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TE QAT RSB At b o 2T BURT A R LB K & RIRES 0 B A B

BB & i LA - B 60152 B ILATR S F 77 RO ALK a0 5 - AR R R EE - A
201145 H298 26 A30 81k » k3t iind, 6250F & & » i i & H BALHE 0y & & L3156014F

RAMBEIY% > B4 REEE DT BN 2T EHGIIHE S ETHR

BRI

A 414 5o ool RAGH] - RAK T £536.9% @ RS E %7 R £ 2 51 se ik k 0 1%
A o A RAE R A A 0990.2% » ALK AL SN B A P AR B 5 0 X ADEHP &

DINP# i >
YRR FERQRFTER -

DAL R AAHE 537K 29.3% o HiE R 0 KIS H BALE AR

RASERR - DA —FEREEYE - B{LE - #F % - K& - DEHP - DINP

il

Al

17 BB i AR B (DL T T AR ) FR20 1 14FS
B8 HET A RN - FHSHERAERA
FTEE BRI — ERF - #EEMAEE
f R B L AR — e —(2- B LB BR[(di(2-
ethylhexyl) phthalate, DEHP)] » 3555 25 52 41448 H)
Bk~ BRI R BRI TS - (EMiiE RS
Bl ERATREE - RESH260 HEEE A
BENFEENEERBE S EERE H
fi% — FLT-fig(diisononyl phthalate, DINP),Z ¥ {17 -
RBEEBRET AT RBOE R ZELEE
BECRHE » SRR » FTERE » R AR
o BRESERM IR Z BURBSE S A AL - LR HE
S00ERIE - B A BLESE « JFURHILFERS -« ARl
TR B SR AT4008R S T2 1 YL e Sl O
EE - REIRRE « (EE - BUEEE20 5% (8 B 5 R
BT R

HOOR — FAFEEESE (phthalic acid esters, PAEs)/&

=]
(a]s]

FEHE R — % (phthalic acid)FEE(LATAEY) » H0F
BT o AR2R — FH R ERRELE H O f L3 Bk
A - BT EZEM - i eI s
% > DADEHP Ry AR - (B LBl E R AIVY D2
» HGE AR Mk — T BH(dibutyl phthalate,
DBP) - HHARERHIFR KEH S L ERERLE
H R A REER S RN/ NATS S - R SRR A
NEE A ENRE 2 REI R -
A2 e B R L BB T T SRR B SR R Y
mEREE - PEME - SREN - EBERE - K
ARAREE ~ (RAKEREE - (HE SN2 808 BRIE T
o B AR R —RIEA R - BT RN
YL EEY)E (endocrine-disrupting chemicals,
EDCs) + H i A YMNEE 58 B AR — H IR 5 A
T B N BHEEEBY NS I U A TH R
GO H Zulm AL R B IR I A RE T B R
Ko 4B SURE A 2 M AT A S R B BT REAR R I
Ah - FEAEE S E B 0 AR 2R — R e
VIR HE &R - RIABEEHE — B ERY
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BT - AEEE S | FERN R R o
RS R B AE R -

N EIER Z A - BV ERERKEER
7 HEEESE T HIDEHPREE T o BT M AL
% 4 SR BEEE N o R A R AT R =2
FR S E 2 2 DEHPH| & 237 B A 2R
% BEERERRESZKE - HRsEH 2
Z DEHPH| &/ EEE =" o (8 BRI #R
DEHP# R EIY B b Bu% 2 vl et - (E2rHE
XGRS EEB NN - IR R o 1t
Ah 0 WARERIRDEHPE AR BUEEZ % - A
BUERH RSB ES SR EEE
FEAEEEEERT - HRNELEIE R RAETH L2 &
mn LSS - R — R ER R SRR
(BRI EZ AR - M e B A e
St R REED .

