7.0 5.6+1.1
nuts

Pine nuts 2/5 40.0 3.0~4.6 3.8+0.4
Cacao nibs 2/4 50.0 3.0~3.8 3.4+0.3
Sacha Inchi 1/4 25.0 4.8 4.8+0.2
Total 31/109 28.4 0.8~14.2 3.92+2.5

NO : Sample number(Positive/analysed samples)

N.D. : Not detected

Average : In positive samples

o FAugol olEATA oo Ustel we A7t 9tk Diella 5L olgeotol A ke

12471 % 2074(16.1%)9] ofZetE4lol AEEJQoH FHA2 16.6 pg/kg, 1 W+
8.8-387.3 pg/kg o0, & AFEOE =2 HAEXE EJH. Chen 59 AoA =
digtoll A 20129 407] % 67](15%)7F ot= EJrEﬁOl A&E9od, 20139 1670 & 174
(6.2%)7F AEEUTt. Essawet 52 Ao @2, 2jd|oje] L ofZefE4ilo]l A&
AnpFo] Hl&2 of2t, Heldl ofRE, o l%ﬂ, 7H1T, 5% 9 o320 ois) Z7zk 33.3,
40.0, 20.0, 13.3, 26.6 ¥ 53.3 %% ct Tk ofZa}EAl B9] HEL ozt HalA o}
no Folay, i, 5% o oo ois] zHz 0.9-5.3, 1.4-4.8, 1.2-5.4, 2.1-3.4,
1.6-7.8 ¥ 2.4-10.9 pg/kg HAAJTH. o]zte] HALoe EAH mAEXIQ ABE 10,0684
% 3,69970] A&=lon, H4 59 ug/kgiﬂ ofZFeE4l By RFS EAr

QR IEAl A9l F&, MAEX I} 127 & 771(58.3%)0] HEE I CH, up7tctulof, At
Pt E A AEHA 4ot 2%F 1097 F 3071(27.5%)0] BEHAL, Ao Hot
A=F2 1.78 ng/kg, W= 0.2-4.9 pg/kgollth(Table 3).

Essawet 59| A-to] oJ5t#, 2ju|ofoflA] of=E, Hapd ofZt, Fo]EY, 7%, &%
2 o-Zo] o FalEAl AL 7HzZF 26.6, 33.3, 13.3, 20.0, 13.3 @ 33.3%°] QHS HHPO
W sEe B4, SolEd, Ji4. =% ¥ gEol oish Zhz 3.5-5.0, 1.5-2.2,
1.2-3.7, 1.3-2.5 & 4.0-6.5 pg/kge] AE=EUH. o]F HZolA 6.5 ng/kgd @ It=
Al AZF AEEo] 2 &R on o] & dAetr v|gh AuE BT
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B# 35. The incidence and the range of Ochratoxin A in various nut products by
ELISA

Incidence The range of

[tems NO o ochratoxin A A(:ge/r}e{lg)e
° (ne/ke)
Almonds 6/21 28.6 0.4~4.9 3.5+1.3
Walnuts 7/16 43.8 1.0~4.8 3.7+2.1
Peanuts 4/13 30.8 1.5~4.4 3.0+1.1
Pistachio nuts 7/12 58.3 0.2~1.9 1.1+0.3
Cashew nuts 2/12 16.7 1.0~3.5 2.3+0.8
Pecans 1/7 14.3 0.5 0.5+0.1
Brazill nuts 2/10 20 1.6~4.0 2.840.9
Macadamia 0/5 ~ N.D 0
nuts
Pine nuts 0/5 - N.D 0
Cacao nibs 0/4 - N.D 0
Sacha Inchi 1/4 25.0 2.6 2.6+0.1
Total 30/109 27.5 0.2~4.9 1.78+1.1

NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average : In positive samples

o AlZel=2 BapAU 104 5 57(50%)0] AEE UL, ot2tolA 2171 & 1071(47.
AEEAL, a2 120 25 JEHA] 4ot AAl 1091 & 3671(33%) A==
B AT 19.1 ng/kg oIl 0.1-124.4 pg/kge] AEEJT. olF 7P ®ol
= Ao FtedAR 124.0 nyg/kg 7AEE A THTable 4).

o HEAYEE 4%, 5ol 137 5 571(38.5%) AEE 0] 7M =7 UERG o, mAE}
A D iSRS 47 12748 eIt A1 2% AEEA] 4t 1099 F 2271(20.2%
o] A&HoH, MY = AEY A2 5= 140 pg/keg AEEHJT. AEHA=
2.0-140.0 ng/kgolQlal, B A& 26.2 ng/kegolth(Table 5).

