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Neuroblastoma Mass-Screening for 6 -months-old Infants in Miyagi Prefecture
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2.2. I BRARDIAE
INERICHED, oL /=itet 1 g Z8FEL, Y2,
n- NFH > (3:7) RBik30mlEMmA, 37°CT—HuiE&
S U7e WHWETPFEA > 7 5 > 7 1 )V & — Tk, 7
TR EMASOmMIEL, ZOBWKSmIZT & N 2mA
100ml& U, #BAmk E L7z,

3 BRLER

31 B

HEEEB S 5 28 (A, B) O 3[EET#EDIEL
ABRRE L &2 K 2 1ITR L 7z, AIZIEDINADYI4%, BITIZ
DEHP730. 28% & B DDINPZ &AL Tz, NEED
BRI AR Y v —2EME T, IRINAIO B &R R
LHETH DN, EEREN2. 0~4.4% THD I &5
—BRDIR & S TRIEFNFTMENL TnWb EEZ 5N,
3.2 hNEMREER

KR E 2B E| 2 &4/ L TV WAIZDEHP & DINP
%, BIZDINAZ, F7=ilj/jIZDEHPd. & % 4 0. 05% AN
Ul R 2 R # 3 1R Uz, ZRINERITI8~104% & B
HTholz.
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K2 BHL> TONEHEEFRERR

HAL%

A DIN B DEHP DINP

1 14.5 1 0.282 0.094

2 14.1 2 0.282 0. 095

3 13.3 3 0.272 0.102
AV 14 AV 0.28 0. 097
STD 0.6098 STD 0.0057 | 0.0043
CvV% 44 | CV% 2.0 4.4
&3 FERMEINGER A%

A |DEHPA | DEHP | DINA | B | DEHPd: | DINA
102 102 104 % | 102

[l | 100 98| 100 || 98| 100
% % % 104 110

AV 99 9| 100| AV 99 104
STD | 3.055 | 4.000 | 4.000 | STD |4.163 | 5.292
CV% | 31| 41| 40|cv% | 42| 5.1

AlBE 1 g ICBWE 20, 05% 3N

= DINP-W
IDINA

= DINP-K
/| DEHP

T 2122 3 4 5 6 7 8 9 10
B1 EESSS e OABARE |

3.3 HLIRGEORBAIEE

BEBB LD BEREHBREEZX 1ITRLEZ, BHE
BN 8 BHIZIE T VBB T A 57 )L R n BHAIE F D%
IRINBD D Tze PIEHIFIROIRW 35k GUEL 2 —2, 6, 7)
DIB, k2 — 2 & 7ITHMEMEEIEODEHPY, & %
4.5, 19%HE Nz, ikt2 — 2132 — 1 &R UJEH
THRFESN/z0y NORRLZEHTHO, 713N
F U CHEUEFS DR RNV TH o=, TN STk
AWEMICEE I N DO, EFREEEDTDE LR
FTINTWVZHDTH - .

DINA EDINPIZA YV J ZOVIEED RIS b7z B RIR
BYTHO, DINPIZELESTEDENITK DCASE ST 2
FENGEET DN, BHbbenhsdbINs 2HEED
DINPSER I &3, Gk} 6 13T HEf OKANTO & 7 O
< b=, &R 2 — 2 & 73S OWAKOIC 7 O
< RM—FHLTHBD, DINPAHIS~4 % it S 4177,
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8,000 —— DINP-K
No. 6100
6, 000
5 ¥
S L
T 4,000 17
; %
© I
2,000 !
)
0 e
5 9 14 min
2 A F>&0a< b (m/z149)DINP-KANTO/No. 6
20,000 ——DINP-W
No. 2-2X 100
15, 000
° DEHP
e
< 10,000
<
o
«
5, 000
i ;!
[ALH
0 —F-LL:JHIP
5 10
3 AFA>o0a< b m/z149)DINP-WAKO/No. 2-2
%
50 = DEHP DINA
EDINP-W  =DINPK
& ATBC
401
30 |
20 |
10 |
a =
0 1T 2-1 2-2 3 4 5 6 7 8 9 10

4 BEEBE > OUBEFRE

2, 3I{Ex O OR MERLT=,

TPESBIZATIVIZDWTIE, WREMNDINATH D,
FDOEHRITI5~38% ThH > 7z, BB/ Tspeed'98 TDEHP
CRIBBICERERILVE S DRVWOHZWE E L TEHEN
7ZDEHAIZHEL 2 — 1 THEICHRHT S N7z, DEHPIZ D
TIXZDHOAE TRERIVE AMEMAIZED S NRNnE
OWENHTETNDY,

R 1 DJFEMELE LU TPVC O MIZATBCHE F D KR A
Ho 7=, ATBCIRIEMEEFAEROZKATHD, v
T ANV LETHERAEIMENOH 5 WA THZY, B
ERARIZTDWTATBCE i Lz & 25, K1 THl%EAl
PRI TV > ik 3, 5, 9236 Mikn
5ATBCS17~37% i X 17z, 48153 41 L 72DEHP,
DINA, DINP, ATBC® 4 DA TH H 5 % D26~
A% ZHD TNz, R4ICATBCEZEO-BHE 2 DH]
IR GHIEEZR LT,
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W ERITATIZ e[ BEIN20~50% G FND EINTHD,
A E O ATEAIE & RE—BL Tz, TS O
OBV T 27— 2K 41TR L7z, FIIY ORI
£ 5% &, Hodge® DFHAMICHE ZIXLDS0ME /LS g /kgbh Rid
BEAEEEIIS 73N ELTWDY, Alk#ENtC
B9 23 M99 < THDEHP°DEHAD & 2 IZ ¥ £
TORN MOEEEERH D HOEH D, THAOK
BT BRI DN TIIRE2HIT DN T OFR I REEN
VETHD, SENIEELFEEOMETH D0, /2
76 0 FR DN T 7 Tl <EROBEHMFK b LEE -
bz, 2B, SEIORRIZIIDINPO R NZINS B
L2 RX0DEDOBBERIIEENTVWEN S,

