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G L SSE N s R e

s 0% @%{%}EQ) By ot @

ORI 0 102 F 6 Ff 3 F1 5 0] 0102 % 8 5] 26 [

W B

F‘ T ok B [I %4 % (AFB,, AFB,, AFG,, AFG,) ~ #%3## 5 A (OTA) ~ = f = B iff
(F2) T 2%1 (T2)~ HT -2 # ?'% (HT2)  flipt 3 (DON) ~ [RL#0%E % (FB,, FB,) ¥ 11 73, % V[l
AR5 APPASL 1”7.‘J@ﬂ»[ﬁﬁ«'{JﬁJ“Jj&fV@Hbf‘ TN ’7%1}‘"?1@ ° R | B I S
RIS [ ‘*"I‘HJFUFE'FE”%’?@TF 3P (LC/MS/MS) 25 (] - =6 ﬁﬂﬂaﬁ »LC/MS/MS Ef 11 72 A
skt (LOD) ~ B (LOQ) FHFLTIES 0.1 — 9.4 ppb ~ 0.4 — 306ppb ELELETE S Al AFB,
AFB, ~ AFG, * AFG, - OTA ~ F2 ~ DON ~ T2&HT2 -~ FB, ~ FB, » £l 7 % lg“igu ﬁjﬂu (Method detection limit,
MDL) 55 [{[| £% 0.35 ppb ~0.36 ppb ~ 0.33 ppb ~ 0.45 ppb ~ 0.78 ppb ~ 11.98 ppb ~ 23.63 ppb ~ 11.35 ppb ~ 6.65

ppb » 6.97 ppb o N iEF L AT K ‘ﬁ* B A ‘E'Eb*ﬂ*ﬁ'*@ﬂ 50 (F s = f‘ B Aff*l
%* é’"?H N BREPR] - ORI 39 (VA AN B o BPURCR A 35 E) AFB, ~ DON ~ HT2 -
T2 FB 1 FB, 5767 + it T 4G 2% » 18% ~ 2% ~ 2% ~ 28% 1 20% < [l £ ﬁ?#[iﬁ | AFB, »

AFB, + AFG, ~ DON ~ OTA ~ HT2 ~ FB, ~ FB, ~ F2 57 » il 53 {155 79% ~ 5% ~ 10% - 67% . 10% < 8% -
100% ~ 95% ~ 56%  4it!1. ik fy {15 AFB, 5.6 ppb ~ AFB, 0.7 ppb ~ AFG, 0.4 ppb ~ DON 1.213 ppm ~ OTA 1.3
ppb ~ HT2 19.4 ppb ~ T2 8.9 ppb ~ FB, 1.503 ppm ~ FB, 381.3 ppb ~ F2 77.9 ppb » I3[k [y JE[ELE 215 -

e - LM S AP ETRTROIAT - SR 5 R -

1

32 A T AL+ S5 BRI P 30 TR R « [ SRR 60% K -
FY UFRPIRARL Y GRS 2 e ,;;:f PN e R R R
R V‘@%@ﬁ# °

plif @EF@FI* D3EH s BRI [ S8 > 2000 5 o 7 S fﬁ“ B NRAE T oA AR T PF'
Bt &5 2T R - ﬁ‘ﬁﬁ?ﬁﬂ’[/m“' (Berthiller et al., 2005; Fremch et al., 2009; Soleimany et al., 2011,
Sulyok et al., 2006) » 25 |3 SV » ﬂjﬂjr@ﬁr@r U - f/ﬁﬁr@@@i],%, IEITE&*F?*‘F/
B3 Ay b BLETT {REELES T ARG VAR o T %{@%Jﬁﬁjr“ » [N FUFL{?FA VIRCH ’}H
EHE%?EH'J/ (] BRI SR AR > S PGHNR [ B ST IR TR Y I'EIE' JNEL (2R S A
TS » BT 8 I Y PR S5 5 S T RO

