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FT1E TKUEBIZESTLINMIREYMEDEHICEAT S
M

1. 1 FLC®HIC

TKIE X, EEGKLLGHEKZR L, NHOBIES O RELCTL TKEZIT AN, Zh
T KALERSS TRV L 7otk 2 OWMBAKERNILHKE KL TWD, 207, TKIE
ZREH LI N IR ELDE O KBREE~OHEH . ERRR~OREERBR IS TWVD,

DREO FARLBEGZ BT 2N WHREME OFBIZ OV TiE, ERL 10 FE» D 3 F
Mich-v | EHEsmes (IHEHFE) N2E 16 FAF R O 47 WFE 21 % FZEERE (U
T, EREMRAEL VD) ZIToTWN5DH D,

EAZERHETIX., BT (BBREE) © SPEED9SVIZ /R S NN M%ﬁwmm%w
D& DHAFMED S S, EEHRKLLIGHEKICEENLTWDL EEZXLNLI2WE., I
J =T )= )VEEYE (J=v T2/ — LT hF L — b, /Mw7i/#/M&)
ANEHKOZA sy (1T-= AT VA — (E2), =2 +ry (E1), 1Ta-=F =
NEZARNZ VA= (EE2)) #REL, EOREDFEREIZCOVTHAEL TWVWDH, ZDORER,
BEINTZ26WEO L, 1 REU ECERE FRMEMU EORE CRIDESNTEME T, KA
TARTIZ 15 WHE, LEAKTH SMEIZDOIE->TEY, ZEHONSWHELYE N F/KEIC
MAL, KBREIZHEH I TWDZERHALNERS>TD, LML, & 1-1-1 TR 7T &
BY., AEHAKPOREO R RENEE FREL ETHRHSATLHEIZ, XYy 7=/ v
(BZP) ®En, /=N 7 =/ —VEHEWEB IO A b oHhTholz, £1-, &
1-1-2 IZRT LB, N Mfﬂ% 0 FARMFWFEIZ T 2 EHBRBRERIL. 2 =V
7x /)= (NP)RZOMEYE, 7 X VY -2-2F L ~F L BEAT x /—/L A(BPA)
2 EDALEME TIE 90% L ETH o722, BZP X E2 Tk 7T0% /R E Th - 7=,

ERZBHEORR L 72 o 72 FARMBE L, I KA T EHIALE 3 5 B 5 E 4B i 0t
TAKE ORI TARLIEG Th v | ARG LB K & O FEE 13K 28 J7 m3/d (0.6~154
7 mdld) ¥TH D, Flo, KLEGAUL, EHEEMEGIEE (BEMEE) 23, 47 » i 34
Fre RiBaa2EOTEY ., RWT, ERAMMELER EOEYFHRERRELZH &
TOHEEMEEN19 » 1, AF 0T —va T 4 vTE (ODIE) RKAT vy 72T L—v
I VIEREDZOMOIEEIHRIEN 9 » i Th 2 (BEEOWHE S E2HT HLHEENH 5
2, BEHT AT y TRV 2 V), Tk LT, Bk 17 FERBUE, ARG L FIK
B 17 m3/d RO FAKMEIG I REDOK 63% %2 5D TR 9, 4%, F/IETH~D FK
BOBMEE RITE->T, ZORGEESHITHEMTL2bDEEZEZbND, o, MEEOT
KPR T, AMEBICHR . #FEROLAS ThLREDMMmNEL, OD ENAL
MEn2EmcHY, & 1-1-3 IZ7-T LBV, Fik 17 FERIRE, REFHELIEKE 1
75 m3/d Al O FAREG DK 70% T ODENRHA SN TR Y, EHEEZHEMNT 5 0
1359 8% T & 22 9,



1.1

FLoIZ

£1-1-1 EXEABICETIIHLASBEIMEORERZR NeIrR
[BEfL: pg/Ll
WE S RATK A0ER K wm | E =
mEmE | hemm | EemmE | s | TRIE [ TRE
RS MEELERADEVOHDILEYE
J=ILTz/—)L 0.7~75 44 n.d.~1.0 tr(0.2) 0.1 0.3
EX7z/—ILA 0.04~9.6 0.53 n.d.~0.52 tr(0.02) 0.01 0.03
24-HOA7Jz/—)L n.d.~0.9 0.07 n.d.~0.14 n.d 0.02 0.06
TRIEBOIFIL 0.9~89 3.1 n.d.~tr(0.3) nd 0.2 0.6
TEIEED-n-TFIL nd.~14 26 nd.~07 n.d 0.2 0.6
TRIVEED-2-TFI)LAFIIL 1.4~68 12 n.d.~6.2 tr(0.4) 0.2 0.6
TFOEVEED-2-TFILAXIIL n.d.~6.9 0.09 n.d.~0.2 nd 0.01 0.03
WV EIP 0.03~2.6 0.17 nd.~10 0.05 0.01 0.03
EEME

JZLIz/—)LIREY (n=1~4) 6.1~270 28 n.d.~23 0.7 0.2 0.6
L —Fk (NPnEO) (n=5) tr(0.2)~810 81 n.d.~24 tr(0.4) 0.2 0.6
_ R (n=1) nd.~3.4 tr(0.8) nd.~11 tr(0.7) 0.5 15
(/N;;'EZ)I L 2.5~250 44 n.d.~29 31 05 15
(n=3) 5.9~100 16 n.d.~48 31 0.5 15

178 -TARSVF—)L (ELISAIK) 0.0091~0.094 | 0.042 n.d.~0.066 0.01 0.0002 | 0.0006

17B-TRAFFLA—IL (LC/MS/MSi%) | 0.0036~0.018 | 0.0081 n.d.~0.0033 n.d. 0.0005 | 0.0015

IZRkOY (LC/MS/MSi.) 0.015~0.077 0.043 n.d.~0.063 0.0064 | 00005 | 00015

D nd (FRETRIERE. tr [IRHTREUENOEETFRERFGEZRL., FMRNTSEETHD.
X2) BT IR RENEETREULTHEHEETRT .

112 EXEBECHIIELASBHADEOBREE VEIre

ME 2 PLLFRAK|FEFREK] 0K | F—4%
JZILIx/—)L 82 50 ) 55
EX7z/—ILA 86 40 ) 55
THRIEED-2-TFILAFII)L 104 49 =) 56
FTOEVERS-2-TFILATUIL 93 54 =) 36
o2/ 97 89 29 48
JZLI/—LIRFSY (n=1~4) 90 59 3 47
L—F (NPnEO) (n=5) 82 42 1 47
178 -TRANZVF—)L (ELISAIE) 105 105 34 47

D ERFXRATKRE (PRIE)E100EL-ELEDRTEDORE (P RIE) DEIEETT
T2) MEBKDONFZDHREAEFE FTRERETHILDETRT .

#F1-1-3 WBEAXR - BEANOFRKOEBBEOBFRH CER 17 EEXR) VE90R

v SHEBREESEANES (Fm'/d)
mEEA R
~5 5~10 | 10~50 | 50~100 [ 100~500| 500~
AR MBI E 48 57 316 114 113 8
EYEHERREER 24 8 43 28 61 6
FXxoT—avTavFiE 804 92 37 0 0 0
ZDith 221 28 24 3 4 0
it 1,097 185 420 145 178 14

* EYMFHBER-VARBRELEET
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F1E TKUEBIZESTSIANBRIEMEDOESICET HHE

AT ARPORNZWHILDBEOREIL, —REENSHH SN DTEKEERXTP LS
ENLHEH EN D KOBEAECHERGT N OBE W & WBKIEOREIC Z ) B b Z &N
THRIND, £, OD X, R 114 IR T B0, FEEELHEKRLT, KISEX 7D
KERZH R (HRT : Hydraulic Retention Time) <C[HE i &R (SRT : Solids
Retention Time) B EL ., KAM TH D720, NI ELYE O LEYERE N 72 5 AT REME

HbEZOND, LER->T, WOWRILMEOHEESLEBICOWT, EHEEZFLETS

KRB TR IS 1 2 FREIZIMA T, OD E&2 Pb &3 5 /AR FARLEEIC
BIDREZHLICT DI LT, FARLEIZI T 5 W5t 5L E 0 5 R i ho 2 E 1)
RIREEZRFNTL2OXATHETH D,

ARETIE, P/OHEBEEZTLETHIL2EO FAKABEY 35 »iflcBWT, = A ha i

EOREOLBNSWHIMEOREZHET S L L bic, EHEELELE ODED FKLEE %
1 7 ATICB W T, WL E @%f%1$uﬁ DloTHET L EITEY, TAK
LERIZ 31T D N W ELE D % B D EREICHO W T & iz Lz,
& 1-1-4 BREFHFREDLLE VIR
nEH=R TR R BIRE EMEMERREE FFoT—avTFavFik
() R AWILBES) "
8% I T i E
2w [ v [lameh | L[ B0 | [melme] [ B8 |, £E | BEEE
LEIO—H | T = RB [ 3|55 500 | Bt [ .
ALY r—l 2 | A n RIs52Y Be | =
K LER BIE B K| A ¥ I—l B ’fﬂ&‘?ﬁh > =
£FERE K SR BEEE K LN
KEER v
REEE
RIGAVORNTTKEEEFBREEL7 HREGETCTUE=TEERBRYS | VLM ESRITT . #RAT7L—

