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O +%o] 54 T/ % Esisty 44
1) ofZeEAl
o} Z e} EA-S Aspergillus flavus, A. parasiticus 52

g2 o 200% Awrb defA An
Aow el ek,

257} 24-35%, 0] 7%

B RNE AAHE 22 oA

el ) s

.

|

Fo 99 AFomt 2 S54, %R, BT, Yelad, v, dEAAR Faw
To=, obZEtEAl Bl, B2, Gl, G29] 4% =27F BRSASHA HEH Qlon, FotE
B4 o] 458 ot
¥ 2. ol ZepEale Belgerd 47
e 1§
ol=g}EA Bl o}Zg}=A B
EAA =2 o= 24
ck AW @S AT Gy 2 wea 9y
UV 244 FE24 9%
A2 C17H1206 Ci7H1406
A 312.3 g/mol
?}‘/\1
S FZehEA G obEeEHEA G2
AL Ci17H1207 C17H1407
A ek 328.3 g/mol 330.3 g/mol
(0] O
O
?_g_/\l
0 0 OCH;4
FEHEA Bl o WG Soluel 1009 AolE wAD, A WEF FE w7
o} eglolH, T IHE= WUAF vluwA] Ak Y-S Bt



3. g FlA ol EekmABIel FAEA
Kl LDso (mg/kg)
2H(11F%) 0.43
A 0.60
gl 0.55
N 0.50-1.00
A5 2D 5.50-7.20
e 0.30
et 6.30

2) dEAUZe= (DON)
DON< trichothene®l] 43}= BEIY +%
Ao, 2 9, S+, By, Y, 5™
ojHth W& Wk® WA,
AAzAN  FEF ohAERFE=EA(3-actyl, 15-acetyD7} A LAFW, FA3t
| 5

Fusarium F14 A9 o2l wge] 547 $EARSA SA6 2957w gt
F 4. vEAYTE =] =Esiety 54
Kl ek
=44 Deoxynivalenol
8 Ao ufsy A%
AR C15H2006
A 296.31 g/mol
H CH,
H;C z \\\\\\OH
T2
O -
OH  CHs
1 }_E__Q_
%EHE Eoﬂ =
o etS wWES o Hg




5. e FollA 2] DONe 5454
< LDso (mg/kg)

A (3&h) 27

mouse (74-T) 46

3) A=

ALe=  Fusarium graminearum, F. culmorum, F. celealis, F. equiseti F.
verticilloides SolA MAE = 23 AIEZ, o] ZFo]ZFS DON, Uity =y e 2
Fol HaE gol AT A9t Wk LUl A & WS 15052 /tastel s
A e WAAS Bk 6709 o] EATE A g

AAAA R S, d, &, AMRSss, 53 22 A 2aEy, 315 gee

5 e
=49 Agd =
3 ZEEE:
A C18H2205
AL 318.4 g/mol
OH 0 CHs
22 o
OH e o
I .
Qs =:0.002
oAl 58, ke 24, WEE 18
a—zearalenol B-zearalenol Zearalanone
OH o CHs OH o CHs OH o CHs
[0) [0) (o]
= =
OH OH OH OH OH o]
a—zearalanol B-zearalanol
OH o CHs OH 0 CHs
0 0
OH “Non  oH oH




=]

7. R FolMe) ARU=e FHEA

= LDso (mg/kg)
Mouse (74 ) > 2,000
Rat (“4) > 4,000
4) 235541 A
o AgEL A (OTA)= Aspergillus 2 Penicillium 4, Fusarium % =3%°] 549 4%
o= FE IR, AY, AEE, &9 oA HEHH 205%dA TR 7HEE s 9 F
A ek 7HEY AlR 29 Al 7 2 7 AFeAE HE 7HsAdol
X 8. LAE2IAY] =855y B4
Sig -8
ERE o EA A
AL UV ZARA] AF8-Hof| A =52 & 37
°° o Zke] fHof| A Ay F
B 221 CzoH18CINOg
o 403.82 g/mol
O\)CiOH (e} OH (e}
T2
Py =:0.987 mg/L
718l =5
I 9. T FollAY ATFAA o 854
< LDso (mg/kg)
Mouse (%) 46
Pig (%) 1
Dog () 0.2
Rat () 3.9
5) FEYA
SERYAN L Fusarium verticillioides®y Fusarium proliferatums 2] w33olol A F+=2 A

%™ propane-1,2,3-tricarboxylic acid®} 2-amino-12,16-dimethyl polyhydroxy-
eicosane¥} %2 diester 7+XE 7FA|al A

FEUA A B, F, P 1§ o] ¥4HUT olF B 1fol 4EF 13 wel wAH,
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Blol S4e] 7bg ¥& Zow deld gk
F2 S5ge] fHs AL AR, S50 S45E ARE S FFYLE
A ol WAR I, 25} £ AGlA 53] wol WAt

= W&
=4 Fumonisin
A2 Bl: CaHs59NO15 B2: C34Hs59NO14
A B1:721.83, B2:705.83

COOH O

CH; R, NH,

T35 CHy 9
B1l: R1=0H, R2=0H \/\/%)\/K/K/\/\/\/k
B2: R1=0H, R2=H e} Ry OH
HOOCW

Q

o,

PN
T

¢}
HEE, obEYEZ 55

6) T2, HT2 toxin
T2 5213 HT-2 A1 trichothecenesA %9 Fusarium ++%°] 4ot DON} th=
Al 8H A FAS7d o 223} Ho] 9l ABMY e HA4E 2A%E5 trichothecene 7|

LA=d e AAFH

A

¥ 11. T2, HT2 toxin® +%*

T2 toxin HT-2 toxin
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1I-1. A7 5=
7h HASER
O

5 U 330 54 AN S FE Ats A3 A8% = A vlE
Fas #HAs)
O 259 AMIHHS =9 A FAE T35S Hg 7)d vid
U, Al EE3E
O AEeA7]5E o] 83 FFo] 54 635 114%E FAENHE M 2 Fa34 A5
O #3ol=5a w8 A 2 38rle-diarle A4 AE
1-2. A97ide] 284
O & Alg EF= E4HPHd& Aflatoxin, Ochratoxin, Deoxynivalenol, Zearalenone,

Fumonisin, T-2 toxin 67}%] Z2§9 ©
Bapgol ok BYuA 2

g E B

et o

, HT-2 2 A&

1) Aflatoxin 34+ HIAC AA)
A& 50 g + NaCl 4g + 60% HE% 250 mL 287 1% F5
F= c FZ Mo 250 mLY ZHEFE Yol EatEa 1087 WA 5]
Fe NS AYAE o] &dle] AAZ g o)
SN 20 mLE FHEte] W A 7Y
- FH 20 mLE Ao E9AA AFH
- MeOH 1 mLZ Aflatoxing® |8A7]31, €&3l= 59 &89S
33] Ax WMEZHA o] Aflatoxing 3] 8E3fo] 24 wlo]
A
g=o
ZHF 1 mLE 718t Ao #&Esl= Aflatoxing €8 A]17] 12
Z-agpo] kol ol E3tste] F Bu7 2 mL7t HEF dle] 7]7]
A8 93 AlggNoa A&
7] 7] 52 - HPLC-FLD(EX.338 nm, EM.425 nm)
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2) Ochratoxin & HIAC AA)

- A& 50 g + 60% HHIEYUE
C oA E o] Bste] FEE O%Tjr

\}
(@)
(@)
3
—
(\]
Hm
o
k
b
Clot
i)

=
=

i

sl 4 mLE #3te] 44 mL phosphate buffered saline pH
7.400 A (HNEYE-S] HF5E7F 5%(v/v)7F E A ke
- B A REY dA"S Adl A8t $, 20 mL phosphate
buffered salineE #3 ¢ 5 mL= ZAHE SHAAH A H 55
Hol A BE A= A7
=89 1.5 mLE Ochratoxing &8 A]7]11, £&3l= &< &=
3§] xgl,:_ wZ2) 2y sk Aflatoxing 3| &&3ho] 24

oo ¥

A

op
o 2

ju]
-
%]
=

1.5 mLE 7Vste] A-o] 7EEE Ochratoxing 88 A 7] 1L
o] °L°ﬂ ‘“40} =] & TuM 3 mL7t §EE atef 7]7]

o Ju
o Z ¥ n2 o

Moy o

jg
;
f

'y
o
HU
>
ol

717184 - HPLC-FLD(EX.333 nm, EM.443 nm)

i

S| ‘?.,3

3) Deoxynivalenol % T-2 54 FAEA

AR 20 g + SMHEYEH/ZFS(3/1. v/v) 200 mL 30&3F J&
CEZYFES AR oHsta o #9125 mLol| n-F4F 100 mLE
7heke] 10x1F 7}3*711 2%
. -850 SMHEUER/SHFT S8 300 mL 7HAE ka0 dal
e AL 80 mLobsel ST EES2 55
gl WEE 5 mLE Yil 545 Fi3] Sad) oA
SREEXE 45 mLE 7tetal o ARA R oJg & o3l 40 mLE
°F 10 mL7tA| FF3tal FEHO = ALE
CFrE el 2284 10 g¢& —gi‘é;i_%% o] &3lo] X
CFEAS FYsta FEEXE/MTE(9/1, v/iv) 100 mLE Wt
ke B2 AS IH FHVR FFIT
. cAaEel HWEE 4 mLE Vhetal FEAS 4As] 52 e v
APgHoT A&
- AFEN 1 mLE AA 7arste] A[EskA 0.2 mLE 7hsta HE-
&, WEFSlH A Ao A 2017F WEEAIZITE BEE $ 3.8 mL 24
NEE 78kl GC& *]%%‘3‘12&‘ AHE-
7)1 7134 - GC-ECD/FID
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4) Zearalenone &% &A1

Al® 50 g + TRE 256g + & 20 mL ¥vpzt &3
250 mLE ¥& tg 9d3s] ¢
- IOEZ 49sta 50 mLE B

Y4 133 $53] 4=k

o

iy
—
H]I‘ m{}‘v
)

GV
1% ot
o ofy

oﬂ -1N' ‘lﬂ
2

-

m o

of
k)
>,
)
o
i
il
O o
o
a2
off
e
_O‘L
ki
9
>,
T
i

- F] A 10 mL NaCl €945 &3 3 5 2% NaOH €< 50 mLE

Al® 20 g
5wzt A%k ﬂ%%
F= FEES A E o453 oA 10 mLE phosphate buffered
saline €9 40 mLZ 34
4018 EEol Ae F fed oA o3

- FZEN 10 mLE QAo E pH 6.8 ~ 7.28 XA3
A - Phosphate buffered saline €9 10 mLE =35}
W e /E(8/2, v/v) T8N 4 mLE &

717184 - HPLC-FLD(EX.335 nm, EM.440 nm)
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¥ 14. MS 717] &9 =4

Typical Requirements for identification
MS detector/ . .
L systems Acquisition Minimum
characteristics . Other
(examples) number of ion
S/N = 3
Analyte peaks in the
) extracted ion
Selected or multiople
. chromatograms must
reaction
. fully overlap.
) monitoring(SRM,
Triple quadrupole,
) MRM), Mass L
ion trap, Q-trap, . . Ion ratio within £ 30
MS/MS resolution for 2 product ion .
Q-TOF, ] %(relative)
] precursor-ion
Q-Orbitrap ) )
1solation equal to or
of average

better than unit mass

resolution . .
of calibration
standards from same
sequence
o Ao wet gEE 277 24e % 159 2o, 7 AE¥ MRM(%:+E SRM)
o] AL E 163 2t} o] AL Zzte] A@Ael @7l weh WA 5 Aok o
oS FEF 2 WA £ Yk /Y LAY 5L A9sAn

& 15. LC-MS/MS 717]1%4 =1

Nexera X2 Liquid chromatograph (Shimadzu, Japan)

Column

Kinetex Cig (100 mm x I.LD 2.1 mm, 1.7 mm)

Column Temp.

40C

Mobile phase

A = 0.1% formic acid+5 mM ammonium formate in Water

B = 0.1% formic acid+5 mM ammonium formate in Methanol

Gradient

Time flow (mL/min.) A (%) B (%)
Initial 0.3 95 5
1 0.3 95 5
3 0.3 90 10
5 0.3 50 50
7 0.3 20 80
8 0.3 10 90
10 0.3 10 90
12 0.3 95 5
15 0.3 95 5
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LC/MS-8050 (Shimadzu, Japan)

lonization Electrospray lonization (positive, negative)
Interface temp. 300C

Heat block temp. 400C

DL Temp. 250C

Nebulizing gas Flow 3 L/min.