WP ) BRI % ST AR R T R T R R A 2R B S (F2) T -2 %
HT - 2 % ~ a3 (que%l‘@ “ AT > Deoxynivalenol, DON) ~ (R[5 #u594; % B, 7/ B, (FB, ~ FB,)

FU e ALY R S F R ) S IR g [ VRSN (AR SR ) LOMS/
MS( 4\7@’5{ Jiﬁﬁgﬁ?kﬁﬁgﬁg*lﬁiﬁﬂij“ ) & W[E—EU’TE (Ventura et al., 2004 ; Franz et al., 2005. Huang et al.,
2010 ; Paepens et al., 2005; Han et al., 2010 ; Sulyok et al 2006) FIR Skt B e 0 EAFF’!,HH@?T%I%‘ E
HBR T R S (2 AT HY 0991903564 B > Gt % 2010a) § FERE e A ( #;4514 57 0991903550

|

(1) TR E S L "qu]@ E)F'?Fj’%“%f' 531921 B -
Q) FrEREE S Fﬁff j e R TR
(3) 7= » E-mail - mainlian@mail.tlri.gov.tw °
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B G e 2010b) T-2#%%®WHT 2% az( Y42 AU 5T 0981800375 B Gt B4 200) 1 R EEE fx%
AR (5432 A9 5T 0951800007 B » 4 2 2006) 3 = f rﬁﬁz@f( 432 A 5T 0971800105 B > it B
2008) ; lkﬁéiéwﬁ‘ % B, %pB (EHZA T 0939316919 B+ ik T 2004) 5o H AR L B A 1

i »F"”‘?F‘HPLC UV (Z9f S el ) 22 HPLC — FL (874 ) 52 o

o R P BB RS (A ROR I R A sk Tk 4R LOMS/MS — TRl
el R il Y ’7%1 ; Feﬂ H mmi g, s f %WJ’EL*ILP 3:Gr =N M@%I
% F'E'”ﬁ’ s Ejzﬁg:*%% Flz;lﬁjﬂ flid ?J[ﬁj °