L—LavIZkYiBEEk. &I
NTERFREEZELBL. EBKE

THEEANEAYFHICERE S HEIET
RBE SHICEBREZHTTENLE

LA RBEERT HLHEMKRDEN
ERIKBRZERIGAVELTER R

o |DEKELTRESEIAATHD. |LWENRRARICERTIRE | EHTEEBERLEERS, TKBO
TEISES, ERMOBELLLIC, HRLEEME
DIBREMRETCLI=EY. ML Bz
&Y ERBENTETHS,
MLSSiEE 1500~2000 mg/L 2000~4000 mg/L 3000~4000 mg/L
HRT 6~8 hr 14~24 hr 24~48 hr
SRT 3~6 H 15~3081EE 15~308 12 E




1. 2 HMRETIHIANMFEYE

1. 2 WRETIADWIRIHE

N WIEELYEIZ >\ T, SPEED98 Tid, Az @ LEMOEENIZIMY IAENTZHE
2, KX, TOEEANTEEN T D EFZNDW (KVEY) EREZHRILL, ARkE
DRFEMENEG O AR ELSI TR T ARBEOD 24 REOHE L ERXZLTND 2,

b FSERNTHOWT 2R WHWE (RLEY) 1E, EICE FORNEBRED R A F A X
A (TEFEEMER) . =X R, BRELAR, ook Ao 4 SO EERKGE
FEILTWD 6, Fio, 1TE)., HHIEEN R & ORI RESC ARSI bR B S LT
Wb, RVEVTEIZEOFEBENFEET 505, BIE, NoWHEELYEIC X 2 280 HER
SN0, EWCkEARNLVE - (estrogens) THO ., TOMICHMEFRLVE HE
(androgens) B L OHFRRANLVEU DD D,

INDDOEERNORNVE T, SO (F 20X, VRSO RARE) CHMEICHS
Wi, MKz L CENBRESRICER ST, £ 2 CAEMERENZRBT 5 0, T72b
B, A I BE L2 A VT T 1-2-1(@)ICRT &0 HRRNIZERY A E I TH
B2 BE L TRICEL, BNICHFET 2 ENENDORLVE VICRENRLET X — L
AT 5D, WNT, ZOFRNLELELET X —DOFAEKRD DNA EOFRIVE VIGEBLINIHE
AL, TOBRERIGEEEAT S Z L1128 Y mRNABMESL L, & 5122 O mRNA IZxFS
TOHHEURTENEGREND Z Ik ABERERERET 5,

TR LT, NOWEEYEIXZ. B 1-2-1b) DL HICHhLrELy DL FH— AT
LIk, FORNECVEHUOIERZ L LY (TI=XMEH). HDWVIE,
B 1-2-1c)D L HIZHRNVEL E VBT X —DFEGEIET LR, 20K LVE L OERIE
MERZIELZVT S (T2 a=xMEH) 2RIy, EFRELELDEM
witEL9 % 2.0, SPEED'98 Tid, WHWEEAIEROEWDOH 5 FWE (N WL
FWE) L LT, BEBECOBIERE, RmiEEAlL JERMIAERY R L 65 OWERE (4

OOOO OOJIH;;’.E

ro_l.‘ﬂﬂﬂﬂﬂil/tj@— wuery O ] RSBRIME wLEY ()
=Y \ _/ X/

<
(Ll g /

] g =i d A
SBALETE— = I(_}I btj&—lgl
Gn O Loona %m
‘A
#5) 4 __RNA #55) 4 __RNA #S) RNA
< < '
K gagan (()00) &ﬁe@ \ zagan ((00) &ﬁg&@ ﬁElﬁﬁﬁﬂ[ﬂﬂﬂl ) /

(a)RILEL DIERFKIR#EE O)RILEVELELUDERZTR5E O FRILEVOERZEETSEE

1241 RLE D H & RS RIBEME O R R R D0 re



F1E TKLEBIZET SN BBEMEOEHICET 58K

HID 1998 4 5 AR TIX 67 WERETH - 7248, 2000 4 11 AT 2 WE & HIBR) 2~ L T
W52, ZOH5L, ZTHWETIZNPD, 4-F7F 7=/ — /L 8BLU BPAYD 3 WEIZH
W, BB T 2N WIEEFER ZBRBEEDER L T D, . AREERENHE
M2 RARBIOGHOZ A b ARG, KEREPICHES 2 Z &2k, KEAE
WOWNDIERICR B2 KIZT 2 EBEH STV D 10.10.12),

AW TIE, FERAEHRKRORARAZA M THD E2, E1BXUO=X MY 4 —1

(E3) ® 3W'E. WIZ, FABEIZEBTHREO2NDWHEAAALFWE CTHH NP B LW
BPA © 2 EZFERNGME L Lz, S5, FARTONG I ELER O S 2 a3
ST D 72, BB E AW R e A UBEREORIE (LLT. #E sk
ZBEREE VWD) EBiTo T,

TR GYE 0L FEE & EEARYMEE 191919 % & 1-2-1 TR T,

£ 1-2-1 AENZRYEOLEFBELTELYHEME
REKIRIOSY
nE A 17B-TRMSSA— LY kb N =P TRMF—L
(E2) (E1) (E3)
OH OH
H,C H,C H;C oH
feiEE
HO HO HO

nFE 272.39 270.37 288.39

*[fg/ﬁf]ﬁ 12.96 12.42 13
71'79/1)(;/;};53@3{%& 3.94 343 281

Sl —

E;:_ fna /ffg 6.94x1072 6.83x107? 220%10°°
RN B EL L2 E
% E % _ 14) 0y 15)
J=LIx/—)L ERTT/—ILA
(NP) (BPA)
CH; CH,
HO OH

SFE 220.35 228.29

*[fg/ﬁf]ﬁ 6.35 120
FH8/—IL/ KD ERIFRE

(Log Kow) 5.76 3.32

Sl —
E;:_ r}na /ffg 223%107* 9.28x 107

-1 -



1. 2 HMRETIHIANMFEYE

1. 2.1 TRAbkBRSY

TA sy (JRlEALVEY) X, TYerATey GEEFLVEY) L SR LrE
YO—FET, IR BRTEORERE KRB OB OMRE, WEHORMER EOEM%
T510, TX raA gk, AL AT a— AL AREN, LEHEICAT oA REKRER
THATaA RELELO—FET, E1 ®° E2, E3 2 E O~ OENIFIET D28, KN
T E2 DN EERSWENTHY . FIZIRLLHWIND 10, £, REMHREGRT A
e LTE, RABHERE (KREREL) OFHERMIHDO—>Th S EE2 (K 1-2-2(a)
ZH) . DO THCKEEEZ R OICIRER LRI 22 &L LT S, ANTxET 2R  ANE
Rl BETHEANZRLEIN TWVWALIVEFANAFIARATa— LR ERND 5,

TA MRS AR, EOABERAOE, BENICHIRCEDRBBHEROBEICLY, —F
MAKBLE N 2.8 RadF v 2 br oy 168 Rad v o2 b vk o nizsg,
EHICT NI a BB 8 EREA LT (A k). K0 IEEoKW I v s v oAk
RRERIE AR oA (B 1-2-2(b),(c)B M) 722 b, & LTRFICHMEND 16,
RPDOZZAa o d, FEAERHAEERDOERERTHEL TEY ., E2 X E1 72 & O EREHA
DA a7 Ib P LongER Ty 1118, —J 0 Pt S - fma ko — i

