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A number of endocrine disruptors have been reported in food contact articles and baby toys mainly
during the second half of the 1990s. Bisphenol A, nonylphenol, phthalates, styrene dimers and trimers,
and their transision are described in this article. Bisphenol A was found in polycarbonate tableware,
nursing bottles and the epoxy resin coating of cans, therefore, it was also found in the canned foods
and drinks. Polycarbonate is now only slightly used for tableware or nursing bottles in Japan because
consumers refused them. The can manufacturers changed their coating material to the low bisphenol
A resin or PET films and voluntarily regulate its migration limit to under 5 or 10 ng/ml. Nonylphenol
was found in most PVC wrapping films and gloves. It was generated from an oxidant, tris
(nonylphenyl) phosphite. PVC wrapping film was extensively used in markets, thus many kinds of
foods were contaminated. Among them, fillet or minced fish and meat contained it at high levels. In
2000, manufacturers voluntarily changed their composition and all wrapping films in Japan no longer
contain nonylphenol. Di(2-ethylhexyl) phthalate (DEHP) was found in PVC gloves, which contaminated
packed lunches and hospital meals at high levels. The government prohibited these gloves for all food
contact use in 2000, moreover, other PVC food contact articles containing DEHP were prohibited for
contact use with fatty foods in 2002. DEHP was also found in PVC toys which was prohibited in 2002.
Styrene dimers and trimers were found in PS products, which migrated into cupped noodles after
cooking. No changes have been made in them. In Japan, the exposure to bisphenol A, nonylphenol and
DEHP have been significantly reduced and people also have more concerns with the safety of food

contact articles.
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day, BL* XY 2 &L E17Tpng/kg bw/dayTH 1),
Hi# ZDEHP®, #% % &DINPDIif 7 — HBIUE %8 2
TWwiz,

Z 2T, JEAEZIZ20024E 1248 TL A~ DDEHP O ]
ZEILL, FBLR)REOELIEZHMET
AHIEAZDOWTIEDINP b 25 & L 7.

3.4 THIBIZTFIVORBHEERS LIUEH

TINVBIAT VD) HLDEHPIX, =TAbadz L
75— L OREEIZETCA, Ty MR ZAONRE
fii, o YUMo ZER L, EEEOMD, RHMEE
fii, MAMOEE, PNREER EDIFh, RIS L
7o & OISR, R OEFRLAREDWD, FICBIT
BIRETROMM %G S I Twb. £72, DINP
2OV T — & 235 TR VA, RS L O
IR 3  HER m HE TOREREIHE S TWD
B, REH B L OB RED S Tw vy, EERR
20024E12, DEHPIZ D WIS R HMESB X OE g4 3
a2 D LA — HENE % 40 ~ 1404 g/kg/day,
DINPIZOWTIEHEL L O FRE=OHMINE b L 12
150g/kg/day & B 7.

FNPUMND 7 7 VEET AT IVIZOWTIX, DBPIX
DEHP & [kt ks Hath, AmisEdrtz &R oh,
BBPIREHEIZB W OR RN, AFEAE#HME % &0

HINTWAD. 72, DIDPB L UDNOPIZOWTIdi#
T — & DT RwAS, R, BEEtiEilosh
TEHT, MHETHREHREIRDOONS.

3.5 J7HZIEBIXTIVORE

JLEAZDWTIE, EUI999EIC 6 fiE D 7 & Vg
AT VAR ERH L, 20054FCIEREHE Lz, F72,
KEZ20084FE ICEU &2 IEH U 2 B0 7z, TAEIZ
il o & 9 1220024E % 5 DEHP & DINP# JHl L T & 72
A%, 20104EFK & ) 6 FiED 7 & VI T A T OV IZHH & 9k
KL7.

—7J7, #A - REAEIIOWTIE, FATETIZ20024F
A O & S A R VLY S VRIS A - AR
FADODEHPOMEH #2511 L T 5 %%, 20074E 1213 EU
ASDEHP & DBPOfili ] & FEqih ik £ df & Hefil 5~ % 2 HAC B
5£ L, F7:BBP, DINP, DIDP alrhsrih & 4 2%
HENOMH IR L 7.

4. ZFLEALY— Fv—
4.1 #HE BBABFOXFLELv—- PUT

AR AF L CBGPIHET B RAULEWY % 55
WLCNMRICE DMEERE L2225, KYAFL ¥
DEFTHLAFLUMHEE LI 28K (F1<—) ©
24-di-phenyl-1-butene, 1,2-diphenylcyclobutane, 3
(F1V<=—) ®246-triphenyl-1-hexene, 1-phenyl4-(1-
phenylethyl) tetralinZz ¥ Th -7 (K6)7. 2hbd
OALEWIEARY ZF L Y OBETHRE, FIZHAESLHED
BISOBIZ X D KT 5.