MR T A

[
hEREE T MM & E[Jr ;Fﬂiﬁ% =+ (Aflatoxins B, ~ B, ~ G, ~ G,, AFB, * AFB, * AFG, -
AFG,) ~ #%#; % (Ochratoxins A, OTA) ~ = *f # [ (Zearalenone, F2) ~ T -2 &% (T2) & HT -2 &
% (HT2) - i@ = & (Deoxynivalenol, DON) ~ fRE, &4 2 (Fumonisin B, ~ B,, FB, ~ FB,) 4l 11 @Fﬁ[}[,p o
TE'{&FF# % | FERMENTEK * F[J > AFB, ~ AFB, ~ AFG, ~ AFG, ~ T2 ¥ HT -2 ﬂ/@ifgl:ﬁ#l Img > ') 5mL
< P15 (CH,CL) Vi LY+ OTA ~DON ~F2 ~FB, ™ FB, Vi35 ) g FII} 5 mL ' (Methanol,
MeOH, CH;OH) iﬁ\ﬁﬂj E‘Fﬁ’ > A1# 200 12 g/mL (ppm) .V [l /4S5 & 7 = F[F11 200 ppm .V [l AR Y= &
fiﬁiﬁﬁﬂfﬁiﬁﬁgm@bif pE V@ﬂ:iﬂf f& TR ST AFB, ~ AFB, AFG1 AFG, ~OTA=1~1~1~>
I>2ppm> F2+DON -T2~ HT2 - FB, - FB,= 10+ 25 -5+ 5 25 - 12.5 ppm Vi ifd F1 10 sf e »
RS 4CIRS » 357 53 TR D B 12 R P (e e
Bl Zﬁ‘ﬁ[:ﬁﬁﬂ PIEFR LC 3% (Merck) 5 GHA Rk (Phosphate - buffered solution, PBS) »
pH |;E_”It b 7.4 FEEIRY FF#I [~ VBRI, (Sigma - Aldrich) - ffi™] J}{ij’ﬂiﬁi””ﬁﬂltljf’ &7 T (Polyethylene
glycol, PEG) [lE I Sigma - Aldrich - xH 3%+ F\ - Hul@lﬂy[;ﬁ?ﬁ‘" (AOFZDT2™ immunoaffinity columns,
IAC) 5 F 1 VICAM (Watertown, MA, USA) -
. 53 T’?F%ffﬁjk"iﬂ i
(i) MS/MS ﬁ%ﬁﬁl"‘rﬁ’[/??h
4 FR &V MS/MS & Sciex API 3000 ESI - MS/MS % i I/ = Fb =4 P4 Ay £2 ’?"TFF % (Applied
Biosystems, Foster City, CA, USA) » #5+"VElEl % 350°C » 5t %LEE (Curtaln gas) WA w’ﬁ%‘d (Collision
gas) ffi"] ﬁ AT, 5 (N, 99.999%) = % F1 ™~ ] (Multiple reaction monitoring, MRM) ™[I -5
BE R i VTR ,[‘JL#?[J%‘WI%%@%E'%W%I%  JREVEL R S EES R
=t
JFf 200 ppm kA =l A Y R LN f 0.1% ['!f% (Formic acid, FA) ¥ CH,OH 7/ % 5%
100 ppb > {{i "] 1 mL y= &t 1 H:’Iﬁ 10 g L/min fojf = ’E"TFF FEEYR > $5 40 Declustering
potential (DP) ~ Focusing potential (FP) ~ Entrance potential (EP) ~ Collision cell exit potential (CXP) -
Nebulizer gas (NEB) ~ Curtain gas (CUR) ~ Collision gas (CAD) ~ lonSpray voltage (IS) % % ’?’TF@FN
Mraefle > I') o+ Kk A S H ll*fff’} faJEs T EE R EE SR (Collision energy, CE) 24

xS SR L2 ey e S g VI
Table 1. The mobile phase and gradient profiles for HPLC

Time (min) 0 4 7 7.1 12
Mobile phase A (%) 65 18 18 65 65
Mobile phase B (%) 35 82 82 35 35

(if) AT BR T AT L
TeAtVetPri @At (Mobile phase) 535 (3| £ Agilent 1100 series pump *Ffﬁi: £, Zorbax SB - C18
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column (5 pm > 2.1 x 150 mm) » ﬁﬁfﬁﬁ'JE?jiﬁﬂ@?x%ﬁ 25°C PR RY  EUAE A F’of, 0.1% FA ¥ 0.5

mM HCOONH, . H,0 ; L*NFEI B £} *A 0.1% FA % 0.5 mM HCOONH, V CH,OH - it % 300 L/
Cfl

min > B R S w Lo EAERIE IR T

(iii) A E el
P SRR SRl AR Y R I 2 VIR PR

2 MR SARTERE b TRIGh A eER

Table 2. The preparation of standard concentrations of the mycotoxins and their calibration range

» Bl ERb ke 1@55‘%?&’1&

Item Stock solution (ppm) working solution (ppm) Calibration range (ppb)
AFB, 1.0 0.2 04,038,2,4,64,8

AFB, 1.0 0.2 04,08,2,4,64,8

AFG, 1.0 0.2 0.4,038,2,4,64,8

AFG, 1.0 0.2 04,038,2,4,64,8

DON 25.0 0.5 25,50, 125 250, 400, 500
OTA 2.0 0.4 0.8,1.6,4,8,12.8,16
HT -2 5.0 0.1 5,10, 25, 50, 80, 100
T-2 5.0 0.1 5, 10, 25, 50, 80, 100

FB, 25.0 0.5 25,50, 125 250, 400, 500
FB, 12.5 0.25 12.5, 25, 62.5 125, 200, 250
F2 10.0 2.0 4,8, 20, 40, 64, 80

1L yﬂf’?ﬁﬁﬁ‘tﬁb TR (R AVEE )
(1) %ﬁiﬁ:# [/T;g%ﬂgilﬁ:

