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(benzyl butyl phthalate, BBP) %6 E L & & -

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

DBP - BBPA I FHRAE, -

(e - HESER P Bl - ISR s PR FH sl

BERFRR -

o~ fEes e
REREE
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3. BB (Centrifuge) @ BUHATE3500 rpm
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.
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W ERR (B —) -

CEREEIEETR © FERES mMESER #7A TRDL9 ¢
1 (v/v)ZEBRE - BEFHEEE © 0.35 mL/
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RN T2 8« 26 SFE(E IS X (multiple
reaction monitoring, MRM) ° il & & &
(capillary voltage) @ 3.2 kV ; BT JF U (ion
source temperature) : 120°C ; V&G B E &
(desolvation temperature) : 500°C ; JEEEHER
HE Ui H (cone gas flow rate) : 100 L/h ; 1A
BT (desolvation flow rate) : 800 L/h 5 {5 H]
Bl JHEEESEEE R (cone voltage) BLfi EEE

x— BIERARM T2

A Bl 5f SERRHEEE R TiERE R
IEE HISEEET (me) >EVIEET (V) (eV)
(m/z)
313 > 149% 17 1
BBP 313> 205 17 7
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279 > 149* 20 14
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391> 279 19 9
391 > 149% 18 12
DOP 391 > 261 18 10
391> 121 18 40
419 > 149% 15 26
DINP 419> 275 15 12
419>293 15 13
447 > 149* 18 25
DIDP 447 > 289 18 9
447 > 307 18 1
BT

= (collision energy)l135— -
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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
ikt 2 0 0 0 3 0 0 0 5
g EATE I 2 2 1 0 1 0 4 0 10
[BFSE AR IR RE 230 107 26 1 115 5 0 8 492
TREEER T 13 3 0 0 6 0 0 0 22
BREER 2 1 1 0 1 0 0 0 5
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£ -~ EAHEAESE B ERBHBLEREEZ AmER B
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EEE
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ZRENE 0 1 0 0 0 0 0 0 1
g A
BB K 21 11 0 1 2 0 0 2 37
FEf 1 0 0 0 1 0 0 0 2
iky s 0 0 0 0 1 0 0 0 1
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A= LRI H @ AL s - H R EE R
HHRREARK - RV EHRERRE - TH
etk E E{CRESERS - i - BEZHEKRH
EHFTE ZALTTBUF AR RE BEC - Kl
EMRRTFEISE - DURATE bR 4 F Rl gE
EBR BRI - RS 2H
AR (EFS Bl - REREEL -

SEYRK

1. Rudel, R. A., Gray, J. M., Engel, C.
L., Rawsthorne, T. W., Dodson, R. E., Ackerman,



129

S LT RIS e AR R

J. M., Rizzo, J., Nudelman, J. L. and Brody, J.
G. 2011. Food packaging and bisphenol A and
bis (2-ethyhexyl) phthalate exposure: findings
from a dietary intervention. Environ. Health
Perspect. 119: 914-920.

. Wormuth, M., Scheringer, M., Vollenweider, M.
and Hungerbiihler, K. 2006. What are the sources
of exposure to eight frequently used phthalic acid
esters in Europeans? Risk Anal. 26(3): 803-824.

. Erkekoglu, P., Zeybek, N. D., Giray, B., Asan,
E., Arnaud, J. and Hincal, F. 2011. Reproductive
toxicity of di(2-ethylhexyl) phthalate in selenium-
supplemented and selenium-deficient rats. Drug
Chem. Toxicol. 34: 379-389.

. Hauser, R. 2008. Urinary phthalate metabo-
lites and semen quality: a review of a potential
biomarker of susceptibility. Int. J. Androl. 31:
112-117.

. Fromme, H., Gruber, L., Schlummer, M., Wolz,
G., Bohmer, S., Angerer, J., Mayer, R., Liebl, B.
and Bolte, G. 2007. Intake of phthalates and di(2-
ethylhexyl)adipate: results of the integrated expo-
sure assessment survey based on duplicate diet
samples and biomonitoring data. Environ. Int. 33:
1012-1020.

. Gray, L. E. Jr., Ostby, J., Furr, J., Price,
M., Veeramachaneni, D. N. and Parks, L. 2000.
Perinatal exposure to the phthalates DEHP, BBP,
and DINP, but not DEP, DMP, or DOTP, alters
sexual differentiation of the male rat. Toxicol. Sci.
58:350-365.

. Lin, L. C., Wang, S. L., Chang, Y. C., Huang, P.
C., Cheng, J. T., Su, P. H. and Liao, P. C. 2011.
Associations between maternal phthalate exposure

10.

11.

12.

13.

14.

and cord sex hormones in human infants. Chemo-
sphere 83: 1192-1199.

Swan, S. H. 2008. Environmental phthalate
exposure in relation to reproductive outcomes
and other health endpoints in humans. Environ.
Res. 108: 177-184.

Engel, S. M., Zhu, C., Berkowitz, G. S., Calafat,
A. M., Silva, M. J., Miodovnik, A. and Wolff, M.
S. 2009. Prenatal phthalate exposure and perfor-
mance on the Neonatal Behavioral Assessment
Scale in a multiethnic birth cohort. Neurotoxi-
cology 30(4): 522-528.

Voss, C., Zerban, H., Bannasch, P. and Berger, M.
R. 2005. Lifelong exposure to di-(2-ethylhexyl)-
phthalate induces tumors in liver and testes of
Sprague-Dawley rats. Toxicology 206: 359-371.
Betts, K. S. 2011. Plastics and food sources:
dietary intervention to reduce BPA and DEHP.
Environ. Health Perspect. 119(7): A306.

Cirillo, T., Fasano, E., Castaldi, E., Montuori,
P. and Amodio Cocchieri, R. 2011. Children’s
exposure to Di(2-ethylhexyl)phthalate and dibu-
tylphthalate plasticizers from school meals. J.
Agric. Food Chem. 59: 10532-10538.
TR A ERMEYERF - 2011 - FE
DEHP % 578 # 2 — H B B J L A 2 19 H it
7 (Tolerable Daily Intake, TDI)Z2% {E[http:/
www.fda.gov.tw/news.aspx?newssn=7853 &classi
fysn=4&showview=1] °

TTE PR ER R (R - 2012 - FIE HME(LEY)
B R HEEE I [ http://ivyS5.epa.gov.tw/
epalaw/index.aspx] °



130
RASEVIITE SR =

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.

Key words: phthalic acid esters, plasticizer, cloudy agent, food, DEHP, DINP