o Chunha 59 &30 9oJsl#, of2ct 1471 % 571(36%)o] ZAEEHUn FHAF AS
2.85 pg/kg, /IHY2 3% 2% 100% HAE%on P32 135.8 pg/kg, ofol&
711 & 671(86%), Bt 56.01 pg/kgoldth. Al 377] & 1571(40.5%)°] D&
A, & Aebs Aol AabE YRS

o

%

~

oY 32
[

~

F 36. The incidence and the range of Zearalenone in various nut products by

ELISA
Incidence The range of Average
Items NO % zearalenone (na/ke)
(ne/kg)

Almonds 10/21 47.6 1.0~56.0 15.8+5.4
Walnuts 7/16 43.8 11.6~37.0 18.2+9.1
Peanuts 2/13 15.4 16.7~21.0 18.8+2.1
Pistachio nuts 4/12 33.3 4.1~13.1 8.4+3.1

Cashew nuts 0/12 - N.D. 0
Pecans 3/7 42.9 0.1~1.9 0.8+£0.2
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Brazill nuts 5/10 50.0 0.6~1.7 1.2+0.3

Macadamia 2/5 40.0 0.4~13.4 6.9+3.6
nuts
Pine nuts 1/5 20.0 5.6 5.6+0.1
Cacao nibs 1/4 25.0 124.0 124.0+£5.0
Sacha Inchi 1/4 25.0 10 10+1.0
Total 36/109 33.0 0.1~124.4 19.1£9.2

NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average : In positive samples

B 37. The incidence and the range of Deoxynivalenol in various nut products

by ELISA
Incidence The range of Average
Items NO % deoxynivalenol (ua/ke)
(ng/kg)
Almonds 4/21 19.0 25.6~105.0 57.8+21.0
Walnuts 6/16 37.5 20.6~140.0 72.3+18.4
Peanuts 5/13 38.5 15.0~105.0 59.4+25.6
Pistachio nuts 0/12 - N.D. 0
Cashew nuts 0/12 - N.D. 0
Pecans 2/7 28.6 68.6~57.9 63.2+3.4
Brazill nuts 1/10 10.0 2.0 2.0+0.1
Macadamia 1/5 20.0 4.8 4.8+0.1
nuts
Pine nuts 1/5 20.0 18.5 18.5+£0.1
Cacao nibs 1/4 25.0 5.0 5.0+0.1
Sacha Inchi 1/4 25.0 5.6 5.6%0.1
Total 22/109 20.2 2.0~140.0 26.2+18.1

NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average @ In positive samples

o T-2 =409 A&zS 3QIs| B, 5571 1671 & 87102 50% HAEE Zlo] 7MA
o, opZtctolor, A, 7t dA, ARRRRIAlE B AEEHA] T of2E9] 429
A % 379] @%ﬂoi 14.3%0°] =utsh, Adad Bdd2 1157 pg/kgoz 7H %71]
AEHQUTEH B %= 1091 & 22710] AEE0] 20.2%¥ o, AE5HY+= 11.2-151.0 pg/kg
Oll Bt 7&% < 55.91 ng/kg o]QltHTable 6). Chunha 59| A oA+ AA 374

% 17(2.7%) 22 gFolM 9.39 ng/kg &= 2 A= Aolst AutE BT

° 5#‘4194 B AFYAFMAA BIAYANA =7/ 59 s4tE 5 315F Alas 459
T-22} HT-2 =45 &4t Zu, T-2 —.i94 AEe 91%Y o Fd IAF2 334
pg/kg O 2 Hlﬂ_‘* 22 20 g&3h & A4t Aolgs B

o T-2 549 7]&& °F 109 7HiL0ﬂ*1 ol gtstd 24%-100 pg/kg HH= *Wﬂoi
Qlol}, EU= Comrmssmn Regulation (EC) No 1881/20069] 9Jsj A& & ZZo|=
of et A 7|&2 At e=dl, T-28F HT-2 54 9] 7]&2 ofA] gith. Al EUs
1Al e Holl A= Atry AN el AEsStL e Foll Jew, X =
L olF =49 7[Fo] it Alg FRWHA] T-2 m40 O AP AZig A2 ey

rlr FIH‘
™ o
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gejuete 98l Hobe £ 715 AAT Wast 9lof mad

B 38. The incidence and the range of T-2 toxin in various nut products by

ELISA
Incidence The range of
[tems NO o T-2 toxin A(Jge/rig)e
? (ng/kg)
Almonds 3/21 14.3 11.2~192.0 115.7+14.1
Walnuts 8/16 50.0 21.0~124.0 62.3+15.1
Peanuts 4/13 30.8 30.0~121.0 62.8+18.1
Pistachio nuts 3/12 25.0 15.0~143.9 97.2+21.5
Cashew nuts 1/12 8.3 21.0 21.0+1.1
Pecans 1/7 14.3 172.0 172.0+£4.1
Brazill nuts 2/10 20.0 17.0~151.0 84.0£15.6
Macadamia 0/5 ~ ND. 0
nuts
Pine nuts 0/5 - N.D. 0
Cacao nibs 0/4 - N.D. 0
Sacha Inchi 0/4 - N.D. 0
Total 22/109 20.2 11.2~151.0 55.91+19.5