¢ BT RS o B T
(ERRI IS 5 A - & v & %%#’J’EL*["‘J* % AH -
50 9+ [l BRI RER - iﬁ*[Eﬁxﬁwﬂ %%ﬂq39ﬁ,|

Eﬁ“wﬁnﬁmﬁéfyﬁﬁﬁﬂlﬁ‘wﬁ$wﬂﬁ

ﬁﬂj‘ S S RERL
B e S

Nwﬁﬁw{@ﬂl“%wﬁgﬁ?"“ﬂﬁﬂ R ORI 2 LV A, 1 TR D © B
ﬁIT: 1 mm & ﬁ;HE[ HESRP 51 [}? W -
(i) Ffif s

?V){%?Tﬁf % ,il;ﬁ[ll 10g> ™ PBS k50 mL > I') F HIEFF RS 15
P18 ;‘FJ?%PFI e "YP?[JQT\—J 25 mL F[’P"E“ F{l » BEw 5 T e g U "F@?rfz 20 mL H§izys S5m0 F{l >

G WS YA R

et FA 2% PEG .V PBS YTQ 20 mL ffi [l&ll'r_r'ﬂm& (A q’r&) blEEL F[ [[ &7 gﬁ.j&g[“] | 70 mL MeOH

&ﬂ7@4$ﬁ@w’ﬁﬁ@ﬁﬁzﬁ*

S 90 mL PBS ik » L 539 S ESELY (B k) -

J1AC #F%#F.m/# = Bk SOmL - [ EF 1 sk

B 5 % 10 5380 ”Vﬂfﬂ[ﬁ 10 mL FHZ GeA Tl

W T AR ST RT

2V 10 mL PBS jjky Tk IAC » ﬁuﬁ[ﬁkﬁt T EFp 1 i?,] s fb 2% PEG 7 PBS jfk 6mL > JRiy= *

5mL Ak » EURERTER T 2F) L RIOIE i EE S
EVEIFD L) o AR T S RN BRI fT o T TAC TN

DFIE] S mL S AE L TAC (Gl

Fliahl Fh » '} 1.5 mL ¥

ik (80% MeOH + 0.3% Ui ) It » g™ E}’illfﬂ%%é IAC m‘eﬁEﬂ*] ﬂﬂﬁ@?ﬁﬁﬁ

¥ 1IAC Fl { 5 Jy e B

ORERE

AR R -

V. 3 R [

CEP 1.5 mL [ RS R o £ 2 mL MeOH jfES R » I8 j ik -
T ASTTN A ERED > 201 0.5 mL 5 0.1% FA % 0.5 mM HCOONH, .V 65% MeOH jk[y FL‘“[/ » Al

VR IPRAERD | o EBELTT R Y BRI HE LR RIS A o FTIRE 10 Ui 4 11
MR PR (19 AR TR T DR R
e e EWE R R TR
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Table 3. The concentrations of various mycotoxins in different standard solutions

Standard solutions (ppb)

ftem I I I v v VI VII
AFB, 0.4 0.8 1.6 2.4 4 6.4 8
AFB, 0.4 0.8 1.6 2.4 4 6.4 8
AFG, 0.4 0.8 1.6 2.4 4 6.4 8
AFG, 0.4 0.8 1.6 2.4 4 6.4 8
OTA 0.8 1.6 3.2 48 8 12.8 16
F2 4 8 16 24 40 64 80
T-2 5 10 20 30 50 80 100
HT-2 5 10 20 30 50 80 100
DON 25 50 100 150 250 400 500
FB, 25 50 100 150 250 400 500
FB, 12.5 25 50 75 125 200 250