RAFORMERSSKIGHE 2 EOMAEMPEAT MR R EOBEICLY, TARERERZRE
THEBERIC oM (BEE) S0 LEBEX LR TWNS 19,

OH
H,C OH

e Me=cn HC
COOH
(0}
o
S oH o
0,8

OH OH

17a-ethinylestradiol 17B-estradiol 3-(B-D-glucuronide) 17B-estradiol 3-sulfate

(@) BRIR OS2 (b) ZLY O EEREADE (c) FRERIA SR

1-2-2 RRMWLERIAMOTUVELVIR MOST VBERDOILEREE

TAMRT U EELRREOLANSWHIAWEO BB FHBR X BRIEICL =X S
VERIEME (1.2.4 2 R) O g2 R 1-2-3 (2R F 20, KIZRT L 5 IC B2 OFEES K HiR<
E11ZZ® 104® 3, E3 XX D 500D 1 Thb, AT A ba 7 qxiGknim< , EE2
DIEVEITE2D 25D 1 ThHhD, —FH, =AM F U REEROEMEITIEFICH, 178 -
TARNTUA = -3-H T 74 FOIEHIEZ, E2 D 25,0005 D 1 Thb, £/, NP X
BPA 2 E DG AL E DO A F a7 oRREMEIL, b EEO &V NP T E2 @ 1,000 43
D1, TOMOHWETE2ZD 15D 1~100 THD 1 DOA—H—ThhH, = A tafr kb
e U CIERITT VY, 2 D72, TARLHEKS 200 I K 2229 T X b 1 5 kR TEME
EaRTERFEAMEIL, E1R°E2, 5 WX EE2 Tho E@EIN TS,

oIz, Nk 2B oMM DIk, T72b b BRI MR A o DN B AT ~



FB1E TFRKOBICHETSANMEEMEOEHICET SR

VRIVETHhHETr S = (VTG : vitellogenin) 28 EH- 9 2K INWE 1. F/KRWLEE
BRAKTIZERE T2 A e Thsd EEZLLNTWS, Harries 5 10%, FEFEO 7 A
ZMDOZEY = T=T~ ADREAE ) T2 AN TINZL e, 3 A& ICmEHh o VIG % Hl
ELTAER, FARLUESGKKEODOE F T 100256 1 AIfEO LEARAR LR EHMEL T
W5, ok, RE2LICEWTHERAESTOL, HEORKRENSE SN, Desbrow
O WL, EED T 7O FARLBEG O AKZMAE LR, E21% 1~50ng/L, E11X 1
~80ng/L. EE2 1% 0.2~7.0ng/L ThHho72Z L ZHELTWVWDH, & 5T, Kz 2%
BHRBROFERE, =V~ 2250 TiE, 1~10ng/L Ll LD E2,. & %\ &, 25~50ng/L L |
D EL, a4 B0 —FIZon T, 10~100ng/L ® E2 O HFEEZ T HZ LIk, HED
R VTG OFENRBEO LN &b, FARLBKPFORRZ A a7 o REIT, B
DRBIZVIG OFELZF SR ZTEDICHARIBETHI LiEMLTWVD 12, 2B, f
HAERWERRIZBIT D VIGOFEELKIC L= X b ofFhEo i 1L, EE2 X E2
D 30 EREE, E1IX 0.2~0.5EFRETHD 29,

FERET 20X, BEoABEA W BRERENS, = A e S oI T 5T
s e i (PNEC : Predicted-No-Effective-Concentration). 372 b 5. AFEONY
WHERICEEBEZ RITE 20V E PRISNLEE L LT, EE2 X 0.1ng/L, E2 % 1ng/L (B /&
i) ZRLTHY, £/, ELIZOWTIX, ZTOHEMMELS 3~bng/L LHEL TV 5,
EHIC3PMEEADLE T, E2HE T ing/L 2R L T2, £/, DOBETIX, FHk 16
4 BICHEAT S8 LW AKGEKRE R IZB W T, E2, EE2 © 2 WENERMNEH (=
KERECKEEHEAEREHAICOECTERNSTLHEBE T, 5% I OICLERFER, M
RONEZZED TN RE D) L3h, BWENZRBEMES LT E2 /% 80ng/L, EE2 &
20ng/L /R STV 5D 29,

191 03 05 03
4m) 0.1 1 — —
Eu = ] —
Ha 001 1] = L 0.002 -
3 | - | - | 0.001
S 0.001 4 — — — —
§U o | | [ | [ ] ] ] —0.00006
*S ~ 00001 1 - ] | 0.00004__| | ||
) = ] — — | — — ] —
“‘;’ 0.00001 44 —— —— —— —— —— —— —— —0.000005 ———
& B — — | — | — — | = =
o 0.000001 4 | [ | | | [ | | - [ | | | 0.0000006
0.0000001 4— } } } } } } t t t | F

=2 = ) ! N 2 T z 2 n

+ w g 7 B4 z a L &

M = = ~X N I~ 4 H m

D Y N NS H w ~ = ~ ~

I~ ~ = | N = w B | < 279 D

~ N =z < i~ ~ 0= < 0 ~ = v~ I

5e ~ = <2 wL =u = T =Q =

) " X o5r o owT ke =3 A T 3

K ] +~ = c -

B =
= S T
\ - N
| | | ] | | |
ALALAS: KIXrOY: &k .
KR =L S [N = Ky 03 =373 amitEmE

(€iid::32 ) @&k  TIRhASY

1-2-3 EEFHBIBSEICLIIR FOSFUEEEOLE 20500

— 13 —



1. 2 HMRETIHIANMFEYE

1. 2. 2 /J=ZL72=x/—)L

NPiZ, 7Vv¥F L7 =) —NVEO—FThHY, BEOERMKNFELET H, NPORE®
1316,100t, EWNHELAS E1311,692t (20014F) Th 21, EHMHEINIIL, 2IEKD61%2 L
(HOREEERELTCHYOND /=7 =/ — L= bF L — b (NPnEO) O &Rk
JREbE LT S 4L, IROTHIRA & F OB (SA 2 —) 2325%, BB Al D& Rk
JREE239% ., 7 = 7 — VBRI D & B3 8% . =R F IR £ D2 EA D 2%
Th oW, 7B, 1998FE N0 DERIT L 5B EHHNIZEV NPnEOD M A &1 4R # 123
DL THY, NPOREE S RADEMIZH 520,

k17 (2005) 4EE OPRTR (Pollutant Release and Transfer Register : {bL5 %) &
MBS ERHHE) 7— 2 X, D2AE TIZVERIZK0.82tO NP EREE T IZHEH S
ERMEL B, ZD 9 H99%ITFEMMN O RKHICHEH X4, 750 1% 23 3 F K HE
HEh7zEHEESNTNSH20, —J, NPnEOZ, 14HEMICHS00tNEEEFICHEH S h, %
DI BAT% N AIHKIBICHEH SN EHESh TWVWD2D, 22T, KEREF CTRish
HNPOEJRIZ, NPZO L ONKEFEFHICHESAZbD L0 b SmiEsEAl L LTl
ENT-NPnEOMRKEBREE TICHE S 7otk ENfE % T TNPICABR SN DN ETH
HEZEZHLNTNSH29,

NPnEO®D /KB 55 1 T DAy iR fE 1 % B 1-2-412 773, KBREEFICHEH & 72 NPnEO
(n=8~12) 1%, HXWIEH T TESMEZ T T, Z2OAF=F L (EO) ENEL R
V. EOEROEGEN1~21272 > 7-NPnEO (n=1~2) °°, EOKERmN /LR F (kL
7w/ =7 =) X% UEE (NPREC (n=1~2) ) tWomHEREREIND, &5
NS OFEPHKISNE T CESMEEZITC, NPEA LS, ZONPnEOD \ﬁépﬁ&
TIX, AR ETIEE ., ARFEELT X b a7 URRTEMED & < 72 5 D29,

] NPREO (n=8~12) \ chw@o—mzH«o)n—H I

SR (EORMEIEIL) +

4

—@—o—(o H.0), —H 7S

%

/ \ %

T

NP2EO 0—(C.H o> —H 0—C,H,0—CH,COOH NP2EC R
w0 | en ) s :
! aﬁ MR ! -
(EOSEKIEDALARF L ILAL) ’j

&

\fﬁﬁﬁﬁz / t

x

E1-2-4 J =)L/ —)LRYITrFIL— FDEDBIBIROISIHER



FB1E TFRKOBICHETSANMEEMEOEHICET SR

NPT, EH & 53 IR 0 ZH D& VR NAFAE T 2 28 JKEREE T 5 EiTkH it S 4,
N4y Mfﬂﬁ%#ﬁw® L NTRMEER (4 (Ep) -NP) OpIER (R1-2-52 1) Th
HEINDD, NPIiX, BREANEE (A X H) kT 2NGWHELIERZ R L7 b¥)
BO—D2ThVy, ZOTHRERRE (=TSN HBREKFOEE, PEC : Predicted
Environmental Concentration) 1%0.59 u g/, PNECIX0.608 u g/LE#HE SN TWBHD,
ZD XL HIZ, NPOPNECIZPECIZiTWZ & (PEC/PNEC=0.97) <°, HERE)T & HEHRA
S FENE L7 BR AR %%ﬁﬁfi%®4ﬂi%téﬂﬁfmm0®1%ﬁmbfwt_kﬁ
5. bREOBEKTICHEET HINPIT, SEONSWHEERAZE L, ARRICEEL K
ELTWAARMERH D LRI TWVADD, 7o, NPIZKEKEXREO BERFTHE O —
DTHY ., TOEEM L B E L T0.3mg/LAV R STV 525,

OH

K1-2-5 4(XIEp)-/ =TT/ —I, DEEOEEXDO—H

1. 2. 3 EXZ7x/—JLA

BPA (%, BFICHRY h—RFx— MIERZRF VB R DT T AF v 7 OFMELE LT
SRS TWD, DREICEIT D BPA OEERIIFELXBENT 2@ mICH 0. 2006 4F
FEDEFERIIF3 Tt THDH 30, BPANLAEINDHIEHIZ., ARCIEABER Y0

