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<R R BTz,

#(G)-1  AEAKEBIZIT 2 ATEHRIEFE OREOHZE (ng/L)

) ) 14- Erythro 2-(methylthio)- 4-
(s FokiR ssim®E | Clarithromycin | Hydroxyclari mycin Telmisartan DEET TDCPP TCP benzothiazol | Nonylphenol Caffeine Triclosan Phenol
thromycin
B ORR EE aEnE | aEnE | 0EETA | Besww |wen mo el mow | ss 0P s s 7*; ’;fﬂr
=i ES | &m | EH | & | Em | wm | BW | &M | 28 | wm | mm | em | =m | em | B8 [ 2w | B8 | & | mm | em | 3w | 2w | =8
KRS BRE) BEFAE | 600 150 | 580 | 200 | 100 29 860 [1,200 | 100 | 210 87 250 4.6 (3.1) | 110 | 110 | 290 | 250 | 520 53 N.D. | 44 N.D. | 71
KRS HEZRE) THEREE [ 570 120 | 510 | 180 | 370 21 810 |1,100 | 100 | 200 78 240 75 6.0 93 120 |2,400 | 440 | 410 90 N.D. | 48 N.D. | N.D.
RER mEN P (1.7) | ND. | 2.6 (0.4) | N.D. | N.D. | 38 129 | (31) | ND. | 26 2.0 35 N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. |2,400
AER mENl EIEE 4.6 ND. | 7.1 0.7 N.D. | ND. | 86 127 6.4 N.D. | 6.7 16 2.2 N.D. | 45 N.D. [ N.D. | N.D. | N.D. | 55.0 | N.D. | N.D. [ N.D. | N.D.
AER BRI G N.D. 2.5 N.D. | 49 57 N.D. | (22) | 28.0 | N.D. | 6.8 (16) | 43 3.4 N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | 77.0 | N.D. | N.D. | N.D. | N.D.
AER EEI ey 470 17 470 81 57 17 1,300 | 420 26 45 88 39 19 N.D. | N.D. | 59 N.D. | ND. | 51 42 N.D. | 43 N.D. | 85
ZEHED ) BEE 530 250 | 570 | 310 26 31 730 830 190 | 190 82 160 6.1 ND. | 71 110 | N.D. | N.D. | 310 | 140 35 61 N.D. | N.D.
AEHES gl BREE 97 16 110 31 N.D. | (3.8) | 200 150 47 130 14 20 35 N.D. | 110 | 150 | N.D. | N.D. |2,200 | 130 N.D. | N.D. | 81 N.D.
ZHED i) B 240 45 310 95 N.D. 11 540 340 110 130 39 61 74 N.D. | 240 120 N.D. | N.D. 6,200 | 130 N.D. | N.D. | N.D. | N.D.
RRE ZE) XEE N.D. N.D. [ N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | 11 N.D. | N.D. —* N.D. | N.D. [ N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D.
RRER ZE) BHE 180 57 220 79 30 16 620 370 18 120 44 87 3.0 N.D. | 69 61 N.D. | N.D. | N.D. | 410 N.D. | 41 180 220
R ZEN ZENRE 96 30 (0.3) | N.D. | 82 49 670 290 30 120 37 69 (0.3) | N.D. | 36 64 N.D. | N.D. | N.D. | 310 N.D. | 41 N.D. | N.D.
C C-1 (1.8) N.D. | 33 15 N.D. | N.D. 14 17 95 20 (1.4) | (2.2) | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | 130 40 N.D. 17 200 N.D.
C C-2 (1.8) N.D. | 37 1.4 (3.6) | N.D. 11 22 100 19 (1.8) | 2.6 N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | 180 56 N.D. | N.D. | 920 N.D.
C C-3 N.D. | N.D. | N.D. | ND. | N.D. | ND. | N.D. | N.D. | 25 N.D. | ND. | N.D. | N.D. [ N.D. [ N.D. [ N.D. | N.D. | N.D. | N.D. | 27 N.D. | N.D. | 240 | N.D.
C C-4 750 200 | 910 | 340 | 370 | 210 |2,300 {2,800 | 180 |1,200| 110 | 300 23 (2.1) | 58 120 | N.D. | 77 220 | 170 45 56 490 | 190
E E-1 510 54 540 71 57 19 |1,300 | 550 38 66 92 58 N.D. | 20 N.D. [ N.D. | N.D. | N.D. | 38 63 N.D. | 19 N.D. | N.D.
E E-2 58 4.6 59 75 10 N.D. | 200 53 29 23 19 11 N.D. | 51 N.D. | N.D. | N.D. | N.D. | 150 94 N.D. | N.D. | 220 |6,100
J J-1 3.0 N.D. | 3.0 N.D. | N.D. | N.D. | 39 10 N.D. | (34)| 5.8 N.D. | 17 N.D. | N.D. | N.D. | N.D. | N.D. | 37 N.D. | N.D. | N.D. | N.A. | 160
J J-2 860 150 | 900 | 220 80 38 2,200 {1,300 | 76 290 | 180 | 120 10 3.0 200 | 430 | N.D. | N.D. | 140 27 48 40 150 | 160
PNEC 20 27 200 1,600 5,200 200 32 320 210 5,200 28 800

N.D.: RETRMERS, O : EBTRMERBNA.,  EREEBICLY EERA
* ZHICHIFRZE)XKBABOTCPIE, T—XOEBEMEICHENH >77cH, RAlE L1,
T OIS, PNECE BB L i,

Fio, PEHEPRICEET S8R & LT, FARRBE6 AT OIRAK & B AKEE ST L. 26 OWED TK
W TRRIZBIT DREMICOWTHRME L7z, EEBE, x4 =aF /4 FREHEE, VB 27 LR
AN D2 < OWEIE, FREFITB0%ANG &Ko7z, £z, AEEFHE L2 TARLIESED 5 6, 7T,
FRARD—BIKF LTI HICHA Y VAR L TV D (5 UABK) Y B EE LT, 2< OWE
DS PR EE & el LTI L TV ey, * A =2 F 7 f RREIESC OV VT 27 L R EHRA]

(TCEPSE) ICBAL Tt BEALIREOEMITRONT, TV AT L THHEFICRELEMIETHD Z
LR ginols, Teds, AV U EB U THRELENRpSTEWEICE LTI, Wih b RBIEO B e L
Yl F 72 IIPNECKT Ch o 7720, KAEEMICKIT 2B/ NS NWEE 2 bz,

Flo. FOMOFEEL L LT, EREERAEOHKGHIEL/E Z A, Clarithromycin<>Carbamazepine T
PNECZ T 2MENEL HoTo M, REE U CEBIIRMA b OIZ b L EEINT (£(5)3) .
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#(G)-2  FARREUGIZIIT S A BRI E LB EOREE (ng/L)

EXmE FA/AF /4 FREFHE U VBT R T IVREIRH
14-
Clarithro | Hydroxy | Erythro | Fexofe Telmi ) | Thiame Niten Imida

mycin | clarithro | mycin nadine | sartan DEET Fiproni thoxam | pyram | cloprid TCPP | TDCPP | TPhP 8P TBOEP

mycin
T K 5.4 8.2 N.D. 770 530 44 7.9 3.0 N.D. 1.9 630 130 15 53 200
TRk 540 540 59 2,700 | 1,800 63 12 4.2 N.D. 2.9 590 120 14 43 320
T ORAK 730 850 40 4,000 | 2,100 300 18 2.0 N.D. 2.3 870 200 46 69 1,200
4 WK 740 840 31 2,900 | 1,900 51 11 3.1 N.D. 2.5 620 120 12 35 490
A RAK 980 1,100 31 3,500 | 2,600 670 12 2.1 N.D. 1.7 680 130 39 54 1,200
7 BORAK 620 770 67 3,900 | 2,000 50 19 1.9 N.D. 4.6 690 120 29 53 200
7 ORAIK 840 940 42 4,300 | 1,700 410 12 3.0 N.D. 2.5 650 87 46 59 1,100
R T RRIE 0.8 0.2 33 1.7 2.1 2.2 0.078 0.14 0.47 0.14 4.1 0.89 | 0.86 0.23 2.6
8 TRE 2.2 0.7 8.7 4.6 5.6 5.9 0.20 0.38 1.2 0.38 11 2.4 2.3 0.61 6.8
PNECX |& REZ SRR HAE 20 27 200 300,000 1,600 5,200 24 3,500 11,000 | 1,900 462410(;0(?00[; 200 3,000 11,000 88,000

*AFZAF /A RREEEOY XL KEBEYOWERILICHRL BREERRBEEBERRT K EURLTEEL .

#(6)-3  ZOMEFEGITIIT L AR E IO (ng/L)

. 14— . . 5- 2- 3- Carbamaze
Clarlthro Hydroxyclari Eryth‘ro Tnm,etho Dicro Hydroxydi | Sulpiride Carb,ama Hydroxycar | Hydroxycar | ine10,11 P Fex_o
myein thromycin mycin prim fenac clofenac zepine bamazepine | bamazepine epoxide fenadine
LERALIE 15 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
ERMEA 7.1 9.9 N.D. N.D. 54 N.D. 78 3,700 920 1,200 2,200 540
ERHEB 140 190 N.D. 49 53 40 5,600 2,300 830 1,200 1,400 7,800
EREHEEC 55 77 N.D. 19 42 290 750 1,900 1,700 1,500 1,700 220
EFHEAD 54 1.5 N.D. 42 100 420 81 33 N.D. N.D. 15 490
BRH TIR{E 08 0.2 3.3 3.1 13 20 12 0.1 04 0.2 1.1 1.7
EETFRIE 2.2 0.7 8.7 8.2 3.5 5.2 3.3 0.2 09 0.6 3.0 4.6
PNEC 20 27 200 31,200 1,100 — >100,000 250 — — — 300,000

HENT OIS (E . PNECERBBLI-# A,

(2) EPABREICHE 5 EEHRDEOEHEEME . EEEMTHT 5 Y 22 OFHE
BHARORBERRIEBT 532 2 (5) —4 EPIEERUBH O 4T KA W R (ng/g-dry)

TR Y
I\ U 7 / /I/?ﬁﬁ%;f;il&uyﬁu e crmg aviLe> AWARBIT> FIVZHIWGY |IURORAS > | PAOYAS Y |0F2 204>
(BUVSS) J :/@f{ T 2T )L %ﬁ% MERTH | MERTH | ERTH | HEmE AEME ENE
A ' RREl_RRAST.5 <0.06 <0.03 21 13 8.5 <0.08
%U (PFRS) . &UEEE@@E?’?&iﬁ ii‘iﬁﬂfiii}ésts <0.06 0.40 42 1.4 12 0.16
FRHE_RRAST.32 0.17 0.10 10 0.42 <0.80 0.06
DISHIERISE 21T - 1= LEED_BIE 0.24 0.35 36 0.56 4.9 <0.08
° KR 1 AIETR <0.06 0.37 44 2.4 <0.80 0.95
qu: DBUVSs. PFRs E%&Iiﬁ KBr_2_5E) 3O 0.21 0.21 12 0.74 10 <0.08
T N A - AWRD_3_EHBERE <0.06 0.14 18 0.65 0.81 0.18
IO T b AR B D 2\ i FEE IR <0.06 0.09 4.0 1.8 <0.80 <0.08
A <0.06 <0.03 7.0 0.24 <0.80 <0.08
D CEN T E AR B 0.11 0.09 17 13 <0.80 <0.08
TR OIERICH TR R & C <0.06 0.79 37 16 <0.80 0.50
. 1 < 61 B D/ 72 N D1 <0.06 <0.03 0.65 0.46 <0.80 <0.08
NH—J5. WHTHEN RO D2 <0.06 0.12 4.7 6.4 <0.80 0.37
) - N o S D3 <0.06 0.18 7.5 14 <0.80 0.16
DU =RE~—3F D
EEIC T R O Pl E <0.06 0.05 14 0.77 <0.80 20,08
I\ L [ TG F <0.06 <0.03 2.9 15 31 <0.08
03 CRMECTR FE TR T S S T A3 G 0.09 0.26 9.0 3.7 <0.80 <0.08
STz, FT-. EY Tl PR PNEC 4.5x10° | 4.3x10° | 7.2x10° 0.37 6.3 2.0
IR FE(PNEC) & FEHIREE & bhi L | REHNT OTR 4 IXPNECE M L 72 He

EREY RVl 24T T2 2 A, 7T ) Auw A rReT VAR A VW TeFUAEWEICE L T
PNEC#H il T HHIS N -7 (F(5)4) .

B OBUVSSIZ OV T, UV-320, 326, 327, 328, 32973 UV-327>328>329 D JIE THEFa 4 T DAL (R 3UEH
THTITHH Sz, PFRSIZOWTIETCEP, TBOEP, TCPP . TEP . TPhp, TDCPP73 b 7MIHk
H &4, B X TCEP>TBOEP>TCP>TEP>TPhP>TDCPP>TDCPPDJIE T, [l « B H D43kl 7
HTCEPZY, HAHI O AR HTBOEPA R HH & dv7z, (i IR IIREROFHENT, BEL~LE LT
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5-1954

ITHinglg-wet TH o 7o, BN CIXAEMERERE(BAR) & FH L= £ Z ABUVSsT89~5,137, PFRsC8.0
~1,900& 72> 7= (X(5)-1. (5)-2) .

* UV-P - UV-9 UV-320 UV-326 e UV-327 5000
® UV-328 @UV-329  « UV-350 « UV-234 B +TEP < TCEP - TCPP
5000 TPP * TDCPP + TPhP
2000 « TBP * TBOEP « TCP
4000
—~ 1500
-4
5 3000 3
i hd ° g 1000
= °
o 2000 P
PY 500
[ ] .
1000 ® o o||a|:ll:::::ll:lilllll;ll;al
e © ° o ® H SRR o NI
0 © © @ ¢ ® ® ® » © © © ® & o o peeggiannTeTigay 3 PyFR
FLAFL L O@/;@OA \kyq»g_ﬁo/xywﬁ_&ﬁ_xﬁ_x TTETTEE OB TTTRRREFRF g
U A R SR
”r b’% /k N”r R q\\"'% Y&%Qﬂ\ﬁ I @x_ & Y&”f &ﬁ &cﬁ , S m ,
' ) X ! BRI R
BB B
Y b=l -
X (5)-1 HH L7=BUVs®BAF (L/kg) X (5)-2 FLH L7=PFRs®BAF (L/kg)

(3) KBAEBRA~DY R 7 BBRE S D ATE B RYE ORI - FHOFEE

[P TR B3 2\ b 0 O A REFRIENE 703 70 U L2 BB 00 A T H ORGS0 B 2 it % & L7 AR HE R
(BB, FBB R OR) & il LT 2(5)-5 /EARRSMRRER B B L 72 A5 jOR(L2E W B OPNEC

PNECEH e, 77—~ 1K O BT NOEC (mg/L) FEAA> | PNEC
S = - & L% ] [BF 2 ] fade h R%k (mg/L)
— CiRft Z N &
TT R ACRMTH 2 LT, AT Telmisartan 0.16 >4.9 >4.9 100 0.0016
U 27 ZHMIZiE H & 872 (38(5)-5), | Candesartan >100 >100 >100 100 >1
N Irbesartan >100 3.2 >100 100 0.032
%E A ;;fﬂfﬁ@_‘iﬁ%k g: L—( rﬁ]ﬂ;ﬁk Olmesartan >230 >220 >220 100 >2.2
7k ?It*’|’4*ﬁ ﬁi& U\{ﬂ‘) | I 7kﬁ*+31ﬁ ﬁ: Valsartan 24 >100 >100 100 0.24
Losartan potassium >100 32 >100 100 0.32
;Ef);ﬁ A T E{E EE %“ﬁi#@ﬁﬁo) E:ﬁ‘% Fexofenadine hydrochloride >100 32 >100 100 0.32
Diphenylsulfone 1.6 0.35 51 100 0.0016
HEO);% iﬁqj( @%h:’g‘%fﬂﬂﬁ - Diphenhydramine 0.10 0.95 6.3 100 0.0010
Too BRI L CBREB 2 4L | hydrochloride | ' ' ‘
e R B B Ketotifen fumarate 0.32 0.30 0.63 100 0.0030
TeBE DN 8 o T2 D3 L ARAFFETHA [ 23R)-Benzothiazolone 10 01 10 100 0.0010
% k L/ 7»_ E/ﬁ EEI ;Eﬂj %LLI' 0) #’—j}—- 2-(Methylthio)benzothiazole 0.032 1.0 1.0 100 0.00032

TS BRI 720 TIRBEHE KR D@D R & S 2@ TE o7z (X(5)-3)

25 1 0.7

u Clarithromycin m 14-Hydroxyclarithromycin
Erythromycin = Carbamazepine
0.6 g R . —
20 Epinastine Ketotifen
05 Diphenhydramine u Telmisartan —
= Valsartan = Cromamiton
15 ¢ _ 04 = DEET Diphenylsulfone
o)
=
0.3
10 —_—
5
" J -
||
0 I I . _ =
el el Q (9] Nl Q (¢]
A i * A S * ¥
*« *« *« *« N \* \* 5 5 N N N
AN A S A AN & & F & S S B
# # # # LU

X (5)-3  BEHAIZET D IK R OYEBEHEAK D FMEEAITU (X)) M OVERE B R(LSE D E O
BEIN BB U EALTU, ()
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F7o, AREFEMABRAE R & SUIRAAR B D, HIe 2 ¥ I U RIRFEHES 2 lc, B3RO ARRREIC
B DIEMREM DA HONWTERE LIz & 2 A, HBJHEICH L TR EI LIEABTIC L0 R
WAEC D RN RIS NI, ZORREEE 2, SH%OMERELE LT, EELAKROEHHRICESL
TERBEFF 7210 T OZHEEREDOHAEALED TEX LDLEMENH D Z &, in vitrogh i <°ToxCast,
SeqAPASS7: E DT — X EfENTT Din SilicoFENBE A LD Z L 2R Lz, ZHIC XD AWFRICEIT S 4F
JEERE A RCHER LT,

(4) AEFEHEFICEWBEDOED R b RANEER O RZBLA~RIT 255
(4) -1 B3R b AAIER AT BT 7= 10 O BEAEAALER H T O WA & M6 el i
CERFE S E LN IERAIIC, KV 7T —< Tt TV Uik s OIS CHh 5 4 v hal,
KFREITIZ, 74 b7 =2 b RUEOIMA NG L5 2 LIz L,

(4) -2 AIGHESRACEWE O fFFEBRIZ I 2 50T O IR B 72 50 i B As 1L 3E O Rt

B IEAIZ AW WA 7 N7 = v b U RO E W2 R FEBRIC 51T 2 ARTE H SR O Sy AT IRE [ R
12, BeRT64% DIEEX R DN L ST, FOSEIEAIE LTY U EEREIR,. Bt~ T, AX ) —
NOIFIAT N THIRILI25E . FEERIR S RIT19%LL T & 7o 7z,

(4) -3 MkFIZIT 5 4TS BRI E O 53 fif 325k

A7 7 —<Tlix, ENETTIEOFIKE TRIZ U 27 DRI N D ETEH R FE O N TN
~¥Yryr (CBZ) . 77V Au~wAy (CAM) . ¥Zu7=F7 (DCF) ., =Y zxu<wA1r (EM) . 7
=XV 72V (FXD) x5 e LT, AIGHKRMEOREMRRICET 237 X — 4 21372, &R0
B X DAEIGHRSRE DO RIEREZ R T RT A= L L TR RUGEEEENALTHD Z ERRE S
T2o ETo. HIAKTICIS T D SHED AT B SR DA AR ALER R DR — R BLSE B 5 & 157,

(4) -4  AEHERICFWE OB TR MEIS X D 50351 2 MW B O 528

AP 77 —<TiE, AL U CHAEBLABNEAFIRT 2 Z L2 E L, FEHKROB] & L TORED A
RWT, FEHPKPICBIT BTG HRME O3 RFEBRZ1T o 1o, & FEPKPITIT 5 & AL1E B KRWE Oft—
WS E & X (5)-U T, AV UEMbiER L O Y AR b K FE T, BHKFICB O TIE, CAM
B L OEMO#E — R BUGHE EE A K E <. CBZ, DCF, FXDDE— RSt B A/ S WEANIC & - 7=,
74 b7 = MURISTIE, EHKRFIZEW T, FXDO$— R BOSIEE ER N K E WE\ICH - 72,
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X
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Y v RER bR FEIEDOLGA b FREEIZ, CBZ
776

PR X 472Dl

77
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s
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1
ESH
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14
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FXD
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0.05

(-08s)
JUBISUO0? 3lkel uolldeal
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0.05
0.04 A
0
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X(5)-4 A TERRICALELEL

X

N

DAY U

(=X

i35 720, kI KL OEIK T O3 525 D

i

A
DEBE

-
"

FEHEAK T O
YR B33 B 78 Dt % Inhibitory factor & L CiE#% L 7=, Inhibitory factor23 K\ M E & EHEK o O S MEME L

L. Inhibitory factor 7231LA LA X, Mk & kil

L& ER

PR DD TR

& %77, Inhibitory factor® £ & ¥ % [X(5)-21

ORGSR S 4.

. EM. FXD
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B L ODCRIZ SIS E S, CAM, EM,

. FEXDixeTo

. EM
S,

DIGEIE. CBZ, CAM
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%%

SER =R N
h ¥R

Inhibitory factor (-)
H

ScBz §caM §pcF SEM ©§FXD

©
'_\

Effluent 1 Effluent 2 Effluent 3 Effluent 4 Effluent 5

(BN
o

N cBz & caM §pcF §eEM §FxD

i
% \

e

W

Inhibitory factor (-)
|_\

0.1
Effluent 1 Effluent 2 Effluent 3 Effluent 4 Effluent 5
10
ScBz E caM ©§pcF BSEM ©§FXD

5 | _
3 ‘ N N
< N\
g N N
o 0.1 - NEL
=
E b .t

0.01

Effluent 1 Effluent 2 Effluent 3 Effluent 4 Effluent 5

[XI(5)-5 A RERALALERIEIC X B A0S FSRAL S E O 3R % SHEE O
(EE A ik, BB oA VABRREAKSEE, TR 74 b7 =2 b RUE)

(4) -5 HHEECALIREOR GO PR

AKYy T F—< THWEERFFICB T AT = FaxbMi, 7+ M7 =2 FURISHR BIEN -T2 D
DO, HEEDOA LT FUABENREL 2D ENBESND D, BEBIZBWNTIX, 4V VB {LIENFETH
MR ENT, Fo, ERMRICANT IS —RARAZT 4 & LT, BT FARELS 7 & o KRB IZ 3
WTHELEEBZ NG A Y Vb % | FEISTEGIEED — A L L COBAZRE LIy —ARZT ¢
EAToT-4ER (BREXSRWE : CBZ) | BEfFD F/KMELE TII4L% DR ERTH o728, 4V VU B{biEEEA
THZ LT, EHKFTOREFERELZEZEL CH, RERBREEZI%LL EITHEMIE 6N Z RS
7o

5—2. BREBREZ~DOEM

<ATHEEMBBEIZIEA LR >

cREAOED T D TPOPSK ONBEHHEYE 2B 2 AREILREIIFE] (2T, S RSEE D b AWFZE CElt
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LTCWAAEIRHRFEWEICE L THXIEME L L CEAS, WA, 4dEm, dbiiE, feERiC T,
Clarithromycinz (X U & L7zPiAEME O FEEFHAE, UV A7 iHiz#ED TW 5,

<fTERENERATHIZLBRAENIHRE>

RIS HERAEEWE L, B EEWEREFEERE) BV THENOFEEBICET 2R ED
BTV D, AR, FFHE CHIE SN TORWHLE S & O TENOIFR WO EREEZ RS S & &
2. HEHIRICBET 2B HMEMY £ D52 L T, BREDOT — X2 I HICMTET D2 EBHIFRFTE D,
IS SRALSEWE O FERE BT OBRR D D Z & T, RO EEMICER o A ER
DR ERFE ~DBEADBHFFTE D,

C REFZEORFEE (HEF) 25, BREIE OWED TV 5 TPPCPsIC L 5 A BE R ~D BRI R I3 ICEA
ELTZELTEY, FOEEICHT D AFEORME SR LRD S HAMEOHEFHIIER L T\ 5,

5—3. W5t HEDRERIRD

b b HEAEICHRT 2SRRI FHE I LT, AR TII R RREE LT

O AEOKERIZHIT 2 REFEETE L A RBEIERAL 28 U7 AR Y R 7 3

@ U A7 ORI BT T ARLER BN O FHEIZ DWW TR S
BT T,

DIzt LT, ARFFEICSE LTV DG BREAFIERTZ 0 T < ESLEREMFZEAT IR FERFFEIC A
T HMRA% . BRI9OHGBREMIINC L 206 L. REFBETKE, JEE, AWRE2ED TEML
T& e, KEELRERECIX, V77—~ 1., 21T TEIFHERFWE O 7 H T b O @ B3R
OEHHH, SRIMRBIA, U R AT VR EHRA A Rt BT IRE 2 ER, T T —~ SITCE - B L
TR ATE R L C, AKAEEWICH T 2408 Y A 7 5l F20i, 42[E 0724 < ClarithromycinZs O 5t
EWENPNECE BT HIRE CRILSND2BMICH D Z L2 L, FRBESFLE U CTHERBEL T
7=

@IZB LT, BREZTICIS T % B A OO BRI 5 O STE O TS FSRAL S E A KPR, SHFT O 358k
K& AW CSHE ORI LR 2, BREVEREOIBRGF 2 ED TE 72, ILILBELNEERT — 20
b ZNENDORRCALEE DREF AL 21TV BRI T 25 E D2 B8 LT BREMRED 7 —
AALT 4 FTEfEL TXT,

YT T =~ T & ORI A LL IR T,

YT T —~ 1 Tk, AIEHERCEWESAE x50, NEAAKE (I 27 4 — RE LT, KER
BEA R 1) IS 2 & PGB S O PR 2 Lt & FIRICERZ AT C2lR BT 2 2 & & L7z, diA
(Zd Tz > TE, ABFFEICEE L TV D TBREENFIEFT 720 Ta < | ESZERBENHFEATITR L RIBFZE AT 2
BB S5 IR R19D M T BR BEAFJERTIC o L T IR 2 BMFAEZ B L CH A L Th by, . AF0 2 Ffi
[Tz > TRHRBIOIRME A 21T 5 Z & T, ASTHLRIC O W T EHIAE L G - REEEATE Lz, SHIC
FHNREE 2 77—~ 31T TN - A L7zt (PNEC) &l 52 & CARY R 732D,
F(5)-1Z 9 L BV | ClarithromycinZg: O HTAME SPNECE i L TV 2 EENESEWRMEB THDH Z & %
R LT, S DIT FARLBGOEBIER & W o Io 6 DK E 095 2 & T JRHIRICET 2 R 24
5Lz, TARRETIRICE T 5REDEOMA GG LN, BRIT, 190 FRFHES, Al &R
(ZHET DL B 2TV, PR ERII T 0ICER TE T,

YT T =< 2T, JEE - AMENICERET 5 LIE SN AETEHRIEFHEIC OV T, EBE R OAYR
BHZ BT 20Tk OBZE & . 2E O RE kK OEWRE OB QLR ORI 21T - 72,
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BRI, EE R R OB O R ) 7 — L RESMRLINE] (BUVSS) | U VR AT LR EE
A S HICEBE R OERGEE NG E LT, SHEORBEZED IR, 07 & B o 7o 5k &
L. 77—~ 1 LERRICMO MG BRI TR O W /) 215 T, REOEE R OCEDEHI W T, BREERE
A E DT,

InsEEE 2, BKEREHZOWTIL, 77—~ 30 Lt SN mEE R O Pl o d R i & VT
T BRI E (PNECsed) 2 B L, JEAAEMICKIT 248 Y 27 Sl D 72 fE R, £G)-4RT LR
ST, FRICHUEESE CIEPNECsed % LRI AR RH Y | BB 27 O b % WREIEN R ST,

EREHZ O TR, 77—~ 1 DO S NI A R O AN ER T 5 KIROKERENS, £
WRRE O W ERERE(BAF) &R . ERIMEZFEM L2/, K(B)-1EG)2lomd B, X MU TY
— L RERIMBRIINA] (BUVSS) T89~5137, U Mg A7 /L AMERA] (PFRs) T8.0~1900% ., BUVSSIZH
WERMED & 2 FIREMEN RSB STz, BRE L CWEFEBERICK L, & HIZBAFO R E T AL, HAE
UL EDRRZ R T 5 Z N TE T,

#7755 —< 3 Tit, EWT@&%Mﬁ%w%@@iﬁﬁr%%ﬁ&wu@ﬁ@&%m%m%%g%ﬂ%t
LA e AR (R, FAE R OV & M L, R (B)-BIC R T L BWPNECEZ EHE, 77—~ 1RO
77~vbﬁﬁﬁ6 ET, ARY AV FHICIER S,

(2 EIREHE B D PGB 1A S ONPT TGRSR IR 2 W T ARTE R P E O & 52OV Tl &
1Tofzb 24, H(B)-3TmRT &I 0 HKEBR2 A, MIIK3MRIRIZISN T, SIS L CHRVWEER L B
7oy, AWFE TRA G & Lo oAb E O F 508 R & W ATREMEDS R S vz,

AR MR R & ORISR B D HIE A & I S RIRFE USRS 2 Bl Eﬁmmiﬁ%m IRITD
SEMRER DB MAIZOWTER LT L 2 A, HEBIIK L TH 2B R A2 LIAERET 0EENET
5ﬁ%%ﬁ%@énto:@%%%%iz\%&@ﬁ%ﬁ%tbf\E%mxxmﬁﬁam_%o<wm%
P2 Cla oS RIKE OMABERALED TEZDLEENH D Z & invitrogdBR<°ToxCast, SeqAPASS
e EDOT — B EMNTT DinSilicoFIENAEHE D Z EEIR LT,

PLEICRY . RIS T DM EEZ T X TERT LI LN TE T,

HTT—< 4TI, ATEHRRETFE O A N KRBT O FER AT, A Uk, A L
Felb/ksElE, 74 b7 =0 b UROGE AW T, #liAKFIB L OEPEKF TOLMBEREZIT> T2, K(G)-412R-T
LBV FEOBCALIEE W T-5FED ATEHERIL - O, SHEOEHKPIZI T DBREMRELRSG B,
FIAKH DOERT — 2 025 FHAK R TO SRR Z TR 2 FIECOWTHIE Lz, £, HohFERT —
202D ZENTNORBCIRE DR FMEFHH 21T\ . EPK IR T 2K MM E OB A B LT BRrEMRED
T ARRT 4 BT o T,

LLEIZE D | RO B4 3R TERT 25 2 ENTE T,

6. BFREROFERRI
—1. EFMFETHX
<> 24
1) Kosuke Muramatsu, Masahiro Tokumura, QiWang. Yuichi Miyake, Takashi Amagai., Masakazu Makino,
Mitigation of the inhibitory effects of co-existing substances on the Fenton process by UV lightirradiation,  Journal
of Environmental Science and Health, Part A, 55, 730-738, 2020. (IF=2.269)
2) Madoka Wanikawa, Kosuke Muramatsu, Masahiro Tokumura, QiWang. Yuichi Miyake, Takashi Amagai.