4 £ & &

1) Bbb5 O EAIOFHBMHBRIICVZ. 0~4. 4%,
UERINE G BR1Z98~104% & BRIFTH - 77,

2) B EEURHLIER 2 5 & B UEE i ODEHPAYR H &
NTze EBITIEATEANCE T 5 2R3 <, thiEH
WEHEARNICEE S NAZDDTH D, WEENDHBHE
HlmIhTnhiaho -,

3) BHHENSDEHP, DINP, DINA, ATBCAHEICH
Han, T0REIF6~4%TH-o Tz,

4) DINPHHINRZIND2BEHE 0IXEN S T2,

X ik
1) BEAEH@EEREWLTE (2002) “BfF, HNWED
MU D — 2 E T 217 ERi144E8 A 2 H

&4 TFEBROSM

iE % SR

DEHP LD50 30.6g/keg (T b, &) 7)
TDI 40~140ug/kg 2)

DINP | TDI 150ug/ke 2)
DEHA | LO50 9.1g/ke (T v b, #&I) 7)
DINA | LD50 36.3g/kg (XA, #&M) 6)
ATBC LD50 30mlkell b (T b, #%1) 8)
LD50 4 gm/kglh 2 (%X, HEIE) 9)

2) SENIFER BT, 52 (11, 7 (2002).

3) KT gAML 52 (D, 17 (2002).
4) "N WBLE L E R E A O BREET O XS 5 $H1C
DWTEM CEREISMHEI0H10H)” hitp://www.env.go.jp/
chemi/end/endindex.html. (2004, 2, 16)

5) WMNZETY, BHTET, AR, LEE o &0
AR, 40, 274 (1999).

6) Fihr =, hES, WOER, EUERG @ HEk
2, 37, 251 (1991).

7) HIRRZ, BlR#RZ, Pl EEEEAEY
Br—47wvr", (1999), (MHHZETHE

8) Wk, MUISE, (HHEWASE @ KRERIERER AL
Fr s, 50, 61 (1987).

9) Siyaku.Com “O- 7t F IV A AU TFI,

http://

www.siyaku.com,

(2003. 12. 25)
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Surveillance Data of Chemical Substances in Foods,

Household Articles, Drugs and Other Products in 2003

T

Food Containers,
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Department of Chemical Pollution

SERRISHEE O AETELAEIC BT 2 b, EES, KEAROMERRIL, R11H5K8DEBD TH S,
x£1 REBIYAEERKREER WAL g/ g
7] L7} biil % E- i
Wt | b TNV soTnE )Y
L I e B B P e BTl DE 2 | VRN = Ol Ll d ELcEd PO IO P
FTNLY | KA1 3 FT= | T ) NPT URY ;ﬁlbg R T S A B I =R b = D
V=IO | & = b
Sl - - 0.40 - - - - - - - - - - -
B e e e i e i M it S e M S e TR
o] <0.02 | <0.02 | <0.02 | <0.02 | <0.02 | <0.02 - <0.02 | <0.02 | <0.02 - <0.02 | <0.02 | <0.02
Sl - 0.10 0. 20 - 0.10 - - - - - - - - -
BT I I e it e i i H e S S Eie i e S e Al SR
| <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 - <0.01 | <o0.01 | <0.01 - <0.01 | <0.01 | <0.01
HHEME | 0.10 0.10 0.010 - 0.10 - - - - - - - - -
I et g e e e s o es R EEEE EEETEEE FEE R e PP P
| <0.01 | <0.01 | <0.010 | <0.01 | <0.01 | <0.01 - <0.01 | <0.01 | <0.01 | <0.01 - - <0.01
e | 0.10 0.10 - - 0.10 - - - - - - - 0. 002 0.002
I I ks e e B e e e R e e e R R L EE ST T
#ofEE| <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 - -
AR 22 | Mt 022 0/22 0/22 0/22 0/22 0/22 0/11 0/22 0/22 0/22 0/16 0/22 0/12 017
K2 HESRUPCBHERERSR AL ¢ ppm
i i 5 H
WESE |(EfEK
PCB Kak R TBTO TPTH L4 TPePHE{L4 DBTHi{LY) 777 by @)
it 0.010~0.017 | 0.12~0.23
A X F L e e S i i Sl il R
o R 4/4 4/4
& 3 <0.01~0.02 <0.01 <0.01 <0.01
bl F [ e i e e e E e il
Mo R 2/6 0/6 0/6 0/6
& e <0.01 <0.01 <0.01 <0.01
R ik B it il e e il S il
o R 0/3 0/3 0/3 0/3
& R’ <0.01
U HE I R e e e e e e et
[ 0/5