AR ZF L BETIZIE, 54 <=5 90~1,0301g/g
(F3H380ug/g), MV —05720~20770pg/g (P
9210ug/g) fAFEL, FD2/31 7 b5V Y EBEDLD b
V< —=Tho7z. ThHOLEWIX, K60T 305 T
FAERIEA SN WS, RO NREEAENY % &
BHELWIMLA. &y 7EICHG 2 EVCTRET S
L ) I —RBRERIP WY - ARIEAER CIREN
RN o720, ¥— MPREAEGRTIEIRKAK<]I~
624ng/ml (1 £dH72 0 K338ug) O MY~ —DRLT
BAHELN, BiTREAAGHEROEAE, SnoRhE
B, HEEL L MBS AL NY.

4.2 WBEHEELER ER/K
AFLvFALA<— - M=z AbtadcrLE7
¥ — L OFRGHER T HRIEH 23 iE S Tw 5 13h,
BRICRET HZLICLY, —HO M)~ —TIFOILM
LA R O AE, WMEs, piyREsB Lk
NI E DWW 7 ERBEE TV S,
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1,2-diphenyl-

2,4-diphenyl-1-butene cyclobutane

M6 XFL>HA~v—-

By TR v T A= THBO—FIE, BHEERY A
FLUPHLMMIIERE L, LML, R AFL VAR
HOAFLYFA4<— - N)Y—OEFEIBEDL T L
AEZEEL TR,

5. TOD{tEME

5.1 R">vyoz1z/>

RYyVT2 ) VT AT 2y LTy —L ks
PIXITE A ERWD, KEMLEI NS LA L %
D, LA CMBMCE7% 6 3¢, RK#T v o+
HRKEZFIZRI T, XUV7 o/ VKBILRIZARNT

N7 ) yhoORBEVERT ST, BhH
WINFKIE LTI AF v 7 DlEH, bkt HETIED

LM ENG. TIAF v 7 TIREIMNRIC X 802
DLODOHLE I L2 D, B SNIZHNERNOR
MU L 2L EBIET A HYTHRMENS.
EMEMAREO T I AF v 7 I\ SNARY T =
VDB, 28 FUF VAR NRF IRV T2 )V
L22-Ve FuaFdv4 A bR IRy 72/ VIZIETA
favzrve7y—LoiigUErEoons. /-,
Ny 727 VKBILAD T Z +a Yz ViGTIGKERL
OB EICL > TENRWARBEGEEMBZ R L
24V FaF IRV T 2 /) UPIRDIBWIEEZRL
7)«:20).21).

T2, NUVT ) URFOFERITERIEEAL A >

WCHMHENE. THE5DA ¥ 7 MU & O #
B ENE Z LIZIEE AW, FRUIS DMK
WS NB 720, WA L7072 & ol
N5, EMHBEOKEREN S, X7/ )88~
4400 ng/g, 44-CA(IAFIVTI ) RIS T7 2 )V
73600~2500 ng/g, 4-(VAFILVT I /) XV Tx)
¥ 73360~500 ng/g% LM & 72,

2,4,6-triphenyl-1-hexene

1-phenyl-4-(1'-phenylethyl)
tetralin isomers

RS

5.2 MUTFIRZX

MY T F VA ZALEWE, RRIECE; TG SRR Mg R 1 A
W SN TW7eds, GRS L 72 ) FASE T
EAAEE SN BEx HoMz b 3Lz 1 %
ZEDHMHENTBY, FAFTIIRIEEESHEINT
W5, FIAFy 78T, RVELY Vo REH
R A-VOELEREMHE LTHEHEINE Y TF VA
ZALEW OAK & U THAET 5.

YVA=VMLL2 v X v Ty = BV TFIVA
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— M THEW/2Z v F =55 MY TF VAN ST
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THHENZTVF 2 FVAREEBIZITFIVAREZ

WAL T HY 7F IV A XH15ug/ gkt X 75
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PIEARHTH - 7.
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LTwh. M) TF VAP EI N 2 BEiTwTh
STV TFNVARN200ug/gk WA THIEL TV,

6. £&8

T E - AEUEIRA T AL, Adh e H L
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N HLBHTLIZX D, (bW EDIMER S B I B R
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Eho0RBIHEBENTHY, BEIOK, BEW, M
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R TR R A AR L CEEEH L L ED
THADWMRZE DN SV R e ER .