NO : Sample number(Positive/analysed samples)
N.D. : Not detected
Average @ In positive samples

(W) t3&8ols4 438
THolEATE 15 ol AdEd AR 109U 5 7671(69.7%)% 20, TEolE4a 150
AE9 Al=2E 3371(30.3%), 252 24.8%(2771), 3% 12. 8%( ) 22]al 4Fo] A&
Ales 1.8%9 24001300 53] §80]54 45(3=SA, AZee, d3AyEes &
T-2)0] 4589 72 2702 2% SFoA LERT 5434 ApAnt] maHte, 3
5o wgolsa(HEAYTelE + ofgetEAl G2 + FRUANZE a9 4319 soled
Aledod, slojg 41 H Iin A F §Y FEolsaESAYEEE + of

ZtEA Gt ASY 7oz ¢ .

Chunha 52 @7o] Slster, 215 72 3 28A76%)0] sht o1ye) Eols Lol o

dol Qe o2 Yedon, /by 27 74EY IPolSat HeAURE0R s

Uol| A 336.5ug/kgo] AEE AC7} 9Joict

Ak 10931 % 7674(69 %)oH ZaolEAs} ASEon], ol2E 214 = 164
S% 1671 % 1571(93.8%), WE 137 % 971(69.2%), WAERK]Q 1271

(76.2%), % 9%

(75.0%), AR 1271 5 974(75.0%), M3t 771 % 571(71.4%), B2y 107 % 57

(50.0%), tpZtchulop 571 % 5%1(100.0%), At 571 % 471(80.0%), 717t~ 471 & 271

(50.0%), APRIRIA] 434 & 231(50.0%)1A AE= At op7iHolor > 8% > of2& >
oz

AEFAQ, A4 59 02 Q@80 £ Zo® Ut

Avtgol B AA AE JI1E U AL ofFeEAIe] J]Fo
2. 58 So 150 pg/ke (B2 10.0pg/keloltt. @ AatEAle =
g/kg, OISAULelse T5 Sof atstel 1.0 me/keolo], APel=e 7 5ol 200 p

W 1o
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(ch 2.9
o AF §F FU AR 1090 thote] 559 FYOISA(OFERA, QA4S A, UG
AUels, Mgel, T-2 %4)& ELISA A% 7]E2 o|gste] BAstart. olZa} 54l

i
o WUEY A} ofBetEAY 7

-2

10971 & 317(28.4%)M 2= UL, Bt A2d2 3.92

8-14.2 pg/kg? dad= HAH. @3=tE54A A9 4%, 1094
T 307(27.5%)°] dEHAL, HdEFH AURY B HdEFS 178 pg/ks, WA=
0.2-4.9 pg/kgd AEF=S EATh AZA=2 109U & 367(33%)0] dEHAL B

dEF2= 19.1 pg/kg oIl 0.1-124.4 pg/kgol AEHAS. olF 7Mg ol d&d A
< JPrtedaz 1240 pg/kgol HAEHAG HISAUEEE 4f 1094 F 227
(20.2%)0] AEHAL, A2 = 2.0-140.0 ng/kg, B dETF2 26.2 pg/kgol At

—J
N

=4 1091 & 22710 FEHACH, &Y= 11.2-151.0 pg/kgoll, Bt 7
< 55.91 ng/kg= LEIRT

5471 1% ol A&EY AdFe 1090 F 7671(69.7%)9 00, FFolEh 150
A 8E 3371(30.3%), 2%
1.8%<1 2710]91t}. 53]
T-2)0] d&9 A2 27c=

O

i}

ox of e
U ofl ofk
rr i

>

A1, A Lels, Az ol
oigt 7]1E0keio] WRE o2 AlRE D, 2Ho|E40] 4] 0
Al4Ao] 1 ZU ATt QAMEREATL o] 2ojAof & Ao W

-

t}. Mycotoxigenic fungi 5%

o

o

o

LC ¥ LC-MS/MSE ©0]&5t9 mycotoxin®] AA ©L A s}
+ mycotoxin /g FFo|7t A= 5 7ol =71 Wl o
7t Algo] @A mycotoxigenic fungiS BIYsH o]2 Ea2|sh
gict. @A VITEK-MS %S AHget chg ahelsteim, of
£ ITS(Internal transcribed spacer) 7|4 <& A48 o] )
LC 9 LC-MS/MSE o|&5to] Mycotoxino] 259 ZAuhs 3%, A4 U AA] 135, of &
2%, 79 2%, s=AR 78 5 B 2182 } g 5