) MR ERFREU EOEAmEINZHD, TBTO: MU TFINAZXAFHA R, TPT: NU T2 Z)V A X, TPeP: MU FIAX,

DBT : D7 FIVAX

FovE T E—Fy Y 2Mik Hia—F vV IR T—EXRIMK EXYFH 1B
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xR3-1 EEREFHEHEZEMKREER (E) xR3—-2 BEEFHBZESKREER (B2
NI SR 0~ 2 AT P
W R R R L e
S S B T i
ik 0/2 KOMTH D | 1| 0 1%k
\ o W R R -
WO G T e T o8 T x g2 | 3 0. 1% A
. , AR BRI 2, B8
- " 10 Bz 8/10
% Gt 20 e 8 /20
AR EIAT 0 GJE T RRS
K4 BOHLPOMERERR
BEEHOTHIIVBEZ (2 -—ZF)IAF)L) (DEHP) DOHRTE
A IEH DEHP
Bk 4 AR H " {1 0.1%
E R OT R OfE 0. 05%
R - "~ i e 0.10~19%
Bbvbx (HEHKRAE) 11 % m = 311
i ES 10%
N A
BbHb e (EHAE) 2 o 0 = 12

HEMEBEORR, 2MH0BbEenoHEE (0.1%LLT) Z#EiEY 2DEHPARIE SN/, BB 5 - OFEMEHEIE

MEASNDLAICHEINEBDOTH oz, BFRE INERE) ORE,

FERIC K D BRI e S NIz,

&5 EXRFREER

1 /0 5 HUDEHPOM I S 1, PR AERr D

& H FRAREL mEIEH HE% A5E 5
4 H - 1 URAA ERE 1 0
ey - - CAS T 1 0
wsoO¥ T T b 1 TR T - 0
a 7 2 7 0

x6 FREARKRERER

L S H FRAREL mAEIEH HE% A3 1 5
AR Q45 AN F ke 2L 20 FIVATILTE R 1 0
Ef B B < Mo B R 21 FIVALATIVTE R 1 0
& it 41 Al 0

£8 EBRPOEIZHZEEXIRERER
e . TE MR TR i R

No R & (ppm) DAT HAZL
1 7y R — b % WA 0.01 ND ND
2 PANF Y F % oAl 0.02 ND ND
3 1 —F 7 F VR % Bk Al 0. 002 ND ND
I 4N ¥ 8 8
v oy 15 H ¥ 3 3
i 5 = 24 24 24