Masakazu Makino, Development of Analytical Method for Degradation of PPCPs by Photo-Fenton Reaction,
Organohalogen Compounds, 81, 254-257, 2019.
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6 — 2. HHPERE

FRIZRLHT 2 & FHIT 0,

6 —3. ZTOMBRAELK

Bl & Fw ST HET D R FE R 11
T OMEE EFEFR (ERHEZR L) 4
HEAREER (FR5%) 4 5fF
MERE OB - Hilidsh) 0% 10
v A3 IHFEADNFK - BoEF 0 ff
AR BT 5% H 41

7. ERRIEFEIZEE DRI
WS BRI R A ge T, Rl RBREE S v ¥ — A ETRERFHEE ¥ —
BREEE TPOPs K OB (B3 2 L RFIE) ICCTgE e XUy U T Y — L RERSMRIRI A D
SN TR & TR R DO FEHRILA 21T > TV D,
BB —— R4 - TR - B4
OH Jeong-Eun + 22 1L KZ24% - Fi[E
PARK Kyung-hwa, KIM Kyung-tae, LEE Byeong-woo - [E 3. EREEFF FBE - dHE

8. WHFEME
WHFEREH
(LD
ERERFE TS, b BUE, HOURIBREIR AN JERT  BRET Y X 7 BFJERE TAERFIER

WHge o R
1) ke TH

ORISR T ERHME T, BUE, R IRRENJE® v 2 — LW HER
PALE-5 S

R B R RFBEE T A ERHE T, 1L (%) | BUE, WThAStt  BRECANEHITET
VA7 §HilE 7 v—7kK

=% th—
MURESLR P RPBEBREE AE T, it (T5) | BUE, BN RPE ABRE LR
BRIL I AT e e 2%
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L. BCROFE
-1 ERKRRICRT2EFEERCEYDE OREER - SEHHEOMEA, £RRY X7 OFH
SRR N OB R R At AR BR BE R 2 8T

BREE D A7 WERE EEMIEE R EH

5 A7 e WFEE I FBan

i

R SZBRER e o 2 —
PETR 7 V—7" BHERIER R
A V—T BFRES R KM
AT N—T W7EE K5 IEfa
<WFFEW 17 >
KRB LB ER 2 sE o 2 —
ARV —T wRgEER el ZEH

[ZEF]

Fox N H 2 ETET DR CHEAT 5 RESCERNL L EOATEH L FWE I, R CEBLICBS, ARE
SNFTTEY, TOEHEEIIEPW R bDER-oTWND, SHREELRDOF, {LFWEIZEDA
DEFERARER TG 2 2 B2 B ATREZR IR 0 IEMEIZRHE L, SRR IEOBRNDZD Y X7 ZFExt
BT SEL 2L THDH, £2T, AR, AEHREFWEDO S B, EEL, x4 =aF /1 FREE
%\)/&EXTw+%%%\%H%A%ﬁwﬂﬂﬁt\LCM&M%uMmNB:iéwiﬁﬂ%&Mw

BIZER L. AWFEOW 8B & U CHUTBREATFERT 19680 BBt 2 42k L T8 B, 2EOKEREIZ
kﬁéiﬁﬁﬁ%@b SRR 77—~ 3 TEM L 72 AKAEEMITHRT T 2 G R 15 O - m e
ZH IR RVFHI AT T, S OICHEIX, BFEEAFD 2FMHITOIZ>TITH 2 & TREOZEH
RN R Lz, AR TIE. HiAEME o Clarithromycin<°14-Hydroxyclarithromycin,  Erythromycin (%
C®, Telmisartan, Tris(1,3-dichloro-2-propyl)phosphate(TDCPP), Trycresylphoshate(TCP), 2(3H)-
benzothiazolone, 4-nonylphenol, caffeine, triclosan, phenol7 E11¥E 2>\ C, KAEAWITK 5 T
AR (PNEC) 28z HIBE TR SN AME N 7=, BEOFEHLEHHCE L CIX, Clarithromycin
72 EOPUEME, Fexofenadine’/s KDLt A X I UAIITAZRIC, B HUZEEA]ON,N-Diethyl-m-toluamide<° 2
X, BERCRERELS RDIMEmRH -7,

1. BIEBAFEER

L E AL ORAT, SIE% 2@ U TS - I ASICB 2 8 BLITE RICHEIT LTV D i, [k
DRBIHRN TH HEESE 2T & LT ATFBRMEEWEIC L S RED TOMBERABMEL L TV D,
WEDOWFTEC BN THAKRAEEMITHT 2 FREEZERE (PNEC) ZEiE L TWH b H D Z L2300
0. KEAERR~ORENESINZ, Ll EEMITIL, PNECEDOAREMEFRIBEHEINTHNDLY
B b ienicd, WA 27 FHERA TE R0 —A b2\, i, ERLFICHE L TEBUE, Hr
VCREEEREICNEEN TR Y | REE b EREEERELE U CRE L~V TOEEREICE
FLTWD, ZOXDITEGEHKFWEIC L DBREFERNGAERY 27 O, £ OWLBEAT DI L
WO e AR BFIT 22> T D,

2. MERE

[N CR 0 D AR TR L SRAL SR SATESEIC S\ C . REOKERESICB T 5 EeA &8, B L B
BNZHHRT D L L BICH T T —< 3L DERE S LICERRY R 7FHMEAIT 9, S SICHERIKOSIT £
THEED, YEHFIZBET 2 FRETE LD TN,
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3. BrIEBERAS

VT T =~ 1 T, FEEBREER AT @ siRiA 7 v~ N 77 7 E&5HrEE (LC-MSIMS) | KBt
SERBERI R e X — IS T A~ N7 T T EESHTEE (GC-MS) & HW T, ATEH SR E O Tk
ZHRRE L, SFOCEE~SMEEOBELAIICE T 5 2FEO A AKIRCHEHIRIC 22 2 FEGOPKRE %
W, ARED RV E TIT-> CT& 7, REOFEMZ L TFITRT,

(1) AEHKIEIZ BT 28K

AEAKIRIZ T D8AKIT, 3 EIChIZ 0 BFRELEAZ0 2 FFEIFEHM LTz, R ENL RS2 IR L [FAF
FEICE LT 2 UG BREERFZERT IO L CTUE, BKD W IR D BEMHEZIT o728 2 A, 19N T
NE[) EDEEE S Dol lod, BRIOUEE, 208, IFE LY T LEELEIVIRY | FEE D Lo
T HREE S LT,

FAKIZ, HBD D6 2T 0 L AR Y 2 IV TITUVY, LC-MSIMSHOMT SR E D 5 HEIRKG, & x4 ==
F A RREFEHORBHIAE250mMLO AR Y Fr L U B#o e iz, U UiRT 27 VR ERA K TGC-MSSy
It B IL, ARES0OMLOH T AL NZEE Ad, #NIT/oHr 48R (LC-MSIMS : BB BE R
FHFIEET. GC-MS @ RERiiSZEREER P IEE v 2 —) 1ZEfF LTz,

(2) FELITBT DK

FRLO DG, TAMBEGIIFAK, K & SICHRRZENC LD RE~ORBEERT 5720, 2R
Ty MBI L7, FARREG LS OHEKIZ, AT 2L ARG B o THIREATO~ A0 HEI L
Teo FEGIIBITDRKIT, £EFOHRLE LI,

(3)  EWKEREICIT 240G R E OBREEFRE - JEHIROMI, U 227 OFFHE (LC-MSIMS)

(3) -1 JEXEWE &2 OFIEHFRIZONT

AKWFZEN BT 2R LW E 2 RE)-UTR T, R e L b WEIL, EICh/EWE. ER T,
e AZ I VAR EDEERM R A =aF /4 RREEE, UV UBe A7 VRERA (PFRs) 726, R
EREL . KPP CORBBEERENEVIBANORE L, Yur— ML, SO EEREEEZ RS
W, AIREZRIR Y BEAKFELL3C THERAL L 7o o Tt S E 2 U IR R 7 L — R LC-
MS/MS/HTIZIZLCIMS 7 L — R E 72 1XHPLC Y L — R OB AW 72, EEBIZOWTRA T 4 7RI,

il =2 OIEHENL G 2 A B 7 — /L T100~1,000 mg/LICEEfR L2 b D& ik s L, F—WiREz T XTA X/
—/LTCLOMY/LIZIERAAIR L, & IRGWIKE Lic, el — MEAEBIZIZFRROFIETHE L., 20
BRA T 4 TIROE IRBWH A 0% A & ) — VIKEER TN BPFERIC AR (Vo 57— MEGEEIRILAT
BIIC TR N REZHN) L, BMERHEREZHR Lz, x4 =aF /4 FEFHE, PFRIZEDE LT
ZOH S — MIOWTIE, EERARE LTHEA L, E3G L FBROFIE TR L,
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#(3)-1 LC-MS/MSIZ & % 7kt 5408

- 8 5e
AEN R ERMRELERE | WEYO5—k | PNEC(ng/L) AR E I@Fﬁmﬁgfﬂi sREH s —h égézgféﬁf%
. . L . N 13, )

1 4—Hy(()ilra(:<t:crloar:z:r|:mycm omtmiﬁiﬁiﬁaﬁ% 2:::::::5::7”232 23” Fipronil X Thiacroprid-ds 24~
Erythromyoin FEME Erythromycin-'"Cd, 200" Thiamatoxam =¥ Thiamethoxam~—d,| 3500
Trimethoprim HEME Diphenhydramine—d, 31,2007 Nitenpyram BE Nitenpyram-d, 11,0007

Diclofenac JERTOAFHERAERE Diclofenac—d, 1,100 Imidacloprid BE Imidacrloprid—d, 1,900
5—Hydroxy.di'clofenac Diclof]:%navco)ﬁétm‘m Dmlof.e.nac*d4 — . Thiacloprid e Thiacroprid—d, 3,600
o z:::i;ne E;ffﬁ@? : Subirided, ; ”2‘;'(‘;30 Clothianidin [ T4 Clothianidin-d; 2,800
Hydronyoart - Carbamazepine O M | Garb d: - Acetamiprid %3 Acetamiprid—d; 2,500
3-Hydroxycar in Carbamazepine (X %4 Cark dy _ Dinotefran -39 Dinotefran—ds 12,000**
Carbamazepine10,11-epoxide | Carbamazepine DXHIM |  Cart dy — TriethylPhosphate(TEP) ERFI, AT TEP-dys 632,000
Fexofenadine MEXAIUHEI Fexofenadine-d6 300,000* Tris(2-chloroethyl)phosphate (TCEP) BERRF BB TCEP-dy, 100‘00010)
E::t::ii;i:ne i:ii:i::} 3::::::13::::::35 22‘ f:(;)*:) Tris(2-choroisopropyl)Phosphate(TCPP) | #f ¥4l AT¥8HK| | TCPP-d,q 420,000-640,000”
Fr— iy Diphenhydramine*d: éso* Tris(1,3-dichloro-2-propyllphosphate(TDCPP| ##AK|, TT2%| | TDCPP-d;s 200"
FN e Telmicarton—d; o0 Tributylphosphate (TBP) SOAH|, AT | TBP-d,; 11,000'®
Irbesartan 1 FEEFHI Irbesartan—d, 32,000" TriphenylPhosphate(TPhP) ES: NDE S]] TPhP-d;s 3,000'%
Olmesartan MERTH Olmesartan—dg >2,200,000 Tris(2-butoxyethylphosphate (TBOEP) | # I, AT28%| | TBOEP-d,, 88,000'"
Losartan mERTHI Losartan—d, 320,000 Tricresylphosphate(TCP) E s RCE ] TCP-dy, 3212
Valsartan 10 FERETFH Valsartan—d, 240,000"
Candesartan 1 ERETFH Valsartan—d, >1,000,000
Crotamiton SEEERI Crotamiton—d 21,000°
N.N-Diethyl-m-toluamide(DEET) EREHE DEET-dg 5,200°
Diphenylsulfone A ZBRRRA Losartan—d, 3.500°

ARV R VT A ED DIZHT Y | MEREMEE S U OKEAEMITHT 5 TR ERE (PNEC) %
SCHRTE TR & IS LT:“S)O SCERIC Ko T KA 2 iz m U TR EORIED 1 > T
& H MRS (NOEC) LM BOIED 1 D Th 5 B 2RE (EC50) OAEH LI-E#HRE H-o
Too ZNODHEHRITT LT, REEDO MbFMEOMRE Y A7 FHOTA FF 41 (BUF TRATA FZ
Av] ) WEBRBIZLRNLT EAA Y MRECCER L CPNECRITIEA L, RAA RTA4 2 TlL, 3 &
(FB, B, WRE) OBMENT -2 2ER LTS E1E 7TEA A Ma&z108 L, 1 fET 2 &
DWEVETFEIET — 2 2B LTt . RUBFEORMET —# 03Mii> TV 25813 AL LT 100, 1R FE 72132
FEOBMERMT — X OHOYA1L1,0008 LTS, filx X, HiEWE O ClarithromyciniX, Isidori? 5 73 A
(2% A NOECZ2,000ng/L., #EBRFIDTBOEP I OWTIE, BREZE AN EME L - ALFWE O KA Ml BRos 5
WG EEEUCXTT DNOECEZ8.8mg/LE L TWo, ZDOA, FHA R7A4 A2k, 78X A MREUT
1002872 Z ERAEETH Y . T EHPNECIL, 20ng/L, 88,000ng/L & HH &b, 723, PNECIZXd
HBZHELT, ZHETITLZEANTER L, STRIZZ WV EBIEIC AT Y 035 > G613/ MEEZ BT 5
FEtE R o TEZN, AMEHETIE, PNECH ORI L 70 2 BITEHROGEMELBE T L & L,

Fio. MARWE ORI, STRICEEERPEH S LT o b b o7z, 2055
Telmisartan, Irbesartan, Candesartan, Losartan, Valsartan, Olmesartan, Fexofenadine, Diphenhydramine,
Ketotifen, DlphenylsulfoneOD10%’?”r IOWNWTIE, 77—~ 3 THEIL OECD ORRIT A K71 TG-
212, #fRIX TG-201, H#%H (Ceriodaphnia dubia) |3 Environmental Canada Biological test method (2007)(Z 3%
SNT, KEEWE AW RBEERICL D FHONOECEZH LN Lz, 0%, PNECOF HIX, 3HoOH
T HIVNOEC/ B T2 A A v M—ﬁ%zf L’C%m L7z, LT BA AV MESKIT, ARBFFECHEME L
723 %gﬁfé@.ﬁt%/ﬁ@o% TG-212 (TS EEMERERIE T, R0 o2 EIXEEEERBR T ETH D, DT
D, FATA RTA4 12> T100E L7z,

(3) -2 [EfEHhHETE (BEME, 24 =23F /A FROEGE)

S SR O [E AR 12, AR — b U P 0asis-HLB plus (225 mg; Waters®) Zfliff L7=, 7 —h VU »
VI HANZ 7 & F o5 mL, K10 mLCRTLEE L7z,
FKRECER200 mL - (/K AZKIES0 mL,  F/KALHE/K X100 mL) (20 v~ — M E IRAVEIRI0uL (451.0
mg/L) Z N, 10mL/minD il TilK Lz, £ D%, 10 mLOSEMK Tl L, =058 (2000 rpm, 5
) LEBRTAZWL TS, WL — ) o2 AZ J—A3mL, 7k h3mL, 71X
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ZL2mLEFE L TN TRHE L, 10mLOH 7 AFIZ AN TRA Lz,

Z ORA T2 BFE AT A TR0 mLIZEHME L, H%I1250% A % / — LKA CTLO mMLICFHR Uiz, Z Dk
Wiz U V7 40— (Millex®-LG, MALEL:0.2um, EEE:4mm; Merck Milliporef) TAw L, ik
Ky~ k7T 7EESHEF (LC-MS/MS : Xevo-TQS: Waters Associates, Milford, MA,USA) TH#r L7z, E
A, A A =aF ) A FREFFHO T FIEZ H(3)-1T R T,

\ll'U'El"f"—F

KEsn || Eems | [ Eews | ) B
Oasis-HLB BLDE=> ZRER
10 mL/4%> 30 mL of ultrapure water

e, R LC-MS/MS

50 % AR/ — LR

=

ERRSE, FA=F ) A FRAIE DT i —

A2/—)L3mL = 7tk
v3mL =Yoaaiay
2mL

X(3)-1

(3) -3  [EMHHGEE (PFRsOSE)
PFRsD 73Hr FIA % X (3)-21277 7, PFRsiX, I AF v 7 On[iflE LTHEASINA O HHD, 7
FTAF v I EMBEETHmBEIMEDR VL S I L, EEHEA O — Y v P InertSep Glass PLS-

3(200mg/6mL) & fEH L, EHATIC A % /7 —/8mL, #EM/KIOML TR 21T > 72, el — MEAETEIK
10pL (%51.0 mg/L) Z¥nt%. EARHEEEICERE LAY e e L o8 Y B — X — 2K &RV, AR o
EBYVPFRsOMIIZIZ T T ATF v VUANOMEDOIRRAEZFERTHZENEE L EE 2 NS, LinL, A
FAMDY WP —N—FEL | EHMEEEICERT D EALETh T, 77 AF v 7ML O %A
L7y, v ZIx—ya VY EATRERIRY BT 5720, IS B U P — R— 3@k & A ¥ ) — LT
For i e Lz,

HAERER200 ML (F/KRFEAKIZE0 mL, TR AKIZ100 mL) . 10 mL/MinD i E CEAA A — R v U %
Wil Sz, TO%, B— MY v PEBRAKIO LTS L, EFVAZBEX L TS, MRl h
— U w8 mLO T oz L, BIERNSRWE Z I Uc, BHEEEA =30 A THI0.L mLIZHHE L.
RBICAZ ) —AImL TR L, Wiz ) Y7 4 0% — (Millex®-LG, MIALEE : 02um, [HAE :
4mm ; Merck Millipore®) TAiE L, LC-MS/IMST/#T L7,

i ki

ks || Eemy | @EEwr ) @ene
InertSep Glass PLS-3 #a7k10 mL EFRER
10 mL/4y
[ ms | y[ mmms | [ [owsws
A5/—)L 8mL ERER
A2/—)L 1mL
B2 PFRsO /M7 n—

(4) GC-MSIZ &k 2 #riE D Et M OV EECOERERE, Ak Y X7 3

ATEHRAEFE D 5 B GC-MSIZ X 2 HITERSIEIL, BEHCIRIMRBIGA], E3Rdn 7 S14H & LT

(£(3)-2) . HEPLOREWE O GIEZ, Y7 rr XX AL BB A28 Uiz, BARRZeaiL
22
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BRI, AKEUEIS00mL (R ACLERES it AJK OF55132150mL) & /iR SHC B L . e 7 — MEAVEIR

(£1mg/L) 200pLds K OVINEMLEE U 7= k) b U &7 2409 (FARKERG R A K OSE1312g) 22 TR0
Lz, ZZiZvrzmm A& o50mLaiz, 1050IRE S Lc®, ¥ 7na XX o 2iET Y AT
Bk L., ZHoOEELZ2EHE VIR U7z, BEUL LR E 7 —4% U —x 8K b— % — THmLER £ TR
L7c#, ~FHh o ZI0mLBREIC 2D £ TN, ERRMTLVA0TMLE CRME L. 7 & b TIMLIZER
L7z#%. GC-MSTHMIZE L7z, GC-MSTOHIEIL, [RIKF/3HT 23N T &H - 724-nonylphenol D A %5 & 4% 07
1% & 4-nonylphenol AN D 13ME % 56t 5 &+ 5 kD212 3 1) T » 72 (#£()-3) . ©&EiX. yusr—Fh

(HI7E X E D BEKFEUIBCIZ L D 7~ BiR) BATTEHEICO VT ey — MET, asy
— FBAFTERD S TZWEIZOWTUTMERI R EHRIE T, ZhEITo T2, BT WTh bR FEEIE - PCB
ARERH  (5000fFRMEPRAER) 2 L7,

#(3)-2  GC-MSIZXHHllERSWE

- N e s PNEC
HERIE F 7 ik fEISY R 7= b ol
2(3H)-benzothiazolone e 2(3H)-benzothiazolone-d4 1000 AHfF5E
2-(methylthio)-benzothiazol B — 320 AR5
benzothiazole Ert benzothiazole-d4 8100 17)
2-methoxyphenol e 2-methoxyphenol-13C6 7500 18)
4-tert-octylphenol TeA A MR ETEHER O ) 4-tert-octylphenol-13C6 480 18)
4-nonylphenol FA T M ETEEA O 4-nonylphenol-d4 210 18)
4-methyl-2,6-di-t-butylphenol | HERLAE 4-methyl-2,6-di-t-butylphenol-d21 690 18)
caffeine ETLEC D S caffeine-13C3 5200 19)
UV-326 SARIA UV-326-d3 —
UV-327 e U] UV-327-d20 —
UV-328 SIMRIIA UV-328-13C6 10000 20)
UV-P SEAMRILILA UV-P-d3 260 21)
triclosan A triclosan-13C12 28 18)
phenol Bl phenol-d5 800 18)
#(3)-3  GC-MSTOHIELME
4-nonylphenol 4-nonylphenoll 4+ @ 13%) &
R |Aglent@lessoco) soanms) T AgilentiL 7890A(GO) S975C(MS)
PTA | Agientd VE-5TS, 0m0.25mm, 025um ] Agilent DB-5MS, 60m=0.32mm, 025um
BT KR Tg%%$ﬁ§$;$?§$%;$?ml 40°C(2 min)—8°C/min—310°C(3min)
T e L OMLI - He, LOMLITIN e
JEANTE A . 2
A L2 . 20 e
N L. S,
e s e S . ] 0 e
RSy S .c.00 ] 20 e
EmEE ] e 20 e
A LB O . T A
BHE— R SIM SIM

oS EE T, EEORIE KO KERE 2 o8 Lz, ABFFEOSEEE TH 5 FEHE, K
Brerfi, SeEEBL. A EREIONA. ENZBREAFEATIIL RN ZES BRI 0 5 H 188 A N 2 7 712288 B9 7~ &
fefit 2 2 T 7R TSRS I 1T 2 REH 2 0 L7, RS LT, SRkl ING > & FRLEES 72 &SPk
REAE SN DM Z Bt & FIRICERZDAT TG T2 2 O, AF L BRITERK LTz, F7. HEHBICE
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FTHERE LT, FARLEE6 AT (RAKEBORAKEDRE) 3 LOFERSET WKRED b atrds
&L, MEWEOFIES )L O IR T/KLEE TRRIZK T DBV DWW T hRMii§ 5 2 & & Lz,

4. BRROUBE

(1) EWKEREEICEB T 2 ETEH R E OBREIFRE - JeHIROMI, U 227 OFFfi (LC-MS/MS)

TG HRALEWE OO R 2 . AWTTE2EIEE CROCER, KBk, TedlR, AR S WO, &
OWER] (B3R E A =aF 7 A RREIE, PFRs) (201 TER@)-1~FK4-@B)IrT, T —XAHIC
HHrarverPAEBE L, AEFEHFEICH LTS 19 BBIICOW T, BIRELE A 25 S £TO
FETHRRL, HFRIBKDOY 7Y o 7 HEOMRE S % A1) [C-5] & L7-, DEET. DiphenylsulfonelZ
DNWTIE, 77 7 RBIER TS MDL 2 X Chieied, AOWEMEN ST T v 7 i Z 2 LgIv
Too AERRY A ZFHMIL, 2O DILFWEORE L PNEC & &2 LTz, & LIIbFWED O b,
Clarithromycin, 14-Hydroxyclarithromycin, Erythromycin, Telmisartan, TDCPP, TCPIZ->\Ti%, 1 oF 7%
B OHF T PNEC 22 CTHY ., ZNHOHBOIZE A EDIO FHICALE LTz, AHRO(LEY)
HOYHBRELY A7l A BT A4 > Tk, TRIBREIRE (PEC) /PNECHA0.LRM DL &L [5&ROIE
IR | 0.1=PEC/PNECIHALRI DAL MEWIEN £ | PEC/PNECHALLL LDOEAE 14
BOEEDBM SHELTWD,

F7o. FHEZEIZEHT S & Clarithromycin SO HUEME X4 SN, BRSO DEET X Clothianidin <2
Dinotefuran & Vo 72 ERREIZE IR DN & < 7R DMAIC b o 72,
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®@W -1 EEORKRIFKIBUZE T DAERERCFWE (ERnFR) OOHRER (HEELS R : ng/L)

. . 2- 3- Carbamazepine
o) _ ) . 14-Hydroxy Erythro Trime Diclo 5-Hydroxy o Carbama Fexofe
(g |PAHISEME | Clarithromyein clarithromycin mycin thoprim fenac diclofenac Sulpiride zepine Hydroxycarba | Hydroxycarba 1o.11 nadine
mazepine mazepine epoxide
24 i £l i A3 i £l il il i Bl i Bl =i il =i Bl =i Bl =5 il =i Bl k]
KR FEZRE BEFAE [ 600 150 580 200 100 29 70 37 45 96 73 71 890 780 42 49 30 27 30 29 30 26 2,500 | 1,300
KR FE-REN THRME [ 570 120 510 180 370 21 71 30 45 81 72 39 760 740 36 47 26 23 27 23 25 30 2,200 | 1,400
RER )l e (1.7) | ND. | 26 (0.4) | N.D. | N.D. N.D. N.D. N.D. N.D. N.D. N.D. 20 83 2.1 13 (0.5) | N.D. | N.D. | N.D. | (1.6) N.D. 18 N.D.
g S 4.6 N.D 7.1 0.7 N.D N.D. (5.5) N.D N.D. N.D. N.D. N.D 71 6.2 5.8 1.0 1.7 N.D. 1.8 N.D. 3.8 N.D. 120 N.D
EHEEE > % — B N.D. N.D. | (0.4) | N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 5.1 (3.1) 2.7 1.6 (0.4) | N.D. | (0.6) | N.D. (1.8) N.D. (3.8) (2.3)
HE)#e > 2T 71 N.D. 32 N.D. | (3.4) | N.D. 12 N.D. (2.2) 4.6 25 N.D. 220 50 43 76 6.6 23 N.D. | 1.4 11 (2.6) 690 100
1= RN ERIE N.D. | 2.5 N.D. | 49 57 N.D. N.D. N.D. N.D. N.D. N.D. N.D. 4.1 16 4.8 14 N.D. | ND. | N.D. | N.D. | N.D. N.D. N.D. 28
TER wRI FIARE 470 7 470 81 57 17 73 22 70 28 92 17 1,000 300 51 15 34 7.8 36 7.0 37 8.9 3,500 560
LEET ) S 530 250 570 310 26 31 87 52 36 89 100 110 610 620 31 35 25 31 28 28 20 18 4,600 | 1,600
EZEET el 7 ) 340 23 330 29 23 N.D. 62 (5.2) 17 7.5 65 7.4 400 74 22 12 20 3.7 22 2.4 17 (2.9) | 2,400 180
ZHET I RS 400 100 390 130 25 9.3 71 28 27 42 68 51 470 280 26 22 26 19 26 17 18 12 2,900 840
HEET Il BRI 97 16 110 31 N.D. | (3.8) 27 10 11 (2.0) 5.5 N.D. 140 100 71 6.9 5.1 2.6 6.3 2.8 55 3.7 730 210
EZEET W)l B 240 45 310 95 N.D. 11 110 19 32 17 16 10 390 240 19 15 16 11 20 11 13 9.4 2,200 730
HRE ZE) KEE N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.1) N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
FRE ZE) BEE 180 57 220 79 30 16 22 15 29 11 (4.4) N.D. 360 270 39 27 19 11 24 11 29 16 1,700 420
ZEN BEFE 130 32 170 40 21 8.0 17 10 28 4.4 (3.8) N.D. 370 190 43 22 17 7.0 21 2.6 30 15 1,400 320
HRE ZEN BE)IERE 180 30 230 40 36 9.3 18 14 35 8.9 8.0 N.D. 370 220 45 28 19 6.3 21 29 32 16 1,700 340
HRE EN S 15 77 25 8.6 N.D. N.D. N.D. N.D. (1.3) N.D. N.D. N.D. 58 40 11 75 1.7 ©.7) 1.8 (0.5) 5.7 3.1 240 59
HRE KRN BEHE 23 N.D. | 16 (0.5) | N.D. | N.D. N.D. N.D. N.D. N.D. N.D. N.D. (2.3) 4.0 2.1 17 N.D. | ND. | N.D. | N.D. | N.D. N.D. 8.0 8.3
HRE Bl B 4.1 (1.1 53 1.2 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 61 30 53 23 6.1 1.9 4.3 1.7 22 9.2 17 7.1
HRE P BFEHE N.D. (0.26) N.D. N.D. N.D. N.D. N.D. 27 N.D. N.D. (1.4) (3.3)
HRE Wi mIE 7.3 2.7 N.D. N.D. N.D. N.D. N.D. 0.8 N.D. N.D. N.D. N.D.
HRE BN LB N.D. (0.50) N.D. N.D. N.D. N.D. N.D. 21 N.D. N.D. N.D. (3.2)
T BAIE 250 19 340 59 40 18 38 9.1 84 20 24 7.1 450 240 28 22 19 12 22 12 19 12 1,400 500
R AEE 190 14 260 39 39 10 38 11 70 18 19 3.9 390 220 27 20 15 10 18 10 19 11 1,100 | 1,000
FBEI NEfE 350 82 450 150 59 34 68 31 130 55 64 25 580 500 38 34 26 20 29 24 23 22 2,000 | 1,000
R FBE)I mEE 190 72 220 130 26 22 36 22 46 30 23 14 360 370 21 25 13 14 14 15 12 14 1,100 830
HRE RIS 160 4.1 240 10 23 15 46 N.D. 48 2.4) 34 N.D. 460 64 33 6.8 15 18 18 3.1 21 33 1,000 79
SERE LI i 140 13 190 30 25 3.1 33 8.2 39 17 12 4.0 360 160 27 15 12 75 16 6.1 16 7.1 880 230
i TFIRAE 0.83 0.25 33 3.1 1.2 2.0 1.2 0.09 0.36 0.24 11 17
TEE T RAE 2.2 0.66 8.7 8.2 3.3 5.2 3.3 0.25 0.94 0.64 3.0 4.6
PNEC 20 27 200 31,200 1,100 >100,000 250 300,000
. Epina Keto Diphen Telmi Irbe Olme Val Lo Cande Crota
BAH RS RWE DEET Diphenylsulfone
stine tifen hydramine sartan sartan sartan sartan sartan sartan miton
£ = 28 =M £l = £l =8 £ = £ = 28 = £l =M £ =8 £l = £ =i £l =8

BREFAE [ 130 44 (0.6) | N.D. | 340 | 260 860 | 1,200 | 430 510 530 660 440 220 110 83 160 | 130 |1,300 |3,800 | 100 210 | 1,200 | 140

moEE)N THAE | 120 | 40 | 0.7 | ND. | 270 | 240 | 810 | 1,00 | 380 | 460 | 490 | 570 | 420 180 | 100 | 75 | 130 | 100 |1,100 | 830 | 100 | 200 | 970 | 140
&N TR N.D. N.D. N.D. N.D. N.D. (2.2) 38 13 12 4.1 19 8.7 8.4 N.D. 1.1 0.5 10 N.D. 32 76 (3.1) N.D. N.D. (3.5)
MEN LIS 10 | N.D. | N.D. | N.D. | (4.4) | N.D. | 86 13 38 3.1 47 55 13 ND. | 42 | 05 | 18 | ND. | 100 | 86 | 64 | ND. | ND. | ND.

