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By AR R R B R BIEAN R F F 2K 0 103 AR RS EY TR ERE
ARG FETERDER - RASFTIRRBRTHEF B FA MATESR

TIHEE - RRRMEE  T2H A REEE

FHEEM, - RAFFRABEE

BW & RIATR S T AW FREREAC o A3t EHMAR4611F - H 449155

BHR(97.4%) + A 124(2.6%) T I HL & -

ARSI AR S YRR FEE TR T

#8 H IR F AR (4.8%) © 98 M A A oF A G AR B K IT R T TR EAZE(6.1%) * A
TG AW S I AR A R RR AR o A B R TR S MR F RS
A AR AL BT 448 KA 28.0 ppb#220.7 ppb o MBI BB ik kT A FE A 4%

FFATREARE | A EA200H LA 164 (80%) 42

FHEE - ERAMEERMK

BHak  Hotra2M g A ARG R¥3tE o ERFMET TR ERARY
ZFMF BRI FTRZ (100 ppb) » BRlL R B4 AR » RIEREZE
S M OTREDLIES B Rdhbe o R ERRIERM > BN SR E T R A E
SR HEH AR ROAT AR AR STIC A TR LA BT ERFBGE

TR B ERE o

RIS B HEEE B

jll[

Al

HEREBRPBERTEREENEHERH
EY) - BREMKRGRY) - B A EEEY &S
AFZEE - HRICEEZ 2 H400fE HFH
HHEY » EMHFE(Aflatoxin B, » B, » G,
G, * M) B lgm B EuE % - B 3esE
Fork -~ BRUREDRERE - Hh S5 % B, (AFB,)
B C ARSI RABUEYE » K ISR E
@ AFB 8L SR FEM, (AFM,)HE AT
H R LR K 550.3-6.2% * AFM, JB2BREU#
YIEY - [{#58FEFEA (ochratoxin A, OTA)E&
B - R2BHREUEYE - BV YR 2 H
THY o i A SR I 3 T I B (Deoxynivalenol,

DON) A1 - RIEHEEEYRY R
B - T2/HT-28 RN EMiEE Y - T-25
PEXTRBDONY 125 » T-2/HT-275 4Lz P Ha =R
KD o T KIRMI55 % (zearalenone, ZEN) B2 fE
ER L EMSEER - 815 R ok AR
) o {R 33 (Fumonisin B, » B, » FBs ) AT
B 1 Y B2BHEEUEYE - AlReHE
FFHE e B a RS - 53 E (Patulin, PAT)
g5 B - Fys R AR - 1%
@ (Citrinin, CITVEE H M - FRL A0 2R
KFFEZ R T Z ALEE K (Red yeast rice, RYR) °
RIAL B B iR 2 A2 CITRE I R[] » RYRHICITG
Jee A HZE93.5 ppm®
WEEBRGRANWEREYEEREAHR
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g ihER > S RE SR iR E
BB AR - BIRERBKEY#
AEW R Z A - B ERESBAEHE A
MRMAZRMEIEEREERTGRIRELEER
—)" e AFsH S REIRTETEE R 15 ppbLL

=—  BERFEERRRATERSRRESE

T HAiEe R 10 ppbbA T o BT TEA B
BRI AFSSTIR G  DUBEE 24 ppb it I -
FIFERY30 ppb¥ei 5 AFM, 553 - FeBE AL
AFM R &l CodexEH#EAH[A » DAM, 21 7%0.5
ppbLA T » B E50.05 ppblA T © OTAES S » 3K

B s HE#HE B FRZ(ppb) Refs
CAC 15 (fE4E ~ BXEERL 11
InEER ~ BARFIEE AR TSI 15 15
AFS' 2 20 14
A S ELE HA 10 16
ENRE 30 16
B EE 4.0 12
BXER 2.0 12
AFB, " 20 (TE4) "
5.0 (B25R)
AFs 21 HA - 3B 10 10, 16
BiEE 10.0 12
¥ AFB, B 5.0 12
OTA R[] 7 (B ) 16
e 20 16
- 28 CAC - HE ~ FIE -~ EE 05 10,11, 13, 16
L AFM,
B - FFE 0.05 12,15
=28 10 10
AFs B 4.0 12
HA 10 16
F[H 20 14
B R 2.0 12
HE 10 13
AFB, T 10 16
A e 10(?16)t s
5 (HA0E)
OTA 21 - CAC ~ BREE ~ HHE ~ kil 5.0 10-13, 15
B~ EE - ENRE 1000 (Z845) 13,14, 16
HA 1100 (Z548) 16
DON® 1750 (ZREEK)
B 750 (AL ERFEY) 12