FLIEAE ¢ AR
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K7 ERPORERERTHER
No moow 4 Mg | EH TR ) _ R T £ T B K #
_ =1 (pm) [BECATAT BT [ w50 [ EEE [TRUGHA SOFVH[HARL] DAZ PN [EES WHEZ [E5NAK
1V 70F% 5> [ 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
2 [ 47aoF > 14 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
3 | =51 7x>KA (EDDP) 14 0.0 ND ND ND ND ND ND - ND ND ND ND ND
4 [Fv75> I 0.005 ND ND ND - ND ND ND~28 — - — — —
5 [r7ooro=)L (TPN) [ 0.0 — — ND~0.02 — ND — — ND — — ND ND
6 |[PTh7cTINT I 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
7 | SPOINT=ER I 0.0 ND ND — — — ND ND ND ND — ND -~
8 g I 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
9 I 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
0 I 0.0 ND ND ND ND ND ND ND__[ND~0.07] ND ND — ND
] 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
2 ] 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
E ] 0. ND ND ND ND ND ND ND ND ND ND ND ND
4 [RUT7IAT—)L ] 0. ND ND ND ND ND ND ND ND ND ND ND ND
5 [ MV ZORAAFIV ] 0. ND ND ND ND ND ND ND ND ND — ND ND
6 [ETNVE /—)) ] 0. ND ND ND ND ND ND ND ND ND ND ND ND
EU7x )y IR ] 0.0 — ND ND — ND — ND — ND ND — ND
EoFos [ 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
P ESDEY) [ 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
20 [ TNTFAFII ] 0.0 ND ND ND [ND~004] ND ND ND ND ND ND ND ND
21 [T 5= ] 0.0 ND ND ND ND ND ND ND ND ND ND ND ND
22 ] 0.025 ND ND ND ND ND ND ND ND ND ND ND ND
23 [ 7a~FI—l [ 0.0 — - — - — — — — - — — — — —
2 [ Ry [ 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
% [2ru75 =) ] 0.0 ND ND ND ND ND ND ND ND ND ND ND ND 0.11 ND
% | AFTFI ] 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
27 [A70=)b ] 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
B [\ aTr5T—) I3 0.02 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
29 | EPTC i 0.01 — — ND — — ND — ND — — — — ND —
30 [75r0—)L 3 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
31 [TA70h)VT = 0.0 ND ND ND ND ND ND ND ND ND ND ND — ND ND
32 [TRACHZE i 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
33 (3o ) 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
A | yohTuT v A A 0.001 ND ND ND ND ND ND ND ND ND ND — — ND ND
5 [ ARD > i 0.01 ND ND ND - — ND — — ND ND ND ND - ND
HAEEIN=D i 0.01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
7 | FAN T i 0.02 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
8 [R50 > i 0.005 ND ND ND ND ND ND ND ND ND ND — — ND ND
39 [ NURIOZAFI E 0.01 - ND ND - — ND — — ND - ND ND — ND
A0 | €T )9V R T 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
41 [EVTFHNT ] 0.0 ND ND ND ND ND ND ND ND — ND ND ND ND ND
2 | Trra—)y ] 0.0 ND ND ND ND ND ND ND ND ND ND - ND ND ND
A3 | THIERA T 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
A TLFS5ra—y i 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND
45| CFaAFT > ﬁ 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
6 | XU RFHFT ND ND ND ND ND ND ND ND ND ND ND ND ND ND
AT [ AIRCXFT7 A~ ND ND ND ND ND ND ND ND ND ND ND ND ND ND
48 [Arsru—)L ND ND ND ND ND ND ND ND ND ND ND ND ND ND
A9 [ARUTT ND ND ND — ND ND — — ND ND ND ND ND ND
0 [ATxFtv R ND ND ND ND ND ND ND ND — ND ND ND ND ND
51 k — — ND — ND ND — ND ND ND — — ND —
52 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
53 ND ND ND ND ND — ND ND ND ND ND ND — ND
5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
55 7 . — ND — — — ND ND — — — ND ND ND ND
5% | 7771 ETE 5 0.0: ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5 | Jr EOF¥TA—K (E 2 |5 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
B | ~NFFTIIA F=1 00 ND ND ND ND ND ND ND ND — — — — — -
59 | BHC & 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
60 | DDT & 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
61 | EPN & 0.01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
62 | 7Z7UF R~ & 0.01 ND ND ND ND ND ND ND ND - ND ND ND ND ND
63 | 7TEFZITUER & 0.1 — ND ND - - ND - — ND ND ND ND — ND
64 | 77—k R 0.0 — - — - - — - — - — - — — -
65 | 7SR5 X & 0.0 — - — - - — - — ND — ND — — -
66 | YIVTHIINT & 0.002 — ND ND - - ND ND ND ND ND ND ND ND ND
67 [ AV T KA & 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
68 | TF A7 TINT Ei 0.002 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
9 [ThycoTOy I X Ei 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0 [TR7OHRA EL 0.005 ND ND ND ND ND ND ND ND ND ND ND — ND ND
ER NN Ei 0.0 ND ND ND ND ND ND ND ND ND ND ND — ND ND
2 EADP & 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
3 [AFTIN & 0.002 ND ND ND — — — ND ND ND ND ND ND ND ND
4 [ HXH KA & 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5 | VNV £ 0.002 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76 | FFIEA £ 0.01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
FIAFAF—h B 001 - - - - - - - - - - - - - -
ZLE U AR [ 0.005 ND ND ND ND ND ND ND ND ND ND ND — ND ND
L7 = FEN 0 0.02 ND ND__[ND~0.03]  ND ND ND ND ND _[ND~0.05[ND~0.03] ND ND ND ND
JUL7 = 2 EARA $ | 0.0025 ND ND _ [ND~0004] ND ND ND ND ND ND ND ND ND ND ND
1L [ 7V 7 x0> 0 0.01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2 | 27 0)LRA (DDVP) £ 0.01 ND ND ND — ND ND -~ ND ND ND - — ND —
83 [ NO KU 0 0.01 — - ND ND ND ND - ND - ND ND ND ND ND
81 ZIVRY > & 0.025 ND ND ND ND ND ND ND ND - ND ND ND ND ND
85 [T~ XO> £ 0.0 ND ND ND ND ND ND ND ND \D~0.02] ND ND ND ND ND
86 NP E 0.0: ND~0.02| ND~0.07| ND ND ND [ND~026] ND ND - ND ND ND ND ND
87 [SART—h & 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
88 SIONF T & 0.0 ND ND ND ND — — ND ND ND ND ND - ND ND
89 [ F 7Y £ 0.0 ND ND [ND~007[ ND ND ND ND ND ND ND ND — ND ND
90 [ FAAR> £ 0.005 — — ND ND ND ND — ND ND ND — — ND —
91 [FVEU > (FIVEY &) EH 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
R |[FT7x)TE 0 0.01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
93 [ 57V FU > [ 0.005 ND ND ND ND ND ND ND ND ND ND ND — ND ND
A [FIR>ZO> 0 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
B [FNFALT(FFOART>E) [ & 0.005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
% | NFFF> £ 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
97 | NSFAZAFI 0 0.0 ND ND ND ND ND ND ND ND ND ND ND — ND ND
RV[ETr R & 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
9 [E570kR Ei 0.0 ND ND ND ND ND ND ND ND - ND ND ND ND ND
0 [EUF~> £ 0.04 ND ND [ND~0.08] ND ND ND ND ND ND ND ND ND ND ND
0l [EUJOFs x> & 0.05 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
02 |[EUIH—T & 0.002 — ND — — ND ND ND ND ND — ND ND — ND
03 |[EUIHRAAFIL & 0.0 ND ND ND ND ND ND ND ND ND ND ND — ND ND
04 [ELRU> £ 0.2 — ND ND ND ND ND ND ND ND ND ND ND ND ND
05 | 7x—FOF4 > (MEP) £ 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
06 | 7/ TAIVT 0 0.002 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
07 [T ZNAFA > [ 0.0: ND ND ND ND ND ND ND ND — ND ND ND ND ND
08 [ 7x>FF> (MPP) 0 0.0 ND ND ND ND ND ND ND ND ND ND ND — ND ND
9 [7x> FT—F (PAP) 0 0.0 ND ND ND ND ND ND ND ND ND~0.06| ND ND ND ND ND
07Nl — £ 0.0 ND [ND~0.06] ND ND ND ND ND ND ND ND ND ND ND ND
1 [ 7V FU*—F N 0.0 ND ND ND ND ND ND ND ND - ND ND ND ND ND
2 [FNWNUF—F & 0.005 ND ND ND ND ND ND ND ND — ND ND ND — ND
3[7N7x/ 720> EL 0.0 ND~001| ND ND ND ND ND ND ND ND ND ND ND ND ND
4 [ TaFFAFRA £ 0.0 ND ND ND ND ND ND ND ND [ND~001] ND ND — ND ND
5 | FTORFZRL & 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
6 [~"FH T LTL & 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TNV ART £ 0.0: ND ND ND ND ND ND ND ND — ND~0.03] ND ND ND ND
8 [ NoFAANIVT £ 0.002 ND - ND ND ND ND ND ND ND ND ND — ND ND
9 [RAFT7E—F & 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
0 [RAAY b 0 0.0 ND ND ND ND ND ND ND ND — ND — ND ND ND
21 [RS5FA> [ 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
22 | AF I RKRA R 0.0 — = = = — — — — — — - — — ND
23 [AFAIINT 0 0.002 ND ND ND ND ND ND ND ND ND ND - ND ND ND
24 [0y 1 0.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
& 4 4 4 4 4 4 4 4 8 4 1 4 1
[ = I H 107 113 116 104 110 115 109 112 103 112 107 % 109 113
w T H 428 452 464 416 410 460 436 448 824 8% 428 384 436 452
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Analytical Methods of Endocrine Disrupters in Aqueous Environmental Samples
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1T [ U & IC