Heating gas Flow

10 L/min. (air)

Drying gas Flow

10 L/min. (nitrogen)

MRM Detection

MRM (Multiple Reaction Monitoring) mode(3% 3.)

i 16, wFo] H4a AE MRM =7

e R’.l“ Exact S Precursor ion >Product ion (CE, eV)

(min) | M.W. Quantifier ion Qulifier ion
Aflatoxin Bl 7.12 |312.30| [M+H]+ |[313.00| > [285.00| 25 [313.00| > [241.00] 40
Aflatoxin B2 | 7.00 |314.30| [M+H]+ [315.00| > [287.00| 27 [315.00| > [259.05] 30
Aflatoxin G1 6.85 [328.30| [M+H]J+ |328.90| > |243.05| 27 [328.90| > [311.05| 23
Aflatoxin G2 | 6.72 [330.30| [M+H]+ |331.00| > |313.05| 26 |331.00| > |245.15| 31
Zeralenone 8.18 |318.40| [M-H]- [317.00| > [175.25| 24 [317.00| > |273.25] 19
alph—-Zeralenol | 8.10 [320.38| [M-H]- [319.00| > [275.15| 21 [319.00| > [160.20| 31
beta-Zeralenol | 7.80 |320.38| [M-H]- |[319.00| > |275.15] 21 [319.00| > [160.20| 31
Fumonisin B1 | 7.65 |721.85| [M+H]+ |722.20| > |334.40| 42 |722.20| > |704.40| 30
Fumonisin B2 | 8.17 |705.85| [M+H]+ |706.20| > |336.35| 39 |706.20| > |318.35| 42
T-2 toxin 7.87 |466.53| [M+NH,]+ |484.20| > |215.15| 21 |484.20| > |305.20| 16
HT-2 toxin 7.57 |424.48| [M+NH,]+ [442.00| > [263.15| 15 [442.00| > |215.15] 15
Ochratoxin A | 8.13 [403.80| [M+H]+ |403.90| > |239.05| 25 [403.90| > [355.10| 16
Deoxynivalenol| 5.23 1296.32| [M+HI]+ [297.10| > |249.10| 13 |297.10| > |203.15| 17
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Aflatoxin B1 %
Atk 7t7ke] )

2313 5 mg<
S0e % 179 o
AE-L Methanolol] £3[A]

2] d‘lﬁ”—g }Jﬂd S, TFHEFEANS acetonitrileS ©]&35Fo] 10
pg/ml= ZA8 T L= A L& o] &3t dAH SR 84 working
solution®. &2 o]-83}3ith

% 17. 7t A8 3 9 fav|zt
No. E4r A ZA} 2 F(%) Farz
) Asperigiilus
1 Aflatoxin B1 Cim OT 100 2020.05
flavus
) Asperigillus
2 Aflatoxin B2 Cfm OT 100 2021.01
flavus
) Asperigillus
3 Aflatoxin G1 Cfm OT 99 2021.01
flavus
) Asperigillus
4 Aflatoxin G2 Cfm OT 98.37 2021.01
flavus
5 Zeralenone Cfm OT Giberella zeae 99.83 2020.03
6 alpha-Zeralenol Cfm OT Giberella zeae 99.83 2020.11
7 beta—Zeralenol Cfm OT Giberella zeae 99.17 2020.06
. Fusarium
8 T2-toxin Cfm OT o 100 2020.02
tricinctum
9 HT-2 toxin Cim OT Fusarium sp. 99.75 2021.03
o Fusarium
10 Fumonisin Bl Cfm OT . 99.72 2020.04
moniliforme
.. Fusarium
11 Fumonisin B2 Cfm OT N 99.94 2021.02
moniliforme
) Asperigiilus
12 Ochratoxin A Cim OT 100 2020.08
ochraceus
13 Deoxynivalenol Cfm OT Fusarium sp. 99.47 2021.03
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A7) 8480 9 717180 47

Mgl 7M. 2 acetonitriledt TH2 H[Eol wWE HlaE skglon, o3}
g Zon Aa=EvtEaY 949 ARAS Fobge= S48 3 Tt g g
o (100 mM ammonium formate in distill water, pH 4.5 ~ 5.5)¢] H|&S& ZA 3}
EASEITE gk 7 wgo] 54 AR Ax 9 93 B 717184 HHsE 9
skl 7171 & AAES &gk 71718 LC-MS/MS 4] Al 7H @o] AR&-st
i+ distilled water®} acetontrile 2 methanolg ©]-&3}e] W3}

# 18. 348 S 9 o] Hl&

No. 71&-&1(A) 27+&m(B) H&(A/B, V/V)
1 Acetonitrile - 100/0
2 Acetonitrile distill water 90/10
3 Acetonitrile distill water 80/20
4 Acetonitrile distill water 70/30
5 Acetonitrile distill water 60/40
6 Acetonitrile distill water 50/50
7 Acetonitrile distill water 40/60
8 Acetonitrile distill water 30/70
9 Acetonitrile distill water 20/80
10 Acetonitrile distill water 10/90
11 Acetonitrile 100mM ammonium formate 100/0
12 Acetonitrile 100mM ammonium formate 90/10
13 Acetonitrile 100mM ammonium formate 80/20
14 Acetonitrile 100mM ammonium formate 70/30
15 Acetonitrile 100mM ammonium formate 60/40
16 Acetonitrile 100mM ammonium formate 50/50
17 Acetonitrile 100mM ammonium formate 40/60
18 Acetonitrile 100mM ammonium formate 30/70

- 25




No. 7128w (A) A 718" (B) H]&(A/B, V/V)
19 Acetonitrile 100mM ammonium formate 20/80
20 Acetonitrile 100mM ammonium formate 10/90

71718 mell wE Zt AEE AE aH=ZE vl sglon, 7]7]&mel weh ZF AR
Ha  Blwd A3 100% acetonitrile®. 2 3]A3}3S ], aflatoxin B1 2 aflatoxin
B2, aflatoxin Gl 7]7]€"]E methanol& AF&3RS WXt} acetonitriles ARE-3)
F= W 3 A FE7F o sAEulelA = HUbsETF Sl wel 1 Aol
7+ 4319t Deoxynivalenol % HT-2 toxing methnaolS AFE33S uf 3480
A E H7bsEet #Agle] =7 =9kt Aflatoxin®] 3 -&71F(10 pg/kg)s 17
S u] acetonitrile¥} distilled waterE AFE3E Zo] 71 A s, dA A 4
Hlulste] FA|AE O 2 FA517]o]+= methanol®} distilled waterE AF&3)
-7t 7V A ststsl

o4
o dr o

ox o ¥ = ff
38

E000000 -
7000000 - * . AflatoxinB1
5000000 -
5000000 #
4000000 -
3000000 -
2000000 -
1000000 -

4 = % 2 = . s omnoa

0% 2024 400 50% B0%% 100%

& & > > E # Method 1
M pethod 2

¥ 17. Aflatoxin Bl ¥]3 28] Z(method 1: ACN/DW, method 2: MeOH/DW)

6000000 -
— . * Aflatoxin B2
4000000 - *

3000000 - # Method 1
2000000 - B Method 2
1000000

oM = ® g ® p g = B =
0% 20% 4094 60% B0% 100%

19 18. Aflatoxin B2 H] 2 1@~ (method 1: ACN/DW, method 2: MeOH/DW)

_26_




. o Aflatoxin G1

IO0O0o00D #* Method 1
o W Method 2

T T T T |
O%a 20% 403 60% B0% 100%

600000 =
= - Aflatoxin G2
SO0 -
-
= = -
SO000000 [ ] & & % Method 1
" = i a = B Method 2
200000
1 OO0 -
(o] T T T T 1
0% 2095 4095 50%% 802 10025

. Aflatoxin G2 92 WA "2 1 *Z(method 11 ACN/DW, method 2: MeOH/DW)

12000000 ‘
g @ Deoxynivalenol
10000000 ] =] o [ |
8000000 - [ |
] L]
5000000 4 Method 1
4000000 B Method 2
2000000
i * # * - » * * - -
0% 20% 40% 50% B0% 100%
19 21. Deoxynivalenol 33 A dlnl 183
(method 1: ACN/DW, method 2: MeOH/DW)
00000 - e
o Fumonisin B1
SO0000 -
.
400000
300000 > & Method 1
200000 - = | = = » > & 4 - H pethod 2
1o0c00 ¥ - = m B o
(o] T T T T T 1
0% 2095 4035 B80% 80% 10025

13 22. Fumonisin Bl 33 W# Hjal 18>
(method 1: ACN/DW, method 2: MeOH/DW)

_27_



1200000 -
- ..
— . " Fumonisin B2
-] %
800000 -
600000 = - = " = # Method 1
200000 - - > B pMethod 2
200000 ? -]
-*
o T T T 1
0% 20% 40%s 5095 80% 10025
19 23. Fumonisin B2 33 WA v 123>
(method 1: ACN/DW, method 2: MeOH/DW)
S00000 -
| Ochratoxin A
sl m
m
S00000 - m
400000 - & -> o * Method 1
300000 - * ] m = = B Method 2
200000 - E »> > -
100000 ;
a -t i
[ 20% 40% 50% 80% 10025

1% 24. Ochratoxin A 33 WA Al 128~ (method 1: ACN/DW, method 2: MeOH/DW)

5000000 - =
T-2 toxin
SOOCD00 - s ] =
| ]
4000000 -
= - m BN
3000000 > = = % Method 1
*
3000000 * - B pethod 2
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1000000 -
o
O T T T T 1
O%a 20% 40% 0% 80% 100%%

- HT-2 toxin

|
# Method 1
B pethod 2

20%
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a9 26. HT-2 toxin 92 WA H]lal T8~ (method 1: ACN/DW, method 2: MeOH/DW)
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Zearalenone

#* Method 1
B pethod 2
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1% 27. Zearalenone

¥ 3 WA vl 1Y E(method 1: ACN/DW, method 2: MeOH/DW)
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T
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18 28. a-Zearalenol ¥ 3 W& v 1~ (method 1: ACN/DW, method 2: MeOH/DW)
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1 mM ammonium fluoride 2 0.1% formic acid’} #7Fgl methonol®} distilled
waterE 7|7]&v 2 A3 A EuE 3% F=F9 100 mM ammonium formate
o] H7F v & Z+ ’“v‘i““ﬂ A¥E Pz vl 3 A3(1H 30 ~ 42), zearalenone

9 zearalenol®] A% 100% acetonitriled wj&= =7} H]S=sF oy 33 F=/H59 A

o T
7F vl Eo] EoldaE e Asste A X33 100 mM ammonium formate @]
A7} vl go] woldaE e Ashe A4S Bt Fuminisin Bl 7 B29] 4%,
100% acetonitriled WHT Z=HF59 100 mM ammonium formateES H7}stR S o
Ae7t BAE 6¥) ol %7}3}9,5\3@, T 8] skl 20% ol dd W= & Aol A
o] ¢lgith. A9 Ao TY wE: T2y Hige oA 9 PEE 95y =
o FIFEE T0%2 FAS *E Aol  7FE AHEs o= AdHIoew 5T
deoxynivalenol®] ¢ Eeof ¥ T+ 100 mM ammonium formate 5ol wE 3
A9 2] A AT A AT F AT
A4O00000 .
S—— - AflatoxinB1
3000000 - m -
2500000 - ‘ >
2000000 - = ; : & : & 100 mbM AF water
1500000 - W owater
L1000
S500000
o
o025 209 4025 B9 80% 10025
19 30. Aflatoxin Bl 33 H4 d]al 183
1 200000
Aflatoxin B2
1 200000 ’ - »
- -
1000000 o -
s00000 m : S -
] ‘ = & 100 MM A F water
500000 W water
400000
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(s ] T T T T 1
O2s 2025 Q402 58025 80%% 10025
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- £
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1% 32. Aflatoxin G1 W]l 13
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4000000
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3000000 & 100 mhk1 A F wwater
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2500000
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AZ2000000 —
Fumonisin B2
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4000000 |
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-
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713 36. Fumonisin B2 33 W& H|n 18)=
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- £ d . & 100 mh A F water
10000000 - m|m water
500000 -
(=] T T T T 1
O2s 202 S 2s 5025 802 LO0O2s

19 42, B-Zearalenol ¥ 3 WA v|nl 1L
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O A2
=]

- A& SPEE ©]&3 ts FFo|5h 4

AlEe Ve B A (A E L oREEA A A A2019-81%) o HFo]l HA4 FAEA
H 929U AR AHEAIA HUTH AFTA wEm A dxE Wyor sedt
= ARL O]‘%‘ﬂ'%/ﬂ Bi, B, G, Gy, 4‘3-‘1]'%/1\_] A, xﬂ%ﬂ]lﬁ, Eli‘Eq/ﬂ(Bl, By)o]
ATt AEHo HEHE AEA A8 2 O sheAFoly, B47]17]E LC-MS/MSo]
o AxE] BAEE O 459 2o, B ogpAol A FalFel 134 E tisle] el
S Rt

[ M2 ]

[ 20l 59 +0.1% ZF 0] 2R HEUEZ/ZF+5/5, vivl 20 mL ]

- 1027 B (700 rpm] =,
Extraction — HHEd (3,000g, 10 min, 4]
- ASW GAFE 0120HH it

¥

[ Ot 3 micll OW 12 mLE 2LoHH =SAAS 15 mlI2E 012 ]

l

[ SALAES SPE ]
- OHIEUEE 2 mL S5 2mL + Conditioning
A - =5%5mL 5o}
Purification - Z24 2 oL OHIEUEZ/Z2401/9, vl 2 mL ———  Washing
- 01% ESAS 89ot OHEUEZ 2 mL
Methanol 4 mL > Elute
v- 2281 2, 0.1% ZS4E SRS WES/ZF01, v
{ e
{LC-MSMS!