RE)I#te> 2 —L&| N.D. N.D. N.D. N.D. N.D. N.D. 8.8 (2.0) 32 (0.9) (3.7) (1.6) N.D. N.D. 0.85 N.D. (2.9) N.D. 14 5.0 (3.4) N.D. N.D. (3.1)

@it 2—TH 43 | 20 | ND. | ND. | 23 | 35) | 190 | 47 75 23 190 32 33 ND. | 12 16 | 57 | 26 | 290 | 60 | 20 | ND. | 11 75
el e N.D. 27 N.D. N.D. N.D. 7.8 2.2) 28 N.D. 4.6 N.D. 6.7 N.D. N.D. N.D. 0.9 N.D. N.D. 7.8 18.0 N.D. 6.8 (2.5) 8.1
el fgl [ 180 | 37 | 12 | ND. | 120 | 95 | 1300 | 420 | 530 | 140 | 570 | 170 180 36 140 | 27 | 200 | 39 [1600 290 | 26 45 76 44
R S 270 55 0.9 N.D. 72 480 730 830 350 350 340 490 530 32 110 57 120 65 760 640 190 190 150 350
B 120 | 14 | (05 | ND. | 56 | 66 | 600 | 88 | 220 | 65 250 86 | 1,100 | 110 80 13 [ 120 | 13 | 750 | 110 | 63 | 290 | &3 55
I hEFE 150 43 0.7 N.D. 71 330 730 490 250 160 280 250 1,100 200 95 54 110 42 890 350 73 180 83 99
L] 55 | 18 | N.D. | N.D. | 87 | 89 | 200 | 150 | 81 33 87 78 300 80 26 13 36 | 82 [ 170 | 93 | 47 | 130 | 35 56
wligs)1| 170 36 0.7 N.D. 33 270 540 340 220 130 230 210 1,000 220 76 38 120 45 440 230 110 130 87 100
2 N.D. | ND. | N.D. | N.D. | N.D. | ND. | ND. [ ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | N.D. | ND. | 11 ND. | 53
SE 88 22 (0.2) | N.D. 98 94 620 370 210 130 300 190 130 27 43 17 95 46 510 260 18 120 47 56
2 8 | 16 | N.D. | ND. | 80 | 69 | 580 | 290 | 220 | 89 300 | 130 100 31 35 12 | 110 | 40 | 600 | 190 | 46 | 120 | 52 55
ZEI 96 30 (0.3) | N.D. 82 49 670 290 230 100 290 150 78 18 38 12 130 51 680 980 30 120 56 60
I 13 6 | ND.| ND. | 13 | 16 74 58 46 19 45 22 12 (5.0 | 48 | 23 | 17 | (61) | 100 | 33 | 12 48 16 13
KEN W5 N.D. N.D. N.D. N.D. N.D. N.D. 5.9 8.3 1.6 21 4.4 8.5 (5.4) N.D. 0.54 0.65 N.D. N.D. 15 37 8.0 140 11 11
Il Fiers 6.4 | ND. | ND. | ND. | (41) | 63 | 20 9.1 30 41 42 8.6 ND. | (67) | 063 | 048 | 14 | ND. | 19 | 11 | 39 73 75 | 1)
FHIN SERE N.D. N.D. N.D. (3.0) 1.1 4.4 N.D. N.D. N.D. (6.3) N.D. (4.5)

Bl RIS N.D. N.D. N.D. (2.5) 0.63 (%)) N.D. N.D. N.D. N.D. N.D. (3.9)
B B N.D. N.D. N.D. 8.6 (0.37) N.D. N.D. (0.38) N.D. N.D. (2.8) 7.6
F BAME 79 | 10 | ©2 | ND.| 25 | 11 | 550 [ 400 | 260 | 150 | 310 | 230 | 360 57 65 22 | 120 | 42 | 900 [310 | 39 | 110 | 480 [ 110
Fl SEOE 61 10 N.D. N.D. 17 11 450 340 220 130 290 210 320 55 58 21 110 42 770 280 44 150 340 110
W) hAE 120 | 40 | (0.2) | ND. | 67 | 38 | 900 | 850 | 350 | 300 | 400 | 420 | 470 120 90 52 | 170 | 85 |1,00 | 620 | 46 | 110 | 160 | 170
e EEE 65 26 N.D. N.D. 47 39 380 570 180 200 240 290 270 100 50 39 87 62 590 440 39 120 140 130
S RIS 62 | (3.4) | ND. | ND. | 17 | 58 | 590 | 94 | 250 | 33 350 58 230 27 55 57 120 | 90 | 910 | 74 | 56 96 94 21
Bl FAE 54 16 N.D. N.D. 15 11 400 260 190 93 270 160 260 42 47 15 99 29 690 170 57 110 160 79
1R TRIE 13 0.20 1.9 2.1 0.19 14 3.1 0.15 2.5 25 2.2 1.9
TETRE 3.3 0.53 5.1 5.6 0.51 3.7 8.1 0.40 6.6 6.7 5.9 5.0
PNEC 21,800 2,200 880 1,600 32,000 >2,200,000 240,000 320,000 >1,000,000 21,000 5,200 1,600

N.D.RH FRERE. O AOBEILES TRERS
* Fexofenadine, Ketotifen, Diphenhydramine, Telmisartan, Irbesartan, Olmesartan, Valsartan, Losartan, Candesartan, Diphenylsulfone®PNECIE, %75 —< 3 I W TEEEERBRE M LEH
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#(4)-2

NI 31T B AR B RAL W E (B3R OFTRER (DRI IH&BE %) « ng/L)

I 2- 3- Carbamazepine
wE | 14-Hydroxycla | Erythro Trime Diclo 5-Hydroxy Carbama Fexofe
: FokHE & E | Clarithromycin |~ ) ) ! Sulpiride Hydroxycarba | Hydroxycarba 10,11 )
[Er =) rithromycin mycin thoprim fenac diclofenac zepine nadine
mazepine mazepine epoxide
x| me | 2@ | mm | am | mm | 2w | B | am | mm | sm | =M | am B | am | mm | am | mm | 2w | B8 | 2w | mm | 2 | =8
A Al 35 [ 79 [ 39 [95 [ 40 [ND. [ ND [ G6 [ @937 [ ND [ ND | 56 27 51 [ 64 [26 [ 21 [23 [20 [0 Go) [ 180 | 52
A A2 160 | 48 | 230 | 80 | 39 | 11 30 21 19 21 18 13 220 130 13 10 10 |62 |11 |74 |11 42 |1600 | 270
A A3 100 | 89 | 150 | 17 | 59 | ND.| 18 | (55 | 18 | 48 | ND. | ND. | 170 50 17 92 |75 |39 |81 |40 | 11 31 | 920 | 140
B B-1 21 | 51 |24 | 10 | 57 | ND. ND. | A7) | 29 | 0) | ND. | 42 39 37 | 59 | 14 | ND. | 14 |09 | @& | ND | 82 49
B B8-2 21 | 27 | 30 | 48 | ND. | ND. ND. | 74 | ND. | (1) | ND. | 110 26 92 | 50 | 47 |09 |57 [09 |39 | (25 | 180 | 40
B B8-3 200 | 43 | 240 | 56 | ND. | 72 1 21 17 29 12 480 180 21 10 15 |53 |15 |36 | 15 68 [1,100 | 290
c c1 (18 | ND. | 33 | 15 | N.D. | ND. ND. | ND. | ND. | ND. | ND. | 15 10 | 062 |08 | ND. | ND. | ND. | ND. | ND. | ND. | 26 15
c c2 (18 | ND. | 37 | 14 | 36) | ND. N.D. | (20) | ND. | ND. | ND. | 14 10 | 082 | 091 [(059)|(0.37)(0.57)((0.35)| N.D. | ND. | 24 19
c c3 ND. | ND. | ND. | ND. | N.D. | ND. N.D. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | (0.18) [ N.D. | N.D. | N.D. | N.D. | N.D. | ND. | N.D. | (2.0)
c c4 750 | 200 | 910 | 340 | 370 | 210 58 | 140 | 180 | 120 | 160 | 1,200 | 1,200 | 72 50 53 | 46 | 52 | 54 | 39 33 |3,600 | 2,000
D D-1 62 | ND. | 69 | (03) | ND. | ND. ND. | (@3) | ND. | ND. | ND. | 11 (13) | 14 | 07 | ND. | ND. |(0.46)| ND. | ND. | ND. | 21 (@)
D D-2 15 | 12 | 20 | 19 | 3.4) | ND. ND. | 44 | ND. | ND. | ND. | 43 11 55 | 1.9 | 1.8 | (05) | ND. | ND. | 24) | ND. | 67 23
D D-3 360 | 85 |39 | 85 | 57 | 30 25 69 48 39 27 480 300 38 26 22 | 13 |22 | 15 | 24 14 [1300 | 610
E E-1 510 | 54 | 540 | 71 | 57 | 19 79 29 | 120 | 33 95 16 970 330 60 20 37 | 11 | 39 | 10 | 37 10 [2100 | 680
E E-2 58 | 46 | 59 | 75 | 98 | ND. | 18 | (7.3) | 28) | (25 | ND. | ND. | 100 43 10 42 |19 | ND | 13 | (03] 73 | @25 | 230 | 62
F F-1 79 | 21 | 88 | 26 | ND.| (59 | 19 8.2 25 6.9 18 N.D. | 220 93 37 16 |90 |39 | 10 |32 |2 79 | 550 | 170
F F-2 96 | 29 |120 | 32 | 15 | (82 | 19 12 14 55 | ND. | ND. | 220 120 27 19 |92 |41 |94 |14 | 15 10 | 650 | 230
F F-3 47 | 23 | 62 | 28 | ®1) | (65 | 11 10 68 | 50 | ND. | ND. | 130 110 15 16 |40 |40 |32 |14 |78 | 7.8 |[310 | 170
F F-4 380 420 | 120 | 57 | 38 95 74 82 73 80 53 840 640 49 45 38 | 28 | 37 | 29 | 28 21 |2700 | 910
F F-5 25 28 |38 | 1.8 | ND. | (33 | ND. | 51 | ND. | ND. | ND. | 22 15 44 | 31 | 11 | ND. | ND. [ ND. |52 | ND | 130 | 24
G G-1 95 10 | 25 | ND. | ND. | ND. | 77 | 56 | (22) | ND. | ND. | 19 11 57 | 19 |11 |10 | 16 [ 09 [ND | (@8 | 44 | (19
H H-1 72 75 | 58 | 38 | ND. | 10 ND. | 12 | (18 | ND. | ND. | 81 8.0 62 | 14 |36 | ND |24 | (04|39 | ND. | 320 | 46
H H-2 310 290 | 10 | 11 | ND. | 51 ND. | 43 | @D | 39 N.D. | 300 13 39 2 18 | 0D | 19 | (©6 | 16 | (1.0) [1,200 | 59
H H-3 20 13 | 07 | ND. | ND. | ND. | ND. | @7) | ND. | ND. | ND. | 13 (14) | 26 | 08 | ND. | ND. | ND. | ND. | 23) | ND. | 37 8.0
I 11 9.1 12 |39 | ND. | ND. | 77 | 29 | 45 | (22) | ND. | ND. | 59 37 62 | 48 |24 |18 |37 |12 |32 | 28 | 99 65
I -2 28 34 | 50 | (51) | ND. | 29 36 25 36 25 N.D. | 230 i) 22 50 | 10 |19 |78 | 19 | 13 39 |52 | 79
J IEt 3.0 30 | ND. | ND. | ND. | ND. | ND. | 49 | ND. | ND. | ND. | 43 42 50 | 09 |15 | ND. |21 | ND. |52 | ND | 48 5
J J-2 860 900 | 220 | 80 | 38 | 150 | 8 | 220 | 120 | 250 | 100 | 1,400 | 710 75 | 100 | 63 | 33 | 67 | 36 | 53 24 |3,200 | 1,600
K K-1 2.4 23 | 11 | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | 6.2 12 44 | 48 | ND. | ND. | ND. | 02 | ND. | ND. | 23 34
K K-2 430 430 | 200 | 53 | 24 67 41 79 65 89 32 750 640 62 55 32 | 30 |3 |30 |34 29 |2300 | 1,700
L L1 26 36 | 53 | ND.| ND. | (68 | ND. | 82 | ND. | ND. | ND. | 53 31 68 30 | 16 | ND. | 1.6 | ND. | 19 87 | 150 | 72
L L2 240 340 | 250 | 39 | 27 | 140 | 28 | 170 | 120 | 330 | 130 | 800 480 74 45 45 | 24 | 44 | 25 | 37 25 |1,800 | 1,000
M M-1 15 21 |22 | (63) | ND. | (32 | ND. | 3.1 | ND. | ND. | ND. | 33 36 76 | 17 |36 |05 |35 [09 |66 | 12 | 130 19
M M-2 19 27 | 78 | (6.9 | ND. | 36) | ND. | 28 | 15 | ND. | ND. | 130 18 40 | 24 | 16 | ND | 09 |[ND | (28 | ND. | 140 | 42
M M-3 72 100 | 7.7 | 22 | ND. | 22 N.D. | 25 ND. | 15 N.D. | 280 14 85 | 09 |58 | ND |51 |06 |50 | ND |39 | 27
N N-1 N.D. ©3) | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | 32) | 61 03 | 04 | ND. | ND. | ND. | (06) [ ND. [ ND. | 62 13
N N-2 N.D. N.D. | ND. | ND. | ND. | ND. | N.D. | ND. | ND. | ND. | ND. | ND. | (14) | (0.2) | 05 | N.D. | ND. | N.D. | N.D. | N.D. | ND. | ND. | (2.2)
N N-3 35 49 | 22 | a7 | 38 | 12 35 | 61 | ND. | 10 ND. | 48 30 34 | 25 |39 | ND. |30 [ 18 | (16| (1) | 220 | 85
N N-4 N.D. ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | 02 | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND.
N N-5 48 67 | 14 | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | 20 47 10 | 30 |04 |09 |ND |18 |ND | Q9 | 22 58
N N-6 N.D. N.D. | (05) | ND. | ND. | ND. | N.D. | N.D. | ND. | ND. | ND. | (20) | 36 | (01) | 05 | ND. | ND. | ND. | ND. | ND. | ND. | (1.8) | 58
0 0-1 N.D. 11 | 08 | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | 10 5.4 26 | 1.8 | (05 | ND. | ND. | (06) | ND. | ND. | 13 10
0 0-2 17 24 | ND. | ND. | ND. | (7.7) | ND. | ND. | N.D. | N.D. | ND. | 120 ND. [ 90 | ©2 | 27 | ND. | 15 | ND. | 44 | ND. | 220 | ND.
0 03 42 58 | 1.0 | 33) | ND. | 15 N.D. | (@5) | ND. | ND. | ND. | 200 46 13 42 | 51 | ND | 45 | ND. | 80 | (19 | 450 | 7.1
0 0-4 66 93 | 21 | @7 | ND. | 30 86 10 13 N.D. | 6.0 410 140 30 13 4 |57 | 10 |62 | 16 65 | 880 | 190
P P-1 N.D. ©05) | 03) | ND. | ND. | (62 | (6.2) | N.D. [ ND. | (32) | ND. | 42 4.8 07 | 05 | ND. | ND. | ND. [ ND. [ ND. | ND. | 7.0 | (42)
P P-2 9.1 13 | 10 | ND. | ND. | 86 | (64) | 59 | 35 | 11 ND. | 54 59 27 |24 |15 |09 | ND. |18 | @9 | ND | 9 100
P P-3 N.D. N.D. | ND. | ND. | ND. | ND. | N.D. | N.D. [ ND. | ND. | ND. | N.D. | N.D. | N.D. | N.D. [ N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D
P P-4 47 65 | 86 | ND. | ND. | (43) | ND. | 37 | 7.7 11 10 31 41 21 |22 |12 |20 |13 |11 [ ND | @D | 57 79
Q Q-1 (1.0) 14 | (04) | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | 79 7.7 12 | 13 | ND. | (04) | ND. | 03) | ND. | ND. | 14 62
Q Q-2 13 18 | (05) | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND. | 73 49 09 | 08 | ND. | ND. | (03) | ND. [ ND. [ ND. | 13 | (19
Q Q-3 25 35 | 13 | ND. | ND. | ND. | ND. | ND. | ND. | ND. | ND 13 1 21 | 1.7 | ND. | ND. | ND. | ND. | ND. | ND. | 21 12
R R-1 (0.3) N.D. N.D N.D N.D. 49 (0.8) N.D. ©0.5) N.D. (4.5)
R R-2 N.D N.D. N.D N.D N.D. 4.0 1.7 N.D. ©0.5) N.D.
R R-3 (0.5) N.D. N.D N.D N.D. 10 24 N.D. N.D N.D. 17
R R-4 08 N.D. N.D. N.D N.D 48 08 N.D. N.D N.D. 10
s S-1 15 21 | 17 [ ND. | ND. [ 90 | 39 [ 51 | 45 | ND. | ND. | 36 38 35 | 32 [28 |24 [27 |27 [@o| @6 | 82 55
s S-2 N.D. ©05) | 05 | ND. | ND. | ND. | N.D. | N.D. | ND. | ND. | ND. | ND. | (16) | (0.2) | (02) | N.D. | N.D. | N.D. | N.D. | ND. | ND. | 70 | (3.1)
R TFIRE 0.83 0.25 33 3.1 12 2.0 12 0.09 0.36 0.24 1.1 1.7
EETRIE 2.2 0.66 8.7 8.2 33 5.2 33 0.25 0.94 0.64 3.0 4.6
PNEC 20 27 200 31,200 1,100 - >100,000 250 - — - 300,000

N.D.IS I FRRIERB. O AOKEIZER TRIERS
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T Ep.ma K‘e(o D\phe.n Telmi Irbe Olme Val Lo Cande Cto(a OEET Diphenylsulfone
(BiaER) stine tifen hydramine sartan sartan sartan sartan sartan sartan miton
w2 | mm | 2@ | =S = o| osm | Em | 2@ | mm | £m | =S = | sm | EM | sm | mm | am | =m | am | EM [ 28 | =8
A Al 87 [ 99 [ ND. | o 9.0 | 13 61 47 20 14 51 59 98 25 6.9 3.9 18 |93 [210 [ 55 | 26 190 14 13
A A2 120 | 31 | (03)] 76 | 39 64 | 270 | 180 | 110 | 70 180 | 240 78 22 42 17 51 29 | 460 | 140 | 36 150 63 38
A A3 29 14 [ ND.| 7 14 11 | 230 96 93 37 170 | 140 170 48 32 8.6 37 15 | 450 | 78 36 | 300 50 20
B B-1 70 | 52 | ND. | ND. | (45) | 86 69 49 13 13 25 34 66 30 5.9 5.0 12 | ND. | 190 | 76 | 49 | 240 19 9.1
B B-2 11 | 57 | ND. | ND. | 11 | ND. | 130 29 59 12 81 24 240 21 21 3.4 20 | ND. | 210 | 36 | 40 180 23 9.2
B B-3 140 | 38 | N.D. | N.D. | 54 88 | 670 | 250 | 210 | 82 250 | 110 370 41 89 17 66 19 | 650 | 190 | 58 160 62 36
c c-1 N.D. | ND. | ND. | (03) | 2.2) | 3.9) | 14 17 7.7 8.9 85 20 26 16 2.0 14 | (28) | 36) | 15 11 95 20 83 | (2.0)
c c-2 (2.6) | (1.5) | ND. | ND. | @7) | 5.4 11 22 88 | 9.7 10 22 32 24 23 15 | ND. | (43)| 16 12 | 100 19 10 (3.5)
c c-3 N.D. | N.D. | N.D. [ N.D. | N.D. | (29) | N.D. | N.D. | (0.45) | 0.82 | N.D. | (2.3) | N.D. N.D. | (0.18) | N.D. | N.D. | N.D. | N.D. | (6.6) | 25 ND. | B2) | ND.
c c-4 470 | 140 | 1.1 | (05) | 660 |1,700 | 2,300 | 2,800 | 880 | 910 | 860 | 1,800 | 3,300 | 1,200 | 340 | 180 | 300 | 280 [1,500 |1,300 | 180 | 1,200 | 120 | 170
D D-1 N.D. | ND. | N.D. | 06 | ND. | 86 | (23) | 5.0 4.7 1.0 13 6.0 24 (3.4) | 30 04 | ND. | ND. |32 |73 |75 33 82 | (46)
D D-2 (2.3) | ND. | ND. | 14 | 24) | 65 50 25 21 4.8 44 31 77 16 6.2 1.6 11 | ND. | 120 | 27 | 21 95 19 13
D D-3 77 39 | ND. | 12 | 150 | 51 | 820 | 630 | 280 | 180 | 350 | 550 260 31 61 15 | 120 | 66 |1,00 | 410 | 34 81 56 60
E E-1 120 | 37 | 09 | ND. | 210 | 8 |1300 | 550 | 550 | 190 | 540 | 460 240 73 120 | 39 | 250 | 79 [1,700 | 420 | 38 66 74 45
E E-2 18 | 46 | ND. | ND. | 23 10 | 200 53 39 19 39 70 100 16 8.0 33 38 15 | 290 | 64 | 29 23 26 11
F F-1 35 14 | ND. | ND. | 31 14 | 290 | 150 | 120 | 54 140 | 150 53 20 16 76 98 28 | 470 | 140 | 7.8 96 23 17
F F-2 37 17 | ND. | N.D. | 51 46 | 290 | 200 | 120 | 58 150 | 180 49 18 19 75 60 33 | 470 | 150 | 12 68 20 26
F F-3 19 14 | ND. | ND. | 34 12 | 170 | 160 60 51 74 160 53 13 10 65 | 42 29 | 250 | 150 | 8.9 65 16 26
F F-4 210 | 110 | (0.4) | N.D. | 400 | 300 |1,300 |1,100 | 330 | 320 | 520 | 1000 | 420 93 76 28 | 150 | 94 [1,500 | 620 | 66 160 99 130
F F-5 (1.9) | ND. | ND. | ND. | 16 | (33) | 62 24 17 8.0 20 23 100 26 4.5 13 15 | 52 | 140 | 42 19 100 18 15
G G-1 (22) | 13 | ND. | 21 | 39 | 25 49 58 11 7.9 16 25 37 13 25 15 15 10 69 | 24 | ND. | 80 ND. | (2.4)
H H-1 72 | (2.0) | ND. | ND. | 84 | 84 | 130 28 34 6.8 51 22 110 11 14 1.6 34 | (4.0) | 280 | 31 35 80 14 (4.6)
H H-2 47 | (25) | 055 | ND. | 160 | 14 | 490 41 120 | 95 | 200 32 180 13 59 2.7 95 | (5.6) | 680 | 34 | 250 76 41 5.5
H H-3 N.D. | N.D. | N.D. | N.D. | ND. | 3.4) | 18 (4.6) | 65 15 26 7.0 9.2 ND. | 1.0 | ND. | (50) | ND. | 50 | (41) | 62 18 (3.6) | N.D.
| 1-1 10 | 72 | ND. | ND. | 30) | 5.2 87 67 48 25 40 70 (7.2) | ND. | 29 13 19 12 | 110 | 50 | 9.1 18 6.7 13
I 1-2 48 | 71 | ND. | ND. | 10 | 52 | 400 75 140 | 27 180 72 59 ND. | 34 17 77 13 | 460 | 68 | 47 31 17 18
J )1 34 | ND. | ND. | ND. | ND. | ND. | 39 10 34 43 23 11 18 ND. | 1.7 | ND. | ND. | ND. | 47 | 44 | ND. | (34) | ND. | ND.
J -2 210 | 100 | 0.7 | (0.4) | 750 | 580 | 2,200 | 1,300 | 660 | 350 | 780 | 1,000 | 3,000 | 420 | 330 | 160 | 330 | 120 [1,500 | 620 | 76 | 290 | 160 | 120
K K-1 (1.3) | (28) | N.D. | ND. | ND. | 5.7 | (43) | 20 3.9 48 ND. | 9.2 22 11 0.7 14 | ND. | ND. | 7.2 | ND. [ ND. | 17 @y | @n
K K-2 81 27 | ND. | 02) | 48 38 | 810 | 730 | 300 | 290 | 390 | 390 280 86 65 45 | 180 | 100 |1,000 | 570 | 34 | 250 57 86
L L-1 11 | 35) | ND. | ND. | 18 10 63 35 34 8.2 52 18 85 31 11 3.0 19 | 86 | 190 | 41 73 | 260 47 32
L L-2 220 | 24 | 08 | (0.3)| 620 | 390 | 1,600 | 880 | 340 | 240 | 560 | 330 510 120 | 170 | 77 | 260 | 120 |1,600 | 560 | 99 | 280 94 120
M M-1 49 | ND. | ND. | ND. | (5.0) | 23) | 43 13 37 7.8 130 17 51 (4.1) | 36 1.8 19 | ND. | 83 | 85 | 12 30 12 (3.4)
M M-2 88 | ND. [ ND. | ND. | 11 | (9 | 75 27 24 12 43 22 23 ND. | 24 3.0 12 | ND. | 80 18 | 7.4 25 9.4 5.3
M M-3 21 | ND. | ND. | ND. | 34 | 75 | 200 34 81 12 130 22 160 15 100 | 2.0 34 | ND. | 220 | 15 11 70 25 (3.8)
N N-1 N.D. | (1.6) | N.D. | ND. | ND. | 52 | 39) | 6.4 15 2.7 (31) | 59 (52) | ND. | (04) | 07 [ ND. | ND. |30 |52 |BD| 43 ND. | (36)
N N-2 N.D. | ND. | N.D. [ ND. | ND. | 32 | ND. | (2.6) | (05) | 1.0 N.D. | N.D. N.D. N.D. | 0.6 05 | ND. | ND. | 32 | ND. | ND. | 24 ND. | 32
N N-3 11 | ND. | ND. | ND. | 26 26 | 130 65 36 25 56 33 240 74 15 7.9 16 | ND. | 110 | 39 | 26 120 75 10
N N-4 ND. | N N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | (0.3) | N.D. | N.D ND. | (62 | ND. | ND. | ND. | N.D. | N.D. | ND. | ND. | 16 N.D. | N.D
N N-5 (23) | 31 | ND. | ND. | 61 | 21 15 41 6.6 28 12 34 63 70 1.9 45 | ND. | ND. | 16 | 28 | (4.6) | 87 ND. | 55
N N-6 ND. | ND. | ND. [ ND. | ND. | 27 | ND. | ND. | (03) | 47 ND. | 34 7.8 ND. | ND. | 05 | ND. | ND. | 13 | (58) | ND. | 53 N.D. | ND
o 0-1 N.D. | N.D. | N.D. | ND. | ND. | (26) | 24 11 9.3 3.2 13 16 @7 | 7 | 14 | 05 [ ND | ND. | 120 | 10 | (23)| 26 52 | (44)
[ 0-2 84 | ND. | ND. | ND. | 16 | ND. | 150 | (3.6) | 40 0.5 80 3.2 69 ND. | 14 ND. | 20 | ND. | 140 | 95 | 24 24 19 N.D.
¢} 0-3 14 | ND. | ND. | ND. | 32 | (27) | 280 11 87 25 140 13 130 ND. | 29 ND. | 3¢ | ND. | 250 | 12 | 32 23 28 (3.8)
¢} 0-4 28 12 | ND. | ND. | 39 19 | 600 | 290 | 250 | 98 390 | 350 190 24 53 10 80 33 | 690 | 710 | 46 81 29 14
P P-1 N.D. | N.D. | N.D. | N.D. | N.D. | ND. | 3.0) | (33) | 13 1.1 N.D. N.D. N.D. N.D. | ND. | (03) | N.D. | N.D. | 23 10 | (3.0) | (49) | 88 14
P P-2 6.9 N.D. | ND. | 97 | 78 52 44 17 15 31 29 120 74 13 61 | 68 | (6.0) | 55 30 | 70 22 3.9 13
P P-3 N.D. N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D N.D. N.D. | ND. | ND. | N.D. | N.D. | N.D. | N.D. | N.D. | (5.1) | N.D. | N.D.
P P-4 (2.3) N.D. | ND. | 16 21 49 66 9.0 17 18 25 51 ND. | 33 35 | B7) | (44) | 49 33 | 39| 41 | ND. | 52
Q Q-1 (1.5) N.D. | ND. | 3.9) | 3.0) | 11 (5.4) | 41 3.2 10 7.1 8.0 ND. | 08 | (03) | (4.9 | (26) | 29 15 | 6.4 17 N.D. | N.D
Q Q-2 N.D. N.D. | ND. | (23) | ND. | 98 7.2 50 | 25 7.9 5.4 9.0 N.D. | 0.6 | (03) | N.D. | N.D. | 21 10 | ND. | 14 (3.0) | N.D.
Q Q-3 (2.5) ND. | ND. | @7) | 42) | 17 12 9.3 4.6 13 10 12 @n | 14 | (03 | 62 | (33) | 31 16 | ND. | 34 63 | (25)
R R-1 N.D. N.D. 8.2 2.4 7.9 N.D. 0.4 N.D. 8.9 (2.7) N.D.
R R-2 N.D. N.D. 6.1 2.4 10 12 05 N.D. 10 N.D. N.D.
R R-3 N.D. (3.4) 13 11 16 N.D. 1.0 4.3) 17 56 N.D.
R R-4 N.D. *.1) (4.1) 4.1 13 (3.8) (0.3) N.D. 8.2 26 (2.2)
s S-1 72 | 42 | ND. | ND. | 34 65 78 70 46 18 64 78 65 (7.0) | 65 5.6 15 | 43)| 72 | 33 11 8.5 (3.8) | 10
s S-2 N.D. | ND. | ND. | ND. | (2.5) | ND. | (33) | 32) | 1.2 13 (1) | 30) | ND. N.D. | (0.4) | (03) | N.D. | N.D. | ND. | ND. | (2.6) | 16 N.D. | N.D.
TR TRR{E 13 0.20 1.9 2.1 0.19 1.4 3.1 0.15 2.5 2.5 2.2 1.9
8 TIRE 33 0.53 5.1 5.6 051 37 8.1 0.40 6.6 6.7 5.9 5.0
PNEC 21,800 2,200 1,600 32,000 >2,200,000 240,000 320,000 >1,000,000 21,000 5,200 1,600

