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1M B e & A 9 & (mycotoxin) AR B M ORF A B F LA M 0 B —ME T
RATRRE ML  ZRARFEFTEATR Y FE » BUER —FE 8T R 5 60
Hak e RAZHHTEZAMER > 2R BR > oA ZNR)RSEFIE T LA
FF 0 0w 4B, (aflatoxin B, AFB,) * % 484 B, (aflatoxin B,, AFB,) * %484 %G,
(aflatoxin G,, AFG)) * % 483 % G, (aflatoxin G,, AFG,) * 1k % 3 % B, (fumonisin B,, FB)) * 1k
%7 %B, (fumonisin B,, FB,) * I 5. % )& 4k 77 1A % 5% (deoxynivalenol, DON) » ® R ik f# 3 %
(zearalenone, ZON)  #% 483 % A (ochratoxin A, OTA) » T2 AHT- 23 %5 42 B LR E L &
B RITE A ENEZ T 5 EFE Mm%k > A01IF23AMERG LM E & KR
TR E A R A SR 1000 0 4Kk BR - BR ARG ABFELE20M  BERA MG
K THAE S 3 R KRR AR SRR MEFE o L P14 a KB HOTA; 28 & F
A 54 HDON R 21+ ) 14 HDONAHT-2% % ; £ K& & F 5 5 # HFB, » DON » ZON 4
L4F 3 20030 A B 3 25 B4 h AFB, ZADON » A B2 4R 76 4 5% ) i 1 AFB, A AFB, © KK
F " DONZx 4% & %281 ppb * ¥ KA BB R« B 4] £ X DONK & [k & A USFDA 4
HHENEARE . AR X HE R AHEET AR kB F 568 AT R B AT 2 Y
W H A TREATE o RARB B AT 44 Bl w40 & A A FAR R ER » Hd AR
HERGEMIEMAFITATERRAE RO T LT AMEBKHA T B3 MR
ST R HE AR IR 5 - BB R R el -

RIS MEER ¥
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WEHEREME IR EY - ATREERZ
RYIDBHEERE - HRVRRR ZINTEENE
R REFRREZIEREREHAE - AR
ERMEEREL - RRGER N E#MEERG R
ZEY) > R RATIREEE - BRSNS
HERBUEES - TAINEYY - BEHFREEESR
THFUE BT 100 (MR (VI HIIR L - RIS EHY
BRINERE RGN - FHREYTEEELER
Bl AR R A7 BB IR - 1T R — R E AN

EFREGRG T REEENENEEESR - Hit
B R —ERE T REZ B LR R B R
HYY - MEHRER  BEBBEE  —RY
0 i PR e DA 2+ {60 P M R 3 3R 175 e i
BlELER B eiak - Al EHER - A
ESHETHERIH(EK » Bk~ BE - JE4 KN
)R AETIEE R BEESR - BEERER
B, (aflatoxin B,, AFB,) + =%8# %B, (aflatoxin B,,
AFB,) + #885:3G, (aflatoxin G,, AFG)) * = 505;
342G, (aflatoxin G,, AFG,) * {KEFEZEB, (fumonisin
B,, FB)) » fRE 3B, (fumonisin B,, FB,) » fi& 5
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[ 8k T E M % (deoxynivalenol, DON) ~ K 7RfE#
%5 % (zearalenone, ZON) » X5 £ A (ochratoxin
A) > T2KHT2BRE G EHEWETTERE
FE HAE ST Bl =5 R AR ERATIE
EH - FEHRAR IR R L R e R
EREE NG REE - DIt REwE S EE RN
HHEMERE AT EERRERE 2% HER
O feR R 22 2= R -

MEERTGE
— ~ M#

(% L © AFB, » AFB, » AFG, * AFG,
FB, * FB, » DON * ZON » OTA ~ T-2 Ei HT-2
B R ITUE B [ H Fermentek /A &) » 551 mg
8o BRIREEFERLLS0% ZIBEEMELIIN - Hif
THE L DL100% LB AR EA 10 mL
i AT HE SR S 100 ug/mL > FETFR-18C
T B AR LA20% Z BB AT 5 e o

(CREE « R~ 2f - R R ESERR PR AE R T
- BEER Gl - SLPR - BRERE R - &
(bSmEREEERR - BCBLRAHTE A R B AE 2 7K (o
FAZEBETK -

ERERNEN « SRAEE VicamA " H 52
Myco6inl™ » $FEIAFB, F 1 EMEFZE 2 H
PRITHE RIS E T -

fzfE - R1014E2-3 A 2 S RESHEEK
Tk~ B  FEAE RNV SR 204
HEF1001 - BiteiRiL A - BOERE A RH
FHHMH RO SR A B AR 5T DA EE R i i e 2
SR AR - B4 CemER -