1L

e RN

Wﬁ'?ﬁf’@’?ﬁﬁﬁff’?ﬁf& T U P (A
11 FE AR ISR 2 5« S TEEY ’?’?F@F?@’iﬁﬁﬁ B (“fEfF £ NEB =13 ~ CUR =13 ~ CAD =

12 ~ IS = 5500 » f’wmﬁ”’d BE VR I R A 4 -

EE 1L ?EI(E!QT}\[%‘ = L]ib LE}@[K«@EUL I %45;7:&‘*’;@?4%—@ IPLJTE [jzlgjguﬁ_j][s{ I——l;gj 10

EIV LRI FEN IR S < S3iT AF V@R ) 0 OTA T2 M HT2 % »Fz DON * FB fl[[#i£53 -
RSt @Hﬁfﬂ ?ﬁ%ﬁ% 30 ppb ©

Il e R "bii [N IR

+ FHERFP IAC w@PTy]ZDLF[, @@;\[% —ri'? J’ M ?Jsrgti‘, [~ ‘/Fﬁiﬁ [[m-l}[%_r , F
e SFEETT B o [E I R IEE ][R IDON | %ﬁ'ﬁﬁﬂﬁfﬁ'ﬁﬁ  RESEPRH T SRR ;*%*
3’&%"/*%%3 o (HE P ii’f!?ﬂé&)’*iﬁﬂ YAV G IRRE > [k SRR IV i }Hﬁiﬁ s
AZ PBS AZEIHA Vi » FII'] 70% MeOH il 177 +4 0 «

LC/MS/MS 3 rﬁ'ﬁ%{?‘ @& T[fl > [ALOD ® LOQ F%Jr# SN TIPS (A 3) A
P 6 Dhlﬁr?ﬁ“ + (AFB, ~ AFB, ~ AFG, ~ AFG,) J{ifi k! % 0.4 ppb i » [pulr} 50 - 107% ~ CV
(i 29 — 46% > [pilf=k @gl« 0.8 ppb '] ViR Lﬂfqﬂ 93— 103% ~ CV fifi 3 — 17% » 53 Frh N 7R
EEEHEE - OTA J/;’fJT‘\ YPEHT0.8 ppb = 16 ppb » [k EE 77 — 98% » CV £L 5 —25% < 1.6 ppb '] -
;f/ﬁgﬁ[l%i'%%lbl%gm o F2 ﬁ:ap EII 4 — 80 ppb » [qusr} T 68 — 125% > CV £5 2 — 23% > |%1§@1T\v[
Eﬁ[ﬁl'ﬂﬁ«ﬁﬁ > 216 ppb IfF 1 > [ i 85% » CV 1 14% - “UEAREINE - T2 % HT2 VIS
~ 100 ppb » ﬁ%\ﬁpf T2 “ﬁfl' » [HHT2 %) 136 — 197% V[pifssk o (1o = F gl fopEsk 51 € 3¢k
(FRUTER] o ] T2 2 HlAg s HT2 > R VAT (=i VAl > =1 T2 46 [ HT2 JITE 2Ry
A1 (Lattanzio et al., 2007) ° 7+ 5 ppb &fu,il“" [l 5 68% » W'b'rJ'L » E110 ppb ?T‘Jp%%,{\” s=1
84% [plifs=f > YR IIEIE &y [ 90% I B o DONIRIIHEE 7 25 ppb [ > [plsak 34% » ik
ti’:lrjli , q’wpg,jﬁﬁ Z[50 ppb ') b i HE L [plFEs (99 — 107%) » ETHARGE[T118% [ = 10% ') 7] -
FB, % FB, 7 25 ppb I'| FVIF RS » H s ~ CV fifi7] JIFE 94 - 102% ~ 1-10% - i fH £ 1 36
AfifN o FB pLZb Py ]lFIuH TPV Sk (SRR T e o