N.D. i3 T RRAE R,
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3 Sy N — N S % N 1%
®(A)-3 EMRHRAFOHE (xA=aF /A NREIEE, PFRs) OOHrfER (HEERZ LR 7 : ng/L)
2F/3F/ 4 FREER Y ABET TV REIAH
Thiame Niten Thiaclo Clothia Dinote
HEME | Fipronil Imidacloprid Acetamiprid TEP TCEP TCPP TDCPP TPhP TBP TBOEP e
thoxam pyram prid nidin furan
a | me | 2w | me | e | me | aw | me | e | me | em | me | e | me | e | me | ew | me | e | mw | e | me | em | mw | sw | me | aw | me | am | mm | am | mw
E BEAHE 15 13 17 |29 | ND. [ND. |39 |54 | ND [ND |78 |87 [09 |09 36 86 | 130 | 47 |220 | 480 | 550 |1,300 | 87 |250 | 32 9.3 | 500 | 37 | 660 [540 | 4.6 31
swomEl TEEE [ 14 | 10 [ 20 |31 [ND.|ND. |42 |55 |01 |ND. |10 |90 |08 |09 |33 [100 |150 | 44 |230 |440 | 560 [1,200 [ 78 |240 | 29 | 18 [270 | 35 |630 | 410 |75 | 6.0
mEN TS 05 |09 |12 |50 [ND.|ND.[18 |79 [ND. |02 [82 |13 |ND |ND. |12 |35 [49 |18 |93 | ND | (1) | 10 |26 |20 |ND. [ND. [410 |73 | 89 | 35 |35 | N.D.
MmN LS 09 |12 |26 |27 |ND.[ND. |34 |92 |ND. |06 |16 | 47 |01 |©1D| 14 [ 29 [51 |36 |89 |ND [ 34 | 20 [67 [16 |ND |ND. |18 |50 | 72 {180 |22 | N.D.
BNt 2 —E7 | 04 | 11 | 28 | 13 [ ND. [ ND. |16 |23 |ND.| Q1| 10 | 24 [(01) [(01)] 15 |160 | 11 | 1.4 [ND.|ND. [ 13 | 13 | (16)|(1.3)| (1) |34 |32 [ND.|[200 |74 |93 | ND
BB 5~ 17 |19 |28 |13 [ND.|ND.| 17 |25 [ND. | 01| 10 |22 [(©1)|02 |15 |140 |38 |35 |25 |ND.| 8 | 57 |19 |10 |35 |10 |20 |74 |26 [ 13 |17 | ND,
e wENE | (01)] 04 |09 |74 [ ND [ND |07 |12 |ND |ND. |48 | 17 | ND. [ND |28 |35 [17 |21 |ND |ND. | (@8 | 21 [(16) |43 |ND |ND. |11 [ND. |ND. |83 |34 [ ND.
HEN A 13 |44 |21 |62 |ND. [ND. |45 [27 |©1|ND |13 |19 |07 |03 | 17 |27 |23 |17 |150 | 62 | 300 | 230 | 88 | 39 |91 |91 |40 |18 |260 | 64 |19 | ND.
N EEE 12 |11 | 31 110 | ND.[ND.| 14 [22 |©1)|ND. | 10 [88 |06 |07 | 14 |31 |24 |45 |190 |190 | 480 1,00 | 82 | 160 | 24 | 27 | 45 | 44 |660 [360 | 6.1 | N.D.
I S 70 |11 |13 |15 [ ND.|ND. |44 |12 [(01)|ND. [42 |39 |06 |©1)| 31 [ 19 |23 |11 |83 |47 | 200 | 180 |46 | 25 | 10 |77 [180 | 10 [530 | 53 |46 | ND.
LIRS 85 |60 | 16 |40 |ND.|ND. |54 |14 |[(01)|ND. |38 |48 |07 |ND. |36 |26 |25 |21 |91 |98 |240 |390 |56 | 77 |13 | 13 [210 | 22 |680 | 260 |31 | N.D.
Wil BRI 11 {06 |13 |34 |ND [ND |09 [11 |ND. [ND. |67 |15 [02 [08 |26 [45 |10 |20 |58 |73 | 250 | 280 |14 |20 | 10 |92 | 16 | 13 |280 | 65 |35 | ND.
Wil S 53 |34 |15 |44 [ ND. [ND. |10 |19 |ND.|ND. [ 76 | 11 |04 |08 |57 [88 |18 | 24 | 76 |130 [ 600 | 460 | 39 |61 | 25 | 13 | 43 | 23 |530 {230 | 7.4 | N.D.
SEI AEHE N.D. | N.D. | N.D. [ ND. | N.D. [ N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. [ N.D. [ N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. [ N.D. | 0.8 | N.D. | N.D. [ ND. | —=* | N.D.
Sl AHE 49 |35 |12 |12 [ ND.[ND. |10 |09 |ND.|ND. [20 |45 |03 |04 (59 [52 [93 | 11 |98 |180 [ 200 | 450 | 44 |87 |44 |60 | 22 [ 10 [170 | 79 |30 | N.D.
E 62 |28 |14 |11 |ND.|ND. [95 |11 [(0)|ND. |26 |38 |03 |02 |79 |73 |11 |13 |71 |150 | 210 | 400 | 35 | 65 |32 |61 |16 |7.8 [100 | 66 |(0.6)| N.D.
) smEE | 58 |29 |18 [29 |ND.|ND. |70 [14 [©1|ND. |60 |45 |04 [03 |11 |87 |13 |16 [120 |170 | 220 | 470 | 37 | 69 |43 |74 |15 |93 |140 | 61 |(0.3)| ND
)1l HEE 12 |03 |10 |16 |ND. [ND. |35 |08 |ND. |ND. |19 |24 [ND [(01)] 10 [70 |40 |53 {30 |30 110 | 83 |69 | 10 |ND. |70 |26 |ND.| 77 |12 |27 | ND.
KB HGHE 02 |ND. |09 |07 |[ND |ND |05 |14 |ND |ND. |68 | 16 |ND. |ND. |33 |57 |55 | 11 |420 | 24 | 50 | 56 |24 |43 |[(22)|ND. |20 |ND. |29 | 16 |30 | ND.
sl Fes (1) | ND.| 20 |20 | ND.[ND. |07 |05 |ND.|ND. |54 |17 [ND. [ND.| 18 | 15 |(0.8)| 99 |ND.| 21 | ND. | 35 |(1.0)|52 | ND. [ND.|ND. [ND.|@7) |78 |15 | ND.
FHI ST N.D. 02) N.D. 0.4 N.D. 44 N.D. 25 0.8 N.D. N.D. (1.0) N.D. N.D. N.D. 15
Bl SIS N.D. N.D. N.D. N.D. N.D. 0.7 N.D. N.D. () N.D. N.D. N.D. N.D. 14 N.D. 4.0
AN LEE N.D. 0.4 N.D. (02) N.D. (0.5) N.D. 6.9 14 N.D. N.D. (1.0) 1.4 N.D. N.D. 2.2
®Il EXE 38 38 |26 |64 |[ND [ND |25 [37 [(01)[(1)|50 [52 |05 |05 |15 [49 |18 [ 18 |120 [170 | 260 | 490 | 49 |80 |49 |46 | 39 | 16 [320 {150 | 13 | N.D.
T 5 35 31 |27 |64 |ND |ND |38 |71 [(01)|(1)|54 |75 |07 |09 |15 |49 | 18 | 21 |120 [ 160 | 250 | 500 | 41 | 83 |53 |ND.| 36 | 15 [300 |150 | 13 | N.D.
B A 62 |62 [30 |45 |ND. |(06) |56 |63 [(01)|ND [51 |46 |05 |06 |24 |27 |19 |31 |130 [320 | 330 | 910 | 62 |160 [ 7.9 | 10 | 34 | 27 [400 |320 |18 | 28
I mEE 31 49 |21 |33 | ND |ND. [37 |43 [(01)](©1)[33 |56 |04 |07 |14 |30 |15 |32 |91 |230 | 200 | 740 | 32 |110 [ 45 | 36 | 22 | 23 [220 | 300 |15 | 35
P 34 |10 |41 |74 |ND.|ND.[70 | 10 [02 [(01)[48 |13 |17 |03 |17 |57 |18 |68 |91 | 46 | 300 | 160 | 58 | 23 [59 |11 | 27 |65 [210 | 21 |30 | ND.
£l FAE 29 |23 [36 [ 76 | ND.|ND. |38 | 10 [(0.1)]01) |54 |12 |11 |07 [ 156 |53 |17 | 18 | 93 | 83 [ 230 | 310 | 43 |50 |71 [ND.| 29 |19 |[170 | 72 | 1.6 | N.D.
TR 0.078 0.14 0.47 0.14 0.054 021 0.059 0.42 042 5.4 4.1 089 0.86 0.23 26 027
R 0.20 0.38 1.2 0.38 0.14 054 0.16 11 11 14 11 2.4 23 061 6.8 071
KEBIEN OB 24 3,500 11,000 1,900 3,600 2,800 2,500 12,000 - - - - - - - -
420000~
PNEC 632,000 100,000 200 3,000 11,000 88,000 32
640000
* ZECHT2ZE)IKBEOTCPIR, F— 2 OERIEICAEN S 7o, B Lz,
™ BEERRBELBLRAUT -2 EHBEL TERELA,
b TREL

x4 EEBRICFWE (A =aF /A FREFIH PFRs)

DIIHTRER (WFFEt IRERE ) « ng/L)

#4737/ 4 FRRER ) AT AT L RBRA
[T Thiame Nitenpy Thiaclo Clothia Dinote
AR stms|  Fipronil Imidacloprid Acetamiprid TEP TCEP TCPP TDCPP TPhP TBP TBOEP TCP
(i) thoxam ram prid nidin furan

g | m | 2 [ ms | 2m | mm | A [ Em | e | o | A [ Em [ [ ms | 2 | [ A [ Em | e | | 2 | mm | s [ E (A | s | om | mm | 2 [ m | 2 | 3
A Al 05 [30 |11 [163 [ND.[ND.| 06 N.D. [ND. [08 [27 [ [02 [68 [20 [78 [95 [150 [21000] 66 | 290 [89 [7.0 [35 [38 [68 [49 [ 55 [140 [63 | 18
A a2 34 |54 |15 |51 [ND. [ND.|09 |49 | (1) |ND. |18 {34 |03 |03 [ 11 |25 |11 |17 |150 |1000| 170 | 250 | 26 | 14 |39 |(16)| 10 |76 |110 [110 |44 | 12
A A3 33 |20 |17 |35 |ND.[ND. |24 |13 |ND.|ND.|20 |71 |03 |07 |15 |28 | 40 |11 |300 [1300| 190 | 160 | 26 | 16 |39 |49 |95 |70 {120 |140 |43 | 28
8 81 05 |15 |90 [85 [ND |ND. |19 |13 |ND.|028 |17 |33 |05 |33 |13 |41 |35 [ 10 |620 | 26 | 100 | 67 |69 |80 |67 |ND.| 10 |ND. |91 |24 | 7.4 | ND.
8 82 16 | 1.0 |22 |60 [ND. [ND. |31 |55 |ND. [ND. |11 {73 |05 |08 [10 [21 |98 |32 200 |(17) | 140 | 110 | 15 | 11 |52 |57 |88 |ND.|[300 | 24 |34 | ND.
5 83 22 |24 |25 |60 | ND |ND. |54 [63 |©@D]01]22 |58 |07 |09 |13 |22 |14 |81 |88 |95 | 180 | 370 |41 |65 |11 |41 |23 |33 |410 | 54 |91 | ND.
c c1 N.D. | 05 [043 087 | N.D. | ND. [(03)[06 |ND.| 07 [20 | 7.6 |ND. |06 | 10 {120 [(09) |18 |ND.|(68) | 67 | 20 |(14)|(@2) [ND. | ND. |07 |24 | 14 |19 | ND. [ ND.
c c2 N.D. | 08 [054 |114 | N.D. | ND. [ (02) [ 08 |N.D.| 10 |23 |91 |ND.|08 |97 |130 |(06) |ND.|ND.|(63) | (85 | 21 |(18) |26 |09 |67 |28 |27 |19 | 13 | ND. [ ND.
c c3 ND. | N.D. | N.D. [ N.D. [ N.D. | ND.| N.D. | ND. | ND.| 04 | (©4)| 09 | ND.| 07 |27 [368 | N.D. [ N.D. | ND. | (64) | N.D. | (5.0) | ND.| N.D. | N.D. | N.D. | ND. [ N.D. | N.D. | N.D. | N.D. | N.D.
c ce 18 |82 |14 |18 |ND. |ND. |19 [36 |03 |18 |49 |96 |18 |75 |33 |66 | 54 |43 | 99 |420 | 550 |1,700 | 110 |300 | 14 | 18 | 37 | 81 (1,200 [1,600 | 23 | 2.1
o 01 04 |17 [078 |172 | N.D.{ND. |13 |72 |ND.|ND. |97 |98 |14 |22 |8 [2700 (21 [33 |18 |18 | 20 | 23 |25 |7 |@2|@0)|28 |23 |12 |@BD|17 | 23
o 02 07 |09 |12 |68 |[ND [ND |12 [35 |(©@D|ND |70 |99 |61 |15 |23 850 |11 [73 |43 |(0)| 93 | 51 |95 |56 [ND.|ND. |47 |49 |130 |65 |16 | 12
o 03 61 |88 |19 | 4 [ND. [ND. |72 |47 |ND. [ND. |50 |12 |34 |15 |48 [1200| 77 | 20 |100 | 75 | 370 | 360 | 68 | 57 |(1.3)|31 | 25 | 15 |510 {130 | 2.4 | ND.
3 E1 96 |55 |23 |56 |ND [ND |40 |28 |(©1)|ND |60 | 16 |04 |02 |21 |130 [ 22 |20 |120 |110 | 480 | 390 | 92 | 58 |53 |35 | 73 | 71 |240 | 59 | N.D.| 20
3 E£2 06 |06 |19 |56 [ND [ND |26 |13 |ND|ND |95 |11 |©1|©1]| 27 {120 [50 |47 |51 |24 | 88 | 87 |19 |11 |(2)| 14 |79 |51 | 71 |18 | ND.| 51
F [ 33 | 1.7 |19 {30 [ND.[ND.| 24 |26 |ND. [ND. |30 |57 [(©1)|©D| 14 |20 |68 |49 |55 |24 |130 | o7 |23 |13 |29 |43 |11 |51 |47 |63 [12 | 75
F F2 21 |28 |13 [22 [ND.|ND. |15 |26 |[ND.| (1|23 |38 [02 |(01)]80 |11 |64 [75 |64 | 41 | 140 | 160 | 24 | 18 |24 |ND.| 90 |85 |150 [310 | 41 | 44
F F-3 13 1.6 3.0 55 N.D. | N.D. 2.4 13 N.D. | N.D. 9.8 7.0 01 || 13 14 71 8.6 42 38 92 130 15 17 (2.1) | N.D. 17 10 41 58 4.5 170
F Fa 14 |16 |24 |36 |ND [ ND |19 |24 |(01)|ND. |50 |47 |05 |06 |19 |28 |18 |26 |120 [150 | 510 | 420 | 75 | 71 |91 | 11 |32 |26 |260 | 79 |53 | 87
e F5 1.0 |07 |29 |51 [ND. [ND.|09 |13 |ND. [ND. |26 |52 |02 |1 19 |36 |31 |15 |66 |31 |100 | 110 |13 |87 |(1.3)|ND.[98 | 10 [120 | 20 |65 | 12
6 61 02 |09 [066 |57 |N.D.|ND. |05 |54 |ND |04 |20 |32 |ND |ND |32 480 [16 |21 |(68)| (75| 23 | 32 |31 |52 [09)] 10 [23 |24 |18 |29 |16 | ND.
H H1 14 |06 069 |1.09 | ND. [ ND. |25 |18 |ND.|ND.|36 | 29 [ND |[ND. |49 |320 |10 [10 |30 |16 | 110 | 86 |24 |63 [24 |32 |97 |82 |120 |28 |45 | 120
H H2 45 |08 |11 |11 | ND.{ND. |31 |16 |ND.|ND. |80 | 26 |04 |(01)| 39 |350 [160 [9.1 |210 | 14 | 300 | 63 |81 [81 [53 |31 |24 [31 |130 |13 |30 | 35
H H3 02 | (01|57 |26 | ND.[ND. |09 09 |ND |ND |46 |60 |ND |ND |89 {220 [ 11 [ND.|(63)|(63)| 36 | 10 |42 [@2) |41 |27 |34 |[ND |130 |B0)| —* | 64
i [ 03 |04 [07 |20 | ND |ND |[ND [ND |ND |(01)]21 |32 [02 |02 |55 |96 [70 [65 |63 |36 | 110 | 110 |16 | 14 |42 |ND. |56 |63 |36 |75 |58 | 11
i 12 19 |07 |10 |24 [ND. [ND. |32 |10 |(01)|(01)|38 |40 |03 |04 |12 [15 | 14 |80 |140 | 40 | 280 | 130 |50 | 16 | 13 |ND.| 30 |48 120 |76 | 15 | ND.
) 1 ND. |02 |06 |14 | ND |ND. |06 |18 |ND |(01)]32 |99 |(©1)|03 [120 | 93 |44 [ND. |16 |[ND. | 37 | 12 |58 |ND. |12 |ND. |42 [ND. |12 |ND. | 17 | ND.
) 2 22 |56 |27 [20 [ND.|ND.|92 |24 |©1|02 [33 [65 |11 |10 |26 |50 |67 |28 |220 |190 | 820 | 920 |180 {120 | 68 | 15 | 61 | 48 [1,200| 740 | 9.6 | 3.0
K K1 ND. | N.D. | (0.3) | 0.3) [ N.D. | ND. | ND. | 04 | ND.|ND. [ 08 | 13 | ND. | ND.|(08) (09|59 |17 | 20 |ND.| 30 | 28 |43 {16 |27 |11 |32 [ND. |46 | 15 |ND.| 27
K K2 04 |26 [09 |15 | ND.[ND. |09 [24 |©1|ND |20 |19 [04 |06 |66 |43 |27 |27 |290 |170 | 340 | 660 | 45 [230 [ 13 |20 | 16 | 25 [160 [900 | 20 | 6.0
L L1 31 |19 |26 |16 | ND. [ND. |23 [ 11 |ND.|ND. |53 |32 |03 |51 |37 |48 |20 |50 |130 |57 [ 200 | 120 | 27 | 17 | 19 | ND.| 50 | 40 {1,200 [1,700 | 13 | 6.0
L L2 90 |13 |14 [ 80 [ND |ND. |37 |73 |ND.|ND. [49 [ 23 |10 |28 |23 |36 |23 |39 |140 |510 | 590 | 970 |120 {200 | 16 |83 | 64 | 44 |520 [1,500| 52 | 4.0
M M-1 09 |12 | 10 |55 [ND |ND. |85 |14 |ND.|ND. |34 |31 [03 |03 |44 [690 |29 [26 |75 |ND.| 110 | 49 |30 | 11 |63 |ND.| 24 | 11 |260 | (4.3)| 42 | ND.
M M-2 06 |09 [41 |11 [ ND |ND. |19 |46 |ND. |01 |17 |43 |03 |03 |79 |370 [27 |ND.| (7D |ND. | 57 | 42 |62 |77 |55 |ND.|[87 [ND.|16 |71 |95 | ND.
M M-3 13 |09 |52 |05 [ND. [ND.|24 |58 |ND. 02 |15 |39 |04 |03 |26 [570 |73 |ND.| 39 [ND.|160 | 46 |23 |78 |56 |ND. |22 |ND. |50 |(49 |25 | ND.
N N-1 N.D. | N.D. [ ND. | N.D. | N.D. | N.D. | N.D. [ N.D. | N.D. | N.D. | N.D. | (0.5) [ N.D. | N.D. | (0.5) | 17 | N.D. | ND. | N.D. | N.D. | N.D. | 11 | ND. |18 [(22)| 34 |ND.|ND. |48 |12 |ND.| 28
N N-2 N.D. | N.D. [ N.D. | N.D. | N.D. | N.D. [ N.D. [ N.D.| N.D. | N.D. | N.D. | (0.4) | N.D. | N.D. | (0.7) | 1.6 | N.D. [ N.D.| N.D. | N.D. | N.D. | N.D. | N.D. | (0.9) [ 3.9 | N.D. [ N.D. | N.D. | N.D. | N.D. | N.D. | N.D.
N N-3 ©2]02 [15 |15 |ND. |ND. |08 |16 [ND [ND [ND. |18 |1 |03 |76 [330 |72 |25 |as)|an| 78 | 100 |10 | 14 |39 |ND. | 11 |ND.|180 |230 | NO. | ND.
N N-4 ND. | N.D. | ND. | (0.3) [ N.D. | N.D. | N.D. | ND. | ND. | ND. | 03) | 05) | ND. | ND.| 21 | 24 | N.D. [ N.D. | N.D. | N.D. | N.D. | N.D. | N.D.| N.D.| 30 | NO.| ND. | ND. | 3.1 | N.D. | N.D. | N.D.
N N-5 ND. | (02) | 0.4 | 1.9 | N.D. | ND. [ 03) [ 26 | N.D.|ND. | 1.5 |80 | ND.|ND. |31 |210 [ND. [ND.|ND. |38 | 12 | 60 |(4)| 13 |18 |67 [ND. [ND.|98 |28 |ND. | ND.
N N-6 ND. | N.D. | N.D. [ N.D. [ N.D. | ND. | N.D. | ND. | ND.| ND. | ND. [ 0.9 [ ND.| NO.| ND. | 11 | N.D. [ N.D. | ND.| 780 | N.D. | (53) | ND.| 21 | N.D.| ND.| ND. [ ND. | 46 |[ND.| 26 | ND.
0 0-1 ©1]03 [(03)]06 |ND |ND. |05 [12 [ND [ND |10 |20 |1 |ND. |76 |70 |57 |15 |4 |ND. | 24 | 13 |41 |(3) |57 |ND. |39 |26 | 32 |ND.|ND. | ND.
0 0-2 1.0 |09 |19 |23 [ND. [ND. |63 |15 |ND. [ND. |13 |12 |01 |ND. |11 [60 | 14 |50 |88 |23 | 160 | 45 |23 |41 |65 |ND. |90 |24 140 | 13 |22 | ND.
0 0-3 10 |04 |22 |34 |ND. [ND. |40 |12 |ND|ND. |17 |15 |02 |ND |10 |48 |15 |40 |91 |21 [210 | 37 |33 |71 |62 [ND. |15 |44 [220 |14 |19 | 15
0 0-4 16 |33 |39 |11 [ND. [ND. |22 |48 |ND. [ND. |15 |25 |04 |(@1) |84 |89 |13 | 10 |190 100 | 380 | 390 | 69 | 53 |42 |ND.| 18 | 12 |240 | 47 | ND. | ND.
P P-1 ND. | ©01)| 07 | 14 [ND.|ND. |18 |35 |ND.|ND. |12 |58 [ND.|ND.|88 |94 |27 [ND |ND |ND. | 13 | 12 |ND.|(09)|ND. |ND.| 12 |62 |88 |(52) |ND. | ND.
P P-2 ND. | (02) | 0.6 | 66 | N.D.|ND. |10 |29 |ND. |ND. |14 |66 |(0.1)|ND |81 |57 38 |ND |ND |[ND | 17 | 34 |28 |51 [ND|ND. |11 |65 | 74 |58 |ND. | ND.
P P-3 N.D. | N.D. | N.D. | N.D. [ N.D. | N.D. | N.D. | ND. | ND. | ND. | ND. | N.D. [ N.D. | N.D. | ND. | ND. | N.D. [ N.D. | N.D. | N.D. | N.D. | (8.6) | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D.
P P-4 N.D. | N.D. [ N.D. | N.D. | N.D. | N.D. [ N.D. [ N.D.| N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | N.D. | ND. [ N.D. | 2.0 | (14) [ ND. | 25 | 32 |39 |53 [ND.|ND. |21 |19 |35 |210 | N.D. [ N.D.
Q Q-1 (0.1) ] (0.1)| 05 |(0.2) | N.D. | N.D.| 0.4 | 06 | ND.[ND. |53 | 10 |ND. |05 | 22 | 41 |ND.|ND.|ND.[ND. | (67 | 21 |28 |60 |ND.|98 |58 | 10 |(3.6)|ND.|[ND. | ND.
Q Q-2 (©.) | N.D. | (0.4) | (03) | ND. | ND. | ©3) [ 05 [ ND.[ND. |47 | 20 | ND. [02 | 22 | 47 |ND.|ND.|ND.|ND. | @9 | 18 |25 |41 |44 |ND. |51 |ND. |(36)|ND.|ND. | ND.
Q Q-3 02 | 01|09 |©2|ND |ND. |09 |23 |04 |ND. |10 |13 [04 |15 |37 |77 |ND. |18 |ND.|ND.| 18 | 30 [33 |77 |61 |49 |55 |35 |84 |72 |ND. | ND.
R R-1 N.D. ©.3) N.D. N.D. N.D. N.D. 49 ©8) N.D. N.D. N.D. 45 N.D. N.D. N.D. 8.2
R R-2 N.D. N.D. N.D. N.D. N.D. N.D. 4.0 1.7 N.D. N.D. N.D. 4.0 N.D. N.D. N.D. 6.1
R R-3 N.D. (©.5) N.D. N.D. N.D. N.D. 10 2.4 N.D. N.D. N.D. 17 N.D. N.D. (3.4) 13
R R-4 N.D. 08 ND. N.D. N.D. N.D. 48 08 N.D. N.D. N.D. 10 N.D. N.D. (1) 41
s s-1 ©1)|©2 |28 |58 [ND.|ND[©3 |11 [ND.|ND.[19 |34 [ND. |03 [12 |15 [ND. |17 [ND.|ND.[ 36 | 68 [44 | 27 [ND. | ND. [ND.|[ND |19 | 10 [ND. | ND.
s s-2 NO. | N.D.| 18 | 68 [ND. |[ND. |05 |11 |ND.|ND. |09 |34 [ND.|04 |64 | 12 | ND. [ND |ND|ND. | 17 | (52) [ND.| 96 |ND.| 74 | ND. | ND. | 3.7) | ND. | ND. | N.D.