Bl
yalel A5 297t Astel A3 4bEo] ojggith Hgk dA] A FF A
> 2 toxin, HT-2 toxin zearalenol® &7 HAo] 7}&
deoxynivalenol> 357} = *] UpTH(L¥ 47). Ochratoxin A9 45, 3|57} ==
A wgkonyt 10 pe/kg FollA 9 3l4E& M= 60 ~ 120%= A1 A F= v
vhgkom, FA A Al Azl wet AAFS xAstojolyt SPEE €83 FAIA o

Aspl et AL HAT F AUch

¢

N
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5 &
B &
& P
.° 142 “ 5&) ‘s"«p al

60,0 =524 556
01

700 .
04 883 593

500

MEPE

1% 46. SPE AA W widaz

1400 1326

IH 47, wgel R4 R 48 SPEE 283 a8 Ay

6inl IACImmuno Affinity Column)E ©]&3F U5 F3o| 54 4

TFolEA A Al 7Hs BWol &85t = IACE o]&3ste] Abmel] AEAA H%
o o dEH Z 25 IACE AFEEd H AR FHEAY SO &85 gon,
6-15= Al & 4 9l IACTF MEES ASAA molth 47171 LC-MS/MS
ol A EAEE Y 483 i, B Ao FPFel 13470 thete] el
As e E AT
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[ M2l |

[ 2Nl b +HIEE/SF=(0/0, vl 20 mL ]

Extraction — - GA/FE 0/20HH (4l
]

[ S48 2mitil PBS 5 mLE TOHH FZHAF Tml2= 012 ]

L ]

[ Bint AC ]

- ZE% o > Washing

. 5 - E5s10m

Purification — - HEE 15mL ..| -
- HE=S 15mL 522 B i iz

- E842m -

y- 2281 2 01% Zs82 g% HES/EFF0/1, vl

[ 1= ]
LC-MSMS]

19 48. 6inl IACE o] &3 AA Wy 2=

A7 o whel B3 Ay wf A F 3= deoxynivalenold A 9)E AEELS +20%

olel Roem (2 49), . Ochratoxin A2l A%, 357 =7 A st

Sl e Bgg WY 60 ~ 12095 BEAZAE vrEAA Ugko

Al AIZE, pH, TIAC7F BEArstal = HO&%, 7718 7% 5 3+
) 5

Gt 2 Bl #4dn derm Adasl BAa] fele

T
S .::;”’ le. oo W ‘;':;» QJ“P
-10 ;\?q’ -\ﬁ?’ o L £ N N & =
3" ‘R..':‘* =5 i = = 15? o e H 'i"'ﬁ ‘Qbﬁ '}R"O
) = = - - % i o = o L
% o g g o AF & o 25
Y20 W v L oy 5 AU G
L % o
.35.
40
-50
N Ginl L&C

2% 49. 6inl IAC A&y w2 &y}
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a0

60

40
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M Ginl 1AC

a3 50. 6inl IACE €&
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b
5
fifo
iih)
B

- QUEChERSE ©] 83 wgolsa 4
QUEChERS+ Quick, Easy, Cheap, Effective, Rugged, Safety?] ¢fx}=2 @2 Fofo
A o] &AL vk 53] A FolA ARwol @ dAEA A AAHHoR wol o
Ha o, AAgAIzre] AHojA Al&gh EANHE R w Wol ARgETH 2
Aol A= 713211 QUEChERS W& 7fAdste] wdols4 E4 o Aet=s st
AT
+Fol=54 % fumonisin® -COOH 1F°] 4707} 3o i -
& FHrstar 9lew, Log P gkel -0.28, -0.81% wj-¢- =/do]m ©F
Deoxynivalenol® Log P3te] —-0.760.2 =4 EZolt}, o|z|dt Ed9o *
F= Al, formic acidg F7lete] 2 FEa &S 7K FE8WE s
= o3tk
FERES dotry] 93t 5% formic acid7} T
QUEChERS &&= A& 52l acetonitrile 10 mL= ZaEs s
AR R AEEe] TRTY ol SETE Eda R AdS 49T F A
ow (9 51), fumonisin®] A4 ST Fol SR SgEo]l SUMHATHLH
52). Deoxynivalenol®] 74, @& a& S4S 9% dFe
acetonitrile2 %+ §3sto] A= o W, yA ZTEYOE g IO oFE

37k B SAE A

o o

u

|
o2

~
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B5mL @ECmL @Eisml. m20mlL

18 51. 5% formic acid’7} -9 75 %ol WhE v A gy}

pos 17
x I{B
1108 e '959"‘334 1005 gag s ’ gz 105,
11]}5 9];224—9;‘_'0 9?_ -
0 g .
7{”3 |
20.¢
mt !
3
4
o
€ .
.\9 ‘9"' i ﬂ“
& o &2 “d'cp

BimL BI0mL E1SmL @m20mL

19 52. 5% formic acid7} $H¥ FTHT ol S 3|4&
daz ARS A AAHoZ Cig FFFel wE af%= vlusty] 93ty

d-SPEE AR&3stolth AR A Cig el me widavs A ael7 fidler (L
53), sl & L Al ZFol7k fATHILH 54).

200.0

1500
100.0
50.0

0.0 . == = = -

|
500 ! I il } ; .
v-;@. i
8 -BEAREIED Uas g e 2
-iop0 THBAEDE lgagepass onsgsgem BRERAREI 4 -ELEIELE o

E 5% formic acid 10mL+acetonirie+10ml+dSPE €18 25me @ 5%formic aoid 10ml+acetonitries10mli+dsPE C18 50me
B 5%formic acid 10ml+acetonitrie+10mL+dsPE €18 100ms @ 5%formic acid 10mL+acetonitriies10mL+dSPE €18 200mg

1% 53. Cig FHEFoll M mjdavt
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1190534388 Has g o

1156 ALL3
P P e A
B 1008 o 1048 a0 gg 2 o 1 100867
ETES 4 | L TR 3 965898 as g R
RS 6 =§0:3912- 36957 _aoBldn L3 ——004 13 =
813 1 a1 de Tgpgasl 8644 851 = | mll s
| |7 | : S
Y % © & o & o &k \3 o
i - 3 4 & W P i o 5 o
& [y 3 o 0 o
o G i g 3 F : & B & &
i kX F

H 5% formic acid 10 ml+acetontrile 10mL+dSPE C18 2amg @ 5% formic acid 10

M 5% formic acid 10 ml+=acstontrile 10mL+dSPE C18 100me @ 5% for mic acid 10 mlsacstortrile 10mL=dSPE C18 100mg

a7 54, Cig el e 3

A AlFo 2 MgSOy, PSA 2 Ciss 7HE Wol Ab&sh=dl, PSAE ARE3HAl =W &
N 5 pH7} =olA| L fumonisin®] ~COOH7]2] H7} #ig] o] PSAd &2 7hsAol
ANBR FZF A, formic acid® TFFE 10%= S84 PSAE AMgsiold=
fumonisin®] COOH7} &% A LEZE &t F7F4 22 hydrophobic® hydrophilic
F7HA 2% AA7F 7453 HLB Light cartridge® AF&3lo] nlu S 2 dsgdn).
ol A4y mfAFgIE YRR AFEEC] £40% ©|3tE wrEslol(a¥y 55.), HA3 A
oFo 7 AA 7} 7Hsd Cig 50 mg¥ PSA 50 mgs Ab&dte] 35-aA38S Ayt

a0.0

II‘H’"I ot 'IT"|'| In,_lll !:g.s.“- !“,..:“ Iur'.l.l ‘l ~“| II-H-'-I “|.,|" ,':3..:“ B ]"_m

= Method 1 €18 SOmg = Method 2 C18 SOmME, PSA25me = nMethod 3 SPE
Method 4 SPE,C18 SOmg = Method 5 SPE,C18 SO0mg,PSA 25mg = Method 6 C18 SOmg, PSA SOmg
= Method 7 C18 SOmEg. PSA 100mg

1Y 55, AAZA wE v gy

T ARG S5 AR E oS5l AFENFL WAL A
SEA eIkl EHEALLY 56.).

=
RE A

M
f(rt
o,

’
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Compared with dSPE value (Recovery Low)

1400
Urdnes
AL oo ey 051
e 17 55 m45

lzﬁ " ma EAZ aps z2y B H = o o 223 557

600

500

200

0o

9 G\ W
3 3 f} & 4 &
§ K ol & P :
A A A *&ﬁ“f&q
g0 Been mQ_Comn
Compared with dSPE value (Recovery High)

1400
o 162145

110127
103555,

BL7 B 25 830 833 533

101754 3 978
100. B0 B1a
Bis

a0,

&

40,

20,

0.0

@
«“‘s‘ 4 fﬁ&
& g

. ¢ O S o
&’ é"‘f f ‘sf @f f @'f o iF-\," fés ) fe""

mQ Rean ®0_Com

5 B BB it
o o oo ©

19 56. Cig 50 mg¥ PSA 50 mge] ¥ d-SPE AAl W& 34& 23

O 24 A, 4 Aw d A
- HF vialdl W& wFolsna A= W3t

M)

(e}
A

P

HEA R 7]17]:A A Glass vial?} PP vialel ©3%s #We #HEwstsE S48 &2
th 597F 100 pg/Le] =& 39kEA A3 A3, fumonisin?} ochratoxin A -3
Zepol7 dS 4 7 AAeH™ 57). Glass viall @S ], PP vialol @S
W Brh 39.1 ~ 57.6%7H4 S & ¢ dlen, HAFHow £4 Ad= P
vial Hob &A= Aoz dAsgit

g

(PP vial/Glass wvial) %Ratio
1200

1000 — — —
s0.0
0.0
0.0
200
0.0

- - o < F & & o= &5 = ) oy s
e = o & & = 5% =2 & e e o o
= - = A A = < &
=5 = <= <
1 Day ays — 3 Day @ Da Dy

19 57. PP vial/Glass vial %Ratio
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=
we EEge) g w4

1O o

BA1S 938 working soluiong A F3F T, Aol B3 F dxEHE BEAEHo] ¢F
AAS A8 Bdrl, okxdA =4 A}, aflatoxin, zearalenone, zearalenol, T-2
toxin W] A oFg o]l o} HT-2 toxin, fumonisin % ochratoxin AT 70% uj
A FAaere 4 4= QY. E3] deoxynivalenold ¢, 5< Hol= 30.1% 7HA] 7

= TAEA R F we #4 9 dEEA S SA &

-

Compound Stability

1 Day 2 Days 3-Days 4 Days 5 Days

e A it 0 B e AflEE NN B2 - - Aftokin G Afgtonin G2 e 7 7 & ENAME e N -ZEEM T END] e bt E-ZE@raienod

1
—T-2 0K m— HT-2 TOHIN — Fumonisin B1 Fumonisin B2 ee—=Ochrazoxin & - Deoxaynivaknol

FTadAs FEE A, AEA, B, A=, AdA, Edas o] dom,
712 obg] ¥ 183 #t}. ‘Guidance document on analytical quality control and
method validation procedures for pesticide residues analysis in food and
feed(SANTE/11945/2015)'¢] ‘Commodity groups and representative commodities’
o} AA AFE 9 A4 H]&(by Fefac and Alitech annual reports)ol] W} @ujAlE 2=
L 44(maize, corn)®} F(soybean), WITAIE 2= FFE AlE9 I8 A8 F 4%

2 Aese] Aastsr.
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=<1

18. X35 7l

M

Cross rreference to

Robustness

validation verification

Parameter What/how Criterion
AQC document
. . . . . . Residuals
Sensitivity/linearity Linearity check from five levels Cl14 - C19
< +20%
Comparison of response from
Matrix effect solvent standards and (£20%) C22 - C24
matrix—-matched standards
Lowest spike level meeting the
LOQ method performance criteria for < MRL G6
trueness and precision
Response in reagent blank and
o < 30% C42
Specificity blank control samples )
. . o of RL Section D, Table 4
identification criteria
) Average recovery for spike levels
Trueness (bias) 70 - 120% G4, G6
tested
o Repeatability RSD, for spike levels
Precision (RSD,) < 20% G6
tested
Within-laboratory reproducibility,
Precision (RSDwgr) derived from on-going method < 20% G6
validation/verification
Average recovery and RSDyg,
derived from on-going method See above G2, Gb
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Sl ek gk =0.98% WS o

- AA1 A (Linearity)?] &<l: CODEX % =A
AMAES BYTHE 20).