_”vf%*



(AL (SRR b s )
B (CV, %) &7 70 - 120% + 20% (fiEt

HA (I A %

i

E% 7

e

iy

eI

et

Tvpg:}a@ /ﬁmmg@ “+ 100 ppb I']
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Table 4. The parameters of mass spectrometry for detecting mycotoxins
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T H [l IR (T
BB S A R B T B
R W IR (0 £ 20% )P fﬁ«*@p }%yf[sﬂ : n\?wggs AFB < AFB, ~ AFG, - AFG, ~
OTA F2 ~ T2&HT2 -~ DON - FB, -~ FB, ﬁ{ J[ly SN} 08~08~08~08~1.6~16~10~50~25~25
ppb EG " o 20 [T I RS 32 0k (R UL (Method detection limit, MDL) ( B » 2004)
VEHET o AR S -

Precursor ion Product ion

DP (V FP(V EP(V CE (V CXP (V
(m/2) (m/2) V) V) V) V) V)

241.3 49 15

AFB, 313.3 63 280 10
284.9 32 19
259 41 17

AFB, 315.1 74 310 9
287.2 36 18
243.3 36 15

AFG, 329.1 64 300 10
2153 47 20
245.2 41 19

AFG, 331.2 52 270 10
275.2 39 18
239 32 15

OTA 404.1 45 320 10
358.2 20 10
187.1 27 17

F2 319.1 48 290 10
185.2 33 17
249.1 16 15

T-2 297.2 45 320 8
231.1 17 20
2153 26 14

HT -2 484.4 34 300 10
185.2 29 11
2153 18 15

DON 442.5 28 300 8
263.1 17 18
3343 56 23

FB, 722.6 41 340 10
352.6 51 21
336.6 54 22

FB, 706.6 62 332 11
318.4 55 21

UL AP ROR] M il S RV F Rl 5347

Ky #Jwibr' BRI 7

DON - HT2 » T2 * FB, bFBz?ba‘% EEPSTHIER 19~ 1~ 1

2% ~ 28% K 20% o = %T?,iff[!ﬂp‘%“' DON * FB > #5355 || 5%

AT = oyl AR RE T 0 50 ﬁ%%’*’iﬁiﬁ fl1> AFB, ~

14~ 10 > FgE 5T HIES 2% ~ 18% ~ 2% ~

38% ~ 50%

8 B

DON i3 £

30% » HT2 ~ FB, ¥ FB, VA E5 10% ; 5246 DON ~ T2 ~ FB, ~ FB, ™ F2 » fitl 1353 [J£% 33% »
17% ~ 50% ~ 33% * 17% - DON ~ HT2 ~ T2 ~FB, FB, ¥ F2 ﬁfg'ﬁﬁuaf@ﬁm 15% 1.191 ppm ~ 19.4 ppb ~ 8.9
o B RS U 2 A S

ppb ~ 264.4 ppb  70.7 ppb ~ 7.6 ppb » 53 7 v R AT I

PRI -
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F 5. R R LOMS/MS Ak b Eqt ~ iRl iR
Table 5. The limits of determination (LOD), quantitation (LOQ) and the method detection (MDL) of the
mycotoxins under LC/MS/MS analysis system

LOD (SN = 3) LOQ (S/N = 10) MDL
AFB, 0.1 0.4 0.35
AFB, 0.2 0.6 0.36
AFG, 0.1 0.4 0.33
AFG, 0.4 1.4 0.45
OTA 0.6 22 0.78
F2 7.8 28.9 11.98
DON 9.4 30.6 23.63
T-2 1.1 42 11.35
HT -2 1.7 5.1 11.35
FB, 74 12.8 6.65
FB, 3.8 17.2 6.97

o6 VI TR A Sk ok o

Table 6. The recovery of mycotoxins at different standard solutions

Standard solutions (ppb)