R TRIE 0078 0.14 0.47 0.14 0.054 0.21 0.059 0.42 0.42 5.4 4.1 0.89 0.86 0.23 26 0.27

EE TFIRIE 0.20 0.38 1.2 0.38 0.14 0.54 0.16 1.1 1.1 14 11 24 2.3 0.61 6.8 0.71

IR DB 24 3,500 11,000 1,900 3,600 2,800 2,500 12,000 — — — — — — — —

EERL
PNEC™ - - - - - - - - 632,000 100,000 420000- 200 3,000 11,000 88,000 32
640000

* ZEICHITBH-30TCPIE, F— 2 OEBMEICAENH 7o, Rl L1z,
ORAZaF/AFRE U R, KESEHOEER LIRS 2
Y ABT ATV REMF OERY 2 25, PNECE EMF — 2 £ LB L TE

L7z

SFRBBEE R T - 2 & B L TEMEL 7.
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(2) EPWKEREIZR T 2 TR R E OBREEFERE - RO, Y 27 OFl (GC-MS)

NIRRT 2 TR AR @A)SBIRT, (1) LR 7T—2R/BIRL a2 2B @ L,
AILRBFFEICH I LTV D 18 BERHIC>W T, BIERALZ A 7°b R FTORS TR AL, FHRKD
YT MR OMAE T E TA1) TC5] & L7, /o, HEEERBRMHTRELU L) 7o 177 075308

(LM THY 7 XL TR LMK 2508 & U CRITAEETS JOMIE 2 F2hi) Db iR & i L
T22EU LOPRE ] TR ESNIGEOA BB I AL, EREEZR LT, 70k, 4-methyl-2,6-di-t-
butylphenol (PNEC:5300ng/L) HIFIE4TDOREBHI SOV TIEINE R 20% AT Th > 72720, EBARTTE LT
ZNHORITITHEE L T, 5L L14WE D 9 5, UV-327 & 4-methyl-2,6-di-t-butylphenol % i < 124
BT NORE bR S,

AHEF/KIEClE, 2(3H)-benzothiazolone & caffeine DRI 50%% 2 TRV . [EN THEAIMR I X1
RLTWNWZ EnbooTz, F72. 2(3H)-benzothiazolone, 4-nonylphenol, caffeine, triclosan, phenoliZ >V T,
PNECZ MR Z HIEE CRIBSN D HSAH Y . FFiZ, triclosan & 4-nonylphenoliZ DWW T ik, D HIB RO
LK CPNECZ i L Ty /e, PNECHIE S LAV - LR DIE & A ED3 FARLEG 21X U & L= gE IR
DO FWINLE LTV e, 72B, ISMEOREICFHMREMIIA bR o T,
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(3) FAKMWME TRIZE T D REMEOFR

PEHEIC B3 2 A & LT, FAKRLERE; 6 22 AT OWAK &K EZ ST L. 26 OWE O T KL
HLRICBITAMEMEICOWTHEME L7z, (4)-6. (4)-7 12 LC-MS/MS HIEx W E . #(4)-8 |2 GC-
MS I E xF S8 O AL Je O AR B FE A 37, R 3 BIZBY L T, Diphenhydramine, Valsartan, DEET
ERE | BRERIIEERMITE» o 72 (50%AN) » S BT, x4 =2F /1 KREIIHE, TPhP, TBOEP,
TCP Z#FR< UV VBB AT VRERFNIITEAERESN Doz, T2, SRFAE L TTKOLELED S
B THRESIE, BRAKO IS L CEBICA Y VA EZE L TWD (F Y REDK) A o ALE
ZB LT, Z< OMEDPFORAKPIRE LB L TERBL TWed, A =aF /A FREFEEL—HO
U g 27 VREERA] (TCEP %) ICBL Tk, IEEACBEOEIIRA LN, AV icxt L THIE
WICHELIEWIETHD Z B3y hotz, B, AV VHEEZEB L CRELENR P TWEICE LT
E. WIS BRI O BER IR R YEE £ 7213 PNEC Kii ThH o 72720, KAEEMIIX T2 BT/ NI nE
EZzZohiz,

GC-MS & %t G D WLERIG Mo O AR B S A& 2 (4)-8 12" T, F/KLBESG O AK TR Ehiz9
BIZOWT, FRLETCORE®RZFMMT 2 L. FRORERIT 50%LL |, Caffeine 1% 99%LL =, &4}
BRI AN R TR SR WEEa g E A YT, Phenol I3k THRIHEN R o7z, 2FED, W
THUOWED TKLETORERIIHEVLDOEEZEI N, £/o, 4V VABIZ L -5 T, 2-(Methylthio)-
benzothiazol I3 H X472 < 72 o 7=, Benzothiazole & Caffeine |34%7F L TV 7=,

#(4)-6  FARABRGHEAIK « BRI B D A TE B ORALE D E OB E
(ng/L : LC- MS/MS{E'J HEWE (EFMLE) )

14- Carba

Clarithro | Hydroxy | Erythro |Trimetho| Diclo |5-Hydroxy Sulpiride Carbama Hydvoxy Hydroxy mazepin| Fexofe | Epina |Ketotife | Diphen Telmi Irbe Olme Val Lo Cande | Croma DEET Diphenyl

mycin | clarithro | mycin | prim | fenac |diclofenac zepine | carbama | carbama | e10,11 | nadine | stine | n  |hydramine | sartan | sartan | sartan | sartan | sartan | sartan | miton sulfone

mycin zepine | zepine | epoxide
T AV vEK 5.4 8.2 N.D. N.D. N.D. 39 140 0.23) | N.D. 49 28 770 82 N.D. 18 530 210 (1.8) | 130 N.D. | 110 (4.0) 44 7
TRk 540 540 59 120 180 110 1,300 91 61 63 57 2,700 | 210 N.D. 340 1,800 | 470 670 330 76 380 (2,000 63 110
T RAK 730 850 40 210 250 220 1,600 81 48 50 33 4,000 | 310 N.D. 1,000 (2,100 | 580 780 |2,600 | 230 340 1,600 300 130
A Bk 740 840 31 150 210 190 1,400 120 86 85 76 2,900 | 290 N.D. 460 1,900 | 680 780 870 170 350 (1,800 51 110
4 FAK 980 1,100 31 240 230 230 1,600 97 67 62 50 3,500 | 350 0.9 1,000 |2,600 | 700 740 |3,300 | 260 300 (1,600 [ 670 110
7Rk 620 770 67 120 160 160 1,400 85 72 73 64 3,900 | 220 (0.4) 270 2,000 | 600 530 180 160 410 |2,000 50 120
7 FAK 840 940 42 150 200 230 1,400 84 66 64 51 4,300 | 270 0.6 890 1,700 | 490 530 | 3,000 | 250 360 [2,100 | 410 150
028 390 420 23 75 180 140 1,200 89 66 77 64 1,800 | 240 N.D. 280 1,800 | 700 600 140 35 370 (1,800 48 140
I fAK 750 970 23 210 210 220 1,200 69 64 62 54 3,700 | 340 2.2 970 1,900 | 710 590 |[4,700 | 180 310 (1,400 | 400 160
F iRk 510 630 76 110 150 140 1,100 78 53 55 47 2,800 | 220 1.6 220 1,400 | 410 560 210 130 300 1,400 36 120
F Ak 790 910 58 170 170 180 1,200 7 53 44 33 3,600 | 310 1.2 860 1,600 | 450 530 | 2,300 | 220 250 [1,500 | 430 150
#H A 520 670 (7.6) 100 84 180 1,100 71 5iT/ 60 47 5,700 | 480 12 220 1,400 | 600 730 73 71 220 (1,900 25 160
hFAK 1,100 | 1,300 46 170 200 230 1,100 56 47 47 32 9,500 | 800 N.D. 280 1,800 | 590 730 |2,100 | 250 220 (2,000 [ 240 180
R TRIE 08 02 33 31 13 2.0 12 0.1 0.4 02 11 17 14 | o2 19 2.1 02 14 31 02 [ 25 | 25 22 19
EE TRIE 2.2 0.7 8.7 8.2 35 5.2 33 0.2 0.9 0.6 3.0 4.6 3.8 0.5 5.1 5.6 0.5 3.7 8.1 0.4 6.6 6.7 59 5.0
PNEC 20 27 200 31,200 1,100 — >100,000 250 — — — 300,000 | 21,800 2,200 880 1,600 32,000 |>2,200,000| 240,000 |320,000 | >1000000 | 21,000 5,200 1,600
. Ketotifen, D . Telmisartan, Irbesartan, Olmesartan, Losartan, Candesartan, Diphenylsulfone®PNECIX, ¥ 77 —< 3 A5 DRHT— 4

#(4)-7 TACHVERES e AJK « B K ER 2 381 B ARG B R DR E
(ng/L : LC-MS/MSHIE X548 (77\1‘7437‘//1) KNREFHME, PFRs) )

A /AF /74 FREER YABT RTIVRERR
Fipronil Thiame | Niten | Imida Thia | Clothia | Acetami | - Dino TEP TCEP | TPP | TCPP |TDCPP| TPhP TBP | TBOEP | TCP
thoxam | pyram cloprid | cloprid nidin prid tefuran
T A Ak 7.9 3.0 N.D. 1.9 0.14 2.1 0.46 11 21 230 N.D. 630 130 15 53 200 2.1
T ORBURAK 12 4.2 N.D. 2.9 0.16 29 0.47 19 23 230 N.D. 590 120 14 43 320 2.6
T ORAIK 18 2.0 N.D. 2.3 N.D. 3.0 N.D. 22 28 180 N.D. 870 200 46 69 1,200 13
A UK 11 3.1 N.D. 2.5 (0.12) 38 0.77 16 22 160 N.D. 620 120 12 85 490 2.6
A FRAK 12 2.1 N.D. 1.7 N.D. 2.9 N.D. 27 24 150 N.D. 680 130 39 54 1,200 11
T BRIk 19 1.9 N.D. 4.6 0.22 82 0.61 17 23 140 N.D. 690 120 29 53 200 2.5
7 RAIK 12 3.0 N.D. 2.5 0.21 106 N.D. 19 34 330 N.D. 650 87 46 59 1,100 7.9
I Rk 20 4.1 N.D. 110 (0.13) 2.8 1.1 20 27 150 N.D. 570 100 9.3 19 200 29
I SRAK 20 6.5 N.D. 140 N.D. 3.6 0.62 32 22 120 N.D. 410 120 32 54 1,600 16
F BURAK 13 4.6 N.D. 12 0.14 9.1 1.6 18 18 140 N.D. 420 94 14 38 320 25
F RAK 17 11 N.D. 25 N.D. 29 0.73 36 23 110 N.D. 430 92 39 48 2,000 17
H UK 11 1.6 N.D. 2.5 0.17 11 0.71 13 22 230 N.D. 500 94 33 24 550 4.3
h o FRAK 28 1.8 N.D. 3.0 0.33 4.1 0.62 17 27 120 N.D. 570 130 44 54 1,200 11
1R TFRR{E 0.078 0.14 0.47 0.14 0.054 0.21 0.059 0.42 0.42 5.4 0.56 4.1 0.89 0.86 0.23 2.6 0.27
ERTRIE 0.20 0.38 1.2 0.38 0.14 0.54 0.16 11 1.1 14 1.5 11 2.4 2.3 0.61 6.8 0.71
m@gig;iz@;;% 24 | 3500 11,000 | 1,900 |3600 | 2,800 |2500 |12000 | — | — | — | — | — | — - - | -
PNEC™ — — — — — — — — 63,200 | 100,000 o |120000 g 3,000 11,000 | 88,000 32
640,000

¥ RFZAF /A PREEEOY R EE, KEBEYOWERH ISR RESRRBEEBLRUT -2 B L TEEL .
Y ABT R TIVRIEREI DY R 7 FHEIL, PNECE ERF— 2 & L TEMEL 7,
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#(4)-8 TR RAK « B AR 31T 2 A TE ORGS0 E DR
(ng/L : GC-MSHIE Xt % ¥'H)
2(3H)- = ] 4
- _|(Methylthio) | Benzothia | 2-Methoxy 4-tert- . .
kR HERYE Benzothia X Nonylpheno| Caffeine | UV-326 uv-327 uv-328 Uv-P Triclosan | Phenol
benzothiazo zole phenol | Octylphenol
zolone | |
T A Rk <50 <10 170 N.A. <10 <20 26 <20 <50 <20 <10 <20 N.A.
T UK <50 23 120 N.A. <10 64 37 <2.0 <50 <2.0 <10 N.A. N.A.
T ORAK <170 100 710 N.A. <33 100 31,000 49 <170 24 <33 <6.7 49,000
A UK <50 250 130 N.A. N.A. 71 16 <20 <50 <20 <10 N.A. N.A.
4 FAK <170 730 740 N.A. N.A. <67 33,000 47 <170 23 <33 <6.7 17,000
7Rk <50 40 <2.0 N.A. N.A. 64 15 <2.0 <50 <2.0 <10 <20 N.A.
7 RAIK <170 84 310 N.A. N.A. 81 30,000 75 <170 28 <33 <6.7 31,000
T TRk <50 37 <2.0 N.A. <10 70 15 <2.0 <50 <2.0 22 N.A. N.A.
I A <170 98 360 N.A. N.A. 90 29,000 44 <170 18 84 <6.7 12,000
9% S <50 30 140 N.A. <10 <20 <2.0 <2.0 <50 <2.0 <10 N.A. N.A.
* RAK <170 83 540 N.A. N.A. 140 26,000 56 <170 27 <33 N.A. N.A.
h UK <50 35 57 N.A. <10 <20 <2.0 <2.0 <50 <20 <10 21 <20
hORAK <170 420 300 N.A. =33 <67 28,000 81 <170 31 =33 150 30,000
EETRE" (RAK) 170 33 6.7 6.7 33 67 6.7 6.7 170 6.7 33 67 6.7
EETRE" (RAKLL 50 10 2.0 2.0 10 20 2.0 2.0 50 2.0 10 20 2.0
PNEC 1,000 320 8,100 7,500 480 210 5,200 — — 10,000 260 28 800

MERBRORIERED DHE

VRS A OFEAKICE T BPhenoliz. ¥ A5 — b OEIREHF]

(4) ZOMoOPEHPEICE L T
TARRBIG U OFEEL O OPKICE L Tix, ERERLZP.OICHEZED T, EFRERE O
K&, Clarithromycin,

Telmisartan2’PNEC D 75%FEE DI E L~ )L D FEEE G - -,

14-Hydroxyclarithromycin,

FtnanforEle Lt

CarbamazepineSPNEC % #3189~ % J2 fE C,

RK@-9  FEGIOKT OEREFRACFYHORE (ng/L : LC-MS/MSHIEX KM E)
. 14— . . 5- 2- 3- Carbamaze
Clarlth ro Hydroxyclari Eryth.ro Trlm,etho Dicro Hydroxydi | Sulpiride Carb,ama Hydroxycar | Hydroxycar | ine10,11 g Fex?
myein thromycin myein prim fenac clofenac zepine bamazepine | bamazepine | epoxide fenadine
LFRALIE S N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
ERHEEA 7.1 9.9 N.D. N.D. 54 N.D. 78 3,700 920 1,200 2,200 540
E B 140 190 N.D. 49 53 40 5,600 2,300 830 1,200 1,400 7,800
EEEIC 55 77 N.D. 19 42 290 750 1,900 1,700 1,500 1,700 220
ERHED 54 15 N.D. 42 100 420 81 33 N.D. N.D. 15 490
1R T IRIE 0.8 0.2 3.3 3.1 1.3 2.0 1.2 0.1 0.4 0.2 1.1 1.7
EETRIE 2.2 0.7 8.7 8.2 35 5.2 3.3 0.2 0.9 0.6 3.0 4.6
PNEC 20 27 200 31,200 1,100 — >100,000 250 — — — 300,000
Epinastine | Ketotifen h Dlphe‘n Telmi Irbesartan Olme Valsartan | Losartan Cande Cf°ta DEET Diphenyls
ydramine | sartan sartan sartan miton ulfone
LRALIELS N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
EEMEIA 480 N.D. 33 600 23 41 N.D. 14 550 240 938 18
E&EHEEB 82 N.D. 220 1,200 130 210 19 99 580 210 6.8 210
EEHEEC 1,800 N.D. 120 180 93 160 1,900 32 70 50 19 42
EEBRED 110 N.D. 23 740 110 190 5.5 140 250 23 34 20
i FIR{E 14 0.2 1.9 2.1 0.2 14 3.1 0.2 2.5 2.5 2.2 1.9
E= FRIE 3.8 0.5 5.1 5.6 0.5 3.7 8.1 04 6.6 6.7 59 5.0
PNEC 21,800 2,200 880 1,600 32,000 [>2,200,000( 240,000 | 320,000 | >1,000,000 | 21,000 5,200 1,600

HAEN T D45 IXPNEC A B8 L 7= H 5,

#(4)-10 FHEGHEKF OAIEH KL FME OEE (ng/L : GC-MSHIEXT2%'E)
23H)- 2-
wenaouioeol | (mtiitic) [penzotiazoie| 208 | et | anony | e | Gyaos | uveaar | uveazs | uvep | triclosan phenol
ne benzothiazol phenol octy Iphenol Iphenol

CRALED N.D ND. 36 ND. ND. ND. IE ND. ND. ND. ND. ND. 280
EAHRIA N.D N.D. N.D. N.D. N.D. N.D. 12 N.D. N.D. N.D. N.D. N.D. 66
EE AR N.D N.D. N.D. N.D. 18 N.D. 100 N.D. N.D. N.D. N.D. N.D. 72
EEHAIC N.D N.D. N.D. N.D. N.D. N.D. 1,300 N.D. N.D. N.D. N.D. N.D. 72
_ ERMSED N.D. N.D. N.D. N.D. N.D. N.D. 75 55 N.D. 5.1 N.D. N.D. N.D.
B TRE 32 33 35 13 6.9 60 18 30 8.8 2.6 310 47 64
PNEC 1,000 320 8100 | 7,500 480 210 5.200 — — 10000 | 260 28 800
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5. WL BEOZERIRIL

P77 TF—~ 1, TEN TR G OZ W ATE BRI ESAFEREICOW T, 2EOKERREICE T
HEREAN, BEMEFHINCHET I L LI T T —< 3000 HAE S LICAERRY X7 i li%
TH LW HECH LT, AFFEICEE LT\ D MGRENIEHT 720 T < ELERBEHF 78 A I
[FIRFZE AN T % H7 BR A JE T 5 . FHIOMBI o o b &, K@)-1-51R- T & B0 2FEL LT
e R K Sk e KBTI I 1T 2 KAEFHE - ERR Y 2 7 3Fli &2 FhE L, HrAwE TR A7 £ 1149
ZIZOWT, KAEEWIIHT 5 THIEZERE (PNEC) 2B A RETHRIEINIHENRH L Z &
AL BT, PLAEME. fit A¥ I UANTA SIS, BRI EEEIXEICREN R <
25 E VS TALFEME O MBEIE U TREICEHEZHNH D L W) HMAEIETHZ LN TE T, *
7o THEEBHKOSITETED, PEHRICET2HEMRETE LD TN 20D BEIZHLTH,
F(4)-6~1012 7T LBV, FTRLIEGLEDMERLEGOPAKEZGHT T2 2 & T, PEHRS TR LT
RICBT2BREDRICHETI2MALE O, B3I ERTE 72,

-\
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0-2 EANKRECETEFHRMEOEEERMBH, EELEMIXHT DY 27 OFM

NEMEENO & 9 TREANE H

bl

i IRBREEM R & —
KERGEH) A TR
KERGER) SA Fnig (R3)
KERGER) P mEA (RL, R2)
KEEER M R
AR RERYHAEL ¥ — RERYE BRI b
RERYE VA EE

[EE]

ENICEBIT Db E oM A I, (LFEE, PRIREZEEE 2 EEEITEML T 2R TH 5,
iz, EEMEIT LD ETHAMOAETEIEEIH KT 5 ETE R R FEEIZ OV T b RHIR A B
LTRY, ENAOLMERTHLZOEENFEINRL TS, LarL, BURTIK, Zhbo&ETEh kL
FWEIZEAL T, BHEEREFEORARBICELY, EAREBY X7 OEFIIH LIS S TR,

KT —= 2B TIE. EEEREFERE IOV T, FiT, EBEROEWREHZ BT 5 50 1ED
B% & 2EOERE K OVEWREL OB R EEOMA S LOEREY X7 317572,

FETHIFWEE L L, V77—~ 128E 2, EFERDED > BV N T Y — LR
SRR AL (BUVSs) | U v AT L REERAI (PFRs) BLOERMEZ®E L, EKERE & A
BFE B L7, pTIERSE & L O, RTALBIECHE AR 0T IS 31T D o Stk O RF 2 o 7=,

WA U 72 R ER VA e T S 2 O T R FE OWFIE /0 18 55 70 D 3R O $4l & 52 1 72 JEE K
DAEBREBHZBIT 20 MU 7 Y — LRSI K (BUVSs) | U B 27 L REEAHK (PFRs)
BLOEELBUZOW TN 21TV, REFEELA R L7,

Db EIIC, WEIZOWTIE, THMEEERE (PNECsed) AW AREY R 73l Z1T o 72, %
SMRI AL, U B AT VR EERANS DWW TR BEIR L A3 PNECsed & Rl > TH YD | EHIZHENH
UL TIRARWZ R Lz, — 5T, BEERGE, FrICHUAED B CIIRELIR E 23 PNECsed & 1]
STEY, K.Y X7 0H D AREMEN RS ST,

AERTBHZ DWW TIE, RIS a4 8 U 7 SN O W & A ) 3% % 2% (BAF : bio accumulation
factor) ZKw 5 Z & T 21T > 72, FH SHTBARIZRY Y R U 7V — L REENBRILILHA] (BUVSs)
T89~5137, VU BT AT L RHHEA] (PFRs) T8.0~1900T& ¥ . BUVSsASPOPsSAIIT I 1T 2 33 pl| Hh v
T, WMEMENEDN D5, 000% i L7z,

1. WrEBHFEER

BUE, EWNIMCB W THBLIC R - i SN DB E OFEITF 2 BN — 212 v | 2015412
3K EE 2 Chemical Abstract ServicelZUMEfE B DLFMEN RIS NIz, LorL, TAHICKDER
BG Y FEREOMIASCAER Y R 7GRN BV OV T W ARVWORBIRTH S, EANTHLHE, £ &R, K
B, SLIEZ 1T U &35 K& HRIT, fhokik & i L C{bZWE o HE S £ <, (RN ET LT
VHIEIC & 2 25 £ DOEFITH LN o Ty,

SNTWDLEIEHRMED 9B, XY U7 Y — L RENRPIA] (BUVSs) | U T 27 L RE
A (PFRs) B X OEEGBIZHOWT, OFMWEOITIERTE. @2E L~V TOREFEEMMH. O
PEfG 2RI L72ERR Y 2 7 50, @& 2@ U SR ofth, oo THtEREzED. Zh
SOMEIC L DERY X7 OERL LFWEOBEIEREE~ORRZ HIF L7,

ks, EIEMZITCO & LA E L, EHEERS 2B s h Thnicn, KIFZEIC
BWTE, ¥77—<3 bl L, R FM LIzAERY X7 OFHE 21T - 72,
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2. WrEBAE

JEE - AWERNICEET 5 L BE IS EEHREFWE & LT, EITY BT 2T L RERA
NV MY T L SRR RN AR LB R IS R E LT W R b OEE M A G L LT, 1T
~21WBE KT B ONEDOREEZED D, S5V T T —<1E R UL REOKEREIZEBIT 5 EREfF
B, EAEEWICKTHERY A7 i THD D,

3. MERRBANE
(1) EEX
(1) —1 HEXNEDE
JEERECHIERRME L U TRE LEDIiX, ZI75E GREMZERGHEES (28 - by wE
DR E = &)xﬁ&%ﬁ%v%7—7%@%Lt%A%ﬁﬁ-%@$&®%%J:ﬁm%~w$
) THROMATWEZY VBT 2T L RERALL SRABRRINANTIN 2, AT ZEIC W T E TR
ENTERGBED S L, K Fm$®%fk%wﬂ%%%§(mmmmw<Dmﬁ%wotv&n?
A RRPUEME, PNECwater DEN R E DN BREE K OIRED @0 o T @il BV 2 x5 L Lz,

O RvY MY TY—NRESNBREINEF (BUVSs)

HIFE X BTSRRI EE T IC i, ENAMCIRIA < & D 7 fEDBUVSs (2- (2H-benzotriazol-2-
y1)-4— methylphenol (UV-P) (CAS:2440-22-4) . 2-(2H-benzotriazol-2-y1)-4, 6-bis(1-methyl-1-
phenylethyl)phenol (UV-234) (CAS:70321-86-7) . 2-(2H-benzotriazol-2-yl)-4, 6-bis(1, 1-
dimethylethyl) phenol (UV-320) (CAS:3846-71-7) . 2-(5-chloro—-2H-benzotriazol-2-yl1)-6-(1, 1-
dimethylethyl) -4-methylphenol (UV-326) (CAS:3896-11-5) . 2-(5—-chloro—2H-benzotriazol-2—
y1)—4, 6-bis (1, 1-dimethylethyl)phenol (UV-327) (CAS:3864-99-1) . 2-(2H-benzotriazol-2-yl)-
4,6- bis (1, 1-dimethylpropyl) phenol (UV-328) (CAS:25973-55-1) . 2-(2H-benzotriazol-2-yl)-4-
(1, 1, 3, 3—tetramethylbutyl) phenol (UV-329) (CAS: 3147-75-9) ) & L7,

@ VB AT NVREERA| (PFRs)

W E SR E L., triethylphospahte (TEP) . tris(2-chloroethyl)phosphate (TCEP) . tris(2-
chloroisopropyl)phosphate (TCPP) . tris (1, 3-dichloro—2- propyl)phosphate (TDCPP) .
triphenylphosphate (TPhP) . tributylphosphate (TBP). tris(2-butoxyethyl) phosphate (TBOEP) .
tripropylphospahte (TPP) ®8¥E & L 7=,

® E%%ﬁ

EX G IL., BATHRICB W CRBEE CRIHBESNCERGLENOHUAEWEARE (77 ) Ar~A
o,z RuRAYYy, TVRuRA Ly, axAunw AT r) LEMEBEEE (oL z
Y ANRYNE L N B TR TIYE ) LT,

(1) —2 HEFE
BEFIEZ, U Ui 2T )V REHRA, SEAMRBIFNZ DWW T RATHF R 2 S B 12T 21TV, B
FFEIC O W TIIH 2 ICmat 21T o 72,

O RV MY T —VRESNBRILA (BUVSs)
LC-MS/MS D 12 DWW TIEF (2) - 1D &M TIT - 7=,
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#(2)-1 BUVSsODLC-MS/MSE:fF
LCEB Native UV-P : 224>118 (ERA) . 224>90 (FRA)
£B | Watersit# Aliance2695 (HPLC) UV326 : 314>152 (EEM) . 314>263 (HRA)
pss | AUVA%E Ascentis Express C18 UV327 : 356>339 (E&EM) . 356>152 (FE:RA)
(10cm x 2.1 mm, 2.7 um)
BEMA | A ImMEFBET> =D LB, B : X5/ UV328 : 350>320 (E&E) . 350.0>118 (FE:BA)
0—>1min A:70% B:30% UV234 : 446>430 (EEF)
1—=3min A:70—0% B:30—100% Linear UV320 : 322>307 (=)
3—23min A:0% B:100% UV329 : 322>250 (EEM)
23726 min A:0770% B:100230% Linear| [ rogate | UV-P-ds : 227>118 (EEMA) . 227>90 (M)

26 - 30min A:70% B :30%

0.2 mL/min. A5 LEE40°C, SEAE10uL

UV326-d; : 317>152 (EEHR) . 317>266 (W)

UV327-d : 376>152 (EEH) . 376>355 (HERMA)

UV328-13Cq : 356>326 (EEF) . 356>124 (FEsRA)

UV234-d4 : 450>434 (E=2F)

UV320-d,4 : 326>310 (E=H)

UV329-d, : 326>254 (FE=£H)

MSEB

RE Waterstt® QuattroMicro API
AAALE |ESI (*HT4TE-R) , MRM
FvtE3U—-ERE3.50 kV, V-TEE1007C,
PSSR 500°C

@ VVEBTRTLRERAK (PFRs)

LC-MS/MS D I DWW TIEEE (2) 20 5 Tir - 7=,

#£(2)-2 U vEExT 2T VR EERA O LC-MS/MSS:AF

LC : Waters Acquity Hclass

daughter  cone (V) collision (V)