W, B o] 0.99 o)dew -3 A

l-')~_,

IZ

= 4w delalE weakg egalE wEAkE

Codexol A Q-3+
) 8 9)

) &G (P58 (Cfgks)

Aflatoxin B 0.9995 0.9923 0.9992 0.9999

Aflatoxin By 0.9999 0.9994 0.9994 0.9996

Aflatoxin Gy 0.9999 0.9996 0.9995 0.9992

Aflatoxin Go 0.9999 0.9976 0.9988 0.9967

Deoxynivalenol 0.9998 0.9987 0.9999 0.9997

Fumonisin B; 0.9995 0.9997 0.9997 0.9994 =0.98

Fumonisin By 0.9978 0.9997 0.9988 0.9992

Ochratoxin A 0.9998 0.9984 0.9998 0.9999

T-2 toxin 0.9925 0.9998 0.9992 0.9997

HT-2 toxin 0.9966 0.9989 0.9992 0.9999

Zearalenone 0.9999 0.9995 0.9997 0.9999

- Aflatoxin By: 0.0005, 0.002, 0.005, 0.01, 0.025 mg/L
- Aflatoxin By: 0.0005, 0.002, 0.005, 0.01, 0.025 mg/L
- Aflatoxin G;: 0.0005, 0.002, 0.005, 0.01, 0.025 mg/L
- Aflatoxin Gg: 0.0005, 0.002, 0.005, 0.01, 0.025 mg/L
- Deoxynivalenol: 0.01, 0.04, 0.1, 0.2, 0.5 mg/L

- Fumonisin B;: 0.01, 0.04, 0.1, 0.2, 0.5 mg/L

- Fumonisin By: 0.01, 0.04, 0.1, 0.2, 0.5 mg/L

- Ochratoxin A: 0.002, 0.008, 0.02, 0.04, 0.1 mg/L

- T-2 toxin: 0.01, 0.04, 0.1, 0.2, 0.5 mg/L

- HT-2 toxin: 0.01, 0.04, 0.1, 0.2, 0.5 mg/L

- Zearalenone: 0.0025, 0.01, 0.025, 0.05, 0.125 mg/L
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tlew S/N > 3

tel k=3

S

S/NH|E &&

;OL
7o

2ol

=K

;OL
Nhu
!
Gyl
il

0

~N

B

Al(mg/kg)

me

U

0.0025
0.0025
0.0025
0.0025

0.00075

Aflatoxin B;

0.00075

Aflatoxin By

0.00075

Aflatoxin Gy

0.00075

Aflatoxin Go

0.05
0.05
0.05
0.01
0.05
0.05
0.0125

0.015

Deoxynivalenol

0.015

Fumonisin B;

0.015

Fumonisin B

0.003

Ochratoxin A

0.015

T-2 toxin

0.015
0.00375

HT-2 toxin

Zearalenone

To-

T

o
N

2]

o
ool

i)
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322, AEA U s AlY A3
n=>5
S| AL R () G| AL R (S5 EAREICIE S Bl FA}EL (o] -8
4 ddEd =L | WE A | . | ¥E A | . | 4% A% | . | W% A
M| (Compound) | (mg/kg) | =% | g an | TEL e | TE D e o | TR s )
Ree) | qevy | ke | TP | ey | make) | TP | @ev) | make | TP | ey | (merke)
0.005 83.7 3.8 83.7 2.5 83.8 7.0 82.6 2.8
1| Aflatoxin Bl 0.01 78.8 1.9 0.0025 86.3 2.9 0.0025 78.4 6.0 0.0025 81.9 2.4 0.0025
0.05 85.5 1.2 86.3 3.8 81.7 2.6 83.8 2.4
0.005 85.3 3.9 77.0 6.8 85.6 7.0 92.5 2.6
2| Aflatoxin B2 0.01 87.0 0.8 0.0025 81.5 1.3 0.0025 79.7 4.3 0.0025 86.1 2.8 0.0025
0.05 86.6 0.9 83.7 2.2 34.0 0.9 86.0 1.5
0.005 77.8 2.5 71.0 3.4 388.7 9.7 89.0 1.9
3| Aflatoxin G1 0.01 85.4 1.4 0.0025 79.9 0.8 0.0025 76.1 2.3 0.0025 87.1 2.2 0.0025
0.05 87.2 0.2 86.1 2.1 88.7 1.4 89.4 1.3
0.005 82.8 1.3 87.4 7.1 103.0 7.9 84.0 3.4
41 Aflatoxin G2 0.01 88.8 2.4 0.0025 88.9 3.3 0.0025 84.4 3.3 0.0025 77.2 26.2 0.0025
0.05 83.1 1.1 88.4 2.3 86.9 2.4 85.9 1.0
0.1 100.5 2.1 89.0 11.3 77.4 7.1 80.1 1.9
5| Deoxynivalenol 0.2 87.0 3.9 0.05 76.7 3.5 0.05 82.7 1.1 0.05 80.0 1.9 0.05
1.0 74.9 5.2 78.5 6.9 79.9 0.5 82.4 1.4
0.1 86.7 3.6 99.0 3.4 79.4 3.2 87.1 7.8
6| Fumonisin Bl 0.2 78.1 2.8 0.05 73.9 1.8 0.05 86.7 1.4 0.05 77.7 3.7 0.05
1.0 72.1 1.5 75.0 1.4 83.0 1.1 83.2 4.4
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n=>5

G AR () G A S (EF) WAL E(F58) Wi SFAFE (o) &+-8)
Sl = = W5 s iR Q& s Q& H s Q&
W] Compound) | (mg/ke) | ATE | an | STE an | TR an | TR 37
(Rec.%) (Rec.%) (Rec.%) (Rec.%)

(%CV) | (mg/kg) (%CV) | (mg/kg) (%CV) | (mg/kg) (%CV) | (mg/kg)
0.1 115.6 3.5 112.3 2.6 83.8 3.6 92.8 11.0

7| Fumonisin B2 0.2 88.0 2.9 0.05 71.4 4.2 0.05 88.5 1.2 0.05 85.5 1.7 0.05
1.0 70.6 5.0 73.3 2.0 85.3 3.1 72.5 1.0
0.02 96.4 1.9 106.3 1.7 91.4 3.6 95.0 2.9

8| Ochratoxin A 0.04 89.3 1.8 0.01 76.6 1.7 0.01 95.9 3.4 0.01 90.0 2.0 0.01
0.2 82.5 1.2 88.1 0.7 84.9 1.5 86.1 1.0
0.1 89.3 2.6 86.7 3.3 82.0 2.5 94.4 3.1

9 T-2 toxin 0.2 94.7 1.3 0.05 90.0 1.3 0.05 85.5 2.1 0.05 92.8 1.3 0.05
1.0 93.7 2.0 88.7 1.8 92.2 1.1 92.2 1.0
0.1 86.5 3.1 72.8 4.4 103.3 8.1 113.9 3.1

100 HT-2 toxin 0.2 92.2 4.2 0.05 83.2 2.0 0.05 87.9 2.7 0.05 93.4 3.9 0.05
1.0 90.2 1.2 89.6 2.7 83.2 1.0 81.8 1.1
0.025 88.5 3.2 70.1 5.9 76.3 6.9 87.2 9.3

11| Zearalenone 0.05 84.1 4.3 0.0125 83.3 3.8 0.0125 83.6 8.6 0.0125 87.4 8.0 0.0125
0.25 80.5 2.4 89.4 2.1 88.4 1.1 85.8 2.0
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¥ 23, AgA 3 35S AlE A
n=3
G AR (R G AL (S4F) WAL E(SEFE) W AL E (o) 2H8)
gl gaza e A58 e EES 5 A58 Ek= A58 i
- (Compound) (ma/kg) (Recovery %) A4 (Recovery %) A4 (Recovery %) A4 (Recovery %) A5
Labl | Lab2 | Lab3 | % | Labl | Lab2 | Lab3 | % | Labl | Lab2 | Lab3 | % | Labl | Lab2 | Lab3 | %
CV) CV) CV) CV)
0.005 | 83.7 | 85.1 | 84.0 | 0.9 | 83.7 | 99.5 | 74.0 | 15.0 | 83.8 | 99.5 | 78.0 | 12.8 | 82.6 | 85.1 | 72.8 | 8.1
102. 102.
1| Aflatoxin Bl 001 | 78.8 | 785 | 770 | 1.2 | 863 | | 830 | 115|784 | 7 | 730 | 185 | 81.9 | 785 | 721 | 6.4
005 | 855|779 | 770 | 5.8 | 86.3 | 90.1 | 80.6 | 56.0 | 81.7 | 90.1 | 76.2 | 85 | 83.8 | 77.9 | 72.0 | 7.6
0.005 | 85.3 | 803|820 | 3.1 | 770 | 90.1 | 72.0 | 11.7 | 85.6 | 90.1 | 80.0 | 5.9 | 92.5 | 80.3 | 74.7 | 11.0
2 | Aflatoxin B2 001 | 870|763 | 760 | 7.9 | 815|958 | 81.0 | 9.8 | 79.7 | 95.8 | 78.0 | 11.6 | 86.1 | 76.3 | 73.0 | 8.7
005 | 866 |81.7 | 772 | 5.7 | 8371809 | 824 | 1.7 | 84.0 | 809 | 76.8 | 45 | 86.0 | 81.7 | 73.3 | 8.0
100. 100. 883.
0005 | 77.8 | 83.8 | 88.0 | 6.2 | 710 | | 70.0 | 217 | 88.7 | "7 | 820 | 105|890 |~ 7 | 73.4 | 97
3| Aflatoxin G1 0.0l | 854|808 | 780 | 46 | 79.9 | 996 | 83.0 | 12.1 | 76.1 | 996 | 76.0 | 16.2 | 87.1 | 80.8 | 71.7 | 9.7
005 | 872|783 | 79.2| 60 | 861 | 912|826 | 50 | 887 | 91.2 | 76.4 | 9.3 | 89.4 | 783 | 74.4 | 9.6
103.
0.005 | 828 | 845 | 70.0 | 100 | 87.4 | 90.8 | 700 | 135 | | 90.8 | 80.0 | 12.6 | 84.0 | 845 | 730 | 8.1
4] Aflatoxin G2 7 1 ea e 778 [ 73.0 | 10.2 | 88.9 | 985 | 81.0 | 9.8 | 84.4 | 985 | 75.0 | 13.7 | 77.2 | 77.8 | 71.8 | 4.4
005 | 831|795 | 77.2 | 3.7 | 884 | 856 | 84.0 | 2.6 | 869 | 856 | 75.0 | 7.9 | 85.9 | 795 | 73.2 | 8.0
100.
0.1 S| 737840 | 157 | 89.0 | 81.1 | 73.2 | 9.7 | 774 | 81.1 | 83.0 | 3.6 | 80.1 | 737 | 77.9 | 4.2
5 | Deoxynivalenol 0.2 87.0 | 749 | 76.2 | 84 | 767 | 92.2 | 758 | 11.3 | 82.7 | 92.2 | 758 | 9.9 | 80.0 | 74.9 | 75.8 | 3.6
1.0 749 | 795 | 72.7 | 4.6 | 785 | 76.4 | 787 | 1.7 | 799 | 76.4 | 73.8 | 4.0 | 82.4 | 795 | 71.7 | 7.1
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n=3

S A E(F) G AL R (F5) WAL 2 (SEFS) AL E (o) &8
gl  gaza - A58 Bk S5 & 5 58 % A58 e
i (Compound) (mg/kg) (Recovery %) A4 (Recovery %) A4 (Recovery %) A4 (Recovery %) A4
Labl | Lab2 | Lab3 | % | Lab1 | Lab2 | Lab3 | % | Lab1 | Lab2 | Labs | % | Labl | Lab2 | Lab3 | @
CV) CV) CV) CV)
103. 114,
0.1 86.7 | 75.3 | | 161|990 | 755 | 99.9 | 152 | 79.4 | 755 | © 7| 239 | 87.1 | 75.3 | 98.3 | 13.2
6| Fumonisin Bl 0.2 781 | 72.0 | 882 | 103 | 73.9 | 89.7 | 895 | 10.7 | 86.7 | 89.7 | 96.6 | 5.6 | 77.7 | 72.0 | 84.7 | 8.1
1.0 721 | 737 | 787 | 46 | 75.0 | 77.3 | 835 | 56 | 83.0 | 77.3 | 80.1 | 3.6 | 83.2 | 73.7 | 780 | 6.1
115. 106. 112. 111. 100.