B 2011455 A 4 B 3 BB S KA ]
REE Z LA 2 5t - RS BRI BE
FriEwA - imZ AL BUA & £ B A oL B &
e L o R 2B R R BB b 2
ARAE o Rl - AW R S 2R R R R
T B BRI B B L T RS SR TT A - BB
et e B T 5 B B 2 Y LB T B T -

MFERTGE
— ~ fRRERIR

H201155H29H 26 H30H 1E » ZJLHEUF
WA REBE 20T BUT R E R EZ L
M2EETT B RO (AR~ KA~ K2~
(W~ PIEE -~ AEIE -~ S - JERE - AL
& EEE  mEEXEER)ZHERAE RS
WALHEIRREE - G2 H4,62500 88 > IERT7H6
H5e ki
N L] =|

KBTS EEERLEYERREMRL
TEMFHE HRBERE GRS T, o 25
fBEDEHP » DINP ~ #78 —H % — 3 F5(di-n-
octyl phthalate, DNOP) ~ #57% — HIfig — FL 3¢5

(diisodecyl phthalate, DIDP) ~ #[ 7 g — T Fg
(dibutyl phthalate, DBP)LA K IR — H R T B ES
(benzyl butyl phthalate, BBP) %6 E L & & -

= BREHE
()& #E 5% : DEHP ~ DINP » DNOP » DIDP »

DBP - BBPA IR FHRAE, -

() EE - HEEER PO Bl - ISR s PR FH A

BERFRR -

CEHmAksRA
REREE
1. Wi fHE T : UPLC system (WATERS,
USA) °
2. BIE A% : PREMER XE, LC-MS/MS
System Triple Quadrupole Mass Spectrometer
(WATERS, USA) «
3 HETUR - BEEEEE L IEBE T (positive ion
electrospray ionization, ESI") °
g A
1. J@t7& : ACQUITY BEHCI8 » 1.7 um * N
2.1 X 100 mm °
2. IR & B (Sonicator) ©
3. B0 B (Centrifuge) @ BUHATE3500 rpm
& o

4. fie iR & 5 (Vortex mixer)

5. FE - 1 mL&S mL - BIEME -

6. Z & © 10 mLK S50 mL - B E -

7. B 0VE C 10 mL 0 JEEEAE -

#E B R A B 2 g B R R TR R B
ME - Al EHEBEME -
DUFRPERE - IREZ (R -

4~ weERTTA
GG R R AR R - DU AE AT

I E F% 2 (liquid chromatograph/tandem

mass spectrometer, LC/MS/MS)f# HIDEHP

DINP » DNOP  DIDP * DBPX.BBP - ififT

TERIMT > LA ppm E R AR (e -
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BLEEYIT RS =
F—  BLEEAE 728
CEI; ”7’”536 \f""'l -
WHETIE TRTETEE e - e TERE AR
v B T SEVEET (V) (@Y)
B 50 mL E & I A FEE 45 mL (m/z)

313> 149% 17 11

J BBP 313> 205 17 7

I E % 30 min 313>239 17 >

279 > 149* 20 14

i DBP 279 > 205 20 7

Bl 391 > 149% 19 20

DEHP 391 > 167 19 14

L 391 > 279 19 9

SERE ) ER A 391 > 149* 18 12

PAIFARSE 5 S0 mL - 75 E R DOP 391 > 261 18 10

l 391 > 121 18 40

[ A g 419 > 149% 15 26

T EE S mL - B4 LET DINP 419> 275 15 12

T 419 >293 15 13

— : 447 > 149% 18 25

#3500 rpm 10 min DIDP 447 > 289 18 9

I 447 > 307 18 1

N . *E =BT
B T E R T -
VA AT o S i L Ht(collision energy)Al1F—
=+
B— - BLEREE RS

AR BHI B R e B B B LR A9 AR5
EFZEA,625(FE MR D) - Kbt S MR
B2 LR S601F - NEMRE12.1% - HIRERX
g g P RER CASBAEE - RPN REE
W SRR ITBEE 2R - B ZAEE
I A R S ST A S60 (RS Mt Bt fT 0 38 - Tkt
PR FE R AL TR e BT Re S B iy - 11