AL, BSEEMCHEONBM 2 EICER SN TEY, BRHFORM 72 SIZWEH L2 BPA
@fxmﬁﬂwx%&mémé ZZ 7T, BPA X, AW ILEWEOHRTH, & FAHFH

BT L AEESEHEO o LB b, REMREREALVECMEE L TKREL
BB B 3082, £, BPAIZOWTIX, EROBYERTHEEREEN L SN

c& (bmg/kgAHE) LV b, MOTHEWE (24~10u gkgAHE) TEE LD (Zhz
1&4@%%@&\5) ETOHRELHY . AOHNRITHEZ 2EENBREINTNDHIED
bREICBWTH, BPA @A@@Pﬁm@%ﬁfiﬂuﬂﬂﬂﬁ:#\&) HAILTUVND 83)

BPA %, 1-2-3 IR L7z EBY, Bia B BERHEIC L D=2 b a7 U BIEER
E2 O 17,000 73D 1 LK< 20, KRB A ha A rofaik ML ~LThsb, BPA X,
BREAICLVMAE (AF0) T H5NSREERR#EE S TWD 9, LirL, Do
EiZ3%17 %5 BPA® PECIZ0.29ug/L T, #® PNEC TH % 24.7Tug/lL (A4 7% A 7L
B RICESHE) BEXW4Tug/l (XN—2 v v T4 7% A 7 VB RIS < fH)
FRELSTEIDZEE KEEPICHEE SN BPAIZ K 2BLENZR Y X7 [Z00(E 0
BNEZ2HNTND 9, £/, BPAIIKEKEREOERFTEHAO -DTHY, 0O
ERI e HEME & LT 0.1mg/L AR EN T W5 25),
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1. 2 HMRETIHIANMFEYE

1. 2. 4 ITR+FOFUBENH

T A b a S URRIEMER, BB EIE T 2 N WIRELWE & AWkt 3 D N 3 W ELTE
HELTHETAZAAETT v BEAD—D2ThHD 3, =R buF U RIEMEZ, B Tk
HETERVWYERS, NOWREIERZ R T 0B TRV E %ai&’piﬁﬂﬁpﬂﬂ‘] URUA
R EZAENICHm T 52 2 LR AR TH D, = A b F sAREEORIEICIX., EYE
ﬁi%ﬁﬁb\é n vivoiBR & | AWHESCMAED 72 &% W CRERE N TIT 9 Iin vitro iR
DD H BN DZMIZE < ORI ZRETE D720, invitrod RN FEIZHH S5,
TR b u s URREMED in vitro W BRIZIX, Bl A AR Z AW TESE ML AH
KA A2 72 51k (E-screen) 2 ENH 5, Ein FHB X BEREAZ H W2 FikiE, BEREIC
FAAAEEDN & B 7= DL FME O FE R K < | E-screen £ & i L TREDN KW E W I KA D
BDON, FOBRENLBBETH D720, FRRBLEREER B~ HFEH R Z 0,

BRI ZBEREZ AW FEZX, =& b Iﬂ/f‘/ﬁﬁﬁi (LET & —) 20T 21FEMHE
HABEROMBAIZEAL, 2 ENDWEILME DO L CTHRBL L I2BER OGN 2 151%
L35 H DT, Routledge 512X %5 YES (yeast estrogen screen) £ 390 512X 5
B%RE Two-hybrid 1% 3072 EOMEE O FIENHIE SN TWDH, AIFFETIEL, FAREHIE £
O MR EMEYEIC X DA EOREN LR, TARKRABOREIZEHL TWVWDHEEZXD
5 3YES {Ex Hw iz,

YES O EJREL# B 1-2-6 (27 34,85, YES{ECTHW S B /2 B IX, £
DYtaR iz o= hurbr 28K (ER: estrogen receptor) OpEAZ a2 — F3 5t
=2 br 7oK REL T (hER : human estrogen receptor gene) 28, £7-., 77 A&
I NEIZ=A bueFUn&Rds] (ERE : estrogen response element) & LAR—X — & 725
B-HZ77 "N H—BOE A2 — KT 5 lacZ Bz FHRHARAERTVWDS, =R FrbF Y
RIEVEZFi>E X, hER ORBLUC LV EA IR ER &AL, EHEILT 5, IEMHES
- ERIZ, 77 AI FEDERE /A LT, 2O TNRICH 5 lacZ BisF DOERE & IEME
fbtL, B-HFZ 7 b X —RBEFELET D, ZOR-HF7 by F—BLEMIIMA bR
3K CPRG (chlorophenol red- 8 -D-galactopyranoside) & D& TH L7t D %A%
WHENEFEZHNTHET L2 LICE, =X e U HiEEZ RO S5 (1.3.3(4)3 ),

Ixhu/fpﬁ%g %3 (Sumptertk)

¢ 2 E’riﬂ: CPRG (#f)
2
\ - @
L
B-HSHrA—E .

FIRER CPR ()

1-2-6  Yeast Estrogen Screen (YES) =0 8l & R 2



F1E TKREBIZE TSNS RREANEOERICEHT 8K

1. 3 HRAEAHE

AW TIT o e BRMEDO BN RILIY;, HHE R EEZR1-83-1ICFE L O TRT,
AT, (1) 2EOF/NEEO FRLIEZIZE T 2RENZ2NWHELDE O R
EICET23AE (LT, AL &EWwWH), (2) 2EO FRLEEGIZEIT 2 RAR=A el
COREICET oA (LT, AT EWS), (3) HEHEEL ODIED FARLEEA 1 -
Frickir 2 A 1 RIo@EEFHE (LT, fHEIIE WH), WS, (4) EYEEDO FKLLER S
1rprickiro@HAHAE (LT, iIEIVE WD) Z1To7,

1. 3. 1 HAERNZULBSSIUVHAEZHM

AR GG O E 2R 1-3-1 IR T, AENSGUEE X, [REFE0ENVICLSE
BhrEEL, EELSEZFLICIEENLERSRETOLENLRE L, ok, KT
IR TR O S, KX ek s2@L TR —DObDEHW\-,

A RETEMEIRE
® FXIT—avTavFik
* ZOHDNIEE

1-3-1 SAENRUBFOME
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REAZE

3

1.

S DL PINTET  +

(ESAINHEEHALONYLT| YLOWHLIMEFTIEIVLE “dNX (FHSINFHEHALONYT
(ESN/0D)Vdd'dN (ESIN/0D)Vda'dN (ESW/0D)Vdg'dN (FSW/0D)dN AMWWHHNV
(ESN/SW/01)€a'2a'13 (ESN/SW/01)€3'2T'13 (ESW/SW/01)€a'2a'13 ($vsna)ed
NeEEmy (R OFHALSHSE) N U ¥ WEH
pATICATE N2 I TN U SN SN L YK NeEEm WL Y'Y (BERONULNY (RO NED “NL Y
EITAR AL B H BIRE%-£E BIRSE%-£E B0 EENCK
(M EEHE
OETWM@EST (LEHEE OQEHEUH Q@) H M MEEE| (ZEHYE
(D E¥ L @E¥LW| COEEH(OENY GBI OOMRBE QBB Q@EME () EH¥Y
NE2GETE KO MELEX (NFHULE S Y EREOCTE (INFEHUZTEH (DFELE ELE
() F¥Fx= ()FAO (1) E&E (01)FAO'(01) Fks| (1) FEHHZ (9)FA0|  (8)FA0 (1) FHFxst
4 &g (BBEOYT) 141 + 1402 1448 401 GEMEBR
[¥a0] H6352002~ H0L31002 F 241007 .
Hél~HLIHz3¢€002| [FFEt]He€00c~H0I371002 £%-FEEH00C £%-FEFI00C ~ZFE$H000C W
(BHEEE) Et (BHESE) B ORE HHOE HHolEE L

ZHHOEFTEURERYM

FEFUHAETOEUEET S M

FORLOIL T LRI SEmN L

OEUZEFESMO LR EEr N L BBtk

NEEE
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L— 1 B

I BHE
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FB1E TFRKOBICHETSANMEEMEOEHICET SR

FHA 11X, 2000 FHFEN D 2001 F£FHEFIZ 10 » 77 (AT — 1), 2001 FEFEB LV
AZIC8 4T GRET —2) OFt 18 »r AT MG HE N Lz, LB FABNITIE, OD &
14 » fr (AEFRFOBRALEAEES 750~9,200m3/H, LLFFEUT), % (13,700ms/ H ),
[E] 43 XIE VG IR 1L (5,200m3/H LA R, Bl EE WD) BRI =7 L —2 3 U1k (1,750m3/
A, LT, REFREE WD) BLXOWRMEAKE (1,250m3/A) 3% 1 » i Th D, BN
WS, AT AR 4 7 Ar, BRI 2 » AT LRSI 4 » Br. &RENTALEE ., 5T
B, BLERBS I OERSEROK 2 7T TH D,

A X, 2003 FEE BB LA FIZ 20 » Tz MRICEm L7z, LEGARNTIE, OD
EMN 10 #» A7 (780~4,800 m3/H ), FEHEEN 10 » A (7,125~48,000 m3/H) TH D, &
WFRBNZIZ, AR 5 #» 7, AMES T OBREROK 4 777, BHER3 77T, RER 2
yit., TERBLOKBROX 1y Thd, o, HKMEKQAE T 0 2 2B 5N
WHELWE OXE 2 BT 5720, BERENO OD B0 G LG ICHET 2 8HIcH 5
B KAFR A RIED Ge LRSS (2,900m3/H) bHbETHAE L (LT, BIGRAE L WD),