0.1 o | 895 | 128 | 7| 897 | 86.7 | 14.5 | 83.8 | 89.7 | © | 156 | 928 | 895 | 5.8
7| Fumonisin B2 0.2 88.0 | 87.0 | 89.4 | 1.4 | 71.4 | 947 | 84.9 | 14.0 | 885 | 94.7 | 91.1 | 3.4 | 855 | 87.0 | 90.7 | 3.0
1.0 706 | 71.1 | 80.1 | 7.2 | 733 | 84.4 | 80.6 | 7.1 | 853 | 84.4 | 77.0 | 55 | 725 | 71.1 | 86.7 | 11.2

106. | 101. 101.
002 | 96.4 | 951 | 760 | 12.8 | L | 744183 914 | 1910 | 6.2 | 950 | 95.1 | 79.5 | 100

~ 113. 113.
8| Ochratoxin A 0.04 | 893 | 87.1 | 76.1 | 84 | 766 | | 80.7 | 222|959 | | 858 | 141 | 90.0 | 87.1 | 73.5 | 105
0.2 825 | 83.7 | 81.2 | 1.5 | 88.1 | 988 | 836 | 8.6 | 84.9 | 98.8 | 788 | 11.7 | 86.1 | 83.7 | 715 | 9.7
0.1 89.3 | 85.2 | 845 | 3.0 | 86.7 | 89.3 | 755 | 87 | 82.0 | 89.3 | 73.2 | 9.9 | 944 | 85.2 | 71.4 | 13.9

101. 101.
9 T-2 toxin 0.2 94.7 | 82.8 | 77.3 | 105 90.0 | | 820 | 105 | 855 |~ | 775 | 13.6 | 92.8 | 82.8 | 70.9 | 85.3
1.0 93.7 | 88.0 | 78.2 | 9.1 | 88.7 | 87.4 | 784 | 6.6 | 92.2 | 87.4 | 82.7 | 54 | 92.2 | 88.0 | 75.7 | 10.1

103. 113.

0.1 86.5 | 97.4 | 80.8 | 9.6 | 72.8 | 88.6 | 76.5 | 104 | | 88.6 | 964 | 7.7 o | 974 | 727 | 219
10| HT-2 toxin 02 | 922|888 812 65 | 832|952 | 932 | 7.1 | 87.9 | 952 | 886 | 4.4 | 93.4 | 88.8 | 73.4 | 12.3
1.0 90.2 | 89.9 | 89.1 | 0.6 | 89.6 | 925 | 88.4 | 4.4 | 832 | 825 | 781 | 3.4 | 81.8 | 89.9 | 77.9 | 7.4
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G ALE () AL E(S5) W AR (S58) Hl A= (o £H-8)
A AE A e 3 & s 35 s 3] 5& s 3 5E W
i (Compound) (mg/kg) (Recovery %) Al (Recovery %) Al (Recovery %) Al (Recovery %) Al
Labl | Lab2 | Lab3 (% Labl | Lab2 | Lab3 (% Labl | Lab2 | Lab3 (% Labl | Lab2 | Lab3 (%
CV) CV) CV) CV)
0.025 88.5 | 99.6 | 97.3 6.2 70.1 | 91.0 | 744 | 14.0 | 76.3 | 91.0 | 80.0 9.3 87.2 | 99.6 | 77.1 12.8

112. 112.

11 Zearalenone 0.05 84.1 | 92.8 | 80.1 7.5 83.3 9 89.9 | 16.3 | 83.6 9 80.0 | 19.6 | 87.4 | 92.8 | 75.5 | 10.4
0.25 80.5 | 934 | 76.7 4.1 89.4 | 96.4 | 83.9 7.0 8.4 | 964 | 776 | 10.8 | 85.8 | 83.4 | 79.9 3.6
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- gAY g B4 Aa F 7367 F 1130] 7)F

¥ 25, g A UEE s BRYHE 23
EE R w3 AL =
O o= ol
[ R o g - 11—
71 71+
T T
A Ha B | (ug/ke) e Hx A | (ug/ke)
A
g 575 18,785 | 9,680 | 5,000 e 55 2,941 512 5,000
001:%
RS 464 3,478 | 1,738 | 5,000 b 53 1,274 328 900
5,000,
TEA S5 2,000(
o - - - 5,000 e 138 2,525 | 2,008 R
F58)
Al ELX] H [e)
e 79 1495 | 821 | 5.000 15 74 | 13,181 | 1.884 | 2.000
e AbE
S - - - 5000 | 7I&
(of &
51 19,529 | 472 5,000
7] e} 54 542 248 5,000 Abs
23
CEAmbR:D 35 27, AR 74, AEAAYE 73, 7E 51 AE
- HlEIAL R SAIALE 287, FEALR 427, YEALE 104, HSALE 274, 718 1087 AE
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- T-2 toxin ¥ HT-2 toxin w4 A3, F 7367 + 7|l+= 24 AE5Y Alae

LA T

¥ 28. T-2 toxin ¥ HT-2 toxin EYUHH Az}

Al H 3HAL S
oqx odx
7l 71+
T T
A i Bt (ug/kg) A =l H (ug/ke)
500,
2,000
=3 - - - @ | 3 - - - 250
=TT /\]»JE'_,_
2 g
7}-&3%)
500,
2,000 | .
ARy =S - — - ¢ — - -
A (A e 250
2 g
Aek7])
584 4
G - - - 500 | o - - - 250
PAR=p S Hl-L&
TES a0 40 40 500 5 - : - 250
vk Ars
7] et
L& - - - 500 (o o8
- - - 250
A&
71 e} 500 3
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ST Aeel F5 Ax 7|F
T EEE 10,000ppHl
AR, LI WRERG 9, BFERSARACH)
2 HEE =) 3gh
(B1+B2) MEEES(FFENFERENGAS oY WFERE A
50,000pph
2])
71EF ol FALR (2w 28 A 9) 30,000pph
GuAl g |2 24, EA A EA 0] &3t Ad 8, 2224 EAE | 60,000pph)
Wl EALRE | A A vl AR 250pph
A2, A8 7HEF 2 A 2,000pphl
T-2/HT-2 °w bp
DU g By, BRIl EFE Rl I, LS E
500pph
Als
- n=e] Alg F FFolEAh F8UF

o

ne A5 9 FalEde] #BEE acetic level(aflatoxin), guidance level(fumosinis),
advisory levvel(deoxynivalenol)®| 35w o2 T3t sl At}

% 32. "= AlR A ES 2 F87|F
(Sum of) . Limit
. R k
Mycotoxin(s) Comodity (ug/kg) emar
Aflatoxins corn and peanut products intended for| 300
B1,B2,G1.G2 finishing (i.e., feedlot) beef cattle
cottonseed meal intended for beef cattle, 300
swine, or poultry
corn or peanut products intended for| 200
finishing swine of 100 pounds or greater
corn and peanut products intended for 100
breeding beef cattle, breeding swine, or
mature poultry
corn, peanut products, and other animal 20
feeds and feed ingredients, excluding
cottonseed meal, intended for immature
animals
corn, corn products, cottonseed meal, and 20
other animal feeds and feed ingredients
intended for dairy animals, for animal
species or uses not specified above, or
when the intended use is not known
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(Sum of)

Limit

Mycotoxin(s) Comodity (ug/kg) Remark
Deoxynivalenol grains and grain byproducts destined for| 10000 |updated in 1993;
ruminating beef and feedlot cattle older not to exceed
than 4 months and for chickens 50% of the diet
grain and grain byproducts destined for| 5000 |updated in 1993;
swine not to exceed
20% of the diet
grain and grain byproducts for all other| 5000 |updated in 1993;
animals not to exceed
40% of the diet
Fumonisins corn and corn byproducts intended for| 5000 |in force since
B1,B2,B3 equids and rabbits 2001; guidance
level for industry
[no more than
20% of diet on
dry weight basis]
corn and corn byproducts intended for| 20000 |in force since
swine and catfish 2001; guidance
level for industry
[no more than
50% of diet on
dry weight basis]
corn and corn byproducts intended for| 30000 |in force since
breeding ruminants, breeding poultry and 2001; guidance
breeding mink (includes lactating dairy level for industry
cattle and hens laying eggs for human [no more than
consumption) 50% of diet on
dry weight basis]
ruminants >3 months old being raised for| 60000
slaughter and mink being raised for pelt
production
poultry being raised for slaughter 10000
0
all other species or classes of livestock| 10000

and pet animals
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- EUS| AR F #3015 871 8 durF
EUE= 19769  Algeo] W3k  aflatoxin @ B19 JA7|&=S  AAsP o,
deoxynivalenol, zearalenone, ochratoxin A, T-2, HT-2 % fumonisin®] ths}o{=

guide valueE A3} Ut}

¥ 33. EUY Al &

bl

Fol %2 HEINFE

. . Limit
Mycotoxin Comodity (ug/kg) Remark
Aflatoxin |all feed materials 20 Maximum content relative
B to a feedingstuff with a
1 )
moisture content of 12 %
complete  feedingstuffs for cattle, 20
sheep and goats with the exception of:
- complete feedingstuffs for dairy
animals
- complete feedingstuffs for calves
and lambs
complete feedingstuffs for dairy 5
animals

complete feedingstuffs for calves and 10 Maximum content relative
lambs to a feedingstuff with a
moisture content of 12 %

complete feedingstuffs for pigs and 20
poultry (except young animals)

other complete feedingstuffs 10
complementary feedingstuffs for cattle, 20
sheep and goats (except

complementary feedingstuffs for dairy
animals, calves and lambs)

Complementary feedingstuffs for pigs 20
and poultry (except young animals)

other complementary feedingstuffs 5
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3% 34. EUY A8 & F3o|E4 Jholm

Mycotoxin

Products intended for animal feed

Guidance value in mg/kg
(ppm) relative to a
feedingstuff with a

moisture content of 12 %

Deoxynivalenol

Feed materials (%)

Cereals and cereal products (**) with

the exception of maize by—-products 8

Maize by-products 12

12

Complementary and complete

feedingstuffs with the exception of:

Complementary and complete

feedingstuffs for pigs

0.9

Complementary and complete
feedingstuffs for calves (< 4 months),

lambs and kids

Zearalenone

Feed materials (x)

Cereals and cereal products (%) with

the exception of maize by-products

Maize by-products

Complementary and complete

feedingstuffs with the exception of:

Complementary and complete
feedingstuffs for piglets and gilts

(young sows)

0.1

Complementary and complete
feedingstuffs for sows and fattening

pigs

0.25

Complementary and complete
feedingstuffs for calves, dairy cattle,
sheep(including lamb) and goats

(including kids)

0.5

Ochratoxin A

Feed materials (%)

Cereals and cereal products (%) 0,25

0.25

Complementary and complete

feedingstuffs:

Complementary and complete

feedingstuffs for pigs

0.05

Complementary and complete

feedingstuffs for poultry

0.1
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Guidance value in mg/kg
) ) ) (ppm) relative to a

Mycotoxin Products intended for animal feed . .
feedingstuff with a

moisture content of 12 %

Feed materials (%)

Maize and maize products (xs#s) 60

Complementary and complete

feedingstuffs for:

Pigs, horses (Equidae), rabbits and

Fumonisin . 5
pet animals
Bi, B: 5
b Fish 10
Poultry, calves (< 4 months), lambs 20
and kids

Adult ruminants (> 4 months) and 0
mink

(*) Particular attention has to be paid to cereals and cereals products fed directly to the
animals that their use in a daily ration should not

lead to the animal being exposed to a higher level of these mycotoxins than the corresponding
levels of exposure where only the

complete feedingstuffs are used in a daily ration.