. s LI RE ARG - fElhe 51 R ET41
SEL AT o VESE .
rln i(rlviv)ZttWH/bb@ FZEFHGE © 0.35 mL/ e+ TR 836 9%(E )

(e 2R AT 2 80 ¢ 25 SOE A T 2 (mulltiple —  RREMERZIGERER

i MRM) ° %% 5 B
Ezﬁﬁnixngizmpg§§§$zii 5 O 2 P B3 3,625
source femperatare) ¢ 120°C ; P P el o S R 20 - 2R3 120

’ ol %%ﬁ'ﬁ@ﬁﬂ RECE R R

desolvati 1500°C ; EERMER
=Y 8 ’ &@m‘m%gﬁ ﬁ% %%\?ﬁ g

BT (desolvation flow rate) : 800 L/h 5 {=H] e - o e
S-S R (cone volago)RRieE D) T RRBUR  EAHIR AR

OEURA %M1 g BRS50 mLEEMRT
A EERI45 mL - S SR #3057 8 -
R DU ES E A 250 mL > BUHI5 mLE R
Bt CVE T 0 A3500 rpmEE 107788 0 B IS
WAL ER R (R —) -

CERZENHA R - FHEZELS mMES RS4RI DA9 ¢
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L THIBUR S AR5, 882
JC A5 R AR A o L 657
AR R AR L 225
)Y e i R AR 217
rh L e R AR 307
PR R R AR A5 s 205
R [R5 O 175
B AR PR AR A L 58
(EERE EFIRG 0 220
RE & R IR 0 275
FR T PR AR L 293
I (R RS L 257
ST R R AR A s 296
fEET 4,625
e R B B Ry« SEEIERRIOR(0%) ~ ZREREH 71F

(20.5%) ~ EHECEISF(2.9%) ~ g RATei R
1014:(10.4%) ~ BEEFER K IRIUREA921:(17.2%)
HAB361F(2.6%)(FK=) °

T S60LFF5 14 i e =~ (L B fsE 46 ADEH P #%
5 aTE2661F » HUR[ENF R HIDEHP + DINP -

W PEha e R
N =4,625

T Fha
n=>560 (12.1%) n=4,065 (87.9%)
[
[ ]
| 2|1 I | [EZI8 ) I

n=111 n =449

bl rotan)
n=41(36.9%)
B H
n=70 (63.1%)

B = RREEERASERE A2 REERBLER
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AT R FRES
AR - 8314 Fotar
(1.8%) 172F(3.7%) 54 < gt
FH 0 96(F
HEBHEE (2.1%)
6{4:(0.1%)
FESKHEH R
1412:(30.5%) }%{ éi;fmii;{sfé;}i
(61.8%)

B =« RFXBR 4,625 fhEZ IR MIER

SPE131 » HEXEZIERF S B RDINP (116
£F) ~ DBP (291F) ~ [AllH g HA3FE DL _F(84F) ~ [AIFF
s tHDEHP + DBP (5(F) * [FIFf % H{DINP + DBP (4
) DIDP (1f) - BHLHITEIELE R RIE

TRECEL ~ BEEFEIRINIURE « REEENS, ~ BB
£ R flk DAk HHDEHPHR B /& H Ry [R] R A

HDEHP + DINP - [ii& « AT B L HIE
DAFIFE 6 FHDINP + DBPH#UR (R =) -

— ~ StHEUREL B E R ZAER

LT BN @ 2R e 2 R B RS R
iR BT 11 R S MR RE LA
411 FERERE36.9%  HAGKEHET
FHBEER IR R RS - RS
#2H990.2% (37F) - mfe H (LA Z fE¥H DADEHP
S DINP# 5 » 43 RGN SR8 ffHY53.7% (2244)
229.3% (124) » HERF FDIDP 1 ~ [F]HF i HY
DEHP + DINP 4{f K [& B¢ fg H3 DL _E 32 F (&
/) -