FAAEN X, IARBRANOBE Lz 2 8 HICH HERELEO T4 (13,700m3/H) & OD
B T LB (900m3/H) 1230 T, T A TIiX 2001 4F 10 A 25 2003 4 3 A @ 18
s A, T2 ALELES T 2001 4F 10 7205 2002 4 9 A D 12 » AEICh iz » TEME L 7=,
T, AENVE, FAEME R CEEEO TOOEE BT, 200242 A 170 (H)
AT 10 BE D 19 H (K) FRI6RETO 2 BRI » THE L 7=,

1. 8. 2 HHEERAZEELCERIRER

AT BLOREAETOREHREUT., FHMRRELDHAZZEL C. MAHHTOAFH

W 1EAT -7, 7200, AT — 1T, EF (8~9 1), &%F (10 ). £F (12 })
BLOEE (4~5H) oft4a, KT —2BLOHAELT GEMHAEEZET) Tk, B
(7T~9 H) 4%z (12 A) Ot 2E{To7, £/, REMOFERIUL, AL F.
Al 1E T2, AT, AETBSLIOHENICES T 2R EHERIUL, TX AR FEHRZ
BEZEET L0, BAOEE RIABIOYH) 2% CWiw, FHOFR (8 K
~11 BftH) &P (L RE~3 BFEH) 2% 1TV, X EANICERERRG L ToricgtL
Too — . RENVOREHEDUL., FAEMMP, 4 FEEICE 12 BT - 72,

AEHEBUCIE, AT v L AMOKEEE, WWIZ, 7B M THE LA 7 Ao
Mz HWic, ek, NP ot HoakHT, &K ZmAKIC Lz, #BK IL 729 1g @
L-7 2Aane e CHEE LR,

ABHR IR E T DAL E 2B 1-3-2 1277, 2k, KTIEH, RENRLHE 7o —L LT, £
WIEBLI R ODEOHAEFII R L, HE T Tk, AT, LEK (BB
KL BT K E IR R E AR K, LT ARETH L) B X OHEFEROBIEAKD 3
DORBZF A KPR LA EHHPOHEI L, AT XIOHAN Tk, kB X
O OD #ETILIRA FAB L OEKD 2 5ORE 2K 2 K IZR LEEEFTNL ., HERLT
[ARETIE, T bICHEREAREHAKE M2 72 S Z I L7 (B 1-4-15 2 1),

— 19 —



1. 3 HAEAZE

Fm, HEINVTIE, MATKES XOBKIC, LB EAK (LT, #IRiiHAK E W
7)) MMz 3B AL, 7ok, MATKIZ, BIRAEIGE D O K D E %
ZAF 7 WL E CERALL 72,

AT K kTR K ALK MUK

A -L' B -Z> Ris4avy [P S#&nith l—» SHEAUY lbﬁ&ziﬁ
SRk I_> BEAE

SN p— REER
WiksE R ke @ SBHREET
B E |— i BAATIR

() MEFMBREDEE

HATA ILE K MK

A 0/ AV e ﬁ%g;xg&;ml-b HEAVY l-»ﬁ&zﬁ

r> IRE5IE

REIEE
FRME (€ -
BB > BN @ BUHRMER

0) A F LT —L A FAVF EOBE

1-3-2 WEIO-—LHHMEREROMLE

1. 8. 3 HAWEEBFIUITAE

FAET TIX, HOLRBEOLRNDWHILME CTH S E2 & NP O 2 &, WONZ, =&
v URIES A T RA L Lz, B2 O, RAERICES T 5 FARBI 2315 & Loy
Mr G iE ORI 392025 . ELISA 75 (Enzyme-Linked ImmunoSorbent Assay : Bt F IR
WA X D EMGREREL) TiTotz, £/, NP OO X, # A7 u~ 77 7EENHT
(GC/MS) Ik, = A bua 7 U EEMIZ YESRIC L W iTo T,

FEN CTIE, FEARRARZA I SF L Thsd EL, E2BIPES D 3PWEIZSWT, K
Kov~ 7771507 LNEESH (LC/MS/IMS) L0 Liz, £/, AET OB
DA T, BEMEKLEE 7 0 2B 2N MR EOZEE 2 ET 5720, R
HRAKRIED G LHRE & ZAVICEEEE L CALE T 5 OD IED GBS D 2 4 FTIZ DT,
REW RN WHEEALFEME THH NP & BPA D 2WE = pHrEB AT, 728, NP
B ELOBPA X, GC/MSIEIZ LY o#r L7,

FAEMB L OHENTIZ, =2 besZ > 3WE L NP, BPAOFH 5 ME 5 ER & L
oo ABEMTIE, =X b URIEE S OFTEBICINA 7, & EE OS5 Hikix, #
M ERT E L,



FB1E TFRKOBICHETSANMEEMEOEHICET SR

BT EE OREIZOWNTIE, FRRBRGIE - BMEEWR 39T T, BIE7 77
B **Wﬁﬁff!am“ﬁmﬁﬁ%%ﬁt%ﬁ FTNUVT T RBRBI O EMEICLOBETH L
i@ﬁ?@ L, TEDHHRBENHERINTNDZ L E2fER LT,

SMHELME R KO X b o 7 URREEO ST FIEEZ L TICR T, ok, B Ol
fiiﬁi@@ﬂm@7u~iﬂéﬁ<@ﬁﬁ%l WZR L7, FREbAsh o — ka9 e KB B O o3 id
TKERER 1L A0ZHE L THT o 72,

(1) 17B-T R 5 U F— )L (ELISA %)

ELISA MBI X % E2 O JIE X, [EAEfh ik 38392 L 0 il & HEE 2 318 L 7% . ELISA
WExy PEHWTITo 72, RIEICEK D E2 O FERMEIX 0.2ng/L Th o7, 723, E2
I3 SIGMA #, Z Ol O FFHT T F AR TR ORIER RO S D& EITH W,

AELK &2 T 7 ZEHEA K (GF/B, Whatman ) TA@E L, ARE TOAX /) —), &
WiAKDINEIZ=2 T 4 a=r 7 LZEMA Y 7 & (Sep-Pak tC18 71— F U v ¥ Waters )
(K L7z, WKEBEDON T L& BRUKTHRE., BAKLZE, A%/ -V TEHIEE, £
7o, AR EOESIE, AL AX ) — L TRBERME LEZ, 2hooBEkEzRAL, &
FHARYE T CRAM, ol Limth, A¥ 7 — /VICHEMRL THEHREE L,

BEIE, RO KZ AW iRINEIGRER I X 2 i mEt o fE & 40 6 BRERE Y
MrA & LTFﬁﬁﬁénTb\é*Eﬂi W L¥E AR UM v s I LX) 8o E2 ELISA
Xy baEHHL, ¥y MO T v havicito TiT-o 7=,

(2) TR +A4S Y (LC/IMS/MS &)

LC/MS/MS{EIZ X% E1.E2 B XN E3 ORIE L, EITHMN 6 O FHE > TIT o 7,
A¥EIC K D E1 o TR 0.2ng/L £7-1% 0.5ng/L. E2 B X E3 O H FIRAE I
0.5ng/L Th o7z, 723, E21TFOLMIE TR E1 B LU E3 1% SIGMA #, Z Ok
FIT RO TR MO BRI, ®ERE7 v~ b7 7 7 1B L ORIEREKZO b
DxEFIZHWT,

Bk Z 7T A e A M (GF/B.Whatman ) TAil L, A#RICAIEHEY)E (E1-16,16-d2
(CDN Isotopes #) | E2-16,16,17-ds (Aldrich #) | E3-2,4-d> (CDN Isotopes #) )
WML, TOAX ) — L, BADIEIZZyF 4 va=r 7 L BERBEHEY S A
(Oasis HLB Plus #— b VU v ¥ Waters #) (2K L7z, BKE DD 7 L Z A, 30%
T hUDIETHEG, BAKLEE, A%/ — L TEHSEE, ZoEEKEZH T 2K
TTRML, KIVZFAL—FT VL THEE, =— 7 VHEZEINL T, £F T AKX K TR
i L7, THEZEKEET R ULATHAEZ, POVZIFLZ—FT L Tarsra=r
TLl7 V=7 vy 7HOBEMA Z A (Sep-Pak NHz Plus 7 — F VU v ¥ Waters #) |
WA LTz, MABOH T LG, PoFALz—F L% HVWTEL E2%EBEHIE, KWT
ALY —=NEHNWT E3 THEMEEL, ZbOEHIKAEERZ T AR T CIRM L%,
A X ) — VIR L CRIERBEE Lz,