Column: Waters CORTECS C18 (1.6 um, 2.1x100 mm) parent
Mobile phase USEENJTFIL 183.30 99.10 20 16
. 0,
A+ 10 M HEOONH,+ 0.1% HCOOH USEE MO 225.40 99.10 20 18
B: CH,OH C: CHsCN o
1) |
0 1min A60 B:40 USBENITF I 267.40 99.10 18 18
~ R
-5 9 min A60—0  Bi40-100 USEENZ2/00IF)L 285.30 99.10 28 22
9 17 min A0 B:100 USEENJZ (2-7004VTOEN) 327.30 174.90 20 14
17— 22 min A60 B:40 U>EEN)TIZIL 327.40 152.20 44 40
‘ USEENZ2-T RS IFI 399.24 199.02 32 19
Flow rate 0.2 mL/min. N
USEENZ,3-3400-2-706) 431.30 208.90 22 16
Column temperature 40 °C
Injection volume 2Pl parent daughter  cone (V) collision (V)
MS : Waters Xevo TQD USEENTFIL_d15 198.50  102.10 22 18
Capillary voltage 1.5 kv USENITOEN_d21 246.50 102.10 20 18
Cone gas flow rate 50 L/hr. USBEENYTFIL_d27 294.60 102.10 20 20
Desolvation gas flow rate N,(650 L/hr.) USEENZ2/00IF)L_d12 297.40 102.10 28 21
Source temp.  150°C, USEENUZ (2-/004Y70EN) d18 345.50 102.10 20 20
Decolvati 500 USEENJTIZIL_d15 342.50 160.10 44 40
esalvation temp. USEENR2-TRESIFIL_d12 41120 308.00 35 19
lonization mode  ESI-positive UVBEN)Z1,3-3900-2-706)L_d15 446.30 102.10 22 16
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LC-MS/MS D 12 DWW Tk (2) 3D =M TiT - 7=,

LC : Waters Acquity Hclass

Column: Waters CORTECS C18 (1.6 pm, 2.1x100 mm)
Mobile phase
A 1 10 mM HCOONH,+ 0.1% HCOOH
B: CHyOH C: CHsCN
0-> 2min A:95-65 B:5-20 C:5-15
2— 10 min A:65—20 B:20—55 C:15—25
10— 10.5 min A:20—0 B:55—=70 C:25—=30
10.5— 12 min A:0 B:70 C:30
12— 15 min A:95 B:5 C:5
Flow rate 0.2 mL/min.
Column temperature 40 C
Injection volume 2pL

MS : Waters Xevo TQD

Capillary voltage 3.5 kV

Cone gas flow rate 50 L/hr
Desolvation gas flow rate N (700 L/hr.)
Source temp. 150°C,
Desolvation temp. 350°C

Tonization mode ESI-positive

5-1954
# (2)-3 EHMEDLC-MS/MS A
parent daughter cone (V) collision (V)
Losartan 423.29 207.12 30 35
Irbesartan 429.44 207.01 30 20
Valsartan 436.30 207.12 20 25
Candesartan 441.35 263.07 20 20
Telmisartan 515.20 496.80 40 30
Erythromycin 734.49 576.38 32 30
Clarithromycin 748.51 590.39 48 24
Azithromycin 749.54 591.39 60 30
Roxithromycin 837.51 158.12 48 36
parent daughter cone (V) collision (V)

Irbesartan_d6 435.09 213.04 28 24
Valsartan_d9 445.22 300.16 30 20
Telmisartan_d7 522.12 279.95 60 46
Erythromycin_13C,d3 738.40 162.15 34 30
Clarithromycin_13C,d3 752.48 162.15 38 28
Azithromycin_d5 754.54 596.39 60 30
Roxithromycin_d7 844.48 158.12 48 36

(1) —3 BWEEEBAEOER

ARWFIE~ZE LT D MERI O 8FUES KON, ENZEREENFIERT D L FRBFFED R v b U —27 ZFA L,

THBE D D11 IR O JERE BB O #2425
Larkt oy RAEBE L, KLEFEZE
W LTnWD 7T BBz oW TR,
HiGR4 %2 A D G ETORET
ForLTz,

7z, RELOFEMIE IR A £ (2)-4l2R”d, B, T—Z A%
7% (2) -4 FUEHE #H
;XE’L:E =
T EEOMR SR @ ?f/;‘)“i H% C% IN%
RRER_RFEST.S  (ARDIR BT 2156 10.3 0.9 1.64; 0.19
RREP_RFEST.8  |ARDRRK BiTE E15E 7.9 -1 2.2241 0.19
RREP_RFEBST.32  [ARDR BiTe E5E 7.30 0.77. 1.68{ 0.16
ZHEET_SFE  |[ARODK & 2186 12.60i 0.96; 4.41 0.3
KO AWGERR ORI g;g;a/u 9.81 ~ 315 026
RBRMI_2_5E) 15 AR (A RDR Bie 2186 11.2 - 2.72 0.24
w . - POREEA
KBei_3_FEEBABLRF |ARDIK Bie R 9.88 - 3.220 0.27
B RS ARDIK Bie 2158 11.9¢ 0.95; 2.61 0.3
A (2N 1 2158 2.02 —-i 0.11i 0.018
B /N + FBE 4.4i 0.66i 0.68{ 0.074
C ARDIR & 2186 10.9 —-i 3.45 0.227
D1 TR 1 2186 1.65! 0.33! 0.047! 0.011
D2 ﬁ“ﬁbt Bt (B 1.75! 0.22 0.2i 0.022
D3 ARDR & 25 7.65 - 2.17¢ 0.16
. PYREE
e =
E ARDIR AEER =56 3.12{ 0.35. 0.44! 0.051
F ARDIK & =56 12.3;  0.96 2.6; 0.29
G R w 28 2.21; 0.200 0.48; 0.023
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(2) AEERB

(2) —1 HEXNZWE

O RUY MY TV —RENRZINFE (BUVSs)

ARFREHZ BT HBUVSsORIEX G E 1%, KE & JEE CHA 9 5 UV-P, UV-326, UV-327, UV-32804
WMELHOET, ENTHLINETIHEHRESNTWDATREMEDN S VD . GC-HRMS T[R4 47 723 7] HE 72 UV-9,
UV-320, UV-329, UV-234D5ME A &H71-2-(2H-1,2,3— XY R U TV —-2-A(L)~4- AF LT = )
—L (UV-P) |\ 2-E R F T 4-RA XXV T7=x /2 (UV-9) | 2- (2H-1,2,3-_2 Y R YTV — )b
-2-A V) —4,6-V—tert-7F )7 =/ —/b (UV-320) , 2- (tert-7F /L) -4-AF/)L—-6- (-7 mu-

2H-1,2,3-X2 Y RY TV —L-2-A V) 7= /) —b (UV326) , 2,4-V-tert-7 F/—-6- (b-7 1 ma-2H-
1,2,3_2Y MY TV —-2-A)V) 7=/ —)b (IV-327) , 2- (2H-1,2,3-X_X> V' KU TV —/L-2-A
V) 4,6V —tert—_F )T =/ —)b (UV-328) . 2-(2-t R ¥ -b5-tert-4 7 F )T =)L)
Y RUT Y= (UV-329), 2-CQH-X> Y N U TV —)L-2-A)V)-6-sec-7 T )b—4-tert-7 F I T = J —
b (UV-350) 2-(QH-X> Y " U 7V —)b-2-A )V)~4,6-bis(1-AFNN-1-T ==L F)) 7= /) —)b

(UV 234) ©o 9FE¥E L L7z,

@ Y VBT AT VREERHA (PFRs)

HENBYEIIERBIEEZTMT D200 77 —<1& G587, triethylphospahte (TEP) . tris(2-
chloroethyl)phosphate (TCEP) . tris(2-chloroisopropyl)phosphate (TCPP) . tris(1, 3-dichloro—2-
propyl)phosphate (TDCPP) .  tricresyl Phosphate (TCP) .  triphenylphosphate (TPhP)
tributylphosphate (TBP) . tris(2-butoxyethyl) phosphate (TBOEP) DO8#E KX, R T Iz W\ TA
PESE ] ZEA4# 25 72 W tripropylphosphate (TPP) Z A 729 & L7,

(2) —2 HWFEORER

@ RV YTV )VRESNRBINAE] (BUVSs)

e, BUVSsORTALERIX, GPCIZE B 7 V=0 T v 7R TH 7=, ¥ ¥ —TEHIALTE
53, AT ERTERhoTz, o, MO S S AEFEE OB C— I b TV

LGSR L s nw o & e Lis, BE FishI i ASE | concentration -
WABEIC, ASEIC L D E . AR Sampre . RE
ML D . EECHER LN e St
BTHZLxRAELE, iz —F %
— 2K ©2)-1 (TR T, BAMICERE
FTA X LR (211 ) o R [ Liquid-liquid — Dehydration |— Concentration
5 gL, "Af Fe~vh U v7 X% extraction
ANTHSEHBLEZDL, sl — L ﬁi/;;\:]ZCI aq anhydrous N&SO4 RE

L CHIER WA 0% ERMEERs
W) =T v T AL T)20 ngZ IR
Mize, W%, 7Y ~FH o= L

(1:1) RAWE (100°C, 1500psi, 3% Silica column clean up — Concentration  Florisil column clean up —
A7) Dk BASE (EHVEBERII) % Lvr e " Eletion eyt acsataesane
o, A T — 2 ) — T N L — 5%dichliromethane/hexane
— T30 mLLAF & T L7z, Zh&5%
%ﬁﬂfjﬁ R %‘7}(?\{&300 LD A >753 Making up volume GC/HRMS-SIM
o — Moz, G2l 4 2 (4550 — e ke

mL) TRAHMHE L%, Mg+ sY v A (Fluoranthenedo )
WEOUBAKL, BN L7EZ~FY U EE o
— XY= NRL—H—T2~3 mLET

X (2) -1 BUVSsDSHF FiED 7 8 —F ¢ — |k
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BiE Lz, WIC, HHMNLO~FH L TYe L7-LC-Si SPEtube (FEHEHAIE 1g/6 nl) H T A2 U B A —
FU v (SUPELCOSY) 1B L, ~FH o 10ml, 5% 7 aa R Z g~ 1mL T Lz, 2h
Hao—F ) —ZNRL—F—T2~3 nLIZEM L., WIZ, HELUO~AFH U THRE L7 ) Dvh
Z 2 InertSep FL-PR (FIHEAIFE2g/12mL) IZAM L, ~F V- 16ml, 5% 7 mma A X &G ~FHP 2 20ml
THEHL, B—% ) —x /R L — % —T2~3 mLIZEME Lz, £ ORMIKEZ ZRKE N CTRME, ~%9
Tl mLIZER L., YU Y A4 2 (Fluoranthene—dio) Z¥I LU TEREBRIE L L1, OVrHEssix,
GC-HRMS (H A& JMS-800D) TH#r L7z,

@ VU U AT IVREERA (PFRs)

IHTE DO RREHT AT EL T Fish ultrasonic Solvent -
BASHEB R TR EE LB EIC sample T extraction washing
ITVN, GPCRO L2 B W Ik 70 & Ry St Cl(epa;:ﬁw ;p)ike acetonitrile 3time hexane Itime

5,

Bl 7o 2 A L 22 W dr ik o B L
FERAFLIL, a7 —F x— Concentration Column — | Concentration Liquid-lilquid
REE(2)-2 1R, EKEIT I cleanup (D extraction
RE DT A X U b D AT AT RE Wearone e eromeinase
g%ﬁﬁ:%@iﬁj\ﬂi L/\ ‘H_D/?A___ ]\ & Elution: acetonitrile 2 ties
UCHIE R o B AL & L
WMLz, W™, 78 h=1V Dehydration Concentrati on lea(iﬁgm®
20 mLTL0y MR & 5 . E Al T

- ) . anhydr ous RE aris carlridge
HaAT o7, Hii#2500 rpnTiE NasSOs Elution: dichlorom shane
ODHEZITV, EES AR L m%fgﬁxrlnﬁme
7o TOEMEE3MEI YK LT, [A]
Hieth, ~FH o 10mlE Mz TL10 methanol SRM
IR EHS> L, TER=FUVE RE ESI(+)
B LT, ~FVUEESR X (2)-2 PFRsS3 T 7 @0 —=F % — b

L. 5%& K7 =KUY 20z A CTLO4rHR E 5 (k) Z4T7wv, ko7 F=FUVEEAED
"o, Thaxer—2 ) —xNRKL—Z—Th nLLL FETRERMBL, B LOHTE =MV L THF LT
Oasis HLB Prime Cartridge (Watersfl) ICAffL7=, 7 b=hFVU/L10 nLTHEHHE, o—F Y —x N
AL —&—Th mLLAF &£ Tl L. 5% T F Y 7 LKEEHKE00 nLd A > 723k e — NIz, BE L
Y run A& T, et A2l (100 mL, 50 mL) fT-72, Y7 ua XX U EERILL, HEAKRH
B r U ATHALEGEe—F ) —= XKL —%—CH1 nLIZRM L2, &5rLdYraar X
20 ILCHWIE L7702 ) DA BT A H— Y v (SUPELCORY) |22 AT L=, ROy 7 an 2
2 10mL TR L, WRICIA X/ —/Y7uana X210 L CTRERLEZ, Zhbzidbtdtun—41
—T R L —=F—TEMLTE b, AZ = EEICEREL i Hokkaido

7% A X 7 —1 nLCTER L. LC-MS/MS (ESI+) THIE L7z, 72
B, BEHRROBEMMERINL TV Y T rva Xy

707!75-5%1%% Lflo i 5 Iwate
SRR Hyogo . gx P
( 2 ) — 3 ﬁﬁ%ﬁ%%’ﬁﬁ@ %Bﬁi Hiros}gma. .I;Pavl;Zsaki
AR I A T AR R (I R AR, RS I) Nagoya

Osaka
IZBWT, FIZLE - FHEGVRE STV DT O 4 %

ﬁi—’l/‘/‘:o ﬁéﬂyfm)ﬁ%@)*3 c:ﬁ_\‘j—o
BRI OV TIE, JAEHOREEZ 3, BFEM LA, 3§

(2) -3 A=WalBHER Bt

41



LA Y RTEH e M

5-1954

#(2)-5 W &7 - 1Bt
S DA T EES 5 72 D]
. HIPHS 0t A |4 A B8
)”7}(0)5{; AL %iﬁj’%ﬂ— < . = il [PaES i3 HRERE A B a8 (%) B2 (%)
. H5 o R B 2 X% 5 WA | 2020.12.23 78 5.5
INOBMMED AL TH D A H6 o L B 2 X% 6 ARG | 2020.12.23 80 1.1
. e H9 S J IR A B 2% 9 AR | 2020.12.23 79
2 . . . 3.0
Famptl Uiz, £72, H10 | s RaEsss 2 %10 A& | 2020.12.23 78 2.4
SV L HI11 | SR ReEssh Fa+1-10 AaE
SEEPEIC L B WA | 2020.12.23 76 1.8
e P 2 2 i H12 | EmREmss F3+11-20 WA | 2020.12.23 77 3.1
BT B0, AXXFOEL T # 3£21-30 AR | 2020.12.23 75 0.92
B _ H16 | i RaEssT 7 HAE1-10 A& | 2020.12.23 71 0.70
R ERD D DMFEITEL H17 | EmReEsss 7 H A 11-20 WA | 2020.12.23 81 1.4
- H18 SRR * X A@ER | 2020.12.23 | »EOLHEHETES | PROLDHEBTET
< ‘13 Bkﬁ L *ﬁ i& TT e 7'; o H19 o R IE RS R FYRY aIEEs [ 2020.12.23 | vEOoEETE T | PEOLHEBTE TS
733 j;o) \é,I %)J . Jfﬁiﬁﬁ% H20 B E R R g aF AIEER | 2020.12.23 | »EOwEETES | SEOLHEHBTES
B R H21 S RAE R R AEER | 2020.12.23 | »EorokiETES | SEOLORBTES
FrUB /gty U H23 | EfERiERh 2R *1 AEER | 2021.12.21 81 1.0
H24 | EsReEks ZR%T AEE | 2021.12.21 80 1.9
— s
7 &ZFA L, W50 H25 | R Umea 2Z*10 TR | 20211221 81 30
4B D BEE FIEEE T
*’E&gb =) ’é % “£$%T T1 HHHERSUAS 7 HH < R3-1~3-5 " EE | 2020.9.15 70 7.7
b DAV B E T A T2 | smm#EsE3| 7 H 5~ R3-6~3-10 AEE | 2020.9.15 69 6.7
- o T3 | ®mEm#&EREL| THHTRE1~45 A& | 2020.9.15 70 6.6
TER L 7= Az e ot 2 T4 | E#ERBL|] THHTR4-6~4-10 | AAE | 2020.9.15 69 6.6
_ T5 | mEmasEsEs S OF R4-1~4-4 AR | 2020.9.15 78 15
=
Z. ZhESTT 5 TE T6 | mmEm R TnoFal A | 2020515 7 6.0
. oy e T |EREERBL| h&IFAT1-1~1-8 | 2T | 2020.9.15 75
SR S 5.9
Tholend, Wb oE P T8 | mm#EEsA2 HhRTFATS T | 2020.9.15 78 4.6
R4 Hr S BEREEE ) D Dtk E RS ~73-1~3-3 4T | 2020.9.15 75 8.3
. T10 RREBERIES [ @< 2020.9.15 | s EorpwEETsS | SEOLHEBTES
fif Rl OHWr s 7 S U7 Tl | ER#MERAS =~ %< | 2020.9.15 80 43
i T12 i?&%ﬁi?,@l % 4T | 2020.9.15 72 5.4
- A =40 AN
Mmolzfe, BRIEGEE & 4 T25 2 X ¥ (2-1) AIEEE | 2021.7.19 76 2.4
4;}1*,%*/[%:;%75)& LTW5d T26 A X ¥(3-1) AIEER | 2021.7.19 75 1.5
- - ° T27 2 X% (4-2) WA | 2021.7.19 72 1.8
IS BAT - 1= 3B 4 32 (2) -5 T28 2 X % (6-1) WA | 2021.7.19 77 3.0
L T29 HEEHREEUE 2 X% (6-2) ajEEs | 2021.7.19 75 3.2
WZR9, T30 | ss#EEE X X % (6-5) AR | 2021.7.19 71 3.0
HM1 L 2% AR 2021, 69 1.1
MREDER TR1 BEE NTTF W& | 202012 69 2.8
(1) BB TR2 BB 2R % WA | 202012 68 2.0
(1) —1 S FEOBRERER
O RV MY T —VRENRBINAE] (BUVSs)
JEEREHZ W TIE, HESSRY
BONNFEORIE FHRAE (ethod [ 2[5 s e
) o R 50gwet  J)—2 Ty T A (2R -~ =LT) d0mL B H)—ZARL— Y —
SN
Detection Limit, MDL) b #40ng 29, 10 (2000 rpm, 10 min) f3mLET
RS R O T8 % (T -
RN ) CREV, BEM O |
- % i b
FEMSEM L7, MDLIZ. 0.08~ i e e
5% NaCL7k 200 mL HKRREEH N A n—F)—T/NRL—4—
0.14 ng/g-dry (0.00008~0.00014 ~FFY 50mL F5mLET
20
g/g-dry) THotz, £z, 7 U —
LTRSS ERE, MR | —
. 2 =]
80%-103%T =, L BL dimars
%J %J’C 3?) el 7L ° U\ J: > @ n*?ﬁ%% ALY LC-Si(Lgl6mL) =4 — TR —4—
Pl ~FHh 10 mL #5mMLET

T, X(2)-4 ORI FE
SEITHI>Z L & LT,

WZHE

@ VB 2T A RERA
(PFRs)

FEATHRIE (BREEAF ST G HEME 2
(% FE - Bt E OMENE =

2V ey N — 7 BIE LTCRE

W O~Fh 10mL

@5%ymmAsy /~Fhs 15mL

Va2 s o o
s T A RO LCIMSIMS-SRM
Inertsep FL-PR(2 g/ 12 mL) o—AY)— TR —4— ESI negative

Vel ~FHh15mL

WM SURERTFL /~FF 20mL

AFFU DA )=
2mL

B4 (2)-4 D7 —F v — b

FEO R -
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HHEDRE 21T > 72,
(©-1) EE»SoMHFEORR
U e AT LR EERA A B RORE ) B R T D BROAE I O W TR E 21T o 7o, fillHEE ST

X, TR Rr, AX = T =bU I, Vv RrRY o OAEEAER L, 7, A%/ —L
X7 =T KICEVIEREMEIC LEGAOIMBRIZOWTHRE Lz, BILE 4 RTTNIII TR
I L 7 OB A5 A i
Z 20mLyEs AN L C il R AE
i{To7-, BEK. &
ILTeDB, mLTHEEL

100
) III |I|| I|I |||I III ||II I|I |||I I|I |||
7o, WA, 20mLIZ ER 0

150

Recovery (%)

T, L&Az B L

L 7” - - "C &j :it*,l' EFI methanol 19%NH3+methanol methanol/DCM=1:1 acetonitrile acetone
T, ZZ TlE, R

. B YRR m Triethyl Phosphate m Tripropy! Phosphate
D= ]\ U v 7 A @E;% i& m Tributyl Phospate Tris(2-Chloroethyl)Phosphate
j’f[] f_ ZD 7”: &) @: N 101%%%@3 m Tris(2-Chloroisopropyl)Phosphate m Triphenyl Phosphate

N m Tris(2-butoxyethyl)phosphate m Tris(1,3-Dichloro-2-propyl)Phosphate

LicbDxEWE L, £
LN DOFEBEE T2 B B (2) -5 £ EN DL Z W TZBR DA WE D[RR
DA E DR % [X]

. - o - 2B ONET
(2)-5 1R T, RFHZHWTSFEEHD W I jemmmmmmmmmmmmmmmmmmmoemmmmmmmmee

[(EEmn | Res mmaed || wopd L wE

DEPEEZHNTE U kT 27 LR EIRA

SR i X5 —JL 20 mL | Somiss
B 2 R A B e, kT B A, [ B~
AT, 6TV E=TREHAL ) — L oo ]
EZAWD LRI TE 5 & ORGSR
N7=) - < N TR — <7 S R
NESNT-OT, VU AT IVREERA D RS B | W‘ =

HHIZIE, T =T KEFAY ) — V% SmLsE Inertsep PLS3 &7 —JLSmL 2mL

VD Z ok y . ERSEE AT 2N

HZEE LT,
LLEDORET O/ R, X (2)-6 (25> THIL
MEiTH> 2L b LT,

B (2)-6 HpHro7m—F v — b

® EXLE o
@-1) EB»LOMH

H 5O RE 80.

B 3 2 i 60.

EWET HIOOBE

ZATo 7o, ML

F. TRy, AE ” h II I I J

—J)L, Tt kr=FhFY

o
=]

o
o

o
=]

o
o

o

A= 1% 7 EZTPHREE 01%TEREE AN/ Doon FERIRUL TR
V% :‘/\‘7 (vl )( & D4 AL =) AL =) ALs=101
AY
%ﬁiﬁ@%‘qﬁ%{iﬁﬁ L/ mOH LA B LA my L S T LA
- BFLIFILAY  EOSUROTALY mIUZO9 BFO 0740

oo FTo. AKX —0
L EER T L e e X (2)-7T ZTNENDWE 2 AWK WE ORI =R
WCLEBAEL, TUoE=T7 KX VEEEIC LSS oM RICO VTR LT,

BB IS4 AR TR TR U 7 I OB C & VI 2 20mL IS N L Tl B E 21T o 72, 1043 T8
BRI 100HRE 5 Led b 2500rpmiZ TLO04y M L0t L ¢, AR A RN L7z, [ C#AE
Z R0 IR L, EMEE. 20mLICER Lz, 22T, REHhToO~ Y v 7 ZAOEBEIZ 572012,
20mLICER %, 10fBEHN L2 DO ELC-MS/MSTHIE L7z, TRENDOEE 2 AW -0 & WE o R
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X (2)-7 1251,

HTFHENE L RT VAT, ) 2w AT u0d, WG K > THEINERKE S B 54
Relpole, BT VE=TKEGEDOAZ 7 =L ERWTHE LESGER RS RERERTH 72, B
VTG AZONTIIRREICE N o T2, 7272 L, [FUERIZ60% L EAERTE TS,
n— N MIELAMIECERITFRARETHDL EEZX LD, —FH T, K(©2)-7T OFERITHHER % AR
LTHELTEY, AP~ N 7 20EELHEVZIT TR, EEFRELZIKS T57201C
b, KVEMLIERETHET2ZEREE LV, ool sZzoEFEMELZLE A, R
B~ M) 7 20882 RE < %IT T,

(@®-2) HHEDZ YV —rT v FHEORR

(a) 7V —r7 v 7RHBEMEOMEHA

REREZ2 7V =0T v 75700008 AEME AT, fIHEOZ V=27 v 7 E2iTo72, HHT
HEIE, 2T 4 v a=r U L CHIMIR E BERME AR L, TOBHIREHE L,

AEfE A LU= E L. Autoprep MF-1. Autoprep MF-2. Inertsep GCO3FEIET. (@-1) D HFiETH
HIL, 20mLICER LM 2 & 2nl &2 0 B L CHAEA~ AR S 72,

JEMER D FEE SN EFTH H6C1TIT L A EOWENEITE RN o To, AW EIRTEME R ~T8 E 2%
EL, BHLSbholtBEZ NS, MF-2% M H LB T X COHEXGYE A 80%LL LRI T &
7o 1L, F2IZ B LB OWIKRIZEFEGALIEEE T, v M) v 7 ARZIEAFELTWDL EEbLDD
T, EBWEZ V=T v 7TOFIREMZDMLERNH DL EEZBND,

(b) #ELEHHH

MR IR E~F 2R L, W27 o7, (@-1) D HFIETHE L, 20mLIZERA
L7 B2 5 2mL A& 2 B L, 10mLOREHRIK & 10mL DO ~FH o 2L, W 217 - 72,

WS EE 2 5 L ERMEIT, KBIZFEELTWDL EEZ NN, AROBGFCIEIEFICEIE
DKo T2,

2EIK O T
(c) EARHEH
LA AR 7 ) — o7 o lTl RES - mEmmE | modm |1 we

DREBD LR TE AP OT, B 00 2 o | o
HHIC X% 2 V=27 v 72 Rid Uiz, ff T
FH U 7-[E4H1%0asisHLB, SepPak PS2,
Tnertsep Pherma. Inertsep C18 ENVI®A4FE L
T, (@-1)DFETHH L, 20mLIZER SYE - IR |—| BB | B EE
U 7= i e B 2mL % 29 A KK poSTUAR  SepakPs2  ASUsmL 2L
100mLZ AN L, FEFEH 21T - 72, 4R e
FHCHWZ4FE DO T TIEPS2AFE B B Wi R (2)-8 D7 a1 —F % — |k

Loz, £, 72U =07 v 7 EHDOMF-
2TITR VN o I EBRESICOVWTH, PS2TZ ) —0 T o752 LIk RIBICKREIN,
PLEDORBETORER, X (2)-8 2> THIMEAITH> Z & & LT,

(1) —2 BREEEBRRAEHBRBIVCERY X7 FE
SROM BRI LA

#(2)-6 ICREOBUIVSsOBREMER KL ~T, ZOMATEET NOREHESNTZ, SbHIC, K
FERLA N RT 2 EOBIRROEEICEWCHREE TR &SN, —FH. WROEEIZOWTIE, —#
DSy TRIKEE TR SNEZICEE-> TS, ZhbZ &b, BUVSsidLog Pow3m < . Bi/KME DI
WBETH D, AEMICEDEREICEIIVEELLTL, RBECRHEhZbDLEEZ NG, &
H ST O, UV-32812 DWW Tl & 2 < OFRAE MR TRt S iz, FFI, KRBT O3 IR A gk
BT DEENDIE, RLERETHSH0.79 ng/g-dry TR S 7z, UV-3281F, SEAMRIINAI & LT
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TTAF v IIZ % (2) -6 BUVSs D B G ol A0 5 5
4 50
BALTHY, EERE (1g/g-dry)
IR BER B JEE SR ERt
FE i S LT U UV-P | UV-326 | UV-327 | UV-328 | UV-234 | UV-320 | UV-329
5, Flo. W 5D HEUEST.S ND ND ND 0.0051 ND 0.0001 ND
IRAEE IR B EHD HSUAST. 8 0.0035 | 0.0089 | 0.0015 | 0.011 ND | 0.0010 | 0.0001
LN
D O WG etk D HIRER_BRRIEST.32 0.0092 | 0.0029 ND 0.0047 ND 0.0009 ND
E'ﬁl» E\-/C:\% ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
fess s LHET_BIIE 0.0028 | 0.12 0.026 | 0.087 ND 0.0004 ND
%, UV-32812 k&
B 47 AIR_1_ABRET7H ND ND ND 0.0003 ND ND ND
HEML LT ABRM_2_52)|IE ek ND 0.0840 ND 0.0005 ND ND ND
=] N
FI i 2 B i~ ABR_3_EEEER ND ND ND 0.79 ND ND ND
R TE R Y i o 7 EEE HEEH ND ND ND 0.0003 ND 0.0005 ND
Pt (RE % 5E) A ND ND ND | 0.0005 | ND ND ND
AR BT B ND ND ND 0.0011 ND ND ND
%, Mz T,
V32810 - 75 C ND 0.004 ND 0.0066 ND 0.0002 ND
3987 =
B2 B D1 ND ND ND 0.0002 ND 0.0002 ND
— A =]
e D2 0.0017 | 0.100 ND 0.0021 ND 0.0001 ND
KA B B A D3 ND 0.26 ND ND ND ND ND
(E#IM) »iR E ND 0.0030 ND 0.0009 ND ND ND
HHNTND, F ND ND ND ND ND ND ND
2oL, % N
oL G ND ND ND 0.0001 ND ND ND
NV S —
0 A s 0.0092 | 0.26 0.026 0.79 ND 0.0010 | 0.0001
T =l %
YL B R 32 B BIKfE ND ND ND ND ND ND ND
SE1TRIS S Fi9fE 0.0043 | 0.073 | 0.014 | 0.061 ND 0.0004 | 0.0001