(**) The term ‘'Cereals and cereal products’' includes not only the feed materials listed under
heading 1 “Cereal grains, their products and

N

by-products’™ of the non-exclusive list of main feed materials referred to in part B of the
Annex to Council Directive 96/25/EC of 29

April 1996 on the circulation and use of feed materials (OJ L 125, 23.5.1996, p. 35) but also
other feed materials derived from

cereals in particular cereal forages and roughages.

(**x) The term ‘'Maize and maize products’ includes not only the feed materials derived from
maize listed under heading 1 “Cereal grains,

their products and by-products’ of the non-exclusive list of main feed materials referred to in
the Annex, part B of Directive 96/25/EC

but also other feed materials derived from maize in particular maize forages and roughages.
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o

AR ALR F FFolEA Al A
A H-o] A9 aflatoxin Blol thale] A9} of

° HA7}5L 10 ppb, L 219 715 thsle
20 ppb, deoxynivalenol 37H¥ & o] 4E A3 7F5ol 1 ppm, 371E & <]
e A2+ 4 ppm, zearalenone XE= 7h5el tiste] 1 ppme] 3 E7lES T 9l

o

3 35, dE AR T wFolEA F8TE

Mycotoxin Comodity Limit(ug/kg)
Aflatoxin B; Compound feeds or mix feeds for adult animals 20
(except cow feed)
Compound feeds for cow and young animals 10
Deoxynivalenol Feeds for livestock (except cattle aged older than 1000
three months)
Feeds for cattle aged older than three months 4000
Zearalenone Feeds for livestock 1000
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- S AR F BgelBA ol

O FYAE drAtg oF wigiAlE 9 ochratoxin A 2.9 % FAFJang et al, J.Fd Hyg.
Safety, 22(4): 353-358(207))
Ul A AAE AR (2006~2007) 5 2538 (AL E 1944, GujAls 59%8)9] A}
BoA AR AY] SHdEE FASH A3, "@uALE 5 ochratoxin A9 LPEE
27% 1, 295+ 0.27 ~ 3.39 ppb F=o|AL. vlgdAL= oA ochratoxin A2

LAEE T6%A 1L, LAEEE 0.21 ~ 13.64 ppb FFo|AU 5.

O Y gFEAe Al W ofZEtEA 29% ZAHSong et al, Kor. J. Vet. Publ.
Hith, 34(3):237-243(2010))
A= 127] =#] sFo2HE AASTAE st e AlRE FRE e,
449712 Az A o}ZEHEAl 20 ppbE WA &S W 39 24 AEE gL
Tejyt ZAeo] Ad=]#]8 wigt Abs el A9 AAF AR 26570 F
ppbE Wi ofEdtEAl sEE g2l

i}

& A& % nivalenol, deoxynivalenol, T-2 toxin®} zearalenone? SA|FAI 9%
ZAHKim et al, J.Fd Hyg. Safety, 26(1): 1-11(2011))
2009 %9 AatE =l FE3AE 2398 (AA QF S AR 2069 % wisAlE 3%

ol AH FAG tH AR 33F)S 459 FAME R 46 diste] A% A3 )
A= oA nivalenol> 1.0 ~ 12.3 ppb, deoxynivalenol 212.3 ~ 812.1 ppb,
T-2 toxine 1.6 ~ 8.3 ppb, zearalenone 31.2 ~ 147.2 ppb% H 9= E Y

Bl o, deoxynivalenol¥} zearalenoned R E wjgtAlm oA HAEH.

A E Algo el kA Fr wkol Anju F wpo]l evlFE|oloA] wlo]ZE
AHe] 2012 A, A=
A, AFgd =, ofFg 5N T2 HAEHeH, T U 54 9

gt
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—rE1 129714
Aste] =uiet
100%N A
zearalenone 2]

e e e P

R s b
e N = e T

EE

“ARERLH BERO| 8ot S Llgs D AR

st 7 A=) FEAAA 107MAF AlE 79719 dEAE AES S
e Zhzb 3ol QT AlEAAZ|HO o= Ay, AAU AE
FolE 47 Fel¥ i deoxynivalenol, fumonisin,

=

1 97 AZe] A ArRdEEA Hars

A5 233 A YeEbd

Sarmung e LW DEFE-ETS

ERrda =

e
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O 20189 4€Y 6Y(FEAL FAHA1E)

=PI wEA wgEArs F4 EHE%% Aol dgtow 2017d 7EHH 11
A7MA] A= 97 s7Fel A & 3} 2 10704 SAE 2 AE 17k AE
S T, 20 AERAAIRS T A4S AAL 1 A 1AE AR A A A
6671 AMEZAA dsAYUddE, FRUL, A= HdEe] =4 yUelhd. t=A
e 49, 100% Y45 7 Ho 520 ppb LAEE B, 53] 57 AE
2 U AlsdEHY AarES 298 AZuE=e 88%e FAAEN HE 634
ppbe] SHAEE, FEYAL 100%S] ¥4 ED it 899.1 ppbe] LUEE 7153

il
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o,
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b
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O 3R AAAY] EEAbR B ARCIAM S wgelsa WA (Toxin 2012, 4,
663-675)
20099 1945 20119 12€7bA] ul=r, F9 2 o}r]o}9] aflatoxin, zearalenone,
deoxynivalenol, fumonisins % ochratoxin A t3}e] 74098 (A 155 2 AR)S
2438 A3} aflatoxin 33%, zearalenone 45%, deoxynivalenol 59%, fumonisins
64% 2 ochratoxin A 28%¢] LIEZ YeERYAT].

<> BIOMIN world mycotoxin survey
‘o] @ RIPAL A 2018 1€ HE 9Y7HA] 7T7/H= o] 13,6295 9] MES wBolEA
of W& ZAMAI va 29 24.9F ZFom, = Ag 4w T 2
A 7)ol SEf gl

Py [ Gt map of st sy e s i g e ]

amm el
g e e i i
i . B2 e i B
: e reaar . S -
ist e |1 m——
BT k. T SR O Levae e ki L] H :l—-L-i o n
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1 FFol=4 AIFH AARRY
1. 20| A(Aflatoxin By, Aflatoxin B,, Aflatoxin G,

Aflatoxin G, Deoxynivalenol, Fumonisin B, Fumonisin Ba,

Ochratoxin A, T-2 toxin, HT-2 toxin, Zearalenone)
SAEAM A|8iY

A, T-2 toxin, HT-2 toxin, A& d =, a-AZd s, B-AZd=)E of
MEYUEZR F=3 & d-SPE(dispersive-solid phase extraction)®
BAste] A ARvE DY Z-AFETA TR FA T

ot A

1) dAazrbE 2 Z-d 72471 (LC-MS/MS)

2 AloF R Ao

3 EFEFAY: FRUNS AYY BFoEx EEES oMEUEY
o, FEUMN BEES WES/ZG6, vvel o] 500 mg/Lrt w7

§ % oMEUEDS o] §dte] AYd srE T334
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1) AAAZnET
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™

7V A CAl 94 29 &+ o9} 553 A

e

(1) o]=4 A: 5 mM dREE/MAA 2 0.1% T84 T4

=

(2) °o]& B: 5 mM dEw/AMA 2 01% 54 & WEs

(3) F=THixA

Al () A(%) B(%)
0.0 95 5
1.5 95 5
2.5 70 30
4.0 40 60
5.0 20 30
6.0 1 99
8.9 1 99
3.6 95 5
13.0 95 5

Z}) o] = AF #4035 mL/&
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7% H] a1

Draw Alg 2 W 9 Ao wep FHF =24
Wash Y= %

Draw AN FEEEE) 3wl Ao et FdF =4

7h o] 3} W ESI positive-ion and negative-ion mode

1}) Capillary voltage: 3.5 kV

t}h Collision gas: & 4 (Ny)
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- 4B
T X o] Aol EEUYX
BB A 7F o] &3} -

, ~ (Precursor ion,(Product ion, (Collision
(Compound) (Retention (Ionization)

; ) m/z) m/z) energy, eV)
ime, min
_ X 285.0" 25
Aflatoxin B; 453 [M+H] 313.0
241.0 40
, . 259.0" 35
Aflatoxin B» 442 [M+H] 315.0
287.0 35
_ X 243.0V 30
Aflatoxin Gy 4.29 [M+H] 329.0
311.0 20
_ X 313.0 25
Aflatoxin Go 4.16 [M+H] 330.9
245.0 35
, X 249.1Y 10
Deoxynivalenol 3.04 [M+H] 297.3
191.0 58
. N 352.3Y 45
Fumonisin B, 5.08 [M+H] 722.0
704.2 40
. | 335.9" 35
Fumonisin Bs 5.53 [M+H] 706.4
354.3 30
, . 238.9 25
Ochratoxin A 5.49 [M+H] 404.1
192.7 50
, X 215.0V 20
T-2 toxin 5.31 [M+NH,J 483.8
263.1 10
_ X 263.1V 10
HT-2 toxin 5.05 [M+NH4] 442 5
215.1 10
i 17517 25
Zearalenone 5.55 [M-H] 317.0
186.9 15

) gerol2oln, 1 9= Maol2gl,
% 2t Mol 20| thE WA J|7| x2S AFEY|V|O| HEZIoR WA ALBY &

Ao MAlE olelel dHol2L XHE0| JtsEh
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= X < A 4] o] & ==
%Z\j'/\é% }\]Z_]_- O]%‘ 1:]_?011_ gOO]L_ ?Eoﬂdx]
% 4 (Retention (Tonizati >(Precursor ion,(Product ion, (Collision
ompoun etention (Ionization
b t' ) m/z) m/z) energy, eV)
ime, min
3Cy; Aflatoxin B; 453 IM-H]' 30,1 301.()1) 25
(1S) ) ' 233.9 40
Cy; Aflatoxin By ) 273.0V 30
4.42 [M+H] 332.0
(s) 257.0 35
3Cy; Aflatoxin Gy 499 (MHT 246.0 257.0V 30
(18) ' ‘ 299.0 30
Cy; Aflatoxin Go X 330.0" 30
4.16 [M+H] 348.0
(1s) 301.2 30
Ci5 Deoxynivalenol N 215.8" 10
3.04 [M+H] 312.0
(s) 198.0 15
%C,, Fumonisin B, 508 (MH]* 756.1 215.81) 40
(1s) ' ‘ 198.0 45
3C44 Fumonisin By =3 IM-H]' 740.0 374.31) 50
(1s) ) ' 356.33 40
Ochratoxin A-d5 . 321.0" 36
5.49 [M+H] 409.1
(Is) 239.5 20
¥Coy T-2 toxin (IS) 531 [M+NH,]" 508.0 B2 1
e ' ! ‘ 260.07 10
3Cyy HT-2 toxin - 05 (VLNEL 4640 278.1" 10
Is) ' ! ' 229.1 15
3C1s Zearalenone ) 185.0" 40
5.55 [M-H] 335.1
(Is) 140.0 40

U Mzko|20|nd, O 9= MAMo|=2¢l.