BRI 7 v~ b7 7 7121X HP1100 ¥ A7 A (Hewlett Packard ) %, /3BED 7 A



1. 3 HAEAZE

21X L-#72 0OSD (2.1X150mm, 5.0 u m, LW E T MpFZeiER) 2 B vz,
B#HIZTE =YL - KOBRAZEZHEHL. 40%7E =KV L - K15 80%7 & b
=ZRUN-AKR~N2 BT =TTV MeENT, & 0.2mL/min TH Lz, B 7
Aﬁ~7ym§M4MLﬁMEAEHMMLkLt@ﬂtﬁXFﬁ?A%W&LTQ%%
TUE=T - AKX ) —) L% 0.03mL/min TIHFML, BESWFH~EALTL,

B &I EHI X Quattroll (Micromass #) % EIZH Wz, A A fbiEF=1L 27 br A
TU—EOAALF TR, A A JRIEE 1000C, 2 — 2 &JE S0V & Lz, £7o. HEN
AT T H A EFA L, HEEEIL 38eV & Lz, HIEA 4%, E1 1Z m/z=269
—145, E2 i¥ m/z=271—145, E3 1T m/z=287—171, El-d21% m/z=271—145, E2-dsi%
m/z=274—145, E3-d213% m/z=289—173 & L7,

(8) /JZIL7zx/—ILBXUERTZI/—IJLA

NP 35 L O BPA O JIEIEL, FKRER 5 IE — BHE E R — 39121 > T, B — GC/MS
BETIT-o 72, RIEICE D NP OB PRI 0.1 4 g/L. BPA O FRRAEIX 0.01u g/ T
bole, k. REHITIETHRMEFROBRIERFHRUL Lo b oz v,

REbK & BT 2l A K (GF/B, Whatman #!) TAB L, A EOESEZAMT LT
TR CTHEERBE LG, AIRICIA T, ZOWKREEBRICEIV®EICL, Y7ar A
S TR Uiz, Z oMk s 8K Y 7 ATHOKE ., B L, 2RISR
YWE (NPIZ7 =F v AL r-dio. BPAIZE L2 -di) ZWRMUTZE, NP iZ~F 4%,
BPA Zv/mmx 2o CEALT, MIEMRABE L, o8, BPADO LMY AF LT UL
FHERCITIT DR o T,

A7 v~ 77 7HESHEHCIE JMS - GCMATET (HAE &), 7T D IIXE @
YIUAFyET Y —H T A (30mX0.32mm I.D. df=0.25u m, Agilent Technologies
HP—5) Z#FITHWZ, HEARRE 280°C, £ 4 VFIEE 250C T, GC O HiRFEMHIE
MR E 60°C T 1 43 R FF L72% . 10°C/min T 280°C £ THIE L. 260°C T 5 %) %%ﬁb
oo A A ALEE T0eV, A A AL 3000 A T, EIRA Al (SIM) £— FIZLD
HE Lz, WIEA A 0%, NP X m/z=135, 7 =F A L > -diold m/z=188, F 7. BPA X
m/z=213, BV 2 -diold m/z=212 & L 7=,

(4) TRMOFTUOHKFER (YES &)

T A b a b URRIEEORIE L, 5EE Brunel K% Sumpter #0605 S B R
i 2 BERERE (LR, Sumpter B &V 9 ) ZH W T, FEIZ Routledge & D F ik 39 % —#k
ELEEREFOLOHEICHEL TiTo 7, 728, E2 13 SIGMA # . CPRG /% Roche #
Z O OFFFH T IO HEE TR L O SIGMA oo b 0 & EICH Wz,

T A A URRIEMEORIE ARENT, (ISR Lz FEMAmmEEC X AR Lz, JE AR
BtE7ZIT E2 Rz, 96 R\~ 707 L — DY =1l 10~20u L FHOHML. i
Ja—ARXAT 47 h CERMAET SR #MAT200u LICER L, 2B, E2 EHERKIC
DNWTIE, WA EBESELH, /a—AAT U LENx T, BEMIE, RNT,



FB1E TFRKOBICHETSANMEEMEOEHICET SR

~A 707V —hETrZ 0 —ZA2AT 4V LEHWT2HTOBRBEAREZITo%, &£V
JVICEEREEE I (IR 4 X 107cells/mL & 722 X 2RI B XLV CPRG &7 1 — A
AT AL (INET v EARAT 4T LEVD) Z100u L9 2% (2% 2000 L), 28C
THHMEFEREL, BEK TR, v/ 7871 — kY —4 (EIZ TECAN # SPECTRA
CLASSIC #ffi 1) < 550nm (=R AREOFKE M) & 620nm (=FERF O E) O E
ARE L, SEMmEEER RE) ofFEE TRICL VR,

?ﬁ%f[ﬁ:550nm®%ﬁ'ﬁ}§—620nm®'ﬂ%§ ............................... (:—r_t 1_3_1)

E2 B D 50%FEMIRE (R RKIEMHD 50% DIEMENF O DHIRE © Cso) HNEHND
IRREBICHE T 2O X b e F U REEE, SRREICRT 5 B2 BHERO- X Fua s
VERTEVE L ML BEADOND, £ T, B O X b s URRIEE (E2 FfifE) (3. X
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PG &L LT, E2 (ELISA ) OREMRNE S, LHAKTORE L~ RN &
DHOMNERo T,

HE%ZOREAKT O E2 (ELISA %) REIX., HEAMOLEKT D E2 (ELISA %) i
BB LT, REMICE TR 22EANRO bivie, HWHEZ, BOB{LAIO—>TIE
WICHKISEREWeD, 2 OBEMSAEEM LG L., 7=/ — U bEWiE., BHFEICXK
VLS T, WERERKEERT D 12, ZONSWHEWEIX, 7=/ — N EEEH
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Z 2T, HRT &, PARDBBRUSH » 7 NI+ 2 PRz Ew L, X 1-4-3 TK
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HRT [h] = ) = 1-4-
WEK R MY A] (X 1-4-3)
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_ #7455 [m®] X MLSS#E [me/L]
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..................... (7 1-4-4)
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WA TAKRKNIRE [mg/L] —A8BUKK-NiRE [mg/Ll
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nEfEs mESs | mEswt ﬁ)tyk% HRT [h] SRT [A] EEKKE [°C]
[m°/B] EES ZF EES ZF S 2%
Hs ZAEE 37,320 6 7 6 4 20.4 13.9
it H, #?eiﬁj’ik 7,376 9 9 3 5 22.1 18.4
Hs ODi% 639 66 67 80 101 17.8 12.5
He ODi% 1,455 50 61 118 111 22.0 14.3
Ty ZAEE 13,379 8 10 9 6 23.4 16.9
T, ODi% 702 30 34 19 29 25.1 17.2
HmARE Ts BEE 34,028 7 8 10 10 24.6 16.1
Te ODi% 858 40 27 66 53 26.8 20.0
T, ODi% 997 21 27 8 15 25.1 16.6
S, BAEK 19,693 7 8 2 5 27.2 17.5
BEE S, K 5,799 7 9 9 9 26.8 16.4
Ss 1EHE 18,846 8 7 9 7 25.7 18.1
FTER C, ZAER 9,126 26 24 4 4 27.3 17.7
. N, OD;:% 3,237 22 19 19 20 24.6 13.3
Ns ODi% 1,905 26 28 58 106 26.3 14.9
I B 8 G, ODi% 439 44 41 43 38 23.6 17.6
K, ODi% 472 65 58 66 63 27.8 23.0
— K, #4,2;;&% 6,740 13 13 6 6 27.8 24.9
Ky BHEE 5,707 10 11 6 6 28.0 23.3
Ks ODi% 770 44 46 30 31 28.9 20.9
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TAE 20 7 FTO FARLESIZE W T LC/MS/MS I LD KK 2 hu v 3WE (EL,
E2 B XOVE3) OREAMAE L, 2k, MAESRQABSG X, A5 L 2E W& HE
T oo, BEUERED 10 # B, ODVEN 10 » AT & L7z,

FEMICBT A=A ba v OREREL L OFRESR (PRE, RKXMER X OHR/ME)
F& 1-4-5 12, A& L LC/MS/MS #7213 GC/MS a2 AW ENRBEERHA
17,19,56)570.58) & D= X hu 7 U REO g AZ R 1-4-6 [N Ehnd, £/, HETICE
FAHMATAKELOLE KO 2 ha 7 U EEO LK EZ R 1-4-10 1287,

£1-45 IRFOFUOREEESLVRER (52 URERAE)