500 (KL ~ BEHELC -~ FEBD
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*—  BERBEHRRATERSHEREFE ()

B AR HEps B PR & (ppb) Refs
A FHE 60 (GGHFEEIE B, 13
350 (FRANLEK)
ZEN B 100 CRAIT#47) b
75 (HEEEAEY)
50 (/EL B [ B )
4000 GRINT. k) 12
FBS g 1000 (E LR FABE) 12
800 (TFokEdp Z FA BRI, 15
£ 4000 (FREGHEIR &) 12
TOMT2 R 100 (FEAIEA) 15
100 (4i#7)) 15
=21 B 5.0 10, 12
nink OTA F [ 10 16
#ringk 25 16
2 HA 200 (FLEH ) 10, 16
2000 (VLA R R R )
FLER B, CIT =i Hi)
5000 (JFUEHFHALEEK) 10
B 2000 (FLA8HE EE i 7o ) 17
A&
BESUTHUIR  PAT CAC ~ BER ~ HhE - 208 50 ppb 10-13
ErEIck

a. AFs | #5835 (B1+B2+G1+G2)
b EIREEIE M E R - 3-ZEEDONEL5- ZFEDON
caREEEB HNEHEEB

IR ZHEHFOTAZ [RE&E S ppbLA K » EiCodex
e BE R P EIAHIE - iinsEH OTARR & 5
5 ppblLA T » EHERBEFEIE o FB & HE ST Ak
HHPATIR & 5550 ppbLA TEECAC ~ BRHE B [
ZHERE o ZERCITE&EME » BREBIFTERL
oK JFUREBE DUKT 28 Ry R e 2 B 43 1l Ry
5 ppmPA N K2 ppmPAR  BRER AT ERYRES
B2 ppmPA T - B~ EE - HAE
I EE T HDONFRE » /1/2500-1750 ppb
Z o BRER BB A FOKELEAMEYIE T HZEN
PR - /11450-350 ppb2 [l 5 BREEETE Bk
FBs[R &7 11280024000 ppb. [ - #&EE T Y)

HFBsfRE £51000 ppb ; HREEITET € RHEY
FRT-28 R & 5100 ppb °

Rt B E AL HBERELEA
FERIA - BIEERETEELTEREBER
& SERACEE AT WS - B
B HR 8 S BN v S [ Bl 5 T 35 [ 7 DASH
o AWt HRBETAREEEEZ EFEER
(& AFs > AFM, * OTA ~ PAT ~ CIT)# 7745
Bl B - SR W AR ET E R EAEYE - 2
B R R OHIF IR E 2 FH (S DON
ZEN ~ T-2/HT-233 £ HiFBs)HE 173 &4 g - fifi
I RmReE - I STk - DT
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i ERmPERBERGREY - BEHRERA
e Bt T A B E AR - eI
eI S B BLE R SEF DRI 5 A5 D BSEM
Ry EBRISM A E - AE g2 AR R - I
EEET > FESRIE I ERREE R L
BEEEH 2%

MEIER TR
—  igBER

1034E3 2 10 H I ZRE G b 22(E R i
A R S TR R L E T -
s ~ HERRTT © MR EE BN - D
e AAMIEE R, B HyE &
7 L ORZSSE - ok SEEE R RAL
BB R4 114 -

= 1Bk

(10249 H6 HE B 55102195032957
HEIE T BT EEERRE L - =5
BE BEEHE  BEE ARLPE
BWHEEM,  HERTPZEFR IR
as)

(0347 H2 HE & 5510319008795 2
EHEIE T B EEER RS
HFRAZIRE, -

EN102F9 H30H B & F 5102195054155~
L TERTEEERIREHE - RESE
[ Sk ) B MR S e B LR AT A W B

@,

FEREETER

AREHIEFA - A6 1 g s - K
HEIIAE HEREBEREESR - REHE
fEAB G20 ~ B 160F « F825M
AAHIE10EE183 B R £ 5 B
20 B s M M, 5 KRFH201F B 2 M3 244
LErS2 bt M R R R A IYEE
300 - WRERFERREEEA - SFESTECR 0%
EsERNEER  RLAK2 - AR BT ELEIR A
28 1 K AR Ry JFURH 2 B a8k - Hhosffs