— - (mESRLlR

()W AHE 7 5 oE VB FEE(QTRAP 5500, AB
SCIEX, USA) » Autosampler (1200 G1367D,
Agilent, USA) » Binary pump (1200 G1312A,
Agilent, USA) - {##s 2 5% € K BB R
PAAnalyst software 1.5 28E R A AETT

CEAHE T FE © Agilent ZORBAX SB-C18 (5
um * A{%4.6 mm x 150 mm) °

= ZEEZRZHEHY

(ZERUA TR 2 o8« B 4% 75 W (phosphate
buffered saline, PBS, pH 7.4)#%1F & L#10.2
g B & 810.2 g BEEEE 892.92 gfll
ZALIN8 gIB R ZEBET-7k900 mL > FELL0.1 M
HC12K0.1 M NaOHF# ZEpH 74 ERE]
L o

CBEHE R 2B - BEHATRAR0.1%
AW - BB RB R S0.1%F .2 H
i > 2A0.22 pmiERE I sEoE i % 0 A - A AT
DA E R IR EMR R -

EZFERL - FETRER R #E R RS ¢ » BEHY50 mLEE
EH - IIAPBSIAT2S mL > #R&EERIRE
60538 % » LA3000 x gBft/ (0104578 o B 7
& 17.5 mLLAWhatman GF/AIYIE &A% 58 F
ZHURA - BIEM A - HiRIERIIPBSZEHY
7.5 mL > JIAFEEL7.5 mL > #E426057 ##1%
L3000 x g/ (210475 » #& LA Whatman 4574
iEYE - BUER 10 mL > I APBSIA 90 mL
FifE% - DAWhatman GF/ABZFEEMG R ZZBUR
B o

AL, : S FEEUEB 50 mLAEHE 5 T 5
FIEFEMyco6inl ™ (FL s 2 HIE =D 1-27)
FEREUR 5E 2 W E ML % » DAPBS 20 mLiG
R RMAREEY - FREEIRA S mLiE
R - FIEAF ORISR 127 - WA
EHEF7K10 mLiRdk - BERLLE0.5%0E e 2
80% FFEE3 mL K2 100% FHEE3 mLs3fi R ifEE
(BB—XLA3 mL 2% RS minFF A S 4M3
mL) o WML LEF - PA40°C AR
WEZ » FFLL20% ZfE1 mLEVE » 2L0.22 umét
fEE e A e - B ERRIR - ALC/MS/MS 3
#r o

s RAHEAT R EN B E AT IR

(EAHE T © ETE R By Agilent ZORBAX
SB-C18 (5 um » % 4.6 mm x 150 mm) * i
WIEAER10 uL - BEE R 50.1%F %
ZHRREK - RN — » ViE Ryl mL/

min °
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xR—  RERBTES IR xR RIEREESTEY
Total time Flow rate Parameter Condition
Step . : A (%) B (%)

(min) (RL/min) MRM mode ESI'
0 0 1000 9% > Curtain gas (psi) 20
1 3 1000 15 85 Ton source (V) 5,500
2 3.5 1000 > 95 Temperature (C) 550
3 6.5 1000 3 9% Ton source gas 1 (psi) 55
4 7 1000 % > ITon source gas 2 (psi) 55
5 10 1000 95 5

Column : Agilent ZORBAX SB-C18 (4.6 mm x 150 mm, 5 um)
Mobile phase A : 0.1% formic acid in H,O
Mobile phase B : 0.1% formic acid in MeOH

(CIERBRERRER « BT R R R R IR T
A FERCMRMIEZCHETT(HE « B R T

28 (F ) KMRMEHIZ BT EH(E=) -

h -~ #5l

st B KA HEVA TR 10 pL » 43 HIEA
TAHE T R E R - KBTI R ETT 94 -
LA TR B A VA VR P15 I e 2 TR I R R 2 BRI
JE(E AR S B T o 8 B o AR N YRR K
Bt EEE=@pb)

= E/EUZE

CxVxs5s
e P EHR 2 & & (ppb) =

C : MRS TS HR IR (ng/
mL)

V gl R IR E A Z BT (mL)

M : Bl iriais 2 E & (g)

R A
AR TSR K~ Bk~ B B4 R
BESFEBLELZ 200 » —FL1000-i08E - HopEk
BE HoRBLRE K - FORBU RS FORMEDE ~ £
K EEORTE - BB AR - BB
R AR GEBRRIEE ~ TEEBRICENE
ANEREL L ORI~ 8 RO (e B[R] 7 A (R