AMESA AAld g2 ol8sto] 10g% B+

:E
oz
o
1>
o8
>
hu
S
()
hu
(o]]

(Potato Dextrose Agar), SDA(Sabroad Dextrose agar)ufA]o]] E= St CHAIZQJAYEH (A]
= o9 7% ¥ 4, AEFEAR[A 1A 2016-725(2016. 7. 26)].
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o 25°C &&7]ofA] 547 vjokst & oAlE]= #2 PDA, SDA, Rose bengal agar(RBA)9|
Al2E 821 HH#% spreader, 202 Tt E= 0.85% AjgjAldr~=z2 1/10=2
SIMAIZI &5 1mLS PDA, SDA, RBA HiAJo| =FA|Z] & 25°Col] 7oA 10€1F vief
sty

(1) MALDI-TOF MS (VITEK MS)E o]&3t &4
(7l MALDI-TOF MS #A09] g
o MALDI-TOF MS (Matrix-Ass isted Laser Desorption/Ionization Time-of Flight
Mass Spectrometry)= 1980\dtfol]l T4, DNAG# 22 AA| LA 229 +4
S 9]sto] JHEE|Qich MALDI maA|Aods= AJA] mRxte] A steba Baf ¢l
ol B FAZ GA|SIWAl Yejo] uA| AEAZRE aj2 7|F] Aeje] o] a7t of
oAt} Aol AL & &x] ke A|Ro] BMo] shssln] AU ALK
gonz YA/HAZzutE 20 AFEA vlsf iAoz ter7F i ol

"}

st oA AR ZE WAIA] oot FAE = RASAY AN FEE Alestt.
o THMAlY; FEOlE FAZ FAlOoR ’%*%‘%i—OF ATE FEstl, ZREYA

(Proteomics)2t= AlshEaS ©AAIZI MALDI-TOF MS& @/J12A &4, Y-

A ¥F2 DNA-DNA hybridization, Et2she B4 x|& BA 0jAe 24 = chat

o gL o

o MALDI-TOF AgZ4H2 3| Al A= o|foiit}. E4=740] oj28td + Q=
= Algo] tiEZH A= XNZAY] RTIstgES £¥ste LAIFEY 282 A
Aot o7lo] &2 £719 At A 2o|NE ZAfste] 2Astd AlR-UIE-A &

TYE2RE ol HEAY. =AM oA our]= AAskd HEHAS Edl
v& 59 A

AlgE o2gA]7]7] miEof tEHA9 A4 I Algel iE- A9
st A2 e 2% = vl

o THEHAl BAMo)= 2 5-dihydroxybenzoic acid(DHB), a-cyano-4-hydroxycinnamic
acid (CHCA), E+= 3,5-dimethoxy-4-hydroxycinnamic acid (sinapinic acid,
SA)S9] TlEAs} F2 ARECh YA o2 electric fieldoA 2 UxIZ
WL 7148} B3 field free Ao 7l ol2e WA, £AL olee LE 7
£+ Y2(time of fight, TOF)] 93] ol2e] ]IS S7stol 24289
29 B A}

(L} MALDI-TOF AZF2A7|et nge 54
o MALDI-TOF AEA7|s 0]4e SHYe g as A4 sx %s}oq oo

= %

iAol WS A5t njAdE ARo THPAE miE glojEjHo]Alt H

s sk Yot s S0 AR EE tIR29 dio] 2ot
HiA1 0] 20% ©]A I e

© Ribosomal T2 FF& FH0|H A2 AEAA RO|A WHetw7] mizo] 25
wAS o]&st AEEAY eAds msh] fsliMe AR B =FHA g2
freshet A|&5 ARESHAU HA| B 245 st Xshe d%olle 70% o0
Hshiof gt

o D& =4S 93t MALDI-TOF Az BA abge xa #u|, MALDI-TOF AHE
& =5, dolg F49 3HAZ olfoit(2d FxR) Alag FEPES
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MALDI-TOF gde] @y 9t Ane gt e Fog Lot ujgd
032 22US MALDI A2 S2o|Ed] =usto] e K 3 1 o] e~
£ =mslo] e AXAA FUF TZALS PP

lExA foie ol EUEH, Hesy T
formic acid 51} & 7}st Q7|4

L7]80jo] trifluoroacetic acid,
WobeR Algstol Azsted, 4e 974k

MALDI TOF &A0]|A protonation ©0|23ts TetHol & =o]= S sttt
E3t U E FRYE AA 2AY 4ol= dEglor Ao mylE o nj¥Ee ©
H““Ol A ZEE ster, AlRE =Y 3 § UlEYAE =R57] Ao Fst {7