WNAMIHE LY E GEBEIRILEY) IRRERICEN
THYKEE CTHBRICHELZ A2 ZEnHEINTS
D, BRESE TIELANTY 2 7 5HEICE D SO & L
TI2WEERE L. £z, ERMRTHEREKRPT/ =
W7/ =)V 10BEEORERILVE BB INT
W5, BERIVE S OSITE, —BOMHELDSH 1~
2 HIHIBE A 2 FIF CRIE T 2 0 ENH 2 2 N5, i
QUERE R OB SR AR IC DWW TR L, KBS oKL
NIVEE D BB DL DM ZHIE L e,

2 TJHNBIRTIVEE
21 9 W % #
211 #% & 18 B
THNBPIFIV, THIVETT O, THIVED-
n-7F), THZINVEDn- XRFI), THIVED-n- NF
I, TINVBETFINNRCD), THZINEBED T 7 ONF
I, TYNEED-2- TFIVAF IV
2.1.2 & B
GCMS : (B EEFTGCMS-QP2010, MS : Quadrupole
Mass Filter, Column:DB-5MS (0. 25mm  i. d. X30m, 0.25
ym)
2.1.3 KENHEMG
R4 100C (2min) —10C/min—>280°C (11min)
Injector : 250°C  Interface : 250°C  Ionsource : 200°C
Injection method : splitless, 2min for purge-off time
Carrier gas : He, lml/min Ionization method : EI
Monitor ion : (F¥— 1)
2.2 PRAFEOKRET (B—1)
2.2.1 BRETIRESLVEE TREDORE
7 & IVERIR G ERER (7R Yo —S — ME
*1 B BLES LoraitiEl
* 2 B Lty —

RK—1 Z7I9NBIRTFIVEOE=ZI—AF
lA=L/ED EBIA> WR+)
THINEY TF) 149 177
T IVEEY T OE )L 149 (209)
THINVEEY - T F I 149 (223)
TN - X F ) 149 (237)
TN - NF ) 149 (251)
THNETF IR DI 149 (206)
VA P AR DD 149 (167, 55)
THINVEY-2-TFIAFI) 149 (167, 71)
i 45 100m|
<NaCl  10g
«—4 7 )L9BmI
“~FH> 2ml
k&S 2min
l
GC/MS
X #EETBHSRBEL, 200°C 2 hrinh.
¥ NaCll, 700°C 3 hrLl_E TNz,
B—1 Z7%IEBEIATIVENEE

(E7 22)Vd-10, 7xF> kL 2d-10, 7Yt d-12
R L d-12) ZINAT5~500ug/LD 6 mitf ke 2 Ve
UZzo MEMU/KICEERER 2L, 0. 5ug/LISRZE L,
AEHE DR UBEEZ1TW, 55N 720E M 58t
(Dn) ZHEML, =0 3 EEKRHTFRM, 10/5#E2EE
FRRfE & U7z,

2.2.2 AMEMREER
FRALAKICEER Z RN, 0. lug/LISRZ2FEL, R
PEENT F el
2.3 #& ES

2.3.1 HRHETRES LCEETREDO®KRET
¥ H R BRAELZ0. 0372 50, 26pg/L DR, & FHRME I
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0. 17 50. ug/LOHPFH TH 7= (F—2),
2.3.2 NINEYRELER

PRINEGABR ORER, [ @ 62.3~133, CV (%) :

2.0~2TThHo7= (F—-3),

R—2 THIERIATIVEDKRE TRERVEETRE

(h=4, ug/L)
Name s H(jDTBBI)?d[E ﬁ%ﬁgg‘dlﬁ
TENET TV 0.13 042
T INVEYTOE ) 0.028 0.092
T HINEEYn- T FIV 0.21 0.71
T n- XF ) 0.087 0.29
T Z)E Y n- NF ) 0.10 0.33
TEINEET TV D) 0.043 0.14
TENEY 7 aNF )b 0.076 0.25
THNEED-2-ZF)IAF) 0.26 0.87

¥ B2 7)L100ml (0. 5pg/L) % 1 mlE THHE,

R—3 THIEIRTIVEORIMNEYGER
W 01pg/L GREBHEED)