Item
I I 1T v A% VI VII
n 4 11 5 12 12 11 5
AFB, mean 107 100 103 94 96 100 95
Ccv 33 17 8 10 9 5 7
AFB, mean 50 93 100 94 98 98 97
Ccv 46 15 10 10 8 3 7
AFG, mean 71 95 96 96 97 101 94
Ccv 33 16 8 9 7 3 6
AFG, mean 83 99 100 99 97 101 96
Ccv 29 17 12 13 9 3 3
OTA mean 77 81 85 90 94 98 80
Ccv 25 17 13 15 12 5 15
F2 mean 68 85 94 97 101 96
Ccv 23 14 15 14 10 2
HT -2 mean 136 168 177 180 186 197 193
Ccv 6 9 7 10 4 2 1
T-2 mean 0 0 0 0 0 0 0
DON mean 34 99 107 100 101 100 99
Ccv 23 18 8 7 4 4 3
FB, mean 102 97 98 100 99 101 95
Ccv 8 6 4 6 3 1 8
FB, mean 125 93 98 98 102 102 94

Ccv 2 10 6 9 5 4 8
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Table 7. The detection ratio and the maximum detection values of the mycotoxins in commonly used cereal grains
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Fecd - Corn Wheat Brown rice Buckwheat  Barley Sorghum Soybean Total
stuff meal

Test no. 8 10 8 6 6 6 6 50
Myco - Reco.* Max. Reco. Max. Reco. Max. Reco. Max. Reco. Max. Reco. Max. Reco. Max. No. of
toxins rate value rate value  rate value rate value rate value rate value rate value detected
AFB, — — — — - - = = = = = = 17 0.5 1
AFB, — — — — - - = = = = = = = =

AFG, — — — — - - = = = = = = = =

AFG, — — — — - - = = = = = = = =

DON 38 3746 30 1,191 - -  —  — 17 209 33 497 — — 9
OTA — — — — - - = = = = = = = =

HT-2 — 10 94 - - - - - - - - - - 1
T-2 — — — — - - - - - = 17 89 - - 1
FB, 50 2644 10 e - - - -  — — 50 162 100 95.6 14
FB, 50 70.7 10 28 - — - - - = 33 72 50 36.1 10
F2 — — — - - - - = = 17 76 - - —

* 1 unit of % for recovery ratio and ppb for maximum detection value.
— : non detected or detected values lower than the method detection limits.

8. £ BRI Sh Rt e T

Table 8. The detection ratio and the maximum detection values of the mycotoxins in different formulated feed

Feedstuff Sow feed Poultry feed Cattle & goat feed Pet foods Total
Test no. 10 6 6 17 39
Mycotoxins Reco.* Max. Reco. Max. Reco. Max. Reco. Max. No. of
rate value rate value rate value rate value  detected
AFB, 100 5.6 100 4.2 100 1.6 53 2.1 31
AFB, 20 0.7 — — — — — — 2
AFG, 20 0.4 — — 33 0.4 — — 4
AFG, — — — — — — — — 0
DON 50 556.0 50 516.0 100 1,213 71 517.0 26
OTA — — — — 17 0.9 18 1.3 4
HT -2 — — — — 17 7.0 12 7.2 3
T-2 — — — — — — — — 0
FB, 100 680.7 100 1,400 100 1,503 100 499.0 39
FB, 100 107.3 100 301.0 100 381.3 88 265.7 37
F2 30 40.5 33 29.4 67 62.9 76 77.9 22

* : unit of % for recovery ratio and ppb for maximum detection value.
— :non detected or detected values lower than the method detection limits.
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fit £ DR VAR R (< 8) » 39 FFOTATARILET > AFG, B T2 4 el o H P 9 T A
AFB, AFB + AFG, ~ DON -~ OTA -~ HT2 ~ FB, ~ FB, ~ F2 [V f 1! {F Bt 55 Hut“ 31~2-4-26~4~3-
39~ 37~ 225 KT HIIED 79% ~ 5% ~ 10% ~ 67% ~ 10% ~ 8% ~ 100% ~ 95% ~ 56% © ﬁg»ﬁﬂei AFB,
S 2 BB - BRI 53% At [$’£ﬁrﬂ'1ﬁL['f®t@56ppb’AFB FLAFG, (28T il 45 0.4
ppb » [MBIFAZEE R ok B A AR VSRR £ 25 ppb (3 9) - Alit! iRl ﬂ”’rﬁnjﬁ‘“[ﬁﬂ s DON fifitl =7 50% '] -
S b S 1.213 ppm > %%LI'[&’KE%@FEJIZS ppm ¢ FB, ¥ FB, & 1137 100% » flﬁﬁﬂ*‘l”
#EI IV FB, & FB, [ 188 - Al FB, ﬁﬁ fif1 1.503 ppm - & fF Fl _FINE% 5 ppm o F2 J%ﬁlj ffffl