—RE, N WAL X372 s oo v ) F b
Pz, FOGRIELZ LIS, LirL, EHBED
wE - AREUESCIAEDERD, ToOMEEIEELE LT
REEICIVEERZL) L)Xk L XM#EW 2
V. R - EERUERILE O RN FIXK & R RS2
LEZS.

5| A3k

1) Colborn, T., Dumanoski, D. and Myers, J.P.. “Our
Stolen Future”, Dutton, USA (1996); &R JIF: "4
HILAK", ik, Hnt (1997)

2) Kawamura,Y. Koyano,Y. TakedaY. and Yamada,
T..J. Food Hyg. Soc. Japan, 39, 206-212 (1998)

3) Funayama, K, Watanabe, Y., Kaneko, R. and Saito,

S.. Annual report of Tokyo Metropolitan Institute of
Public Health, 50, 202-207 (1999)

4) Baba, T. Watanabe, Y., Kawamura, Y., Yamada, K.
and Fujii, M.: Jpn. J. Food. Chem., 8, 121-127
(2001)

5) Kawamura, Y., Sano, H. and Yamada, T. J. Food
Hyg. Soc. Japan, 40, 158-165 (1999)

6) Imanaka, M., Sasaki, K., Nemoto, S., Ueda, E.,
Murakami, E., Miyata, D. and Tonogai, Y.: /. Food
Hyg. Soc. Japan, 42, 71-78 (2001)

7 ) Kawamura, Y., Inoue, K., Nakazawa, H., Yamada,
T. and Maitani, T.: J. Food Hyg. Soc. Japan, 42,
13-17 (2001)

8) Dodds, E.C. and Lawson, W.: Molecular structure
in relation to oestrogenic activity — Compounds
without a phenanthrene nucleus, Proc. Roy. Soc.
B, 125, 222-232 (1938)

9) WIFHEEL X7/ — IV ADAHEFM (2004)
10) Kawamura, Y., Tagai, C, Maehara, T. and Yamada,
T:J. Food Hyg. Soc. Japan, 40, 274-284 (1999)

11) Kawamura, Y., Maehara, T, Iijima, H. and Yamada,
T:J. Food Hyg. Soc. Japan, 41, 212-218 (2000)

12) Sasaki, K., Takatsuki, S., Nemoto, S., Imanaka, S.,
Eto, S., Murakami, E. and Toyoda, M.: /. Food Hyg.
Soc. Japan, 40, 460-472 (1999)

13) $EPEHEEL 7 2V 7 = ) — VOHEWRTM (2004)

14) Tsumura, Y., Ishimitsu, S., Saito, I, Sakai, H.,
Kobayashi, Y. and Tonogai, Y.: Food Addit. Cont.,
18, 449-460 (2001)

15) Tsumura, Y. Ishimitsu, S., Kaihara, A. Yoshii, K.,
Nakamura, Y. and Tonogai, Y.. Food Addit. Cont.,
18, 569-579 (2001)

16) Sugita, T., Kawamura, Y., Tanimura, M., Matsuda,
R., Niino, T., Ishibashi, T., Hirabayashi, N., Matsuki,
Y. Yamada, T. and Maitani, T.. /. Food Hyg. Soc.
Japan, 44, 96-102 (2003)

17) Kawamura, Y., Sugimoto, N., Takeda, Y. and
Yamada, T.. J. Food Hyg. Soc. Japan, 39, 110-119
(1998)

18) Kawamura, Y., Nishi, K., Maehara, T. and Yamada,
T..J. Food Hyg. Soc. Japan, 39, 390-398 (1998)

19) Ohyama, K., Satoh, K., Sakamoto, Y., Ogata, A. and
Nagai, F.: Exp. Biol. Med., 232, 301-308 (2007)

20) Kawamura, Y. Ogawa, Y., Nishimura, T. Kikuchi,
Y., Nishikawa, J., Nishihara, T. and Tanamoto, K.
J. Health Science, 49, 205-212 (2003)

21) Kawamura, Y., Mutsuga, M., Kato, T., Iida, M. and



26 3 () o # #128% (2010)

Tanamoto, K.: J. Health Science, 51, 48-54 (2005)
22) Ozaki, A., Kawasaki, C., Kawamura, Y. and Tana-
moto, K. J. Food Hyg. Soc. Japan, 47, 99-104 (2006)
23) Takahashi, S., Mukai, H,, Tanabe, S, Sakayama, K.
and Miyazaki, T.. Environ. Pollut., 106, 213-218
(1999)
24) Kawamura, Y., Maehara, T., Suzuki, T. and Yamada,
T..J. Food Hyg. Soc. Japan, 41, 246-253 (2000)