—163—

3 HHEAX{EY
31 o & #
311 % & 18 B
AR Zeah (258 (U7 FIVA X LURITBTY
EMEY. U T ZIVAX AR ITPT) &BEYS)
3212 & B
GCMS : (RS ELEFTGCMS-QP2010, MS : Quadrupole
Mass Filter, Column:GL Sciences TC- 5 (0. 25mm i. d. X
30m, 0. 25um)
3.1.3 KENEM
Temperature Oven : 80°C (2min) —20°C/min—130°C
— 5 C/min—250°C —10°C/min—290°C (2 min)
Injector : 250°C  Interface : 250°C  Tonsource : 200°C
Injection method : splitless, 2min for purge-off time
Carrier gas : He, lml/min Ionization method : EI
Monitor ion : (£—4)
3.2 oHAEOKRE (B—2)
3.2.1 REKREIRFAE (IDL), RETRES KO
EE TREDOKRE
3.2.1.1 EEWRHRFE (IDL)
BRI O —7 — MY'E 2 fi% (TBT-d27, TPT-
d15) #fNA T, TBTIZ 5 ~500ug/L® 4 sk &EAR, TPT
131 ~500ug/LD 5 Fi B2 ER U, BRI OFEER

Name % Rec. CV%
T X I)VEEY TF )L 62.3 44
T VEYTOE )L 99.1 20 R—4 ARARBOE=S—AF~
TINED - TF) 133 11 la=g/ES JiES o (FEFBA A 2>)
TE D - RF ) 84.1 26 TBT 275 @277
THIEEY n- NF ) 76.0 35 TPT 351 (349)
TIINEET FILNR D) 78.1 6.1 TBT-d27 295 (293)
TEIEET T anFIIL 65.4 9.1 TPT-d15 366 (364)
TINEED-2-TFIAF I 95 27 TeBT-d27 318 (316)
1LaEa—-pk

KEH T000m |

H0y— MR (1 0ng) M

HCL 1 0m |7

NaCL 20 g |2 3304

AFHL 100mL
]®ESmMmK (10min)
(BE)

i’i ~FY R
v
La&D—b+
AFHL50m)
|EIWB (10min)
| (W&
v V.
Kl AFY R RBRE

Bk
ERRES LY DA
Sz
FR75X2
v
AR

a-gy)-Iv7kb—¥—
(35%C)

HEmI
AT S A
EERPLESSBLEAD

50m ) LER
An
v

Wiml

RETOCATTRLDABE oL
(2B, 30HKRE)
O.5M¥EEE 1 OmL (k8)
< 13/-41 0mL
K1 0mL

SRI-TASHAY, 2.5mL (2 @)

w|ESHE 2Zmin)
NRY=LT
MIBEBLEZD

3omLB&EO— b

\Lemom (2 EFS)
BUK

EAFEFNUTA
AZ A58
KDR#H

an (BRN—D)

0. 2mIKER
REFEEME T
7457 #4123 -d36

GC/MS (SIM)
B TRE
ing/L
NIL:S5%7 T NAFNLYAY
(TC-5)

X OWERRE
1~500 ug/L
TBT: PUTZFIAXLAY K (TBTORRFEKO0.916)
TPT:MUZxZARZXZOUR

B—2 AHRAX(CEYIRAE
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#RZE 5 [EfE DR LU CHIE LIDLZRH L 72,
3.2.1.2 HRHTRRMESIVEETIRIE

TBTI& 5ng, TPTIE 1 ngZ BAli/K 1 LICIRIL, 4T
DRLUTHIE LSS N ZRIEMEN S (Dn) 25
L, =03 G TREM, 10656288 FREE Lz,

3.2.2 #{EBlankfEDiR5t

TBTIZME TH 570%, #HIEBlankNFED 5N/=D T, i

EE GRE MU U L) TR D2HEEHRNT
3.2.3 ZAINEMYREER

BRI AKANOIRMENGREBR 217> /2. £k, K, K
K, WK, #EKEZENENSHL =,

3.3 # R

331 KEWRHRFAME (DL, BETRES LV
EE TRIEDKE
3.3. 1.1 KEWRHIRFE (IDL)

IDLIZTBTAL. 6pg/ it L (5000f% 5D 7=, FlRlE
0. 32ng/L), TPTAN0. 22pg/ 1 L GRHEE 0. 044
ng/L) THo 7.

3.3.1.2 BRHETIRMESIVEETIRIE

F R RREII TBTA0. 93ng/L, TPTAH0. 19ng/L, E&
FRAEIETBTAYS. Ing/L, TPTA0.62ng/L T o /2o TBTIC
DWTIIRELETIE, ER&A A ELT, BENRN2TT
NERAINTNDY, blank THHEDNH 2720, 275% i
R E—5).

3.3.2 Blankf#nigst

ikl & U TRk 2 029712, i3 D A D BlankfE1E %
fio/=fEHR, TBTIZDWTIE, KU B IRFENaCIZ F
U 72858030, 46ng/L, 7T T X IRTFNaCIZ0. 39ng/L &,
VT W HAE DO Blank I 24 9 2 2G5 N2, 6> T
TBTDblankl 3Bl KICHER 92 H D TIF/2<, K7
NS 58> MU T LEREICL DD LML &,

(F-6),

3.3.3 RINEYREER

BREKOBMEI (5ng/L) ITHWTIE, TBTAMEK
T103% (Yo% — RNENTS. 4%), TPTA97.0% (¥ 0
77— REIN96. 5%) EEIERIZRLFT, CV (%) @ 2.5~

R—5 FAHRAXMEVORHETRES LVEETRE

8.9TH o7, MIIKIZOWTHEIRITIRIFTH > /=
TBTIZ i #i7K TO. 46ng/L, 7K3E 7K TO. 54ng/L, H[)II/KT
0.56ng/L (Z @ 3alEHIf T MU U A% IIC L 58
{EblankD BN K Z Wb O & Bb N 5,), KT
1.3ng/LThH o7z, TPTIZH/KTE TOE =T NA 617~
2%, JKEKTIZAMNL 728 0% — S 2338 L HlE REET
Hole. (F—7),