2 A2jste Aol tds 5782 st A e ©99A miEsS d=d =80
%Ur.
MALDI-TOF A&f 242 2 ~ 20 kDa ®HejolA AdHELS A=t} dE2|ot] X
ol oA ZPEHE= £ YAl 4 ~ 15 kDaolil, Swissproto] S50 Qe
LB =0 TuRA Fx7t 15 kDaostollA 7P wWa ® ofyz} B aE Flof ofst
@ intact HfE|2jo} AofA AEH dio]upA el gjfFo] 15 kDaolsto]7] o]
0= 57 HlolEHlolAE 2 ~ 20 kDa HYoA FFE0f Tt
MALDI-TOFZ o] &3t A2Fo] massE AHMEZtZ 3H0Igh 713 AZE | AFYY &
Et3o] AHERLe} vl wsto] #&2F el o

r{m

I‘IF

Ptckmg_, s of —
Culture 5 colonies Incubation
plate Resuspension 25C, 7 day >

in antibiotic solution Centrifugation
Supernatant

Target
preparation

s JLIL

Spectra analysis

MALDI-TOF MS

Data analysis

a4 79. udE 8 2

(2) ITS(Internal transcribed spacer) @74 & &4 o]&3%t X4+ 4

o

= o O
Al R A2 38571 #ste @71M298e oldste Aot Aletel Ffol= 16S
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rRNAS olg3tit] Al 57 BE @UIAGa 5 So ArINAS Wil AU 9lolAl
At &7 H 40 22 ol&=1 At Al+t9 dol= ITS(Internal transcribed
spacer) ¥7|ME FAS ARESIRAT 2 AldE ARl Qe VITEK MS o] ZAxprt
unknowno 2 U} Ay=S ZAlo g 30151

h A1 B4

o Genomic DNA =&

- DNA #2|. Fungal DNAEZ &5t7] 9ste] Liu 59 AdW™S ¥HIAA
A8st3tt. 1.5ml eppendorf tubeo] 500pQ lysis buffer (400mM tris-HCI [pH
8.0]+60 mM EDTA [pH 8.0], 150 mM NaCl+1% Sodium dodecyl sulfate)o]
29 mecelias 22 & G204 1027F WA] stal pH 4.82 W7Astol 150n0
potassium acetateE 29itt. I231 YAl 10,000 xg= 187F YA E2]s}o
F5 82 O eppendorf tubed] 2 & tHA] d4Fesiqitt. T22al dAiFeld
&8-S eppendorf tubeoﬂ Y1 ==2F9] isopropyl alcoholEd “E2 & FHAIOJA
S+ & 10,000 xgo 2 277t dAdie]sto] 45AZ ¥t DNA pe
70% ethanol& A&t i 10,000 RPMOo g2 537t dilZeste] A5ds el
DNA pellets AlyEn2 ZAXAIZCH 2|3 50009 3&F 5540 &A%

© Genomic DNA 45 lOpL% DNA template®2 AFE5to] FHaAAMTHSS ]336}
At 9] primer(5'- TCC GTA GGT GAA CCT GCGG-3'" ¥ 5'-TCC TCC GCT
TAT TGA TAT GC-3')2 AF835t9 Mastercycler gradient (ABI, US)Z 16S rRNA
AR SEAIZ.

& 94°CoflA 57
3] UrE S 72°ColA HE
o ZZx] DNA:= K17] q=g

(o]

7

g

o

55°C 1&, 72°C 1+9 A& 35

rE
ox,
ﬂ.llO —IOII
> O
>~ 5
ol Q!
o
w
S

tlo
ofm
:ol_‘_r‘

o

Q

S

[}
wu U
o

S Quick spin DNA fragment
ZA22 AR, ZdAlE DNA
= ABI Prism 3100 Genetic Analyzer (Applied Biosystems, Foster city, CA,
USA)E AHgsto] PO R GIINES BASIA
o AVIME HEE vHS o Al R A 34
- IS gAY @rldY AW A dolgg Sl 9lstel GenBank
(http://www.ncbi.nlm.nih.gov/) == EMBL (http://www.ebi.ac.uk/ embl/)2] A}
2oF HWSHAY. Aot & R & 38 AT 7IE2 AtrEAY dEdS Hsto
CLSIel Z1E fAl @7 AR Agalgd J1Eg Agslslc. 9% ol Uig
A} Ql
s =

S HY 9 54 FO2, 95% o ALY WY A 5 £02 SHNUL

(3) 2o =X A}

O

AWF 3F WA L M 135, ofR 2%, A1 23, $BAR 7 5 3 2758 gyoz

o] $gSIrt. VITEK-MS2 213t 17501901 §7IMYE2 2elgt 2L 5509

EG T PR P RERE SsiA B3 2L 4FoIUT BB} MR ot & 4

= 1e 150190,

ATF 35 0 ofFels
O

oto] sholw| iy o]9] Fol= A flavusz olEQict.
o= 12%5 Al A F

3
graminearumo] b&7F &5 97

TG
i}
rr
o
N\
M
ful



Aspergillus spp 1%, Fusarium spp.2%, AL X & 7lo] 1%, I &y o+ Al
Bl 2 2 gl slo) 37 ol

off it AMAFE A4 253 ZF A flavusz2 ZRJAE AT ESF o AALRAE 659
A. ochraceusS 2015191, 152 sholah 4~ Qo 1 1 &Hx]