g HAELAERS 20 - BER100F
RHE 1O B T [ R Ik B oy FH FR BE AT S SR (B
2 5E T MARCELEH) - 87 REE 2 EE
F(AFs ~ OTA ~ fREAEFEGHR T EE S H 2 BE
f74E%) ~ ZEN ~ T-2/HT-235 % EFBs) °
BRI " BT ERERRES
# ) CONBVAIE o 61T E 1R AR
B R4 B O PREAT B K R R o 1 - N ETHE
F2.6% (FR) o RIEEBT 1250 » Hel
e =B R - mHERR41.6% @ HRE
77120.2-1103.5 ppb » HAFFH6H(TEANE3H: -
B4R B TE A K7 21 ) Z AFs 15 G &t HH R
EIFHELS ppbLA T - NEREET54.8% » U2
21881 6%ME R e - R - B0 -
RIEE B TEIE BT - fEAEWE « TEAEE 1L
A ¥y BAAE AR R 2 AF st 2R 53 1 £528.8 ~ 60
69.58133.3% ; NEIEERSTHIR4.1 0~ 8,75
11.1% » {EAEEBEEER 2R SRR - 16
AFER S RIR102F R K - fEAER BLTEA KL
NERRANE 020 H Hm - B 1Ak
HiAFs 1103.5 ppb » FFRE H 19974 LUK HATE
AR REEE - HREH2006F DK E
RN THESE ARG AR TR E + AKX
B AEIEEEEST - EE 1 EAREED
BB » HER HEE(RE) - 6fF R a1 E
fn s B R A A B B A R B R L T AR B e
W RE R - NESIEA P E DD
HE AR AL - e HES SRR - B
R BB R MR ARk S R

C—INo. of peanut samples == of Afs-positve peanut samples

% of noncompliant peanut products

250 ~ r 50.0
47.50

F 40.0
F 300
B

r 20.0

r 10.0

0.0
2010 2011 2012 2013 2014

E— ~ 2010-2014FHEEE R AP EHERIGH
HEEAT S8 K LLEE
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KX 103FHERFEFESR SRR BB EGEERMETR
K& S LY e s
SR ERAE REOAE  AEREB SRR | Rippy) e L
Te4ks 9 3(33.3) 1(11.1) 15 0.3-1103.5
. TE4E 20 12 (60) 0 15 0.3-5.9
B, ——
TEA b 73 21 (28.8) 3(4.1) 15 0.2-124.9
TE4ER WEEER 23 16 (69.5) 2(8.7) 15 1.0-67.2
B EXERAE 26 2(7.7) 0 10 0.2-0.3
HYH TS 25 6 (24) 0 10 0.4-1.4
BRI SRR 10 1(10) 0 10 0.2
FLity fEFL =R EM, 20 15 (75) 0 0.5 0.002-0.019
AR 0 0 10 ND
K K e S
AT RA 0 0 10 ND
!ﬂj ,,EEglz
— ok HEREER » 0 0 10 ND
TR ERA 2(6.2) 0 5 0.4
YRS 21 0 0 5 ND
IS —— RHERA
ks 9 2(22.2) 0 5 0.7-1.6
TR EET e B ER 10 0 0 50 ND
KK 22 20 (90.1) 6(27.3) 5000 60-25200
ik 2lirE 57
BT KA i1 € 28 136 0 2000200
DURLE Ry [
e 48 10 (20.8) 0 2000 80-460
== 20 4 (20) 0 10 0.4-1.1
A E e B P 10 1(10) 0 10 1.4
RSN T PSR 15 1(6.7) 0 10 36
ffd 10 0 0 10 ND
&t 461 117 (25.4) 12 (2.6)
ND: not detected
K=V 103FEETERIEE R ERERS MR
_ 55 2 2 = (ppb)
Frbg e e
B, B, G, G, Total
1 JF RS E AN 95.3 29.6 - - 124.9
2 AL 71.0 23.7 - - 94.7
3 a4 13.3 3.8 - - 17.1
4 fHTEARy 28.0 1.8 - - 29.8
5 P 50.4 15.1 0.8 0.9 67.2
6 TEAERL 894.9 208.6 - - 1103.5

- L R
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=M 03FEMEN SRR R RERS
Bifatx