S EMHE R S 2 ETAE - 5k
1-3+>3-5 > 5-10 » > 10-20 52 > 20 ppmbh %
FiEFEE - B R R L E A
SRFTEHE PR B(LEEEZ & & - SR
B BEESEIR R RE A (B L& 2 AE1-3 ppm
U EGERD) -

T
— » RIE R LE 2 $R5T
RS —FHEEEEC A EE RIS
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= RREBRESGHBLEEES A fhiER B
VAL fELE
B - =
El=| DEHP  DEHP DINP 3 =
DEHP DINP DBP DIDP oo ippp DBP L faEt
SEHIEUR 0 0 0 0 0 0 0 0
ZRENE 10 2 1 0 4 0 0 0 17
ekt 2 0 0 0 3 0 0 0 5
g ATE I 2 2 1 0 1 0 4 0 10
ZFSEIRI IR A RE 230 107 26 1 115 5 0 8 492
TRAEER T 13 3 0 0 6 0 0 0 22
BREER 2 1 1 0 1 0 0 0 5
KB 1 1 0 0 1 0 0 0 3
ikt 3 0 0 0 0 0 0 0 3
e ) 1 0 0 0 0 0 0 0 1
] 1 0 0 0 0 0 0 0 1
ikt 1 0 0 0 0 0 0 0 1
HEET 266 116 29 1 131 5 4 8 560
=M~ EAHEAESE B ERGHBLEREEZ AmIER B
AL
EanE H
DEHP DEHP DINP 3fd S
DEHP DINP DBP DIDP o opBp DBP L HaEt
ZRENE 0 1 0 0 0 0 0 0 1
= ??IJ
iﬁéfw‘wj‘ 21 11 0 1 2 0 0 2 37
FEpt 1 0 0 0 1 0 0 0 2
iky s 0 0 0 0 1 0 0 0 1
HEF 22 12 0 1 4 0 0 2 41
RA - EILHRREE SR ERGEBLESEZ20MIER B
YHLE & & (ppm)
e H -
1-3 >3-5 >5-10 >10-20 >2 TEET
ZREEE 1 0 0 0 0 1
[BESEIR AL RE 15 4 7 7 4 37
KB 1 0 1 0 0 2
UlkE5s; 0 0 0 0 1 1
wEst 20 4 12 8 5 41
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LTINS Gy R s A SR

FN ~ RRXERE REE A HBURETE /55 E & 2 RS

FHEA RAxE Eitil
W) 4,625 111
T AR 560 41
T R (%) 12.1 36.9
T H R B = 2 [BESEIRI IR RE FBZSTIR G AR L RE
Tt O 0 = o2 B AL A A DEHP DEHP
T RIS — S 2 B LRI A DEHP + DINP DINP
R = B LR & E 1-3 ppm 1-3 ppm

EEdmim HE LB & EAE1-3 ppmfFEUR=E RO TEUE - BRESGIREIRIURE - (REEERS, « AR

[BEEsERKIN ARG

TR REt R

7 b B AL 2 BAE > 20 ppmfF iR =&
f VB AL & & A 1-3 ppmfF B s < FEAE

RENEL ~ BHE AR —
DEHP, DINP, DBP

DEHP, DINP

G EEIEOR 2R R - SEEIECRH s R (E
61 o AN ZH KRR ST E 2 4
BN Z S RERMGEE R  FEk ~ TR
B B R - BESHN IR TIRE)
Tk R R PEAE /N E HAN I RS K s ok B - 2f
FERIAET LT RE R A AE 2R