2=o|X= A. terreus, F. verticillioides, A. ochraceus, A. niger, F. verticillioides,
A. ochraceus, A. flavus, F. verticillioides, A. ochraceus, F. graminearum, A.
flavuss AEE|Qth. E95] A. flavuse aflatoxin 7A=0| UYENG OO, F verticillioide&
oAl 2 Trichothecene (Deoxynivalenone, Nivalenone)Sol|, A. ochraceus
Ochratoxin 7A=9|, F  graminearum? Trichothecene (Deoxynivalenone,
Nivalenone)SolA ZA&H Zloz UERY} mycotoxigenenic w37t A&H 2o =40]
SagAAtE o] AFY 2 FASIAC. (£ AX)
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® 39. X4 A &Q Ayt

iz F
A L ZSotEetE 232EMA M= .
(M9/kg (ng/kg) (vg/kg)
TROEE (OFS2I54BY) 877 =4E =4s A. flavus
ZEAE|IE OlZatE Al B1) 1527
i pipe o5l B0y 115 75 24z A. flavus
OHAtEIZAE|IEO| W HZE (83 pg/kg) EHE EHE A. flavus
SHI| L B2 'l 4] =4 =4E A= (28.12) Fusarium spp.
GE oY A E4E =HE A= (54.39) F. graminearum’™ "
OFEl S0 =HB Al 4 A =8 =4E AZE (83.08) Fusarium spp.
Of ZHA4 Al =24E =4E HE (33.92) Aspergillus spp.
2T EMA =8 =4E HE (20.85) F. graminearum
Al SMMF ME=MA =4E =4E 4= (33.02) =4
o
e SHMF HM=dy =8 =4d= A= (3335 | £ graminearum
M Al
[ S |
SMMEF M==AY =8 =4 AE (24.57) unknown
SMMF HE=MA =UE =HE HE (85.21) unknown
STE44 =24dE =4E HE (49.96) Fusarium spp.
CExE MA =dE =HE HE (60.56) unknown
SA M4 =4 =4E AZE (8240) | £ graminearum™"
O EEMA =4dE =4ds a4 .77 F. graminearum
ol otz ol 10.1 =8E =4E A. flavus
sy
3|Lt2l 119 132 4= =4 A. flavus
e Ao AF 1 5.1 =HE =4E A. flavus™
7{o| ¢
—
T 7O Y5 10 6.3 EHE EHE A. flavus
ANF X|71 o Elo|A0|”HE =AE 40.59 =4E A. ochraceus
K9 Lixd =2HE 24.39 =4E A. ochraceus
LD ZXtaee|n7| =82 =4E 20.45 =E4E A. ochraceus
= a0 AME[H|E]| =d=E 16.00 =4= unknown
FEZ LFH %02 =UE 13.46 =4E A. ochraceus™"
27 ojL AEHH =2AE 13.46 =4E A. ochraceus
8in1 Excel Ot 2= 34.48 =24E A. ochraceus™"
F. verticillioides
A. ochraceus
A. niger
F. verticillioides
A. fumigatus
45 | E22 ¥ 8 =UE =UE =2dE A.Aocgraceus
. flavus
F. verticillioides
A. ochraceus
F. graminearum

F1) ITS- @714 QD ool

- 154 -



17,000
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2,000 ! s e £l

Looe i i i [ | il i i

i i Lo o b ll JI Ll 2 . B :

2,000 2,500 3,000 3500 4,000 4500 5000 5500 6000 6,500 7,000 7,500 8,000 8500 9,000 9,500
Mass m/z (Da)

Aspergillus flavus wild type-1

8000
7500

7000
6300

| I 1| [y | I i | L
2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 12,000
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Fusarium graminerium wild type
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3400
3200
3000
2800
2600
2400
2200
2000
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1600
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Intensity (arbitrary unit)
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1000
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300 ' I
Il

2,000 3000 4000 5000 6000 7,000 8,000

Mass m/z (Da)
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Aspergillus ochraceus wild type-1
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Aspergillus niger wild type
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170,000

160,000

150,000

140,000
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N
]
=]
o
=
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2}. Mycotoxini} Q@ J=l Zo]ele] ArutatA| XA}

(1) Mycotoxino] A&H AlFAQ 130l 2 T &Qlez JHAAAZRAL
- 2ol =4 (o]0l £ 2003)0] 9l5tH, F graminearum 422 ujx|o] 2
5°Col 8% 3 Tricotehecene & F&5t0] TMSE 8¥F2A]7 GC-MS A&s5to] EAsH
Fcy. A Ayt 153+ 57} NIV(Nivalenol)¥t 4-acetylnivalenolg& 245191, 745 +=
DON(Deoxynivalneno)yt acetyldeoxynivalenolS A§4dsto] 2juta} G5 A|HtofjAl Ad
AFElE wel7|Y @5E5S NIV(Nivaleno) e AAHES Shelstsict.