% 2z WMol 0] ofst WA J|7|zAS

Ao, MAlE o]2of Mo
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EEgols FEUE AYY Aste] AAAZETYT-QYRY)
=

o AzntEade] 7 Y3 o] i WA

3

Y. AAAEETRI-AGRA N EEEY AZvhETY

(Aflatoxins 0.5 wg/L, Deoxynivalenol 10 ug/L, Fumonisins 10 ug/L,
T-2 toxin 10 pg/L, HT-2 toxin 10 pg/L, Ochratoxin A 2 ug/L,
Zeralenone 2.5 ug/L, a—Zearalenol 10 ug/L, B-Zearalenol 10 ug/L,

BC,; Aflatoxins 5 ug/L, Ci5 Deoxynivalenol 100 wg/L, Cs, Fumonisins
50 wug/L, ¥Cay T-2 toxin 10 pg/L, “Cyp HT-2 toxin 100 wg/L, Ochratoxin

A-d5 5 pg/l, ¥Cis Zeralenone 30 ug/L)
. 2M7|7]: LC(Agilent 1290 Infinity 11), MS/MS(Agilent 6470)

Z H(Agilent Zorbax Eclipse Plus Cig, 2.1 mm I.D. x 50 mm L., 1.8 um)
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5) A&
(1) Aflatoxin By, By, Gy, Gor 0.0025 mg/kg
(2) Deoxynivalenol: 0.05 mg/kg
(3) Fumonisin B;, By 0.05 mg/kg
(4) Ochratoxin A: 0.01 mg/kg
(5) T-2 toxin: 0.05 mg/kg
(6) HT-2 toxin: 0.05 mg/kg
(7) Zearalenone: 0.0125 mg/kg
(8) a—Zearalenol: 0.05 mg/kg
(9) B-Zearalenol: 0.05 mg/kg

AL R A
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O FZolFae R/ D FF/ SolA FZolo s 2athiAtE= T HH,
U AR F s87E 2 U)o R #AYHI o, old mE FAL
A AdW gl Had
O A I A F Fot2TEAl 2 T8R4l AE F87]IES 283y

AYsty 9oy, H2AUddsE, = FREUYA T-2 toxin, HT-2 toxin, A=
e}

!

g

.

e darjEo s #YFa IS

O A9 A 9 AdAd FE RUEHS 93 BFIA S R
A3 LC-MS/MSE 471712 AR £ A9 HAY 210 Fdstds.

O AlEHY ASS dal thxE AT, S57) MAAE(FSE, Hehg)ol
AFStA 24, A=A 5ul 2 AZFEA 208 TEE B FHOIFAE
At 348 AlPS ST

=49 S37]F 2 HIOI7[ZE(mgkg) 22E=2 ™o H| 2
Aflatoxin B; i
= of=Ze2tE 4
Aflatoxin B (Aflatoxin By +
0.01 Aflatoxin By +
Aflatoxin Gj Aflatoxin Gy +
. Aflatoxin Go)
Aflatoxin Gy
Deoxynivalenol 0.9
Fumonisin B Eli et
5.0 (Fumonisin By +
Fumonisin By Fumonisin By)
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Ochratoxin A 0.2

T-2 toxin 0.25
HT-2 toxin 0.25
Zearalenone 0.1

20214 18 7|&
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2. g FRol5L9 54

O EATZ

(6] @) OCHg3; O ) OCHg3

Aflatoxin B, Aflatoxin B,

(0] (0) OCHj, (0] () OCHj,3

Aflatoxin (1 Aflatoxin Go

O\/CiOH 0 OH O

Deoxynivalenol Ochratoxin A
COOH O
HooC
M
o) R,  OH
HOOC
COOH O

Fumonisin B;, B, (B;: R;=0OH, R,=OH, By: R;=OH, R,=H)
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o =9 - 34 &4
7= 2atetE
2 8td (1ISO) Aflatoxin B;
s15t8 (UPAC) (38,7R)—11—methoxy—6,8,19—trioxapentaoycl9[10.7.0.02,9.03,7.013,17]n
onadeca-1,4,9,11,13(17)-pentaene-16,18-dione
= AHA Ci7H120s
= A 312.27
A A Crystals
Log Pow 1.23
B¢t 2.65 x 107" mm Hg at 25T
T 2atetE
2Htd (ISO) Aflatoxin B;
51518 (UPAC) (38,7R)—11—methoxy—6,8,19—trioxapenta§yclo[10.7.0.02,9.03,7.013,17]n
onadeca-1,9,11,13(17)-tetraene-16,18-dione
= AHA Ci7H140s
= A 314.29
oA Yellow crystals
Log Pow 1.45
S7|¢t 165 x 107" mm Hg at 25T
T2 DatetE
2Ey (ISO) Aflatoxin Gy
51513 (UPAC) 1 1—methoxy—6,8,16,20—tetraoxapen.tacyolo[1 0.8.0.02,9.03,7.013,18Jicosa
-1,4,9,11,13(18)-pentaene-17,19-dione
= AHA Ci7H1207
= At 328.27
A A Crystals
Log Pow 0.5
S7|¢ 586 x 10" mm Hg at 25T
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T2 DatetE
2dtd (ISO) Aflatoxin Gg
515t (IUPAC (38,.7R)—1 1—methoxy—6,8,16,20—tetraoxapentacyclo[1 0.8.0.02,9.03,7.013
,18licosa-1,9,11,13(18)-tetraene-17,19-dione
= AHA Ci7H1407
N 330.29
A A Crystals
Log Pow 0.71
S7|¢t 768 x 10" mm Hg at 25T
T RatetE
2 Hty (1SO) Deoxynivalenol
—3,10—-dihydroxy—2—-(hydroxymethyl)—1,5-dim
sh=rd (IUPAC (e1tr|1,/lzs|?3,i:r308[;37—z732 ;i1c(3)/jl,; [278; 18.)32(,)7](;022:—53/@n;—ﬁ,;—yoxita : e)] —4’?0 : e
= AHA C15H200s
= Ap2k 296.31
A A Crystals
Log Pow -0.71
S7|¢t 6.8 x 107" mm Hg at 25T
T RatetE
ety (ISO) Fumonisin B
(2R)-2-[2-[(6R,6R,7S,9S,11R,16R,18S,19S)-19-amino-6-[(3R)-3,4-dic
ststd (JUPAC)  arboxybutanoylloxy—11,16,18-trinydroxy—5,9-dimethylicosan-7-ylloxy—-
2-oxoethyllbutanedioic acid
= AHA CasHsoNO 15
= A2k 721.8
o4 Powder
Log Pow 2.24
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T D3EtE
iy (1SO) Fumonisin B,

2-[2-[19-amino-6-(3,4-dicarboxybutanoyloxy)—16,18-dihydroxy—5,9—di
methylicosan-7-ylloxy-2-oxoethyllbutanedioic acid

= AHA CasHsgNO 14
= At 705.8
M A Powder
Log Pow 4.3
TE ZststE
2 d8td (ISO) Ochratoxin A

(2S)-2-[[(3R)-5-chloro—8-hydroxy—3—-methyl—-1-ox0-3,4—-dihydroisochr
omene-7-carbonyllamino]-3-phenylpropanoic acid

= AHA] CaoH15CINOg

= Ap2k 403.8

o A White crytalline powder

Log Pow 474

S7|¢t 3.11 x 10 mm Hg at 25T

T 2atet=s

2 et (ISO) T-2 toxin
[(1S,2R,4S,7R,9R,10R,11S,12S)-11-acetyloxy—-2-(acetyloxymethyl)-10

ststd (JUPAC) —hydroxy—1,5-dimethylspiro[8-oxatricyclo[7.2.1.02,7]dodec—-5-ene—12,2
'—oxirane]-4-yl] 3-methylbutanoate

= AHA] CasHasOg

= Ap2k 466.5

A4t Crystals

Log Pow 2.27

S7|¢t 3.06 x 10" mm Hg at 25T
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T2 DatetE

2dtd (ISO) HT-2 toxin
[(1S,2R,4S,7R,9R, 10R,11S,12S)-2-(acetyloxymethyl)-10,11-dihydroxy—
ststed (IJUPAC)  1,5-dimethylspiro[8—oxatricyclo[7.2.1.02,7]dodec-5-ene-12,2'-oxirane]
-4-yl] 3-methylbutanoate

= AHA CooH30s
= ApEk 424.5
=y Crystals
Log Pow 1.57
b 265 x 107 mm Hg at 25C

T 2atetE
2 dtd (ISO) Zearalenone
S5 (UPAC 24;8121?;?1— 71 i ; t8;;|r:1;/i3|;(’)gi/(;i;r(:e’[hyl—C%—oxabm:yolo[1 2.4.0Joctadeca—1(1
= AHA C1gH20s
= At 318.4
A A White microcrystals or White powder
Log Pow 3.6
S| 0 mm Hg at 68°F

T RatetE
2 dtd (ISO) a-Zearalenol
1818 (UPAG ;4_81,,(82; 1122E1)£—581 17 i 1e i—at(::fgiooxnye—df—methyl—3—oxabloyclo[1 2.4.0loctadec
= AHA C1gH2405
= Ap2k 320.4
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folr

]

=
=

[B—Zearalenol

(4S,8S,12E)-8,16,18-trihydroxy—-4-methyl-3-oxabicyclo[12.4.0]octadec

a-1(14),12,15,17-tetraen-2-one
C1gH2405

320.4
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7}. 2444 (Linearity) <l

<Ay 2ok

4 . ) Codexdll M 2Fst=

2 2 d CtolAtZ2  CtolAtZ2 HfEFALZ HiRFALZ

] -
() (35%)  (2E8) (8
Aflatoxin B; 0.9995 0.9923 .9992 0.9999
Aflatoxin Bo 0.9999 0.9994 0.9994 0.9996
Aflatoxin G 0.9999 0.9996 0.9995 0.9992
Aflatoxin Gy 0.9999 0.9976 0.9988 0.9967
Deoxynivalenol  0.9998 0.9987 0.9999 0.9997

Fumonisin B; 0.9995 0.9997 0.9997 0.9994 >0.98

Fumonisin B> 0.9978 0.9997 0.9988 0.9992

Ochratoxin A 0.9998 0.9984 0.9998 0.9999

T-2 toxin 0.9925 0.9998 0.9992 0.9997

HT-2 toxin 0.9966 0.9989 0.9992 0.9999

Zearalenone 0.9999 0.9995 0.9997 0.9999
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8) Ochratoxin A: 0.002, 0.008, 0.02, 0.04, 0.1 mg/L
9) T-2 toxin: 0.01, 0.04, 0.1, 0.2, 0.5 mg/L

10) HT-2 toxin: 0.01, 0.04, 0.1, 0.2, 0.5 mg/L

11) Zearalenone: 0.0025, 0.01, 0.025, 0.05, 0.125 mg/L

. AZE% A (Detection limit) : signal-to-noise ratio > 3

o}, A ZF3A (Quantitation limit) : signal-to-noise ratio > 10
2t 3%= R FE=

- Codexol| Al 838} validation (CAC/GL 40-2003)

Recover #HSH T CV range(%)
&=uglkg, pob) range(%x)/ Intra-Lab Inter-Lab
<A1 50~120 < 35 < 53
>1~<10 60~120 < 30 < 45
>10~ <100 70~120 < 20 < 32
>100~ <1000 70~110 < 15 < 23
>1000 70~110 < 10 < 16
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<Intra-Lab>

n=5
< Gl ALE(F) HElALE($55) AL R (S5 S) AL E (N 28
a e = = = =
@ (Compound) <kff;g)/ i %ijT B A tﬂlﬁj* R A tﬂij* A A %ZH A3
. cv) (mg/kg) €. 76 cv) (mg/kg) - 70 V) (mg/kg) = 70 cv) (mg/ke)
0.005 83.7 38 83.7 25 338 7.0 82.6 2.8
1 Aflatoxin B; 0.01 8.8 19 0.0025 &6.3 29 0.0025 784 6.0 0.0025 81.9 2.4 0.0025
0.05 8.5 1.2 8.3 3.8 81.7 2.6 83.8 24
0.005 85.3 39 71.0 6.8 &.6 7.0 92.5 2.6
2 Aflatoxin By 0.01 87.0 0.8 0.0025 815 1.3 0.0025 79.7 4.3 0.0025 86.1 2.8 0.0025
0.05 6.6 0.9 837 2.2 84.0 0.9 86.0 1.5
0.005 71.8 25 71.0 34 8.7 9.7 89.0 1.9
3 Aflatoxin Gy 0.01 &4 14 0.0025 799 0.8 0.0025 76.1 2.3 0.0025 87.1 2.2 0.0025
0.05 872 0.2 .1 21 88.7 14 89.4 1.3
0.005 82.8 1.3 874 7.1 103.0 79 84.0 34
4 Aflatoxin Gy 0.01 8.8 2.4 0.0025 839 3.3 0.0025 44 3.3 0.0025 71.2 26.2 0.0025
0.05 83.1 1.1 834 2.3 6.9 2.4 85.9 1.0
0.1 100.5 21 89.0 11.3 774 7.1 80.1 1.9
5 Deoxynivalenol 0.2 87.0 3.9 0.05 76.7 35 0.05 82.7 11 0.05 80.0 1.9 0.05
1.0 74.9 52 785 6.9 79.9 05 82.4 14
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n=5