AR B b B LE 2 RN - AL
P HEIREE12.1% - R A EiEmEErES+ -
BRESE IR IR BB RIS M R 5 =1(87.8%) » H
T HH ER R S e A B 2 R A s - 2 B R
HRf L BT 2 53 A 1E TP » LADEHP ~ DEHP
+ DINP Kz DINPA H =R H At 8 { L B e AR Y ey
RS IGHE 2 47.5 ~ 23.35220.7% » Hfg =K
FEDEHP » DEHP + DINP » DINP  DBP ~ 3f& L
I~ DEHP + DBP  DINP + DBPKDIDP *» HH ¥
DADEHPHz 45 % » HDEHP » DINPAIDBP
HEEL-3 ppmZ R S (ERRER) - B
HY(LE & &30 & 81F1-3 ppmZ FEURE&H
R RTECEL ~ BREESEIRIIRAIRE ~ (REEERS, - &
BEE R - BEHIRIIY - ZE(E20 ppmDl EZ A #
R H R R BOR « B RIFEIR R (ERN) -

AN - HEE B AMEREE » T2
VT AR £ A i B o e £ R R R P 2 SR AR A
8 7 VAL (SR /A FIDEHP ~ & #/) 7 DINP) %
BRI B0 R ES KRR FAVRAETZEE - SR

DEHP K DINPHg H=R 7 - BREAM S ERRHE A
[A]fE¥EDBP & DIDP » [Alfg: HHY IR (R K(1-3 ppm)
Fetg AR i) HE s A A AR BAE 0
B EL(M) A F YL p e -

BT A4 R R R S601- N &t
BeiLH PR SRR LA LT 2 L R i
ETEE - HRER - G EREEE 411
TEMEF36.9% » HEHITRE R A R H 1T
Ea o tohs - FRSTEA MBS - MR ERFEE
SR HE - TS BRI e ) B O T NI A E o
KBy - EFE SR N BT 2R e a5 T
HIRC T 28~

= R EREY RS

AN RILIERIRSE - 1 B EHEAIER
REBEAN S - ERRR R AR LR B (LR
RIS EIIRERHEEE - R RERE
HPRRENE  RERREIRFNRKEE
18 - BB IETEAYEYIEIEAEST © RudelF AJR2011
AT IR AL S B8 Z BR BT AWFFER I 2K
H S EZFERI200 A B RIEHETENR T %
DEHP } BPA 2 %2 & 5 KM A" < HAk » 75m]
FHIEINR G TR R - SR EE A
FREXRATREAIE SR T -

AP LRI AR T 1 > TS — R R
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3-10B 2 HE B ER TE P EMIE LA 15
DL S - ARE R BB AR R EERRE F M
DEHP N DBPHI®EE & » MAZRELERERE
fEEIDEHP K DBPEEHHNRBMME RN ZERE
F(EFSA)ZEFHAHRIE" - Wik > BrT—
TS R A B R AL EEAESN - B2 R
N REENRE - WIEETRAEEHRE
HER  JEEFERTG RN THREEZE
hin G R R M B R R R IR R RO
F - B0 ShERT R E AN ERLEE
W B R R AE B R - BRAN - RERIEREE
W Ko7 kg B i IR BRI AR E L - AEESR
BE SRR E 5B AR R R A R R
LA ELEE -

BN B RA SR A BB AL B R & - BT T
ZHtE e - PIA0 - EAEER2011F7THIBHAT
T AL BIDEHP S STE AN — BB L 2 &
H [iif % & (tolerable daily intake, TDI)Z2#({H"? -
DEHP 0.05 mg/kg bw/day » DBP 0.01 mg/kg bw/
day » DINP 0.15 mg/kg bw/day ~ BBP 0.5 mg/kg
bw/day &2DIDP 0.15 mg/kg bw/day ° i {7 E iR
BEREFER2011ETH20 B EFELEYE K
HEEEHE SRS - 2w e g
W KRR —HER T B ER(BBP)TE N
T TR R - RN R R HA L
BYE R T HECEYEEE S, AERENE
{LE2Y)'E - DEHP ~ DBPHE SR VUSEM Y B 56— 48
B BB YEEE - DMPIEE VYELS
BE—EHBEECEYEER W R IR A
B3R DU T R E Bt EIDNOP » 150525 A
14NN Z REL A K R E A - BiE - f#
EZFR2011F10H AR AR LT B A& &
2SS | AEEEBUTEIIER - BEESE
FEHE - S = MIIERER AR -