. E1 E2 E3
2 OoM
nEAX | R R MATK | A0EK BREZE | RATK | 0EK BREE | RATK | 0EK frEE
Sl [nhg/L] [nhg/L] [%] [ng/L] [ng/L] [%] [ng/L] [ng/L] [%]
s = 24 39 70.7 11 1.8 85.1 152 <0.5 99.6
(13-35) | (2.6-122) |(-309-83.4)| (5.7-23) | (<0.5-6.0) |(52.6-92.5)| (100-376) | (<0.5-12) |(96.6-99.9)
) 31 43 413 13 1.7 85.7 181 1.1 99.5
BEE 2 F
(20-42) | (13-252) |(-501-54.3)| (7.6-24) | (1.0-20) | (6.6-93.6) | (131-308) | (<0.5-9.9) | (93.1-99.8)
s & 29 42 -55.9 12 1.8 85.7 164 0.7 99.5
(13-42) | (2.6-252) |(-501-83.4)| (5.7-24) | (<0.5-20) | (6.6-93.6) | (100-376) | (<0.5-12) |(93.1-99.9)
. 14 2.3 75.8 9.7 <0.5 94.6 90 1.4 98.5
(5.9-55) | (<0.5-31) |(-73.7-89.1) (2.9-24) | (<0.5-3.4) |(75.9-97.9)| (31-620) | (<0.5-21) |(59.7-99.9)
23 2.3 86.5 8.4 0.5 92.5 128 0.7 99.4
OD% £ F
(4.8-66) | (<0.5-20) |(15.6-98.7)| (1.2-13) | (<0.5-1.1) | (58.3-96.1)| (10-474) | (<0.5-4.0) | (95.1-99.8)
s & 20 2.3 83.4 9.2 <0.5 94.3 120 1.0 98.9
(4.8-66) | (<0.5-31) |(-73.7-98.7) (1.2-24) | (<0.5-3.4) |(58.3-97.9)| (10-620) | (<0.5-21) |(59.7-99.9)
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mas 5;.“LJUE}<1 [ng/iﬁim ﬁ)uiz [ng/itiim 5,.1%)&;3 [ng/;itii;k i (E%fi)
AR RER) (132—942) (2.;2252) (5.71—224) (<o.15§20) (10:)?376) (<ozj12) LC/MS/MS 233?)
ARHRZ (0DiE) (4.82—066) (<o.25?31) (1.2;224) (<o$:;53.4) (101—26020) (<o1.5(i21) LO/MS/MS 23;722?)
A" o5 | ontsn | coson | cosn | @rmo | sy | MM | G0
157" o | ooy | 02w | 0349 | Gate | asty | MM <§Z§g>
597" ool 2 omsms | 07T
Bxa B - (<o§£35) - (<o§éo—1 | - Go/ms 213:12?)
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EDEE2BKUESR SN EEEIEhRE, TERIIR/NME~ZRKEETT,
2) < (IR TRIERBEERL., FEXRE TREEZRT.
E3) —[EHUZBEEAOT—ANENILETRT,
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(1) MATKPOIR bOFTVEE

MATFTAKFOZA o RET, £ CEE FRMEL LT, REGAIX E1 2 4.8~
66ng/L (4 24ng/L). E2 2% 1.2~24ng/L (44 10ng/L). E3 2% 10~620ng/L (
Jffi 150ng/L) ThoTz, /o, HRAB OB ZRE WA TKFOZ R ha U REIT,
E3. E1, E2 ®JHEIZE<, E3I1X E1, E2 L L C 1A —F—@hol, 2D LIL,
AT 22 bl U EiX, E3 A RBEL. RWTEL E20DJETH L Z L 292/
LT,

AKRMEOERZBEEOREMLRE L LT D & WA FATO ELEEIX, Komori 5 56
(2 & B DS E O ) R B 22 TAKALERES 20 » Fr TO AR (P efil 24ng/L) & M
LTCW7=2, Baronti 5 WIZ K54 X VT « m—~<O F/KUWUHE 6 » T CORER R (H
Al 49ng/L) X° Servos © 58 [T X D W F HEHNO FARMELYE 18 » BT TO AR (&
E49ng/L) DB L Z 20D 1RE Th o7l £/ A TR O E2 R B 1, BE1EFH A 19.56).58)
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THRE SN TWDRERMMAICEHEB L T, —F, MATAKPO E3 RAEIE, BEERA
17,19),56) L Lrilig L C @ WS & o 72,

AR 2 =2 ha A, EICZ A7 v o BAAKRSCHBR AR O TR
M, EHAO A Fue sy (E1, E2, E3) RIFEAEEENTW A, R HEN
SNHT A b bF g, MR ANHE, H RSO RS B 72 & ofE 2 OER TR S
102059 JEAR P O L NPT A= 2 ha o &I3E LS < EIRA M ORI
EEU\&%@%Ti2%~amuyﬂ\ﬂ%¢%ﬂ%%%?ilﬁ~4ﬁugﬁﬁﬁfﬁ
D, WNT, HREMICH 2 &N <. ARBEMOREIZL Y 8720 | $i~60ug/HFE
EThb, £, BESCHRZEOLETITHug FRETHY | 12U FOFHTIEI<
DTN TH D,

IO A ha v EBICBET 2 CHE & AN OFEHE2? S bREICE T 2 EH
TA M rOANBEREMZRETL L, K147 T X912 170 g/ (AN-H) FBE
LREbOND, 22T, 1 A1 BBV OFEGKEREAIL 250~350L/ (A-H) &
ETHDHZ LMD, FEHKTIZIE 500~700ng/L BEDEE L )LD A ha o RnE
WZHERE L TEENLI bDOEHEIND, ZHUITK LT, RFEOHRE, A TAKFIZ
X, EEEAR O X Fr s (E1, E2, E3) AAE T 180ng/LBEGZ ENTWZZ &b,
TK%@%K%AT%ET@%%W&EKEwT\@é%ﬂ%ﬁ%%m@é%%k(%@
B) MALTVWDLI b0 EEZEZOND, S HIT, MATFTKFIZIE, BEE(LZAEL TR
fakoz 2 ha v, RO A M AU ERI%SU EORELSLTEEND HO
EEZLND, ZOZ X, EHAOZ A ha S iz T, B ~%E ng/L OREEH
FCTHEEOZA Ml UV AEERPBATARKENOBE Sz & OWE 1056 L 55T 5,

ARPFEOFEF, MATKFOBEHARDO = A~ 7 o RBEIL, EHEEO TR &R
W otm, —J, B O K E WVERERIZ, OD kL i LT, — %A QUHE K 23 A
LV BRIEELDRWHPICH 5, £ 2T, LD TN FARLBYE £ CTO5 KO 3R H
NEWEZD, FTRKERENRETORBANIVETL, A TFTKFPOERKO T 2 N a4/
VIEENELS RDIbOEHEINS, T 2T, MERXIEKOmE L A T K OERE RO =

£1-4-7 IRMOFUVEAREREMORE

Ao AOHE BIAbOTVE | TAMATY
N R (BRe)? BRBRE
[BA] (%] [ueg/A] [ue/(A-B)]
(13 ~495%) 2,879 22.5 — —
SEIRR D & i — 08 20,000 160
ThUs Ot — 21.7 30 7

Z 4 (50:% ~) 2,941 23.0 5 1
BiE(13%~) 5,468 428 5 2
12T 1,489 117 0 0
£ K 12,777 - — 170

1) ERI19F10A 1 BREDAOHSERICED
2) EREIVEDHEMMNI109F A THHIENDS, TR D DEIS.8%. A O DE08%H IR THoT=LRELT=
3) X E* LY IR E
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(2) WEBXPOIR bOTVEE

E KO B2 L, AR AFRICEDE R AL, EYEE L LT, OD &0
PARWEENC B o 72, T2 h, ODIEICE T 2B KT O E2 X, K528 1.0ng/L
UTF T, 2o Jefi It FIRME (0.5ng/L) Kiili ToH - 72, BWOKFEE T O BEAE O A 5

(P9 0.9~3.0ng/L) 17.19.57,58) L trifig | T <, F72, Komori & 50D FHARE R (h
S R N BRAE R . U EEHEPE MR T IRIE AR ~ 11ng/L) & T 5 & R E TR
Uo7z, REGPH (Mt TIRIEARM~3.4ng/L) 13- 7, — 5, EEERIIBIT D
LR K o E2 IR, KE4 A 1.0ng/L~6.0ng/L O#FHICH Y . £ O P HRfEIL 1.8ng/L
T, BMEOMHEMBELRBREOREL L THoT2, Lo LBb, OD EICHIT 5 0H
Ko E2 REZ, BEEESCHEEOREME S LKL TR ZEL TWe, iz, Ak
[Z#1F % LC/MS/MS IEIZ & 5 E2 IREE O gefiid, A TR, ABRKE HIT, & 1 HHE
\Z381F7 %5 ELISA B2 L5 E2 IRE O JE (A F/K 48ng/L, ALHK 5.6ng/L) @ 5 5
D1IBRETH -7, ZHid, ELISAETIE, TP OMEYE & OIFFENFEEGREICX
. BEMBMAEL RAEARHIZOEEZONTZ D, £ T, AT, gD X
Fe S UREORER., LC/MS/MS EE 721X LCMS EE A Wbs b0 & Lz,

B HF O E1RE X, E2 L0 b S B ICWmERLBE TR L2 EVWRRO iz, Tk
HH, OD EICHIT 2B KT O E1 O U TR (0.5ng/L) A~ 31ng/L,
ZOHRRAEIL 2.83ng/L Tho7o, DBE (FRAAE : 12ng/L, R BT R AR~
180ng/L) 3004 2 U 7 (H HfE : 17 ng/L1D, HJfl : 9.2ng/L, ¥ FiFH : 2.5ng/L.~82.1ng/L
19) HF & (FRAE : 17ng/L, MEEHDPH : 1~96 ng/L) 5®ICBIT 5BEORERE & T