(POPRC17) ZFWNT, FREEME, RMEME, RIEFEZ MR OBHEEIC O W THRE L2/, UV-32803E
RIGEHBELEZLZLTBANDD EOfEMmNHENTZ, ZhLDRENG, £< OfE S T—EDE
YR BHFEETHZERHLNERY | BHARRETEIPINAN LAY 27 BYEH L T 5 Af
REMEASRIE X7z, BRINRHZREAMTT (ECHA) (2 KX, ¥R C oK FICI T 5 UV-328D T 4% 52 B iy
(PNECwater) K ONEEIZHIT D PRI ARE (PNECsed) 130.001 mg/L& V45, 1 ng/g-dry & /RS
TW5, b mEEETHRE I KRIM O Ozl 28 &g LT, RIERE X
PNECsed%x K& < FlEl-»TEBY, 2EHICAREEND L afREHMIIEWEEZ BN D,

@ VBT AT AREERA (PFRs) £ (Q2)-7 12V VR AT LVREERAOBREFEME R E2 R, H
AEHOITH R T RTHDL, 600 ) VBB AT VRERAINPBRH SN, HERSCA TR, KK L
D HIRDOEHED ED L VIEE T, FICHERE CHREIN BN -7z, —FH T, WETHEYED
MDIRWEE CIIHBRNIKEE Ch o2, WERNICHAD L, U ViR NY A2-7 hF = F /L O R HIBEE D
bm <, ITHET X T LR Sz, BERETX0. 7~36 ng/g-dry T, FFiZ. KPkD2H# A TiE20
ng/g-dryPl EOERE TH o7, RWT, V@MY R (2-7muaA Y 7ab ) i, AR
PRSI _RTCoOMETHRHENTZ, 51T, ZOWEIL10 ng/g-drylh b ELERAYE
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BEETHRIEINAHA S L, BICKIRRLAETEOH A TIZ30 ng/g-dry2 B2 AEEETHRTE S

7. BEHRTH.
LEZbND, E£i0.

ZOWEIFEEICIRN&ERE THRESATERY .,
e

ENTOEHENKMEIINTWD

e b U A1, 3-2 7 mm-2- #(2)-T U LT AT LR EEIAF O BB T A R
Tube el Y Tris(1,3-
A 2 y | = ?; / 1% ?t) @ II:EI ¢ Triethyl Tripropyl Tributyl (;:‘Ilsgéthyl) Z::Istj(rzo-isoprop Triphenyl ;\:Itscsi-/ethyl) E:E:;I;’I;O-}
ﬁ/ﬁ: F“"_" j:‘,'% < i }: /V (l: ng/g-dry Phosphate Phosphate Phospate Phosphate yl)Phosphate [Phosphate phosphate Phosphate
DA TR S LT R _RRASTS <0.15 0.67 <0.15 0.54 9.4 1.0 5.1 11
a SRHE_RRBST. 8 1.4 0.30 0.35 2.4 11 1.0 5.8 1.2
B, 12121, R ' : : ' ' ' '
. " RRE_RFEST.32 0.15 <0.15 <0.15 0.54 3.0 1.0 3.2 0.9
TV b Fing/g-dry = ' : ' ' : : :
VRN LhEET_BNE
BT T O 2.7 1.0 0.90 25 43 4.4 14 4.3
) O\ TF— IEJ/EET
BHERsZ i | ABB_LABERR | <015 053 032 4.4 31 <015 28| 37
B S L WE S Bt "'f“'””** 4| 19 11l a8l 16| 40 3 40
L. UVEERY FaE AT _3_EHERR 18]  <0.15 0.68 3.6 19 3.1 10 2.0
. VLR RY T RURIR_SERa 022 <015| <015 2.6 9.9 1.0 5.1 3.4
L, VR Y 7= A <0.15 <0.15| 028 0.77 26| 11 13 13
L DAEIZ DWW TIL B <0.15|  <0.a5| <015 1.5 13| 1.0 82| 19
HSRP LR E T, B c 0.36]  <0.5|  <0.5 45 13| <015 91| 27
H TR B b PR O {EGJ BE D1 <0.15|  <0as|  <0as|  <0as|  <0as| <05 0.70 0.68
Tholz, D2 <0.15|  <0.a5| <015 0.23 031  <0.5 1.7 0.76
#(2)-8 2V kT b3 <0.15 <0.15 <0.15 <0.15 16| <015 2.7 11
e
AT IVRIERA O E <015 <ots|  <ors| o7 1s| aal 53| <ous
PNECsed D 5 Hifii e & /i F <0.15 23| <015 9.8 15| 1.3 a4/ a1
To T I T, R G <0.15 1.6 0.32 0.55 3.2 1.4 6.0 4.4
) | Bl BRbE
RIRA & FIBRIZ BREE Sl 4.6 19 1.1 9.8 43 4.4 36 4.4
B BRI BR B
RIKE <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.70 <0.15
7 R - ifj%ﬁfﬂﬁ‘ﬁ TE 1.8 36 06 26 10 2.0 8.6 2.3
BOGEE, MEME, f — —
) RN EMMEEICLIVFE L L, SROBREREOKRTEE L KT 2 L. EE3WEIZOW
TIE, PNECsedD HFNBRERE LV H10°~10RE R, BEHICEENH D LITZE T WT LR
Nz, 272U, HIE
IXPNECE 2SR 72 & D #(2)-8 U VR AT )L R EEIRAI DOPNECsed
N A ,& N LogKoc Koc PNECwater | PNECeq(UREE) | PNECeq(¥2EE)
[L/kg] [mg/L] [ng/g-wet] [ng/g-dry]
THEIL. TRH DK USBs~JTTTIL 4.12 13100 3.0 8.6*10° 3.9%10°
BBY X722\ T USENUTFIL 3.51 3230 21 1.5%10° 6.9%10°
ERTLHVEND D, U g U R2o00IFIL 0.163 1 100 8.1%10* 3.7*%10°
©®@ EELE
7 (2)-9 WCEEMBEOREHE®R 27T, EXRLBEOWESRYEIEEHO S L, =) Aa~v A v

VNV TR OBV T OSBRI ho T, KR (Q2)-9~D
LR R, KR E BRI

RLHUTEMS LT,

DA DL W EE THIZ
TIRHEENERRETHo T, MEZ

T, BIREThH- 7=, 72, BMEREETIE, TAIF X B2 mn
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FRABBILANRL Y e 2T VSR EEIAA & [FIERIS
/}i%ff*ﬁbhéﬂéﬁﬁ#%oto *ﬁ“(
WCRTWS &, HLEmER

WE CHEYED DIV EE

T, 77V Ra~Ag v onaian
O ST, REEIFHIX0. 24~16 ng/g*dryf“f_ﬁiﬂ’ﬁ Hng/g-dryRREDOKRHIBEN SN T2, TV
2wy, Bx AL A L AR FOH AN RBIE T, HiE, 4R, KRR E OB

SR I,




T FERIDH 130, 65~44

ng/g-dry T, BT, 4
R KBk7Zp £ Ti3d0
ng/g-dryf2JE O & ik JE
TRt ENnE, vr
B AR
V3 P A R A ) T

»H o7,
HEHEY R U ks
D72, IR

ALV T AT VR
HERAI & AR, Sy
SyBLEIT &V PNECsed &
B U7z, miERE
HDOPNECwateriZ V7 7
—3THRLNTMEREE
BHLE, Bohiz&
RS R A& % (2)-10 1T7R
+, SEIOBEEFAED
R E & g 5
&L mILEIREEKIZ D
WL, PNECsed® 5 H
BRBEIRIE XV $10°~10°
BERS, BEbiC
DD EEFBEZLIT W
ZENREBENT,
— T, PLEmE

EL/ ?EIS
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#(2) -9 PRI O B A R
(ng/g-dry) Losartan Irbesartan Telmisartan Clarithromycin Azithromycin Roxithromycin
HIRER_RSUEST.S <0.06 <0.03 21 1.3 8.5 <0.08
RR#ED_HREST. 8 <0.06 0.40 42 1.4 12 0.16
RRE_RIUEST.32 0.17 0.10 10 0.42 <0.80 0.06
BhET_EHE 0.24 0.35 36 0.56 4.9 <0.08
KBRMI_1_KPREFTR <0.06 0.37 44 2.4 <0.80 0.95
“7(15&!_‘5 2 SN 0.21 0.21 12 0.74 10 <0.08
KIRM_3_EHEER <0.06 0.14 18 0.65 0.81 0.18
O R <0.06 0.09 4.0 1.8 <0.80 <0.08
A <0.06 <0.03 7.0 0.24 <0.80 <0.08
B 0.11 0.09 17 1.3 <0.80 <0.08
C <0.06 0.79 37 16 <0.80 0.50
D1 <0.06 <0.03 0.65 0.46 <0.80 <0.08
D2 <0.06 0.12 4.7 6.4 <0.80 0.37
D3 <0.06 0.18 7.5 1.4 <0.80 0.16
E <0.06 0.05 1.4 0.77 <0.80 <0.08
F <0.06 <0.03 2.9 1.5 3.1 <0.08
G 0.09 0.26 9.0 3.7 <0.80 <0.08
RelE 0.24 0.79 44 16 12 0.95
RIE(E <0.06 <0.03 0.65 0.24 <0.80 <0.08
TIfE 0.16 0.24 16 2.4 6.6 0.34

TR DUV T, PNECsedDfENME L |
NERGFE LT, FFlZ, 77V Ar~A Tl
Wiz, FDOH O3 A TITERE R L PNECsedD LA 10Z WM L TEHY . AU RV O b 5 Hf

BE VB ASPNECsed DE 2 818 L TV 2 S

pﬂﬁﬂﬁm 1745 o0 16455 TPNECsed Dl 2 i L T

B2 R

BENn, TR A N OWNWT G ERRIC, 17THE O34 5 TPNECsed DfEAEBB L. BWHILE T

IR B Y L PNECsedD LN 2FRE TH o772, HREY A7 D 5 A[f

EMEDV RIS NI, TV A~ A

AT OWT b FEIERIC, 17HE P O3 5 CPNECsedDEZ @ L, B VWHILE TIXEREE R & PNECsed®
w2l ECchoTm7m, A

YR 0DOH D AHE
SN, r¥ A~ A
U, AR O2FE & b
T 5 L IR E TH
STed, RERE L
PNECsed D tEA30. 124 T
bololo, RIMBIEN
METHDHEEZEZ DB
L. ULEXDY, EHELE
IZOWTIEL, FFiCH4EY
BN Y 27 O
ATREME S R S d,

PEDN R

7 (2)-10 EH L IHDPNECsed
LogKoc Koc PNECwater | PNECei(iEZEE) | PNECi(TZEE)
[L/kg] [mg/L] [ng/g-wet] [ng/g-dry]
HFYRORAS> 2.17 149 0.000020 0.081 0.37
TYRORAS> 2.75 568|  0.00020 2.6 12.1
FEAORAS> 3.50 3130/ 0.000020 1.3 6.3
OF> 0% > 2.22 167|  0.00010 0.44 2.0
nTHIEY 4.92 82200 1.0 1.8%10° 8.2*%10°
FIHILIY 7.66| 45100000 0.0016 1.6%10° 7.2%10°
osLs> 5.15 14100 0.32 9.8*10° 4.5%10°
ANABILT 6.13| 1330000 0.032 9.3%10° 4.3%10°
JULHILE 4.36 22600 0.24 1.2%10° 5.4%10°

L bk L CHRET B LENRD S,

47




5-1954

(2) EBRF 2 (2)-11 AWatEh & I 7= BUVSs 0 W AN [E I 3B 5
(2) —1 HFFHEORIRR e
NV 1 NS | R 4 i) . Jos—bh
D ~»Y b YT = ARRIRBIR wEmEE | DL MDL %E;i@ LB | EURE
Al (BUVSS) (ng/mL) (ng/mL) (ng/g-wet) (f’/T (%) (%)
A=y a Rt % O 72 BUVS s O o VRN [ n=4 n=9
I B RS BA £ (2) 11 125, UV- P 5.0~500 15 40 103 21 80
L . ) UvV-320 1.0~500 0.65 0.13 101 7.8 30
4T/ TOES2ENHLNDL LD Uv-326 2.0~500 1.0 2.0 95 14 %0
O, ASEIC X BHhI L . HHERS T AT 327 1.0~500 0.45 0.089 %9 6.1 97
i V328 1.0~500 0.29 16 39 25 30
L0, flERSTHEZRET L2 E e 1.0~500 0.85 0.17 87 6.9 90
CRRI LT, el . R FIREILIDL Uv-329 1.0~500 0.37 0.074 86 91 90
Uv-234 5.0~500 0.73 0.15 108 21 30

EREENOCEMLIEE, BIET T
v (BHK) DUEOEE L, REWHTOMEZHRM LT,

®@ VB AT VREEMRA] (PFRs)

TR NI/ AFHF DR, DT LT V=0T 7 WRIEIM IS O G & e b LN EGRER 2 17
o7, WINENERER D5 S M O &R O - E&TREZ R (2)-12 12737, sBHTITMHE R CHRELL

TCAXXR MM LT, s — K RO #(2)-12 A XxFB 2 T B i s &
Yrr— R lERORAT 7 HIL TR T
2 A e L = N BEGEE iDL ) EHRM
RERHI-E A, TCP DY 1 F— | wgmb | g/mD) (ng/g- | FokomME 77| RE ()
ng/m ng/m 0) n=
FEUREPRLRIELS o7zt DD, GPC wet) Cen=4 n=4
DHEYRHUMEF R EBHAME fr T | oon] ol ml o]
BER LR WSH FiEOR IRy |cep 0.5~100 0.14 1.6 93 3.4 92
e e TPP 0.2~100 0.041 0.082 97 3.0 99
Lice R FRRELE IDL &SRR D> 5 TDCPP 0.5~100 0.19 15 100 14 74
B LS BIET T 7 (BREIAK)  [trre 0.2~100 0.037 14 98 53 82
D OEOM R L. KXW FofEs [P 0.2~100 0.021 0.93 86 6.7 78
- TBOEP 0.2~100 0.026 0.33 104 31 94
A L7, TCP 0.2~100 0.027 0.28 97 53 57

(2) —2 WEEREREOREE
O RV NI T—LFREHN
IR UNE] (BUVSs)

m UV-P m UV-9 UV-320
UV-326 m UVv-327 m UV-328

(@-1) BREMNEHKFE 10.0
B3 U 4 A A oo mUV-329 mUV-350 mUV-234
T, TEREEHOARA X% 8.0
AT LTaRE B A&} (2) -9 TR 7.0
T, BERED ZBIVsD K g 60
EIT R CHRIRESN e A éﬁ 5.0
FXm10.1, —FHi/MEIZIR £ 40
FETRRSNETANYA 5 | |
D ARFEH (ng/g-wet) Th - 50 i | I | I
7=, EICUV-327, 328, 3297 o 1 | | I 1
UV-327>UV-328>UV-329 D JIE ¢ 00 ||||| i I I I 1
Bk & DAEBRED D b0 VRV R S S NI NN R ISR SRR
} CEKKRRERRKKK RRRRUICTDCARNKKKKK X <K
R 7, EE3SI20RTEE SRELpRRhPy HRERRRE I 22
e SRpE T ww B
1 1 RR iy
| S - L . S I T I
e = B B

(2)-9 A FBUVSsHIEREFR  (ng/gwet)
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(@-2) BE# L DK \
#(2)-13 BUVSsODRFE D BEH & @ g

BUVSs D & FHE X ol ZND~
10.1 ng/g-wet &, BE#R - P i e ik RE (gfgvet) 55 Sk
5 FHfE W HE R
DILEDOHFHPHANTH > 72
(3 (2)-13) HOR. JLMEL KB 2021 RAFARYE 9 9 0.9 0.3~55 ARRE
o
Mg ph & i 2020 ARXIRE 9 20 17 ND~10.1 NG
e i 7 2019 AR 8 5 14 16~43 RS GRERAT )
i 2020 af iy 6~7 174 - around 100 Pengetal.
ARA 2020 BogueZs & 6 144 - 1.34~45.6 (dry) Montesdeoca-Esponda et al.
A K 2018 Labeo rohita 72 & [ 14 21 ND~79 Vimalkumar et al.
HF 4 2018 LA FFY Y 6 - 35 ND~6.7 (UVS28)  ora)
ND~1.0 (UV234)
A 2016 i (i) 72y 9 >4 ~65(UV327)  Wicketal
e B <0.85~894 (UV328) |
B 016 FUA=E 6 35 <0.86~1076 (Uv234) -Uetal
I = — 2015 B2ShE 4 45 - ND~51.8 Langford et al.
ND~33 (UV320)
o ND~450 (UV326 )
TIT T AUA 2012 H 4 68 ND~150 (UV327 ) Nakata et al.
ND~220 (UV328)
T4)EY 2011 NERY 8 58 6.48~316 Kimetal.
AW 2009 ARFRE 4 55 - 0.30~80 Nakata et al.

@ VvEB= AT VREERA] (PFRs)
(@-1) BREHERER

U VBT AT VR EHRAIORERE R 2K (2)-10 12737, FAFEOPFRsHIE R 5 X oPFRs D fix KAE X4
M CERIE LT 2 F D lang/g-wet, — Hi/MEIZBITHRIRENTZAXXFORBH TH -7, HHH
JE & L TIE TCEP>TBOEP>TCP> TEP>TCPP>TPhP>TDCPPODNIETH v . TPP, TBPIZMH S o 7-, ¥ u
7 — h DEIRILZ N FFUTEP © 78+20% TCEP : 82+ 15% TCPP : 82+ 17% TPP : 87+22% TDCPP : 56+ 13%
TPhP : 76 +18% TBP : 77+ 17 TBOEP : 96+22 TCP : 718+19TH V. BIiF Th o 7=,

16,00
mTEP mTCEP mTCPP TPP m TDCPP
mTPhP mTBP E TBOEP mTCP

1200
";- 10,00
2
a0
oo N
wh &00
c
i
l;i:' 600
4,00
0
[-,,-,lllnlllllll ] III |III‘I II | |
FTORRETRRE TR Al T ST T TR S T 4 N 3 SO A A N L LN o O A O i i 4
) 1AM 2 2 % %N T PR R [T . W WO - s .
+{ o S M ¥ ™ e e ™ & Iy v <
: ® o9 = 3 . s ] s
ff23D8a T e 2E nsa YRR ANRKRBUEYy HuEn=ag o o
TTrxrT iz 2 === - s F FEEFFE 3 EF
= EERpS =
]
i ——— R — S - LI T | E—
it EHEE L8 RER

(2)-10 frFPFRsIIE fE 5
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(@-2) Bt F(2)-14 BEWL & AREZE LT 451F % £ TCEPHR R I 00 bt
HEOKRYE - ;
" Hj,//\ };\O) o s . N " (néiir) .
TCEP {225V T, BEME DI  Gmmmmmm  zo0mm0m F6E ND~2.5 37 E=ES
B (2)-14 125, AWFZET AVT-F 2015 TROSEREIEEED D 5 Pomaetal,2017
=T (Cy BB}
e & U7 1 B D i i 2014 ?;5&7 0.23~2.5: 24 Luetal, 2019
3 0.04~2.5 2
NTHoTm, EFEOITARMNIE FLa 0.04~1.5% 35
b R 2 S P 7 C 0 £ 2k E (Tahulake) 2014 AADIIA ND~2.7 6  Zzhao etal.,2018
AR (T { S OO R R BTE 0.31~0.92 6
a3 R . g 0.82~7.8 6
(7)) oL TEBY ., s virms e
TCEP X ARBEHIC o o 12 & H 48 > o
FvZ 0.4~2.5 6
LCWs ARBFZE & 13 23 FAUR 2009, 2010 RS t—F 0.1640.02 -  Chuetal, 2015
- e P 2009, 2010 L2 RS <0.03~3.40 -  McGoldrick et al., 2014
HBpol, BRLOMIEIC K A5z 2008 —> 0.85* 5 Brandsma etal.,2015
. o . 93 I <0.23" 4
AL TCEP [3BET 7 AT v 7 S—Ow)ILr <0.06* 1
LIEHT LI TR, M fﬁ v 2
> 0.46" 2
HBRNEWERKRO—D2>TH D 52245 0.08" 5
FHEMERE 2 DB, EES 1975, 1978, 1993 R ND~0.29 188 ﬂﬁwgaﬁﬁﬁiiziigm

(2) —3 EFEMEOFFM
KUYy 7T rFr—<ThHEonzAHABORERKFR L., V7 7—~1mb 74— KXy 7 I o
SN O KGR EREFEZHAWVTBAFZ RO, EBEOFME2IT->72, BAFIZ TORXIVEH L,

BAF (L/kg) =R 3Bt D IR BE (ng/g) /AFRBE 2 FREX U 72 BT O AR RSB P IR EE (ng/L) X 1, 000

B, KERBHZBW THHETRERBE CH-o7- b DI TIRMEOEHE A2 EICHEA L,
Cho & D22 TIIBAFA 5000 T M H YV . 2000~5000 TE/RMEH Y L OFEMEIT->THBY . Fih
Wit > TR 21T - 7=,

D RV BT Y= REBINREINA (BUVSs)
S W R T TR K S OV R R L
weRemcRmensmns~ow [0, 05, YRR LN T
L/kg) TH o7z, JETCOREEZE R
L 7= D% A X% DBAF5137 (UIV-320) T &
STEMRAEEMEDR B A XF TN T #o00
BUVSs DBAFIIND~5137 L g2 & 0 A=W

5000 ==~ - -

E3000
> [ ] [ ]
Mo & 2 BIC OV TIIMkE L7ofER T o
kb s (R(2)-11), = oo .
[ ]
1000 ° °
@ VB AT RERA (PFRs) e e ® o ® : °
0 e O o . ® e e . e O o o o o
B X U7=BAFIES. 0~1900 (L/kg) T&H ¢4'&4ﬁ3%ﬁ'&qﬁ'y}(%&o%o%%o%x\\& %&47{\&;\ Qox g b/ﬁ%qﬁ%ﬁ'&
ST, BB EWMEZ R L7 O R T EE ST T T T
PR & 7= =2 F OBAF (TBOEP) Td - 7=, 4R
A% TR - PFRs DBARIZ I KT b B (2)-11 HHi L7=BUVs®DBAF (L/kg)

2000575 & 72 > T\ B 726, R ITK

WeEEBZLBND, £, REEMENEWA XX T W TPFRsOBARILE < 72 b7, AWIRMEIC L R
hanweEx o5,

a4 ZfE ] L7zTanga 512 X 5 3Bk TIZPFRs 2 RN L 72K THE L TV B BRI IT A MR T IS PFRs 23 7
T5H DD, PFRSPII S AL TWARWIKIZE L TRE Zfkie 3 2 & 30 TR O E AT 585 R

50



5-1954

BHESHTNS, 2070, A6 o
KIEWE & U T-PFRsIZERME N /N & 0 «TEP  «TCEP = TCPP
SR LEANAERT HEE Y Tpp+ TDCPR = TPRP
DN Enfal 2D, WangbHlZ & 2000 . s 18P - TBOER - TCP
LT T T 4y a kR LR R

TH, PRRsZWML7ZKk&EHVC £

BERET-> TV HRABOBEN £ 10

RoinTnWsd, R CHIE L 7w .
ﬁ%@%ﬁﬂ¢WM&V#¢é< . : :

R E RIBEETH 7D iﬂiiﬁ Z R PR S Fesastaiosios
33 102 I
THLEZBND, Lol Wangh TETEEEEgn g EE¥frapcREscig F
DAL TIXTDCPPRTCPIZE 7 T 7 S T S EE ;
o 2 ORI 3T OPFRs & K e e

B LHEH 23BN 2 &3 0o T X (2) -12 HH L7=PFRs®BAF (L/kg)

Do UMCERT 2 Z & THRIER~D
HELEZONL1D, AEEEECT MO HEMM 2L, REMELZS R OED T LE
WD EBEZDL(X(2)-12),
5. WFEBEDOERRI
L“’féf CAEMERNICERT D ERE SR AETRBRESEWHE & LT, PFRs, BUVSs, EMmEZXRE L
IINTEDBRFE 2D TR R, ERINDEE LM AT oriE 23 L, EEREHZ O W T, &
%%ﬁﬁ%Lbék% YT T == 30 bt SN EmERER D O Py AR % 2 il TPNECsed &
BHL, BEEEMICHT LY RGNz EDTZ L Z A, £Q)-9~10ITR-T L0, ERLE, o
EWVERE CIEPNECsed % ERIZ AN H VD . ERY X7 O b 5 AIREMENRIE Sz, EWilelo &£WHE
FEAREL (BAF) 23R & REME 2 APl U725 R, X (2)-11, 1212759 &£ 385 Y BUVSs T89~5137, PFRsT8. 0
~1900& . BUVSSIZEWERIED & 5 AIREMENN /R S L7z, BRE L TWEAFZERIRICK L. & HITBAFD
B E CEE AL, BEELL EORREZERTHZ LN TE T,
6. 5IFXH
1) FR28EEEE~ PR 304EE BRI IER S HEMEE #& TR RCR HE 3 (5-1602)
2) AEARDL FR2THEERERENIEBIR RS
3) REIAEMEHASFNE~==7 /v (CFRI24E)
4) THEES S, BB, 28 (3),69-75, 2018, [EWICH T 2(LFEEEENE (~FH T oEs
7u RFH RN b U T — L RERINRINAD) o Fh (R EEE A
5) Hiksu o, H620E H AKRE FRFES (2018) TLC/MS/MS%Jﬂb\tﬁ’r%%U Vg AT VR EERR
A DIy BT R |
6) Yoshiki et al., Organohalogen Compounds, 80, 217-220 , 2018, Benzotriazole UV
Stabilizers in Water and Atmosphere Environment of Hyogo Prefecture
) ALFMEORE ) A7 FHE H1E, B4k F1TE
8) Haga et al., C. Polycyclic aromatic hydrocarbons (PAHs) and polychlorinated
naphthalenes (PCNs) in sediment of Hyogo prefecture, Japan. Organohalogen Comp.79, 313-
316, (2017)
9) Asaoka et al., Persistent organic pollutants are still present in surface marine
sediments from the Seto Inland Sea, Japan Marine Pollution Bulletin, 149, (2019)
10) B S < 7)1 K& ONHIVE @ /K FE A RESRIZ 36 1T 2 RSB LA D 75 Gtk I & S N o A2 ) 36 R R 1
(ZBE T HTTE, @Eﬂlﬁfﬁfﬂm%{ﬁ%ﬁ%ﬁ%%%m
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11) Oh et al., Analysis of emerging contaminants in river environment, Korea. % Fl7T4EEEPOPs
K OBEYEFICE S 2 Bk EFEER @A E, 94-103 (2020)

12) Vimalkumar et al., Occurrence of triclocarban and benzotriazole ultraviolet stabilizers
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1351-1360 (2018)
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16) BRETAE AL E Sy AT ILBR A A iy #F CRRA4E ), 131-147 (1993)
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-3 KRBEAERR~DI R 7 BEE SN D EEHRMCEDE O EBREIEFME - FRORE
WTHRAS . REAIEITIERT U R 7 3HHE

B E WA RS
WFe b ))&

Al s, BOF B, &k B2, Pl R

[ZE]

BIfE, EIGHRCEMEOERY A7 E4T O DKL ERARFBEERNPBON TN D7D, B
FE=ZJ U 7ICBWTHRMBEEN® ., EEEE Tﬁi&b”‘ib‘% FaxtgIc, ARt e i L.
YT T = I AN T T =<2l BT AVl Z1T 0 ool AEREMEEREBE Lo, AiEh kb
FWEL2WEIC oW T, EBEL O HBEO B EERER, W ONCREO MR A K L,
I R ONT I B2 5 i (PNECAE) %3 L 7=, Diphenylsulfone D fa I ~D 1 E < #& THHAAICEREN AL T
LI ENBEIN, BUERETIRVHEEREEAZRETE 5 2 L ER I, BEED D S 1FRIE
NDOHEERFERZWNELIEL, EEFEERBRCHEONET —Z L LBV T T —~ILEOY T T —=2
T HFEAE Uiz, FBEHEKRARRMA, WK O 18 M ke L OV PR TR el B & 0 L. skHc & &
NWDAETEH R FHEORE L ARFEEEFE RN LGOI IFEEOMRS (FEHERA) L+ 52 & T,
BEMEDE 2 FICESSBEEREBEAMEFITLIZE 2 A, ATEHEKILEDEOHFEEOFG N /I N
ENTRI N, £, HIe A ¥ I U2 R A FICE AT IR DWW T3 Oz 2O
EBEEIT T, XMICE D, FEEICR L COZ B Z I LI ERBEF CRENE U 5 et mmg 3
Nl Enn, EFRLAKOERBMICESHERABFZT TR hoZHEKEDHAEERLED T
EZDMEMENRD D Z & invitroiBR=Cin Silico FIEDO AN AR Y A7 FHlcB W AR ERD Z L %
~ LT,