4 TFIVFINT7/—IVE EXT7x/—IA
41 5| H&
411 #& § 1 B
TIVFENT ) =)V, EXT7 =/ —)VA(]
T #8) (4 -tert-butylphenol, 4 -n-hexylphenol, 4 -n-
heptylphenol, 4 -tert-octylphenol, 4 -n-octylphenol,
nonylphenol (mix), 4 -n-pentylphenol, bisphenol A)
412 % B
HPLC: Agilent 1100, MS: Agilent 1100MSD VL, Column:
ZORBAX Eclipse XDB-C18
4.1.3 EEDNERML
Mobile phase : H20/MeOH=30 : 70  Flow rate :0. 2ml
/min  Oven temp : 40°C
Fragmentor : 100V~150V Mode : Negative mode
Monitor ion : (F— 8)

Ionization : Electrospray

K- 7 ABIX(EYORMEIREERS
(1) IREFEKEYR IR 5 ng/L GRBHATD)

K (h=5) *V Ik (=1)

N T o
ame % Rec. ﬁEJ]/O}TR]\ CV% | %Rec. ﬁ-[(])/ob-R}\ CV%

TBT 103 784 838 95.8 7.7 -

TPT 97.0 6.5 26 103 89.1 —
£ 1) NaCLEEGRINHIE
(2 REBEKFAEE (ng/L)
Name %Jiﬂéik ffik 77K KT
TBT 0.46 0.54 0.55 1.3
TPT E—7 Akt HIEARRE®”  E—7 Kkt <0.2

1) NaCHEERINHE
E2) L0y — bR L TB 0, BIERRTH > /.

(ng/L)
e T B ERE MR
Name (D3) (D10)
TBT 093 31
TPT 0.19 062

K- 6 HAHIAX(EVODBlankfBERE (ng/L)

R BERF RUBEMRT | T ABERRE
Name NaCIff NaCIff NaClfifi i
-+t (HEfliAMEL) (BRI L)
TBT 0.46 0.45 0.39
TPT | E—Z7 Rl | =7 Rl | ©—7 K

R-8 TFIFNTz/—INEEODE=ZI—AF>

Name Monitor Ion
4 -tert-butylphenol 149
4 -n-pentylphenol 163
4 -n-hexylphenol 177
4 -n-heptylphenol 191
4 -tert-octylphenol 205
4 -n-octylphenol 205
nonylphenol (mix) 219
bisphenol A 227




EWIR AR Oy — W 228 2004

ILRZ7T4AY SDB-XD (4 7mm)

E—X30g%8<
5ml Frbrie

#*P&AVTa4a=Y

12m| Zo/Onxrgr ®Ak500ml
2
12Zml A& /- pH3.5CH%E (HIRE)
12m | k* 2@ HO—o—hEM (25 ng)
@7k 100~200ml/min
LGS ]
5~10min
B

6m | Toroaxsry (1 FRRFRICSET)
3ml JsAaAAsyr
3ml JonOxsr

IR E AT N
HEDPHHHE)
v
FERE TmiER
v
[z SATNE
A& /=l ¥
GC/MS
1miER (ERX7 /=L ARTFIALS)
NS TIVE
LC/MS
-3 FIFINTz/—IE-ERT /=AY
WwAHE

4.2 SWMAEDHRE (B-3)
4.2.1 EBEWHRERFAE (DL, HRETRES LV
E =2 TIRIEDKE
4.2.1.1 EERHRRFME (IDL)
REAE R (7 fE) Y o—4FS—hFE 2 fEE
(bisphenol A-d16, 4-n-nonylphenol-d4) % 25ug/LMIA T
1 ~50ug/L (nonylphenol (mix) %10~500ug/L) @ 5 i
MERZERR L, 5ug/L (nonylphenol (mix) 1350ug/L)
DRI Z 7 [E#E DR L THIE LIDLZRH L /-,
4.2.1.2 HRETRES LCEETRE
5 ug/L (nonylphenol (mix) 1350ug/L) DIEEHEEIKZE 7
E#EDRL TRIEL, BEEREAD 3G EORH TR
fifl, 10f5E % & & MRE & U7z,
4.2.2 ZNINEMXGEER (C K B KA EORET
i H A I & U TDichloromethane (PA FDCM),
Acetonitrile (LA FCH:CN), Methanol (BL FMeOH) 7% i
W TR INENGGRER 2 17 Wil 1 Rt 2175 7=,
4.3 #% S
4.2.1 EEHRLRAE (DL, HRETRESLY
EE TRIEDKE
4.2.1.1 EERHPRFE (IDL)
BB EHYE OIDLEIPHIZ0. 092~1. 6pg/ 1L L, IDLi{EHE

—165—

xR—9 TIhFNT7z/-IVESEOEBRBERENDL

(pg/ 1L L)
Name IDL (h=7)

4 -tert-butylphenol 0.18

4 -n-pentylphenol 0.52

4 -n-hexylphenol 0.16

4 -n-heptylphenol 0.28

4 -tert-octylphenol 0.14

4 -n-octylphenol 0.092
nonylphenol (mix) 16

bisphenol A 0.52

xX—10 ZIFITx/—I)VEEDKE TRIE

BLUEETIRE (=7, ng/L)
Name B FR R PR
(30) (100)
4 -tert-butylphenol 0.56 1.9
4 -n-pentylphenol 16 54
4 -n-hexylphenol 0.50 1.7
4 -n-heptylphenol 0.87 29
4 -tert-octylphenol 0.44 1.5
4 -n-octylphenol 0.28 0.95
nonylphenol (mix) 49 16
bisphenol A 16 54
®—1 TIVFNT /- IVEEORMEIRGE
ERIC & 2 ¥ A IR (h=1, %Rec)
(1) (2)
Name
DCM | MeOH | DCM | CH;CN
4 -tert-butylphenol 59.1 32.7 844 84.2
4 -n-hexIphenol 79.0 50.6 66.1 88.6