— 37 —
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NRT, PRI L ZE 5~T 0D 1 FBE T, REMHA LIS, OD EICB T 248K F D
E1 REIX, AR ZE L T\, —F, EEEICK T 208K T 0 E1 O B #i P IX
2.6ng/L~252ng/L, = O HFRAEIE 42ng/ TH Y, A FAKFOKEM (42ng/L), F 9
il (29ng/L) % L[Al> Tz, HEHEEOFERAEE 10 » o> b, EEREETIE 7
T, AFPFETIE 6 »r TOLEGIZB T, AHEKkFT O E1RENTHEATKFTO E1
xR TEY, FAOUHIBRET EL BENEINT2HSNRO S, FEEZR FAL

WECBIT S ELEBEOHEMIL. Baronti H 19X° Servos © 58, Clara 5 52, Carballa
5 6ONRE L T D,

RLBEIK th o> B3 o i B 6 P 13 T BRAE (0.5ng/L) Kl ~21ng/L, % @t #fE (% 0.8ng/L
Tholz, MATKTO ESREIL, E2X EL & H#EL T 14— —E\W 100ng/L L)L
ThrIZbBLLT, E3 FMHEFRICL LT RIFICKRESN TV, vk, bAE (F
Pl 1.5ng/L) 5304 # U7 (PRl 1.4ng/L) DB T 2 BEEORER R &L T, KR
A DT BRI B o T2,

FERETIL, L2121 1R LEEBY, =X haZ v OB 2 1] 2R
E (PNEC) & LT, E21c5WT 1ng/L, E1 I295WT 3~56ng/L ##E/R L TW5 24, K
PFEICBT DB AKF O E1 8L E2 ORE L PNEC 8 X0 LOEC (R/NEERE
Lowest Observed Effect Concentration, A & 72N biR GLIEHA B BILE S 5 IR E)
OB ER 1-4-12 12R 7,

OD £ TiE, E2 X2 D 20%. E1IZ2KD 20~50% O kt2 PNEC Z i L T\ /-
PRI E2 X 23 B EL X 1 B2 <. &2 ToRE T PNEC ##8i L Tz,
2T, EERETO#RRT S PNEC X, LOEC (T 10 {50 % 2425 & fiA HIEIN

Wh2WZ b, E2, E1 ® LOEC IZZ#LEh 10ng/L, 30~50ng/L & 725, ALBLKH

PNEC LOEC PI\IIEC LOEC
100 : 100 ! 'y
u d<p Y Y |
] o TI ] ® |
80 ¢ 80 - !
@ I I
b
= Q [ = i |
= 60 60
Y D | i |
40 C w40 -
B gﬁ B |
X [ |
20 | 20 i
X
15 4]f - |
0 LLELELARRL | 'I' hM | i T LLRRLL 0 LA L L L { T T
0.1 1 3510 100 1000 0 5 10 15 20
AEBIKETBRE [neg/L] AIBIKE2RRE [ng/L]

® 1RER (=L, BH TRMEREIL X ) O ODIE (F=F<L. R TRIEREE X )

1-4-12 NEKFDE1H IV E2EE L PNEC & U LOEC EDER
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DA haF U REZ NOEC &3 2% &, ODETIE, E2 32 ToiRE, E1iE 138
R 2 TOREN LOEC % Tl - Tz, — 7, EHEE T, E2 132 To#E ¢ LOEC
Z FE> TWeh, E1 IZ2KD 40~60% Dk LOEC % EEl->TEY | KKAETIE
LOEC ##) 5~8 fif & LEl> Tz, LD Z &b, BKICB T 2 N WEELERO
URA7 ZEBT 5720103, EKFOZZA b XU BELZ LV KRS ZESEDLLERD
V. FRICHEEEICRB T DMK T O E1BEORKBNEELEZEX 5N D,

(3) FAKKUEBIEIZEITAIRAINAOTVOBREDR

OD BT DA Fua X v OBREDRIT, EEELLEEL TR bENr2 2R, =
A baFr 3WEOR T, El OFREFIT 83% (FRfE, LFAETRHL) T 29
B L TR, E21X94%. E31X99% CTh o7, — 5. EHEEICB W T, E3
X, TOBREEN 99%EBETH Y, ODIELFAHEDOEWREMREZ R LA, E21%, OD ik
IR TRBK P ORENEVVERIZH D | ZORERIT 86% L OREN-T2, Ez,
El1 i, BEICR LB, 2RO 65%IdH 7= 2 3B TR KT OREENRHEAFAT O
BEZ ERloTWeed, 2K TO E1 ORERTI~A T ADME (—56%) &mol-, £
7o MATKIZK L TRBEKTO E1 OREDREO SN BB T 2REFIT 37% T,
ODEICBIT DBRER LI L TEHE LKL o,

El OBREHRIZONTIE, BEOREICEBWTYH, AFRICE T 2ELELEOSE S LF
BRIC, E2X° E3 L ik U CREFMELS | LBUKRBENRA FTKREELFRBRELL ETH D
F—AREWESRLTWS DIN19) E1 (X, E2 oA TH Y, E1 & E2 [T AICEN
BT HHDEEZLNTWS, £7-. Ternes b 3%, EMHEHEIRFT CTHO E2/256 E1 ~D
FRfbIXEL I Z 28, E1 O0fi#iX E2 Otk bEVWERELTWD, £ T,
Carballa & 60(%, F/AKALFLBEFEIZE VT E1 OBMNRD S AHGICBWNT, AT
KIZXE T HABAKTO E1 OBINEDN E2 DAV BEICIFEAREGE> Tzl &b, E1RE
WML E LT, E2205 E1 ~OFED w%@(@ﬁm EETTWD, L, Kt
FEZB W TR, B 1413 12T B0 MATKICHT LAHKTO E1 OEINEIL E2
OWLEERELS EBZHAENEL, E2 05 E1 ~OBLOAZTiE, E1 OB KR E N
MATKIEEZ ERDRKZHATE o7z, —F. Ternes & 3%, {EMEHIREZ HW
TENEROERPO, E20 7 v v U BRAGEHETHDH 17T-= A T VA4 —/ 3-(8-D-
IN7a=R)R1TB-ZANT VA= 17(B-D-Z7 V7 v =R, I&EEHEREFTED—
HABRBAESNTE2 24T, AU E21X E1l ~B{bEh, &5 ELfhoRIOYE
WWEB SN EREL TS, o, MMTELLEZEBY, MATAPFIZ i@%%@xx
Fe U b EEDLEORELXALTZ A M S U AARPEEND DO L HELES
D’Ascenzo © 17X Komori & 3672 S %, it A F/K & ALBEIK FE 72 13K O W F 0 6 | ﬁ?%ﬁ
KO A b rF Az, EHEOTA X @A ERERIH LTS, LEOZ &b,
TAMLEBEICE T2 E1EEOHEMIIE, E2 /7056 E1l ~OZHBEOIEN, =X e X
BEOSENREE L TWHbDEHEEND,
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(4) RIEZ VI DEBEEH EREZROERK

Fiiz# 27 O HRT.SRT B X OKIRE = A a7 U OREROEGLEEE 1-4-14 177,

HRT. SRT B LUK & E1 B XN E2 OFREFROMITIL, WTLb 2EAIC T BB
B OH NN oT-, L, E1 BXO E2 OfRERILZ, —HoOREZRE, HRT <
SRT DEWHIZHBEHE LS ZELTWAHDIZK LT, HRT ° SRT OB W H TN T &N
REL, ELS R LMHEMARO BT, 72720, OD EOFERER 72 HRT (24~ 36 FREf]F2 )
X SRT (15~30 HFEE) % kL[R2 EV HRT < SRT Ti., Z OfHm 25400, KWBRE
ERB LNz, ZORKE L TIE, O X5 gk Tlid, MaREE /IS LT AKERD
. BFELWRAMSEME L o TV H eI, IHHEHRMAEY O B B ESL, 2%
MIIEMENENZ &R ENBZZOND, —FH., E3IZ 20Tk, 2RMICHREEREH W=D,
HRT < SRT. /K& ORICBERIEIZRD bR doiz,

HRT X° SRT L =X b u 7 U OBREROFERICHOW T ERERA VIV TH HRT
<> ASRT (Aerobic SRT : &5 5 FIZHRIF 5 SRT) NEL b L, Mgl ERERT
HOENRL 72 MEUEWBRERTLZEL TWVDHEHREL TWDH, £, Kreuzinger
5 50X Clara b 52, Johnson © 57, Servos b 3 L AMKEE COREIZB W TEH ., &
A L R A HE STV D,

UbozZ Enb, FTARLHBRIZB T2 b s rofrERIE, HRT X° SRT O %
b0 EZLN, KIEX 7O HRT R SRT DEL 725 &, &< RET D HIA M
P BTz,
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