2z An
HAESRME— - BKeighE 14 HOTA ;
EAKfig a3 B HFB, » DONKZON ; {&

Ef e kg HAFB, S DONZ 11 » 20 [ R fg HH
AFB, K AFB, ; /NEtake A SR HHDON » 24
[FIR R HIDON K HT-2 5 [MATE B i ie G H
Ej{an i

100/ BE TG 1 S IIEI BN 33 - R
F515% » I8 &1 720.57 ppb (AFB,) -281 ppb
(DON) - fEE IR A - A3ttt
AFB, » HHIE/T121.93-5.02 ppb » HAETEA K
BEFR TR HAFB 4 JREIRHR HHAFB, » &S
A50.5750.60 ppb * MAFG, K AFG,{EFT & T i
R AR REERESE TR i
Hi FB, (38.3 ppb) ; SR /JBEBERLL 7 - N EkalE
Eﬁﬁzmﬁiﬁm 283 (1.11521.51 ppb) ; DONS

LEHIFmIE(ERI ~ TEEL ~ N7 R
bﬂ s 212 12.2-281 ppb 5 ZONES A HIE
FEE R KA B i H(8.41 ppb) s OTAHIEIH
KA kg H(1.06 ppb) » b 404 i B8 (5] Rei

H2fEHE R - BREEE T S DONRE R A =1 (9%)
6
5 - OOTA
B ZON
. SFBI
ﬁ : ODON
= : O AFBI
g 3 B AFBI+AFB2

B HT-2+DON

% Ek | mE

A
B— - ?ﬁ MELTEESSHHIER
R SRR 20 4
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Toxin Ionization mode Retel(l;i?r?)time Pre?:/(; ion Pro(d’;l/czt)ion Dw(erﬂst)ime CE* (V) CXP* (V)
AFB, ESI” 5.13 313 241%** 50 48 28
285 50 30 14
AFB, ESI” 5.08 315 259%* 50 38 14
287 50 33 22
AFG, ESI 491 329 200%* 50 50 17
243 50 34 16
AFG, ESI” 4.84 331 285%* 50 35 17
313 50 33 17
OTA ESI” 5.7 404 239%* 100 30 17
102 100 90 17
FB, ESI” 5.04 722.5 334%* 100 49 17
352 100 45 17
FB, ESI 53 706.5 336%* 100 50 17
318 100 52 17
T2 ESI” 5.54 489 245%%* 50 34 17
327 50 29 17
HT-2 ESI” 5.39 447 3455 50 24 17
285 50 24 17
DON ESI' 4.11 294 249%* 100 14 17
231 100 18 17
ZON ESI 5.79 319 187%%* 100 26 17
185 100 29 17
* CE, collision energy; CXP, collision cell exit potential.
** transitions used for quantification.
HABAFB, (3%) - BE# « REREWBTZ  HEEHRE - LP28ERHEDON - BRDONE

BN R R R R - AR =EM
R ERALYE - DB EH L USFDAYE
BN EEUERETE - HEp HAYFB, » DON -
ZONH#i[E1£8.41-281 ppb » tHEFFF & HEHE » [ T-2
JHT-2%53 H RiEA AT A LLESIET E 100 ppb
FolREATHE - B R B NZE G E R AL -
HAME R — L2 DL LC/MS/M SHg B i 8 2
BN - Bk B4~ ANEERISURR - agE
B EWEEERERIESE - Asam K Rychlik
FH #2958 £ oK fo VBRI TDON » 3-ADON -
15-ADON K24-AcNIV (4-acetylnivalenol) %4 7E ]

PEHEBIVARE B - mHE A — 22l
gt &E5E300 ppb » S5— 5 & kAR DON
110 ppb™ ; Soleimany 3 A {4 & 2 Y i & Hh#E 1
PRAE T SO B L E TR - BIF6OEH
BEBRMEHERTS%) - 4085 H0.12-
4.42 ppb NENERER - HI241F 53 Bt ik
$FEFEA (0.1-5.14 ppb) FZDON (5.5-34.92 ppb)® ;
Jin A H Hh BN R S PR R ER R oo i &
KB KRR BB E P 5 HZON
T HHEHIEAE2.7-167.2 ppbH » HXFE61 {4 fn i
thfg HDON 3.6-311.2 ppb » HA74Y)15-ADON
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WHIREE o et - BR T ERIEE
B Z Z FIDON K ZONHI G 7 » HINE %5
SRR EE R E S B R B R T R B E
PECY o BR T RSN - WEICAEEEE « B
B F & E R i HAF » OTAKDON "' e
Monbaliu AR H B 1752 123 M8 R 55 =
Fi o sHETE RS2 N - R KBNS
fks - LHeT M S EREEESR - #TEDON
HREES2F - A ESE.S3 ppm » 5
AMIHEE 5 18 P i B HDON Y1742 #)3-ADON
(3-acetyl deoxynivalenol)#115-ADON (15-acetyl
deoxynivalenol)"'” » Beltran® A\ FREE T 14T (3T 4
FL o~ TR SN © ARERECEED S SR R B
B AL ke BB M A I ZHOTA
T AFM, - (BT & B R HAEHEY - Ediage™ A
WIS EEMEER T - sH8HE LRE
RS R ~ FORKy R AEAE B 23 MR R 1T e
B o fERATE R SR EED EEEES - B2
rhfEA: Bt H S k0 3 3233-346 ppb » Tk AR H
fREEFZ(FB, » FB, & FB;) 5-836 ppb - [fi{F &
Bk th i B H S 5 AFB, ~ FB, & ZON"" -