7k T a1 T 3 & & (ppm)
1 FLERR 13.2
2 JAR RS 9.0
3 JARZP'S 12.5
4 FLHRGRLARK) 25.0
5 FAR IR RS 252
6 JARZPS 8.1

7.7 ~ 24E110% » B A/ TH20.22E 1.4 ppbZ
- BERFFRER -

AL L e fh BB o8 1 » 61 (6.1%)ALEEK
M HBEEATHERRE RS ppmPAT) » N
SRR #E 5 8.1-25.2 ppm (EIY) © DIALEE
B S o ALK IER - AR EESEIN B
e B DURT 20 5 RO R B i RS i S A HH R
53 BIR590.1 ~ 3.6E120.8% » ErR22 R AR K R
BHHRE61(27.3%) N &t - KBEEZMFNE
AL A KR - ¥ R B 7E - B TR B 1 B
R 28 R B 52 A B 1 e A i A7 =Xy
FO1 » B8 SRR AN S RLKRE A BN
T i 5 $LEEK I CIT R &8 LR E 101
HE.255.6% R 1034E.227.3% » W12 - B —
O SHBIE R AL EL L  ER iR dr S E
R EA& A AR ~ $58% - WAt ERIFE
EFERE B EENT -

e a4 A 150 - EASH o K
RAEAE1415(93.3%) ~ FAHE 1HQ20%) i H

C—INo. of RYR raw materials == of CIT-positive RYR raw materials

% of non-compliant RYR raw materials

25 4 r 100.0

20 4 r 80.0

@

r 60.0
B
r 40.0

L 200

0.0

T T T T
2010 2011 2012 2013 2014
Year

Bl ~ 2010-2014FEH EAI A S BEEGH R
TSR LLEE

AFM, » HIREE/1/20.002-0.019 ppb.Zfif] » £
{EFARRE(0.5 ppbLA ) © AKIHEEZSEH » A2
Hify i HHOTA » i HIEFE 39 550.4 ppb » AFsHI
PR o BERTUNE3OLE A - FA2MR Ik i
HHOTA » fH IR /1/20.7-1.6 ppb.Z [ -
1% » AFFHUER - SR04
PR HPATS S -
KRAERSTF a2 EER(R
i) » BSHEEM FEFR i HAFSEHOTA - A
2B ERIEEH T o EREERA
28.08220.7 ppb » Fy B H KA 55 H 2
BATNGHAIEAE R 7 AFsELOTA 3 [F] 15 4
(co-occurrence) * OTATS G & L R K 2R B
WEFOTARRE (S ppbLA T) » 1 BB R v M S 1 5
TEEFTEOTARE® - MIIRE Z W R8N -
B4 OTARR K F550% » SEIT5 QLR E
F530 ppb » H 3B H 73 51 A 7 4 AFsELOTAHY
Aspergillus flavusEilA. niger™ - AR [EIIF L&
SR R EER S5 - F181F(32.7%) I H B F
FE o IEHI0H-EELE 71583 B 1 ¢ H
AFs - T HE R B 1.48H3.6 ppb » E{20¢Fh »
ZEEH A 1614(80%) i HIAFs - ZENELFBs » 4{f
(20%)f HIAFs + fig HY B B & [E £50.4-1.1 ppb ;
L1(55%) i HHZEN - i HH 2 P R [ £58-196.3
ppb 5 SF(25%)E "k HFBs » fe R HE E Ry
22.6-601.3 ppb 5 HHIH3R(15%) R HAFs
E1ZEN - 3{}[6] i HHZENEEFBs 5 H3(F&(C
FE i H Z E Ny H I P 6 S B B R i T8 )
ZENFRE (100 ppb) ; MEFRE AR HIE B in
Y ZENFR & o A eis 5 8 vh B oA e fe H AR
ARG RARE - FTE RIOFEC 2B HZEN
TR E T 52 18.7-211.4 ppb™ » % E %
REC P ZEN HHEE65% » M ReEE R
153 ppb® « FBsif53 » 113 & HFBs 601.3
ppb 14 AEA H R B T 7 2 PR &£ (1000 ppb) © H
fiDONEAT-23 R AT AR M H - A FEHIRE
HRATEECE LR FRAEBREARE
BRILFENG L R B ZENSE [R5 5 -
DU H b4 B ER R 8 20 B S 1
BEE PO DU AR KA BT R AFSSE Mg HH IR
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£ 1EHERRARSEY RASRH ARSTBAR B

" oL
fORAE [ R i Pan

AFs  OTA’ ZEN' DON' FBs ToHT2 Z@gp  (0ob HEHH)
Gl ) 5 7 5 0 0 0 0  5(AFs+OTA) _L1-672(AF)
ek 03 -28.0 (OTA)
B IR 10 10 0 0 0 0 0 0 0 ND
KIE 10 10 0 0 0 0 0 0 0 ND

3 (AFS+ZEN) 0.4 - 1.1 (AFs)

== 20 4 4 0 11 0 5 0 8-196.3 (ZEN)

3 (ZEN+FBs)
22.6 - 601.3 (FBs)

TEMT 10 9 1 0 0 0 0 0 1.4 (AFs)
ET 15 14 1 0 0 0 0 0 3.6 (AFs)
Fgfc+ 10 10 0 0 0 0 0 0 ND
&at 87 62 13 5 11 0 5 0 11