- B3 SapolM e 1624959 =4 Ade2 144457 DON A d+taQdar, NIV
357t 8t E R, AAuts uetolM FRshe £ graminearum 559
54 ALl A9EE A2 e Fashe A2 UERdG. o]2igh d42 tleg=

ot BO] A|Fof| #F25h= F. graminearum w3°t= At ApolE UERUAL gl

ol
O

H]
..... 1 711 : I
> B 10 g +—H
DOt et | |
il 1y | e I
[ g [ 10
| | 301
VR o= —————— E,j,;ifh il |I
.'h [Fiit4 i e | e | —
7 (e 1
Fmre 2 Oy of -Hecen a2
Faa= | Chaonsgsnol decennnalanclDETD R
LLDEONSA T30 SIM Aol 1HE NIVYS 250 SIM 22niE1

I3 84. DON, NIV A% I 20IE T4

(2) %ol A=A L 97 5o LA}

(7hH ="ol=4A A =7 ( Milani et al. 2013)

o Aflatoxins

- WESEL &% ofdt) U Arhy 7)%o] 9k S4%0lAke aflatoxing WSt A
flavuset A. parasiticus®] #AIEA L LMol QoA oAl xze] glod,
aflatoxin A=A =2 AJGsH FAN L= 7Ale LI=AoH. ARAEAS
e WEe2 RV WA & ol 4TSt aflatoxin®] FAub VAl A, flavuset
A. parasiticus Z%olo] 7= 4 9ict

- A. flavus 9} A. parasiticuso|| 9]l AAtE]= aflatoxin®  Aspergillus spp. 3% ik
= o2 AHS Holth = £59] Aspergillus spp. oAl AAALE = aflatoxing 33°Ce}
0.99Aw[E&d = (Water activity;Aw)]olA] F]AQ] x7AQIH| vwtsl, & Aspergillus
spp. 9 A2 35°Cet 0.95Awol|A A Attt} A =44k g 2404 o]
FojAle & & At

- o]l Ayt= A flavus, A.parasiticus?} A.oryzae2] A3Ato]| 9)
dhe HOoL= 25°CY o A4 0.82Aw, 30°Ce} 37°CY o A4 0.
Miscamble(1995)°] H LAt SARHTEH  SHX|gF o|lHAL= A flavus?t A
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- Fusariumo] 9Jsfj gF

parasiticusol| 23t otZetEAl A4te] vl WS HOoRA|= A9
- oA ol "HA & & e FFolE2 2 of 10%0] sidshe A

parasiticus®t | A. flavustt= 7o =& o

vl A parasiticus Fel5tat A A flavusQiH], S0]EAIE O]=0A Q] A3Z

S B A sgE S5l Aflavus #2|wt=0] tiAl otE2tE4l Blak B2E 9H=0

Wb A2 &RISIoW A parasiticuse 22 2704 By, By, Gi 18]al G, & TH=

ojWitk(Dorner et al, 1984). O8] 72 EE A flavus B2l HE A|Z 2T
OfEAFS TEO|WXISE A parasiticusd=2 13X &2 AZ & 2 AU

Ochratoxin(OTA)

- A. ochraceuso|x] XAsH7] £ £ESH (Water activity;:Aw)et 229 ®Hel= OTA

AiaEct G 4§ go. A2 Be]n2oA &3l oF 30°C(Ramos et al., 199)°t &7 2
=H 8~37°C (ICMSF, 1996)0ll4 HAjstct. 22jof w2t OTAS] 2|t 42 2= A
2ol 0.98 AwollA A5 4t Awel w#sto] Awrt 0.96~0987HA] 57t mjet u]dof
of 7|gtst 420 AAbo] OjE] & AZF AwZl (25~30 °CY @) 0.80Y ] OTAZA 3} AY
d = o 5715t (Marin et al., 1998) OTAY] lojA %4zt 0.83~0.87¢ ©f OTAFA <}
MAF = o Z71stcH(Northolt et al., 1979). food matrix®} SOFAEj= OTAAALS AX
st=g| o] - % QsttH(Madhyastha et al., 1990).

d

- P. verrucosum= <2 W99 2%=(0~35C)oflA BT & £ Ao}, 25°C= J=°f oA

z
OTAAAY] F| A ZZA0IX|T £2 $2/JEHIQ 5~10°ColA ZF7IZF AA7IE &<t A4tE 0%l
o AFE F29 FA AAES 0.95 Awth. ShA|gE £A9) OTA AJ4H2 0.90~0.95Aw
Rl OTARAREE ARtk oAl Z7iict. OTA  AJ4to] st Aw  F|Aagte oF
0.83~0.85Aw 11 XA Al7tof o]&stoH( (Cairns et al., 2003: Fig. 8.8).