i AR LT E el > det 1 ES 77.9 ppb (TR F*jii 100 ppb = OTA & HT2 7 ™~ B W #p [ fl1
“JE DERRRLL > AR R -

i FER R ST NS o B EER AP ORI 11 FE A oA R ?BM‘”“? |

e £ B g = R R R B ’IEF,E% T gjﬁ‘faﬂc

9. [[gylfﬁb'(%ﬁ—:t[; R U Pk

Table 9 Comparison of the mycotoxins concentration allowance in different countries

Mycotoxins Taiwan uUs China Korea EU
AFB, 20 ppb
AFB,
AFG, 25— 50 ppb 0.5 -300 ppb 15 ppb 10 ppb
AFG,
OTA — — = 0.1 ppm <5 ppb 5 ppb
F2 — — = 0.5 ppm <200 ppb 100 ppb
DON — — <1 ppm or <5 ppm <2 ppm 1.25 ppm
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Abstract

The purpose of this study was to develop a multimycotoxin detection method for simultaneous determination
of aflatoxins (AFB,, AFB,, AFG,, AFG,), ochratoxin A (OTA), zearalenone (F2), T2, HT2, deoxynivalenol (DON)
and fumonisins (FB,, FB,). Corn was used as the matrix material in this study. The immunoaffinity column was
used to purify the mycotoxins in the corn matrix for being quantified by the liquid chromatography/tandem mass
spectrometry (LC/MS/MS). The results showed that the limit of detection (LOD) and limit of quantification (LOQ)
on those mycotoxins by the LC/MS/MS method were 0.1 - 9.4 ppb and 0.4 - 30.6 ppb respectively. However, the
method detection limit (MDL) of the corn matrix was 0.35 ppb, 0.36 ppb, 0.33 ppb, 0.45 ppb, 0.78 ppb, 11.98 ppb,
23.63 ppb, 11.35 ppb, 6.65 ppb and 6.97 ppb for AFB,, AFB,, AFG,, AFG,, OTA, F2, DON, T2 & HT2, FB, and
FB,, respectively. The naturally occurring toxin background values of cereals were detected with 50 samples in
total including corn, barley, wheat, oats, buckwheat, brown rice, sorghum and soybean meals. Thirty nine samples
of formulated feeds for swine, poultry, cattle, goats and pets were also detected. Six mycotoxins, ie; AFB,, DON,
HT2, T2, FB, and FB, were detectable in the cereal materials, and the detection rates were 25, 18, 2, 2, 28 and
20%, respectively. For the formulated feeds, 8 mycotoxins, ie; AFB,, AFB,, AFG,, DON, OTA, HT2, FB,, FB, and
F2 were detectable and the detection ratios were 79, 5, 10, 67, 10, 8, 100, 95 and 56%, respectively. The maximal
detection value for AFB, was 1.56 ppb; AFB,, 0.7 ppb; AFG,, 0.4 ppb; DON, 1.213 ppb; OTA, 1.3 ppb; HT2, 19.4
ppb; T2, 8.9 ppb; FB,, 1.503 ppb; FB,, 381.3 ppb and F2 at 77.9 ppb. All of the values are lower than those limit

standards in European Union.

Key words: Multi - mycotoxin, LC/MS/MS, Grains and feeds.
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