= EARREREIVERENER

EALTHBURFR 2011425 527 H 17 EE 20 ER
Mo HETEERREM —EEEH  ZREMN
EYVEHE T A EEHEHNER - 58 E

nmE B RS - R EE TR
et EH « LRI RS EXE - 2B R
RS v e A B i 7 P AL T T R AR AP
WEE G IEERER - EREREH R
et A A e (2 ) BN E R ST B S
LB B LRIMTRS - B E A4 SR = A Ehe K -
g2 —(EIF R HSAUREEs - Y 1 ZILT T
WL R ETT R BCR © BESh - B A R
R Rt B ARrs - bR TR AR R R i
BT - BRI AR R ARSI PR LB BERK -

RN N~ O (wiillvy i o e
FetH4,652Fhw B ts - HEFE AT 5H Lk e
RESHHAFERHELZNHEER - I - #8HE
R AN S AR B AR AR - iR 2 E R
o &R BBRS  ROREHEVERE - M
R ZHER 22 BUR R LS - SE ATRERA TR AR
R BB BOR DR AE © &tk > BB ANGR
FELEFT  RESEFIHE & - SIRERCHUAR
BERTRRIEAE - ELTPHE E ERE ke =0
BB EH S > RAEFESELTR
£ BEEH - EEET LR EYR AR E T
B TH R I PR B U B - (R (R e
AR E % - HEFEALE —(f 2 = MEN K R
RIS -

$

i
AR R B FRE 2T 1217 B i
REARES O R SRS B AL ZALH BT &4
R B < Fr R - EE R IR AEE - &
A= LRI H @ AL s - E R EE R
HHRREARK - R EHRERRE - TH
etk E E{CRIESER - I - BEZHEARH
EWFTE ZALTTBUF A R RE BEC - Kl
EMRRTFEISEF - DURATE bR 4 F Rl 3E
EBR BRI - G258
AR EFS Bl - REREHTL -

SEYRK
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The Results of Examination for the Plasticizer
Contamination of Food in Taipei City

CHING-YI HUANG', CHAO-KAI HSU', JUI-SHUANG CHU ',
LIH-CHI CHEN', WAN-CHEN LEE’, YU-MEI CHENG' AND
CHI-HUNG LIN'

'Department of Health, Taipei City Government “Division of Risk Management, FDA

ABSTRACT

In 2011, there was a large-scale outbreak of plasticizer contamination in food in Taiwan, which was caused
by illegal adding phthalic acid ester plasticizers into cloudy agents as multi-formula food additives on purpose.
The Department of Health of Taipei City Government intended to extend free testing service for plasticizers
in food. The purpose of this test was to understand the situation of contamination of plasticizers in food and to
relieve the plasticizer concern of consumers. The Department has received and examined 4,625 food samples
from May 29 to June 30 in 2011. The result showed that 560 samples were found to contain plasticizers, and the
violation rate was about 12.1%. Subsequently, 111 of 560 positive items belonging to the manufactures in Taipei
were inspected and examined again. There were 41 positive samples and the violation rate was 36.9%. Functional
foods in capsule, tablet and powder forms were the mainly violation products, and its violation rate was 90.2%.
Among the plasticizers, DEHP and DINP were highly detected in samples, and the detection percentages of
both were 53.7 and 29.3%, respectively. The results indicated that most of plasticizer-containing foods were

contaminated by the raw materials from illegal manufactures.
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