4 -n-heptylphenol 79.5 53.6 90.7 | 104
4 -tert-octylphenol 81.7 54.8 129 150
4 -n-octylphenol 2.7 52.5 104 111
4 -n-pentylphenol 714 48 80.9 | 112
nonylphenol (mix) | 674 50.3 107 119
bisphenol A 836 264 122 131

WO, 05pg/L GRUEHER)  (nonylphenoltd0. 5ug/L)

FEHAELEIXO. 18~3. 2ng/L (JEHMEHS006E) Th o7z (F
-9),
4.2.1.2 REOKRETRESLVEETIRMED

&t

LEE DA T FRME I AUEHAR TO. 28~4. Ing/L, E& T
FRAEIZ0. 95~16ng 'L TH > 7z (F—10),

4.2.2 ANMEMREERIC & 2 HAEDKRE
WONEMELER (0. 05ug/L, nonylphenol (mix) 130. 5ug
/L) DFER, HVERE & U TIEMeOHIZ L RXDCMAMER,
DCMECH;CNIZIFFHZETH o 72 (F—11). £7, DCM
ZfEA U7z 0 R U OEIN#IE89. 7~115.3, CV (%) :
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K—12 ZIFI7T7 /= )IVEEORIMNEUNE

xR—13 TIFIT /- I)VEZEORMEIRE

BR (EB#tkAm 0=3) BR (RiR/KRm) (=2, %Rec)
Name % Rec. CV% Name (1) (2) AVERAGE
4 -tert-butylphenol 92.1 227 4 -tert-butylphenol 113 102 107
4 -n-hexIphenol 101 16.3 4 -n-hexIphenol 124 107 116
4 -n-heptylphenol 103 124 4 -n-heptylphenol 97.3 84 878
4 -tert-octylphenol 105 18.0 4 -tert-octylphenol 69.4 57.9 63.7
4 -n-octylphenol 115 14.3 4 -n-octylphenol 99.9 63.7 81.8
4 -n-pentylphenol 101 18.7 4 -n-pentylphenol 115 86.7 101
nonylphenol (mix) 89.7 9.7 nonylphenol (mix) 116 98.0 107
bisphenol A 100 138 bisphenol A 64.9 294 47.1

WINEO. 05pg/L GRUEHE®)  (nonylphenoli30. 5ug/L)

9.7~22.7ThH-o7 (F—-12), UL, BRE/KIZEHML,
DCMZ A L 2 HEIZECEME T L aplbd b G&
—13), RFIT 4 -tert-octylphenol, bisphenol-AlZ DWW T,
Blank® #i HE — 7 QRN LET, BEITXK> TR
GCMSIZ K 2R EL T2 2 LB dH D,

5 ¥ ¢ ®

5.1 Z7ZIEBEIRTIVE

B T BRAE 0. 03~0. 26pg/L OiFH, &8 FHR#EIZ0. 1
~0. Qug/LOEHPH Td o7z, S8FHIED 7 ¥ )VEEFE{LEY
ITARTIZBWT, REROED - HER M TR0, 2ug/L

(TN n-TFI, THZINED-2-TFIANF
V30, 5ug/L) 2 RElo /=, F7z, EH/KOFMEIICH
WTIE, 0. 1ug/LIRIEFIZ, 62, 3~133% & [a[ILR A BAT
ThHoTz

5.2 BHHAX{LEY
L FBRAE X TBTA0. 93ng/L, TPTA0. 19ng/L, & FER
fEIZTBTAS3. Ing/L, TPTZ30.62ng/LTdH o /2. BREE N
E D7 HEERH FRRMEL Ong/L (GC/MS) % R[E] % R
Boic. £k, REKOTRMENIZHBNWTIE, 5Sng/L

WINEO. 05pg/L GREHER)  (nonylphenoltd0. 5ug/L)

WINEFIZ, #E/K TTBTAY103%, TPTAY97. 0% & AR A
Bifthor=,

53 ZIFNT/—IE ERT7/—IA

K H R BB il 130, 28~4. 9ng/L, & & T PR 130. 95~
16ng/LOFTH o7z, AU, BEAINTEO - HiERk
HRBRAEO. Olpg/L (/ =)V 7 = /7 —)VEEIX0. 1ug/L) &0
HILWETZ D 72 SlHIAR & U TIEMeOHIZ LEXDCM A
4, DCMECH:CNIZIFIEESETH o /o BHIKDR
INEABRIC BN TIE, DCMZ A L 72358 O RIN#IE89. 7
~115.3, CV(%) :9.7~22.7Ch o7z, LnL, BEK
IZHWTIE, $FIT 4 -tert-octylphenol, bisphenol-AlZ DY
T, 7T 2IRHEY—7 OENRBETH, HE
12L& o TIEGOMSIZ & 2 TR A E L 72 5,

2 EZ X #
1) REEKERERKREEER © SAMRTEN UL
FWEHRAEES = a7V OKE, KE, KAEAED)
(1998. 10).
2) BIERNEE, JERRIERL, =IRAaT, BEREES =R
RIERE L > 4 —4FE#H, 21, 102 (2003).
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