1. AFs : total aflatoxins ; 2. OTA : ochratoxin A ; 3. ZEN : zearalenone ; 4. DON : deoxynivalenol+3-acetyl-DON+15-acetyl
-DON ; 5. FBs : fumonisin B,+B,

HEBR ABEEIEEMBAFSAREEHEA R o

(probable mean daily intake, PDI,) * 22145 T R A6 1 1 b B A
A751.58 nfkg bwlitl 4 ng/kg bw * BEBI o500 60p)  Hop 6 fF (I TEARES
1997-‘2011F'Eﬁ¢‘%1$ZAFs PDI, frE @ o Tlﬁkﬂ P~ TEA 20 B TE A 1 P )bt A F s L IR
EEARISOTAS REF T * ESBM g, oo ok Bt CITHEHH I -
eI AR 90% » AN Z8 A MBS ok 2 o

Lo0% \ RGBT ORZHE IV - A
BHOTARAER 1.7 ppb » DURABROOR g 5 syt o g i ch bR R £ -
A ST F S04/ SN + FREILL T

e RISHEE B 6 ARSI AT
i P 5 " (4.8%) » 98IFHIEB L i B 6 (R CIT R 4L i
EXH42FF » A EDZEFICACHTE]OTAZ PTWIH (6.1%) » AR T B 58 BRI £ (L A
100 ng/kg bw/w' 5 IARRFAEILAERHOTA e e L B o A2 P A RS R 7
RAU8.0 ppb - HERHABEREFDOGAT o Lot o0 oot 688
(B4 8y - BICESIOTALPTWIIE « JECFARE i st it o =T OTATREE B 143
HRZENZFS H TR E (Provisional e o 17 pN e v g g B2 01 T2
maximum tolerable daily intake, PMTDI) %y ) ZENIRE (100 ppb) : FBsiE R ZHI LR
0.0005 mg/kg® » AFFRIECMZENRE  wopngronerse 2 pm o mogs Ram e
RMER196.3 ppb » FTEMASEBMEFIIL g o pe o upronen | g as it SR (R
ISSASERNEEPMTDHE « AREE LR oy | smonccon mam e e s po =7 7 4
{Z#HFBs 601.3 ppb ; HHIJECFAZ] EFBs.Z HHOTA « E)thZ ENBIFBs S R BLmste & 5
PMTDI0.002 mg/kg" - #EfLEk A& H &R

% o
199N TaZE N Z AT EE N - B A FBstd &
PMTDI -
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Surveying Mycotoxin Contamination in Commercial
Foods: Taiwan, 2014

MING-TZAI CHEN, YA-HSUAN FANG, YUAN-HSIN HSU,
TZU-SUI WANG, JAN-YI WANG,
DER-YUAN WANG AND RUENN-LAN FENG

Northern Center for Regional Administration, TFDA

ABSTRACT

In order to survey the mycotoxin contamination in commercial foods in Taiwan, a total of 461
samples from supermarkets and grocery stores located in 22 counties of Taiwan were collected from
March to October of 2014. The samples were analyzed for aflatoxins, aflatoxin M, ochratoxin A,
patulin, citrinin and multitoxins by the methods promulgated by Ministry of Health and Welfare. Among
them, 449 samples (97.4%) complied with the regulation set by the TFDA. Of the twelve non-compliant
samples, aflatoxins were found in 3 peanut candy products, 2 peanut powder products and 1 whole peanut
product. All had exceeded maximum level (ML), 15 ppb for peanut. 6 red yeast rice (RYR) samples
contained citrinin above the ML of 5 ppm. In the study, 88 samples were analyzed for multi-toxins. Co-
occurrence of AFs and OTA were found in 5 (71.4%) samples of peanut powder. Two of them were
contaminated with OTA at levels above the ML set for coffee. There was no OTA ML set for peanut
products all over the world. AFs, ZEN and FBs were detected in 5 (20%), 12 (60%) and 6 (30%) samples
of coix seed respectively. Three coix seed samples (15%) were contaminated with levels of ZEN that
exceeded the ML (100 ppb) of ZEN set for unprocessed cereals. The results of this study had been sent
to the local government and authorities in boundary control to remove the substandard products from
markets, enforce penalties to the suppliers who violated these regulations and strengthen regulation on
imported peanut products, and RYR raw materials. The results provided food safety authorities with a

scientific basis for evaluating the MLs setting for OTA in peanut, as well as ZEN and FBs in coix seed.

Key words: mycotoxins, food, survey