. . -~ DUALE(F) DAL R (S WAL R (F5S) B AR (o -8
=83
gq‘: (C\:jrr)?pfuid) (kmgg)/ , Rej:%/ ) t‘ﬂijz': AFEA | 3 T t&i:]# ARRA | 8 T k&i:]%: BAFEA | 8 T t‘ﬂijz': A
. % o (mg/kg) | (Rec. %) v (mg/kg) | (Rec. %) v (mg/kg) | Rec. %) v (mg/kg)
0.1 86.7 36 9.0 34 79.4 32 87.1 7.8
6 Fumonisin By 0.2 78.1 2.8 0.05 739 1.8 0.05 36.7 14 0.05 7.7 3.7 0.05
1.0 72.1 15 75.0 14 330 11 83.2 44
0.1 115.6 35 112.3 2.6 33.8 36 92.8 11.0
7 Fumonisin B, 0.2 83.0 29 0.06 71.4 42 0.05 885 12 0.05 85.5 17 0.05
1.0 70.6 5.0 73.3 2.0 3.3 31 72.5 1.0
0.02 9%.4 19 1063 17 914 36 9.0 2.9
8 Ochratoxin A 0.04 89.3 1.8 0.01 76.6 1.7 0.01 9%.9 34 0.01 90.0 2.0 0.01
0.2 825 1.2 881 0.7 34.9 15 86.1 1.0
0.1 89.3 26 86.7 3.3 82.0 25 A4 31
9 T-2 toxin 0.2 94.7 13 0.05 90.0 13 0.05 8.5 21 0.05 92.8 13 0.05
1.0 93.7 2.0 837 18 92.2 11 92.2 1.0
0.1 86.5 31 2.8 4.4 103.3 81 1139 31
10 HT-2 toxin 0.2 922 42 0.06 83.2 20 0.05 879 2.7 0.05 93.4 3.9 0.06
1.0 90.2 1.2 896 2.7 83.2 1.0 81.8 11
0.025 885 32 70.1 59 76.3 69 87.2 9.3
1 Zearalenone 0.05 34.1 43 0.0125 333 33 0.0125 336 86 0.0125 87.4 8.0 0.0125
0.25 80.5 24 894 2.1 884 11 85.8 2.0
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<Inter-Lab>

n=3
DU ALE(F) AR (S FF) AR (EES) i AL E (] H-8)
-
d Hded (Hl;_/ (Rec-o:e:y %) t&f (Reco:eroy %) t‘ﬂf (Rec-o;;,roy %) t‘ﬂf (Rec-o;‘eroy %) t&li
W (Compound) ) ﬁ]o—r 7“:‘ 7410-1‘ ﬁ]o‘r
Labl | Lab2 | Lab3 | * | Labl | Lab2 | Lab3 | @ | Lab1 | Lab2 | Lab3 | ¥ | Labl | Lab2 | Lab3 | %%
cV) cV) cv) cv)
0006 | 87 | &1 | 80 | 09 | &7 | 95 | 740 | 150 | 88 | 95 | B0 | 128 | 826 | &1 | 78 | 81
1| AflatoxinB; | 001 | 8 | 785 | 770 | 12 | 863 | 125 | &0 | 115 | %4 | 1025 | 0 | 185 | 819 | 5 | @1 | 64
006 | &5 | 779 | 770 | 58 | %3 | w1 | 86 | 56 | 817 | w1 | w2 | 85 | &8 | 79 | o | 76
0006 | 3 | 803 | &0 | 31 | 770 | %01 | 70 | 17 | &6 | %1 | 200 | 59 | %5 | 03 | 77 | 110
2| AflatoxinB, | 001 | 870 | 63 | %0 | 79 | 815 | %8 | 810 | 98 | 7 | %8 | w0 | 116 | &1 | %3 | B0 | 87
0056 | 866 | 817 | 2 | 57 | &7 | 209 | &4 | 17 | &0 | %09 | w8 | 45 | %0 | 817 | B3 | 80
0006 | 778 | &8 | &0 | 62 | 710 | 1008 | w0 | 217 | &7 | 1008 | 20 | 105 | 890 | 838 | 14 | 97
3| Aflatoxin G | 001 | &4 | 808 | 8O | 46 | 79 | 96 | &0 | 121 | w1 | 96 | w0 | 162 | 821 | 808 | 717 | 97
006 | 872 | 3 | ™2 | 60 | 861 | 912 | &6 | 50 | &7 | 912 | w4 | 93 | @4 | w3 | 14 | 96
0006 | 28 | 845 | 200 | 100 | 874 | %08 | w0 | 135 | 1030 | %8 | %00 | 126 | 810 | 815 | 10 | 81
4| Aflatoxin G | 001 | &8 | 778 | 70 | 102 | &89 | 85 | 810 | 98 | 844 | 85 | B0 | 137 | w2 | w8 | 18 | 44
006 | &1 | 795 | 72 | 37 | =4 | &6 | 80 | 26 | %9 | &6 | 0 | 719 | &9 | 95 | B2 | 80
01 | 1005 | 7 | 810 | 157 | 0 | 811 | @2 | 97 | 74 | 811 | &0 | 36 | 01 | @7 | m9 | 42
5 | Deoxynivalenol | 02 | 870 | 79 | %2 | 84 | 767 | @2 | B8 | 13 | &7 | @2 | B8 | 99 | 00 | 19 | B8 | 36
10 | 79 | 795 | 27 | 46 | w5 | w4 | w7 | 17 | @9 | w4 | w8 | a0 | @4 | w5 | 7 | 71
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n=3

U ALE(F) SRR (SFSF) A E(SEE) AL (] &4-8)
| YAEA TE 3] =8 HE 3] =8 HE 3] =8 HE 3] =8 HE
- (Compound) (mg/ (Recovery %) A% (Recovery %) A= (Recovery %) A2 (Recovery %) A
5 | b1 | Lab2 | zab3 | % | Labl | Lab2 | 1ab3 | % | Labl | Lab2 | Lab3 | | Labl | Lab2 | Lab3 | %
cv) cv) cv) cv)
01 | 867 | 3 | 135 | 161 | w0 | 5 | 99 | 152 | 4 | m5 | 145 | 29 | 8711 | B3 | 83 | 132
6 | FumonisinB: | 02 | 781 | 720 | &2 | 103 | 739 | 897 | 895 | 107 | 87 | 897 | %6 | 56 | 77 | 20 | 847 | 81
0 |21 | @7 | w7 | 46 | o | 713 | &5 | 56 | &0 | 73 | 201 | 36 | &2 | 7 | w0 | 61
01 | 1156 | 895 | 1067 | 128 | 1123 | 97 | 67 | 145 | &8 | 297 | 119 | 156 | 28 | 895 | 1001 | 58
7| FumonisnB, | 02 | 880 | 870 | 894 | 14 | 714 | 947 | 849 | 140 | &5 | 947 | 91 | 34 | &5 | 870 | %07 | 30
10 | 706 | 71 | 801 | 72 | B3| &4 | 806 | 71 | &3 | &4 | 7m0 | 55 | @5 | 1 | se7 | 112
002 | %4 | %1 | 760 | 128 | 1063 | 1014 | 744 | 183 | 914 | 1014 | 910 | 62 | %0 | %1 | 5 | 100
8 | Ochratoxin A | 004 | 293 | 871 | 1 | 84 | 766 | 132 | 807 | 22 | %9 | 132 | &8 | 141 | 900 | 8721 | B5 | 105
02 | &5 | 87 | 812 | 15 | &1 | w8 | 86 | 86 | %49 | w8 | w8 | 117 | &1 | 87 | 715 | 97
01 | 293 | &2 | 845 | 30 | 87 | 293 | m5 | 87 | 20 | 293 | B2 | 99 | 944 | &2 | 714 | 139
9 T-2 toxin 02 | o7 | 28 | 773 | 105 | w0 [ 1001 | &0 | 105 | &5 | w001 | 75 | 136 | 28 | 28 | 109 | 134
10 | w7 | &0 | w2 | o1 | &7 | 814 | w4 | 66 | w2 | &4 | 27 | 54 | @2 | &0 | 7 | 101
01 | 865 | 974 | 208 | 96 | 78 | &6 | %5 | 104 | 1033 | &6 | %4 | 77 | 139 | 974 | w7 | 219
10|  HT-2 toxin 02 | w2 | 8 | 812 | 65 | &2 | w2 | w2 | 71 | 819 | B2 | 86 | 44 | w4 | 88 | @4 | 123
10 | 902 | 29 | 291 | 06 | 206 | @5 | &4 | 44 | &2 | @5 | w1 | 34 | 88 | 29 | w9 | 74
005 | 85 | %96 | 973 | 62 | 701 | 910 | 74 | 140 | %3 | 910 | 800 | 93 | &2 | %6 | 71 | 128
11|  Zearalenone 006 | 811 | @8 | 01 | 75 | 3 | 120 | 29 | 163 | &6 | 120 | 200 | 196 | &4 | w8 | ®5 | 104
025 | 805 | @4 | 767 | 41 | %04 | %4 | &9 | 70 | &4 | %4 | 76 | 108 | &8 | &4 | 9 | 36
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ofy
e
St

ks

A7} (mg/kg)

Aflatoxin Deoxynivale Fumonisin Ochratoxin T-2 toxin
sum nol sum A sum Zearalenone

14| weae e} N @;Liiﬂ% e 0542

15 | e | Aeanesets e 1;%;§§j£

16 | WigAlE | 7IE AR (N g-gA R E3F LHe OH% jﬁ%% 0.647

17 | e | eaneigss e lg%g(i;jg

18 | e | Aeaneigets e ZE*ZH Q;if%

19 | e | Aeanegets lﬁggifﬁ

20 | WEAR | VIEALR (- EALE X7 :Lj;};fz%j% 0.118 0.091

o1 | Waas | ARl wa :;9;‘; jijj{j 0.080

22 | MaAw | AEARCISEAE 2T 1’#3 ;ijﬁ% 0.128 0.142

28 |k | Asecingse ww | 00 FE TS

2 [k | Aas@eete s | 0 S8 ST 0.067 1132

25 | MgAe | JEARciste T8 j;%:; fé) ji? 0.164

26 | e | AEAelR g Tg 1\%3 gfﬁok:%%
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A7} (mg/kg)

No. Ehan B3 Aflatoxin Deoxynivale Fumonisin Ochratoxin T-2 toxin
Zearalenone
sum nol sum A sum
i i I8re] FE ol F
27 | AR | ZIEALE (o AR 23
off (o] )71
_ Tt 5% o E
28 v SAL s | 7 EFAFE (o 2F-&-A 3}
I AT JERAL R (of &-8-AF o9 (0] )]
_ _ o] 55 oF&
1 Q L 5
29 | MIEAE | ZTERALE(NSEAIE 2 o 954371
_ . ke T o] F&
WA R | 7 EFALE (o F2A R E8H
30 I $hAL JERAL R (of -8-A} o 922 (o] 271
or=9Q
31 | W3R °re 0.053
HSAEA7)
or=9Q
32 | wiEAE cre 0.293 0.660 0.037
Abkg-Z ol
A B _7) 5] 2
33 | wmaw R 0.060
53
01:-7'.4—%
w AL e (S
34 I A} IR 0.162 0.272
$EE
35 | WEAre ° 0.140
et SA77)
237
36 | 9L T ] 0.054 0.364 0.024
ERE AR
r=Q
37 AL E g5 0.228 0.349 0.023
A7 Ab 2 7] ' ) ]
r=Q
38 | mEA= Rl 0.212 0.396 0.099
Argkgoj @ oty ' ] ]
Al B _dHl =
39 | wuae e 0.043 0.040
SppIdF
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A7} (mg/kg)

No. iy LT B3 Aflatoxin Deoxynivale Fumonisin Ochratoxin T-2 toxin
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A7} (mg/kg)

No. | W2% FER : : — , P
Aflatoxin Deoxynivale Fumonisin Ochratoxin T-2 toxin
Zearalenone
sum nol sum A sum
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No. Ehan B3 Aflatoxin Deoxynivale Fumonisin Ochratoxin T-2 toxin Zearalenone
sum nol sum A sum
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