A. carbonarius®| ‘Hot, A% 22ju OTAAYZSo| tisl] e384 ti7fase] I HA
stod o ANt AHE = 4~ Qitt. &0 Mitchell et al. (2003) and Batillani et al.
(2003)= 47 W9 G F7MolA U2 AlSof sl 15 °C oF 45 °C o= A%t
Al Ete At Ao 35°ColA &]aL Aol LS A2 Wit 3 =204
25 ColM = 7H 2492 Aw U2 7HRL Qlden] Ao dojA A9 Awe 0.93x}
0.987AwAto] 2 ThF3ct. QUAAQl ZE=RA0A = 56U Altol4fat A (156-20 °C:
0.85-0.90 aw)EC} =& 2%t AwpZoa] AAE OTALF @4 temporal OTALS 57t
Aot Fast 3Fol=o dist o W2 JE7F BRSAXT A A ezar Heo o
gh profiles= OTAAAHE T35 2t A & 4+ Ao

Zearalenone

ox

5017 A= YA 2 g2t 16%°] g=d o J22j1 %7}
25°Cy A mjz WAL QT (Zwierzchowski et al. 2005)

Deoxynivalenol

- ofmelsl Al9l Jaln AlEw} st HleAlUEEc] B WAL Qb g

A deAUgese 100~1300ng/g Al 12/15 S44MESo|A  LertHNgoko
etal. 2001). Hl A o] =o] Z|cjote 30CY wf 65 Hahet 37 0.995Awel o2 L
Epgtet.
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# 39. Bol5A FA 2k

Mycotoxin Temperature (°C) Water activity

Aflatoxins 33 0.99
Ochratoxin 25-30 0.98

Fumonsin 15-30 0.9-0.995
Zearalenone 25 0.96
Deoxynivalenol 26-30 0.995

Citrinin 20-30 0.75-0.85

Fumonisins

.
ol
k1
rr
4>
Mo
i
of

(0.93~0.995Aw)1t 2%(18°C, 25°C)= AlFHUlofA] AAIEUT}. K45 AH|O] XA X}
olgut e F2 2EAJEet WHASIY FusariumE-Sit FLUA LAY

Al ZE X9 ZA9) Eryilo] st gAaES AAstke 2ol E
Magan(2004) 15~30°C9] 29} 0.9~0.995AwSE ESAEMEO] z|A X710 2 Y 3HCtH
Citrin

- EA4AMALe. 2 2of et %71 20~30°C 2] AwZ} 0.75~0.85awd o 2HAHSHCH (Frank
o 7 =2

=
Ago] 49 Sat A

3
1992) £35] Hg YatolA o] od®l F@
.

Alternaria 330

- AlE gddez dexl w2 Asyt @4 genus Alternarias EGL 7148 AZRHUO

. AEL e enoir MAsHs Zloz geFon Wzt © & 24
x

=~

J
P

o] s bl

AA o

W AAE= Ayt ofxj 59 Bufjet BB ATEojMQTt. A. alternata= £3] 73R}
sa=2 AAols X199 airsporadA] EHAE ojX]= LA QI ZAPo|tt. &S &/dSH
3of Wol AAlsilon o7l WREoA 7P dubdoz muWo] 7= Fgol2

o] A X2l JtHHyde and Galleymore, 1951).

5

- A. triticinaq® A. alternata?l 2] Z80]&52 YL7§o|7} A2M L= ZrAo g AbAR
HE2 st o3e AeAMWoltn BeAln ARG T2 Eo| JFL 7
2 & . O Alternaria $52 EOLESH T 224 BjRE Az Q1o Sagt
Hd ol

- Alternaria S5o195l A4tEl= 540 7 7P Fast FAARJ ARIAIGE2 the
dibenzo-a-pyrones altenuene (AE), alternariol (AOH), alternariol monomethyl

ether (AME) 72]1 derivative of tetramic acid, tenuazonic acid o|t} (Meronuck
et al., 1972: Pero et al., 1973; Harvan and Pero, 1976).
- 4 EOLE, £ OFF J2]10 ZShoA 2% F X o] mycotoxins MY = Alternaria
of o5l TtEolAl= Aoz AFHAG. 2y BE AN Alternariasol °J:t &
o}, AAL 231 mycotoxin AAHo]|l Thslf two-dimensional profilesE TH=o] W7]$sH
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- A7t mycotoxin AJAtu} AAF7RO] H|w = 2 EHQZF AEQF AME 12]11 AOHHECTH
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