FEARARTEREBMFAEHERT - ARER
& OTAYN K BB KA - R R 3
£ M ERER 3R fEAE R At - N7
o Hooh 8k & HE DON » 18 H M S &k
rh A iR 3 R T B R B B HEDONYS ey 1
o o iR#E200 1 FF R A MRS S FRoR o B
FHEYFHEZE DONKR HE R B2 68% ~ KZE59% ~ /)
BT % » BIA9% » TK4A1% ~ FK27%" o i
fEMER ~ £~ BA ~ BN IENE R 2
/N DON I H SR SEIEEE50%" » BAIEVITE
4 R FR G BN E G BT N A 5 2 BB
BRAMEAEEESR - BT RANERZS - B
HIHACH 2B SRS ENEE BT
RERE RS HR KA FRINE - 2@ ERIES
HEMBEE  MEEZASREZEHEREE
% ERZHEBMEHERIMAERT @ [EjE2
ZONERN ~ 35 B S A B 5 ) 2 PR A R
HAFFEIE -
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ARFEMEE K Bk B B4 KU
REAEBHHBTA200F - HEF 10000 - K5
BISHQEEER  3FEK ~ dETEE R T/ N8l
g HEE R - REER15% - ERi4H
Kigheta HOTARI e gt = ER -
HRENE  BERNETERNERERERT
i HoAt i A9 32 (ZON ~ FB1 » DONKHT-2)
BN B AT ARSI E R =A% - DIBRER ~ USFDA K
B PR il R PR AR MR R ET & - T e &R
EIEYE o FEHARTIES > MENEREER
ETEREE LS R E N - Rt B A
TERA SR B S E A H R EAR e 2 255
DU B YRR L 22 2
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A Survey of Mycotoxins in Cereal Products

YING-CHUN CHEN, WEI-GUANG WU, CHIA-DING LIAO, HSU-YANG LIN,
LIH-CHING CHIUEH AND DANIEL YANG-CHIH SHIH

Division of Research and Analysis, FDA

ABSTRACT

Mycotoxins are secondary metabolites produced by Aspergillus, Fusarium, Penicillium and Alternaria that
are known as carcinogenic and harmful to the health of humans and animals, and even caused huge economic
loss. Some molds are capable of producing more than one mycotoxin and some mycotoxins are produced by
several fungal species. Often many mycotoxins are found on a contaminated substrate. Factors influencing the
presence of mycotoxins in foods include temperature and environmental conditions. A multi-mycotoxin analytical
method was employed for simultaneous determination of aflatoxin B, (AFB,), aflatoxin B, (AFB,), aflatoxin
G, (AFQG)), aflatoxin G, (AFG,), fumonisin B, (FB,), fumonisin B, (FB,), deoxynivalenol (DON), zearalenone
(ZON), ochratoxin A (OTA), T-2 and HT-2 toxin in cereals. The regulations have not been set for the FB,, FB,,
DON, ZON, T-2 and HT-2 in Taiwan. In order to understand the contamination situation in the food, a survey of
multi-mycotoxin contents in market products was conducted by TFDA. One hundred products including rice,
corn, nut, wheat and peanut products were collected from convenient stores, supermarkets and grocery stores
from February to March, 2012. The results showed that mycotoxins were detected in 15 samples ranging from 0.57
ppb (AFB,) to 281 ppb (DON), in 1 rice, 3 corn, 7 wheat, and 4 peanut products. The result also showed that
none of sample was contaminated with mycotoxin levels above the Taiwan and international regulation limits.
Except for total aflatoxin and ochratoxin A, there is no official regulation in Taiwan. This survey result may offer
government a reference to set up the regulation limits for the sake of national health and safety.

Key words: mycotoxin, cereals