. WrEBEREER

E@m%m%% FOKIEAERER~D Y A7 i+ 2 720121, M SWEOAREFEREERDPLE L 72
LD, HERBPF > THWHAIWEIZRLTWND, %:T\#77w7UHMhhffdfﬁmﬁékﬁ%
=XV TICBWTHRHBEENE . EBRFBEERN R VHEELIZIC, AEERREEET2 2 &
ZHME L, o, SBROATEHRICTFWE O ERREMICE T 2720, E6 BN 5 E DG #
WEKORITEIT) & & IS ERBTFICE SV RSN EDERZITI) 2% AFREORE L,

2. e EE

E N CTHREEBIRZ G OOEBEREMEE RN /2 6 W & xt4 & L 7= 4 Re 5 23 (W - A L O
fE)AEERL, 37T —~ 1. 2 OB~ EHRIBHT 2 2L T, AU R ZFMCIEHSES, 7.
EHENEOEAEEOTMICBE L CTHLIERLZINE, BH L%, FEOKE « fHMii~HED TN,

3. WMEBEARE
(1) ATEE RIS E O E R
1) d%wmE
V7T~ lpbRt ST BER S SHEE TR S D EIEHRMEFEWELITME O TN D | FH
PED & 5 EREF M WA e Wb %#@Eﬂ%g (Telmisartan, Candesartan, Irbesartan, Olmesartan, Varsartan,
Losartan potassium, Fexofenadine hydrochloride, Diphenylsulfone, Diphenhydramine hydrochloride, Ketotifen
fumarate, 2(3H)-Benzothiazolone, 2-(Methylthio)benzothiazole) % 3#&jE L 7=,
2) WY 5 EREEME uiﬁ%’ﬁﬂ)@*ﬁ
L FEFEARGNE ((BFE) (281 2 AREEFM TR, OB CEREEE LT
PEFEPERER . R IR O i<ﬂ§fﬁ§2§\ BIRE DB LML BRI TN D, AEHRETY
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HOERESEFNCIE, KBECEHMORXKENMEEINSZ G, BEEERRIC L 25Hm 2
FLWEEZOND, —FH T, BEEHOTEMEREMERER & L THEME S T2 0180 A& TS B vl

(OECDBRIEH A T4 2 No.210Y ) (Z1H L Eo#MZZE L, MONT-FEHM TV £ ok
WEOBMEFMAZIT > 2 LIFE LV,

Z 2T, ABFE TR, I OW TR E R T H 5 AR A R ER (OECDRER
BEAA R4 No.212? ) ZRAT2Z L Lz, BHEFEELEIEA VW00, AEOTA 7V A
Jv DT RESZNED WA AETE Be RS 02> 0 BIR (REI X QM7 M) IRk T 2B LMo B TH Y |
A XM GYIRERES, BESEYOFEMEFEELFTMT 57200 on TS, FEEOEMEE
RERICOVWTIE, =k Fxa B IV razAnsui (1A REAEYRRIEY ) 28 LE, &
FIVarHWEEHRARLD LT, T4 TV A T ARENZ END, INAT— DR T
BIERBRMNTZ DM EN H 5, BEHICOWTIE, AL I Y FEZ AV ARRERER (OECDRBREY
A FF42N0.201® ) ZHA L7, AL IAYFTE2 AV REAERERRIT, (L#E, EERmE
ECHEA~ORBEZRRLRABRE LTRAINTEBY , MEOMIES 2T X 2 B E & S iEE (=
YRRAN) T D0, BHEEECLHNLND,

3) AEREFEMEFEMm OW AL

AEREFMERAN O WAL & K (3)-Ur 3, RERIE IR )7 1k & #9511 . Telmisartan, Candesartan, Fexofenadine
hydrochloride. Diphenylsulfone. Diphenhydramine hydrochloride. Ketotifen fumarate ®6#& 1%, A7 U —=
VIRBCEEBNALNTCAEMFEOBRBERB AT o7, o, AERBREKOFZERARICOVNTE, b
VT AT 4 TR BR R FE N U B AR A E L7, RBREITZ A 2 Y — = 7T 100
mo/L ST ARICEE T 2 ERRIREE L L, 227 ) —= v 7R CRENR A LN LG EIT, FREERESFD
BENMEHTELRICL YT 7 A 0T 4 ZRBREITV RIBRIEE 230 L7z, SRR B XL 53R
REXU EZFREL, 2D & IFMICHBRE 2 5 £ WX 28T 72,

(1. SBRAANS DR — 2. A7 )—= U5

— No
‘

LEBR100 mg/LND
KICHBRT HLRETHER

Telmisartan
Yes Candesartan
BRI BREOFL N Dipheny| sulfone
'iﬁiﬁéﬁiﬂifgmgm BRBEAD > © Diphenhydramine hydrochloride
- ke D BBEMNEL Ketotifen fumarate
Diphenhydramine hydrochloride Fexofenadine hydrochloride
Ketotifen fumarate Yes 0 |
Fexofenadine hydrochloride rbesartan R = v p
Irbesartan 0lmesartan 3. L/// 7497 40
Olmesartan Varsartan AN
Varsartan Losartan potassium S DET T
Losartan potassium Z*Hydroxyber‘]zothiazolel . REBREEDE
2-Hydroxybenzothiazole 2-(Methylthio)benzothiazole m
2-(Methylthio)benzothiazole S
v
(P 8=F3)|
[VFaL—2—HhFLiE] 0 7ki§ﬁ$iﬂié§;®?&5ﬁ - EsE
- BHAIEICARESE %E’EE‘:T.E%FHK(:%&?JD ey
TEHEE~NER - ABEFREIR @*‘?;}a’ﬁ
T e - 0.22um 7 4 LB —TRAHE et
KpIZEE#ZE DFEEMEEBRE
Dipheny| sulfone Telmisartan [ 4 . *Eﬁgﬁ ]
Candesartan

(3)-1 HEABMEEMERG O 7 7 —

4) EREEMERER T 1B
QLI HYFEEHOEEERBERR

OECDIRBRVEN A KT A  No.20LIZHEHL L 7=, SABRAEMIT L L I Y FE (Raphidocelis subcapitata)
W7o, ARFEBRIZIZ, 2002429 H (Z American Type Culture Collection/» 5 AF L, £ Dk, RERMizE AN T
HEACES2E L7 ATCC 2266288 ik L 7=, ATCC Culture Medium 625 (LA F. ATCCE;Hi L 925 ) D4 H B
DT RIS 28 L7, BRBRATIC. #aE s 2 Ak 2E L TV S R E5 H s & OECDRRERIE
A FZ 4 No.20LICRE# SN TV D HESERE M (AT, OECDHsHI &L 4 %) ITHEA# . 3HMIR L 5 B &
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L7 (Rl 8578) . OECDEsHIITIESHIK 7y D A b v 7 Z RN L TR L 7=, OECDIHIEBS L OVA kv 7
WO A RGB)-UIART, £z, Ai4EE LICBEEZMAME RS LR UM C3IHMEEL, &
B OWEZ 57 (AiER) . Zo, BERBREOMBESHBELL TWRnWZ & 2R L,
WeEREUEH T YR E ORI & DL SR KK TR . OECDES I CAIR L Tl L=, ARRBRIX
#(3)-2D ST HEM L7,
A RHEDOR L, MBRAELSR Z L ICE< B ME O SBHIH 48 U 72 P4 R w2 I &
DEM L,
pii = (InNj=InN;i) /(4 —t)
Wi o GRS E COMMOAREE (day?)
Ni: t BroFERIMRE (cells/mL)
ARBRBHAAEE (to) ORI IC OV IR EME AV,
N; : qﬁ@%ﬂ%@%ﬁ(mmmu
tioc X< @A B ISR A E L7 (day)
t - i<iéf'aﬁﬁuf'ﬁjlﬁlﬁQC%HJH@?)%TE%iEU%bf:H#FHEJ (day)
ARAEROR ML, HEBICESWTARRERZEN L, #RBRRERICBIT2RBARTL
DOARMERIIT, SHRXOERHEE DOV EN L FHRREEX CORRER T L DOAERHRE W E DEL
LTRAELVEMN L,
I = (Me - ) / pe x100
e X HRK DSR4 A Rl i
w HRBREEXORBRRS D L OARHE
5004 F ML EEE OB L, (X< BB 720 % £ ToIX B A B U AR I ES
TARMEERLZHWT, 50%4EEHERE (ECs) ZRKO7z, HFRBRIREXIZHIT 2 EREEROEYHE
BB OBE OB LT ry L, BN BE - ARAERIMRICIB W TAIRERIR Y B
BRIED & D #FH A W T, B/ ZRIBICKVECsox R Lz, Fo, X< EMM A8 L P EREE
22T, HIRX &I L CHREFFMICARRIE T AR S b IRV EBRIRE & f/ e aR g
uoan\%mnoTwﬁ%%f%mﬁﬁ%@%E(mmm L7z, 72720, LOECK v @i fE T
LOECL AL EOENHLLNDHZ L& L, TRTORREEICE T HAEEHEIC, FRX & i L
THEEDPRD N> T2HEIT, HbEWRBRIEE ZNOECE L, LOECITHEE Lirdro 7o, #atF
WA X, X< BRI &2 08 L7 A REEIC OV CBartlett O MUE % E i L, 08 CTh -2 41%
Dunnett D Z E LM EZ ., RUDETHE - 72HA 1L, Steel DL EILBME A Efi L7-, MEICBIT5H
BEKHEIZS% E L, FIRE &Rl & LT,
ARRER . LT OB G2 LT D 2 & 2B LT,
R OAEYENT EHFE T2 EBI6MFEMNT 52 &
c KRR OEH OAREEOEERENIE B A2 @ L T3v%E @222 &
c XPRRX O K L OERIEEOEMEEA TR E B2 W &

Q=txa¥Ivrar i BERG

=¥ x=a¥ IV a (Ceriodaphniadubia) 1%, 20104E3H IZ[EZAFFEBH R IE AN ESLEREEMHFIEAT B A
FL, 2%, RBREHENCTHARET L-BEEEZ M4 L, IRRICUBEERT SFWET 2 HEICE 0, 2R
PLEDOMAREE 2 Lo BUEE2, A% LEMIL ERE% 04T H DIRIZES LR ae vz, £72, 13
< HEBME FBIAF R ABEALL LEH LA b, BEN R KE S OHi- 7@ %285 Lo, RRBRIZIE

B 22ARE R LN OAF At U7z, BRERAKICIR, PR AGEKZ AW,

PEBRFBH T, BB E ORI & M KB K CasEL . PIEFEKEAK THRL TR L7z, AR
E. F(B)-2DFMTHEM L 7=,

E<ERBRNOH/ONTT —F 2 I, LTOERICEVEEBEMZ R L L,

- BlER O TR  IEERAEWHICHT 5, X< EYIMPICET Lz BEEOEE (%)
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- BARPEFE B BHIMTICEALZFRDO Y L, BAIOEOEF
BEREAE OB BT T ORANCHE - 72,

- AJE B LIBE D FEATEUEIBRAN T D

- FIFEIX. 1H OFEMFBEPUEAETCH > THIE L AT,

- 2MEH LR TIE, 1H OFEFED2ER L EOGEICIE & e T, 7272 LIEEESBIR S BIZ ST
LEITUEARTH- THUE L AT,

LHOEFENUEROAZTH Y | B ICUEEKLL EOEFRH - T25GE. Ebo—0 L H—EF
& BTed,

BN LA, SRR RBRERE O REZ SBREEHC N L n 2 & 372 8
AERE, BT HUROEFREEFICED D, 20L&, EFRBRIOHBEIZ0ET S,
HEHFEEENT L, B RIEMFEIC DWW CBartlett O R E % £l L. S0 Th - 7284 1%, Dunnettd> %

BIERELY, AY DB TE-THEIE, Steel DS EILBMREE Ei L7-, MEICKIT HHBEKER
5%& L. A1IMEE LR E L,
AR, LT OB RN ZM- L TVWD 2 & 2R LT,
c KRPRKICB T B BER DI RPB20%LL T THDH Z &
- XHRRIXIZ I féﬁ@%@w%uﬁﬁﬁkwﬁTm@ YOEfFET DL
- SRR B 530 50 DG FHEFEN Y L CISEELL ETh D 2 &
c FRRIXIZE wf%ﬁ%@%?ﬂ%%éh&w:&
@87 77 4y vak AT fUEH - (7 5 vk R
Y777 4> = (Danio rerio) %, 201043 H ([ZE AR FEBA T IE N ENCEREM AT O AT L, £
D%, AR % Wfﬂﬁmﬁbtﬁ7774//l%ﬁbto&mw KA Al E Tix, BEEMBOK
SIS U THEY AL CRE Lz, Z0MEEERE» D4 R DR B ARV U 7 R %
REBICMT 22 G720 M L L TER LT, @%'J%i(}ﬁkﬂﬂ% L. AR K OMRE D BB L
Too AL BAIL, XT VI ETUTORETEHE Lz, Ai#IE, 5T 2 EEEKICE DY CEY)
BRREIOLOEFA W, ABEKICIE, REAK & FEOBEFEKEKE A0z, MERET P IXEE %
+oic 5 2 7=,
7K B 26x1°C
R B0 16MF[EIBA 8RR A ) (AR 1308 % D SN )
FEHEE . fEKLLD D LER R
i B MROBEMAAFELS XOSMEBEZOT VT IT
ARRBRITIT, ZRERARFRILIN D D IR £ TolR (I 24t L7z, X< ERBBEIC, BT L
TERW T HEGE A & ME3fE R Z . 10 LAN 7 AKMEITINAE LTz, KEEIZIZ, BABAICEXGND DA
i<z, ABE2 mmREDO R v azE Lz, <7V Z1IMEBIC, 4 74 > &2 AV Tkl
JEIZIERE L CWAIMAE I T ARERICIEL LTz, FREIZEN LRI, Lo NEN4mmizE O B~y k
THEDOEFEKE —FIZY v — LB LA, EERBEMSECBIZE L T, SRS TERES RV 72
& TR RN RO EZRE LT, £72. BRBAEATVHWS] | FEHH%%EHE’E?%
HnHELND) . TIEN NSV ZORERBOOLNLIMBRELE, ZOLEFRALTNDHIHESE
Bk Lz, RBRAEYOHEFRGFE B ICH W TV D BEFEKEKEZRBRA AL L,
BRERPEHT . BB E O IR R 1R & Wi KB K CBE L . BERAGEK TAR L TR L7z, AR
E. REB)-20D 5 THEH L 7=,
ELERBRNOHBONTT —F 2RI, UTOERICEVEEBEEAL RN L,
< AR IR T D L IR B T IRFIS iﬁbfwtﬁ%itiﬁéﬁ@%é(%
AER = T<BEE TROAEFEME S X OEF R | HEEIRE x 100
< SAEFE IR T 5 X BB OSSR B E TIC ML LI A OEES (%)
SMER = 1E BB S5 #% E ToRSMuIFAaS 1 IR x 100
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s SAbBEAEFER L S BEHIMIZ S LRI T 21X < BEK TRICAER L T o EIE (%)
SMEBAEFFE = XL BE L TREO AT [ 1< BHM OB S MaE x 100
c AETERRER C AEFREAERIE. SIS D EBE OB S IR L 2R & S bk OfF IR T D R A
I IEEE
B = SMEE x SMEBAEFE 1100
PPN X, AFEE. MR, SMEBEFEB LOEFEBEICOW T, Steel D L H IR E & 5
fi L7z, BMEICBITHHEBEAKEITISNE L, FIBRE LA E Lz,
AR, UTORFEEZRIZLTWDZ & 2R LT,
c XTRRIXIZEB 1T 2 SR NB80%LL ETHDH Z &
KRBT DI E R TRHOAEGFERERBTON ETHDH Z &
c RHRXICB T 2IEFBENME BYIM A2 E L CRMEBERED60%L ETHhDH &

F(3)-1 OECDIEHiB LA kv 7 RO

OECD#% #| A by 7R
A P (mg/L) A P HE (mg/L)
NH.CI 15 NH.CI 1,500
MgCl,-6H,0 12 MgCl2- 6H20 1,200
CaCly-2H;0 18 PN R 3! CaClz-2H.0 1,800
MgSO,- 7H,0 15 MgSOa- 7H20 1,500
KH2PO4 1.6 KH2POa4 160
FeCls-6H,0 0.064 N FeCls+ 6H20 64
A Ny 7 &2
Na;EDTA-2H,0 0.1 NazEDTA - 2H20 100
H3BOs 0.185 HsBO3 185
MnCl,-4H,0 0.415 MnClz- 4H,0 415
ZnCl, 0.003 i ZnCl, 3
CoCly+6H,0 0.0015 AR 73 CoClz-6H20 15
CuCl,-2H,0 0.00001 CuClz+2H20 0.01
Na;Mo00O4-2H,0 0.007 Na2MoOs- 2H.0 7
NaHCO3; 50 2 kv 74 NaHCO3 50,000

H CRiF#) :8.1+0.3

£(3)2 EIEHMERBO R

o ot FUEREI - 7 f 30
B R B ERBR IV A BRI ARER 5 3015 1 A
SR ) LLIHVFE —tkxa¥Ivrao YITI97 49 2
o (Pseudokirchneriella subcapitata) | (Ceriodaphnia dubia) (Danio rerio)
E<E H B R GBRRMES Va—miER | ik AkK F kKR
) | #EEOKEFE (100 rpm) (48 FERAZ LITHAK) (48 RERZ LITHAK)
& 8 A SHSMEAMH5 AEET
< IR 72 W (X XC 60%LL EOMEE 3 | (SMEB R EIZBWTSL
UL EEEAF$2FET) FN>50%E72 72 H)
BRI & 100 mL, A BR A ¥ 15 mL R % 50 mL FRBAZE %
Y SNt 10 43
ety | IR T 5x10° cells/mL (RS | 10 fA{K/FREREC (1 M f754| 60 K /BRI (15 K /BB
o EUIZEH) SR #R) #)
BRI 23 +2°C 25 + 1°C 26 + 1°C
HOEATIZ LD e fR N N
e ??ﬁjtﬁ 4oo~7ooﬁnm\ﬂ E?ﬂjﬁ%ﬂ‘ . E'@W;m‘ .
BT 8090 smel-m-sY) 16 1R 8 115 1R 3 16 1B 8 I 1R 2
o 7l S T TYTYET e

57



5-1954

5) AREEHMEEHRORE

ARREMEE I, BUNFAITGHS AT A ¥ v A (L FEELETIR) N2iEV, RB)-31IZRTEANSD
EEMEDO MR SN E BRI D AERREME M AR Uiz, £, ESIUFEB T IE AN B A EF 705 5 4%
1% (AMED) O/RAZEMTE THEEIEMEMB TIEICE S Wz b b A ESKG OB TIAICRE T 28798
ICHESWTINE STt MHEERSOARBREEFEHRYDN2019FEICABINTZZLnE, 26601604
RemMEE®RAE AT L, PHIMEZERE (PNEC: Predicted No Effect Concentration) % % L 7=, PNEC% ®
BFHRITY 7T =<1k Y 7T —< 2t L=,

F(3)-3  EREF ML BULE O W

& P ERX4 R B

MOE AR 2l | Y (b FWE o AR BB ) REEE

MOE B& &%) 275 REE ALFWEORE U A 7 G BRIEA Y X 7§ HhE

NITE %] 3510 ) ZFAfh NITE (LW E O Y A 7 Gl R BEAI IR SE AR (NITE)

OECD SIDS SIDS Initial Assessment Report (SIAR) OECD
Environmental Health Criteria (EHC ; BRi%

WHO EHC W 5 47U ) WHO/IPCS
Concise International Chemical Assessment

WHO CICAD Document (CICAD : HEb ¥ E @R | WHO/IPCS
filh L)

EU RAR EU Rislf Assessment Report (EU RAR ; EU | EU European Chemicals Bureau
U A7 5HmE) (ECB)

R Priority Substance Assessment Reports (& U o

71+ % PSAR e T S 2 ) T HBEREE MRAEA

21| NICNAS Priority Existing Chemical Assessment A—=AKZY T AL TR R
Reports A - FHMEEE (NICNAS)

EPA 236k Reregistration Eligibility Decision KERERET (EPA)

ANSY

(2) EIEHRIEFYEOEE
1) G R EAN 7 1E O SR A
B FEIE DA BRI SV T ., OECD®D A % > % X #No0.296 [Considerations for Assessing the
Risks of Combined Exposure to Multiple Chemicals | OWNAZH& B L7z, £7-. LREFEOES BB
(ZBIF 2 SUBRFH A A ATV, B A R L7,
2) JRBEHEK B ONAT) 17K O A BE 52 BB 5FAI O 3 T

BAEFBTMOLIO>OFIETHIWENRT 7o —F D& 2 FITHESE . HEEPEA UKD A4 fE
AEVERBRE R BB Lo w0 & (EIEHALTU: Toxic unit, TU=100/NOEC) & . #E/K H 311k
FIZE END EIGHKAEME ORENDEEMFIC L HFH LB EORE (TU, = XL, TU;,. nid#k
SN FEWEE) # L, TUnlZ D 2 TUDEIG O @mWATEHRILFEME 2 W32 & & Lz,
NGB RALEWE O F 5 REH X, Tamura, 1 etal. (2017)9% 5% & L7,

FRBEHEA UK DA RERERBT T (1) 4) ARHEERBRTE) ISR L, RBRKITwRbesE
K SUVXI ) 7K % i He S5 7K B 7K T80%., 40%. 20%. 10%. 5%IZ#AFR L CHEL L= b D& vz,

A1

(3) EIGHRAFWE O LR EIZBIT 2 EICET A

AT CHEREFRMEIMM 21T - 2 AETGHEREFWE D H> b, EHRBITHOWT, AXE, FRJE, BIEICx
T LM EYRE (NOEC) DOEEEITV, [3AEMET R CTEENB ALNTELD) | [HEJHEHTE
BRm<AbNTZbD] | [BRETEENRS AN D] | 3T X TTRERL LIRS
e XITFH BN L LNIZb D] 1T L, & h~OEMBEFEIC X 2FANFRENRG Lz, Bitic
Bz o Tk, EIELOMEABECRZEEOB RN S AERRPEIZ OV THFIENMTh = Uk 2 4 L.
&L LT,
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4. BREVEER
(1) ATEE RIS E O E R RN
1) AErEEMERBRE R

REBOS RL2WE OB, I U 2, RIS 2 R E X O'PNEC % % (4)-112 77§, NOECK U'LOEC
DRBIREXINZHOWTIE, 77—~ LB TR E ORI E 217> 72, Olmesartand #fH, %
$H, FERER K O'Diphenylsulfone @ I EZEREBRIZ B W T, BB TR E DR ERE OR2(E L 725> T
2D, INHORBRICOWTIIEREEZ HV /=, CandesartaniZ WA FEICx L TH &
D100 mg/l (GREEE) THLRENRAL LN -7, OlmesartaniZ WAL D AW TR % LT b K E i
J£ 220 X1%230 mg/L (SERIRE) THERL LMo T, thoO10%E (Telmisartan, Irbesartan |
Varsartan . Losartan potassium . Fexofenadine hydrochloride, Diphenylsulfone, Diphenhydramine hydrochloride,
Ketotifen fumarate, 2(3H)-Benzothiazolone, 2-(Methylthio)benzothiazole) (2 2>WTix, WD EWREIC
WENL LI, BEEIY LEH, IV aBICHT 2RENRWER R A DT, A EEORE A GHS
SHICHE SN TR YT 5 & 2-(Methylthio)benzothiazole & U'Diphenhydramine hydrochloride 23 5 # (12
M) X431, Telmisartan, Diphenylsulfone, Ketotifen fumarateZs & (184) X432105%% L7z,

ARBR T D 7= 22 ENOEC (No Observed Effect Concentration) % ANl 324% %2100 TR L CTPNEC
ZHH L7, PNECIZ. 2-(Methylthio)benzothiazole ¢ 0.00032 mg/L %> & Valsartan @ 0.24mg/L . Losartan
potassium, Fexofenadine hydrochloride0.32 mg/LE "C1,000/% DIEN & - 7=,

F 7=, DiphenylsulfoneMFAICIEFE 25| S T HEOFH =2 MANE LN (KA)-1) ., 2O L) 72
DA = ALIZOWTIEIRHATH D2, A 4% (2,3,7,8-tetrachlorodibenzo-p-dioxin) Tl 7 & it
RICKFBZHZE (AHR2) 2 LT A R L RAZEL S, BT 77 4 v v aICODBEEZFHRT 5
TEDRHME SN TWDI, SETOERNERE, EHETICET A IERLETHL LB BN D,

F(4)-1 ATEHEFLFEYEOEEERE (NOEC) RO TRAIEERE (PNEC)

W ER Y E NOEC (mg/L) TEAA PNEC
B % A R (mg/L)

Telmisartan 0.16 >4.9 >4.9 100 0.0016
Candesartan >100 >100 >100 100 >1
Irbesartan >100 3.2 >100 100 0.032
Olmesartan >230 >220 >220 100 >2.2
Valsartan 24 >100 >100 100 0.24
Losartan potassium >100 32 >100 100 0.32
Fexofenadine hydrochloride >100 32 >100 100 0.32
Diphenylsulfone 1.6 0.35 5.1 100 0.0016
Diphenhydramine
hydrochloride 0.10 0.95 6.3 100 0.0010
Ketotifen fumarate 0.32 0.30 0.63 100 0.0030
2(3H)-Benzothiazolone 10 0.1 10 100 0.0010
2-(Methylthio)benzothiazole 0.032 1.0 1.0 100 0.00032

[X(4)-1 Diphenylsulfone|X < BB THDOET T 7 1 v ¥ 2 fFf
(f£ : 16 mg/L&EIX, £ xHHIX)
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2) EREFIEEROIRGE

E NS OEBIEO MR S TG BIR O ARFEEIEREEB LIHER. 460 EITO W TIHEFRMNINET
7o, £, ELMPIEBRIE N B AREREPF B (AMED) ORSEMTE THEETEMEMEBEFIEICES
Wiz e b EES OBRERENANFEICET 58] (A SWTIE S o e M HEES O A RBEMEE
WA20194F I AR S 728, ABE®R2 564%'E (Erythromycin, Trimethoprim, Diltiazem, Diclofenac,
Carbamazepine, Propranolol) ®OAREFEMIE# Z AT L, PNECEZHE I L7, AMF7E CARERF MR %2 i
L7212% & (Telmisartan, Candesartan, Fexofenadine hydrochloride, Diphenylsulfone, Diphenhydramine
hydrochloride, Ketotifen fumarate, 2(3H)-Benzothiazolone, 2-(Methylthio)benzothiazole) & U8, [E7HfF%E6E
FEVENESLBR B JE P 23 0 U 7 A= RE g M RBR D 15 #R P70 5 2 (Sulpiride, Crotamiton) {22V TPNEC
FEH L, INOOERIIV T T —< 1LY 77— < 2i2 88 L 7=,

(2) AJEH R FYE OBE 28N
1) A BTN 5 15 o SR A

AERRFME DA ETAMIZ DWW TN L7z, OECD2320184 |24 & 2N 2 B 3~ 2 W5

(Considerations for Assessing the Risks of Combined Exposure to Multiple Chemicals) 2% /A% L Tk Y
WEMEIZ X 25HEE L., BHORS S, HEIIIEAWVRREZBI, BIOEGRED Y A7 H#HEIC
DFNCLEEMOFERL 2D EBZNE WD BMIZEY , HERBEDY A7 IV T—KEY & 722
ST LTS, IEEWMERS ORENRET 7o —FIC L 58 EEETMICHOWNT, 625D FEOHE
EUH L7 b OERM@)-2ITRT,

§ et o - P N
F@A)-2 BENRET 7o—FIC &k 5EAEEIMFEOME
Fik HE
HIlZ, EHDLEME~DBREEEASHE CHETIRLBELSEZD1 D, HIE, HLEMERSDOHADEEFHIZELLN(HQ =REE+
REREE), HOEFEHTI-ONRERBEL. £ESHOTMTIL, PNEC, KERH#E FERVFI—IR—XHBEERIND, K
The Hazard Index (HI)  |MERMIET TICHITHARAEN TS, TERAVNI7I3—5BRTDRETEL, 12120, RULIEEICLIRERBEN. LEWER
SOHADBHIEOLNLTREEAHD, BEELDF, ERLEBREFRLIRELEALTHHEIN TS O, HIFFE THEAINSEHQ
DEATE—BLTWIHELNHD
PODI(Reference Point Index (RPI) &E4L3V3) (&, (BEDEMERISEICH T 2) AW LEDBREAND, FILERS DPODERBEED LR
BEHTHD, B—OJ L —THHARBEA BRSNS (T—REBROMEH DREEZE R TED, TIAHIEDOTHEERMEZK (UF) £=(X1L2H
BEAHOFAERY(CSAF)) , CO7TO—FIE, SHEFHMEZERT L. EAVOEHEEDO TS LEER D DFESEHET 0D &
VEGEME R RESN TS, 122U, VL —THERHKEZEH T 2ICE. RS EEMERD O T—2EIrEOEBEERTILEND
B
MOET7Ja—F(&. MOED %48 (1= IZPODIDFH) DS DB M TH D, F B AHELMOED KESETE HE T BB L SN - HEE (T4
N(E—DIEEMEEITHAEHEDIHE) . MOE 100(CHIFIERES LVERNEBD10x1 0 REREFZKICEET ) 1NEE., R/INFE
X—=IvEEZOND,
TUETILIE, £RESEZTLELIEERSN, BEVHORS DRELSEZNZE (REH (LB OLREHET 570, MEMIZIEH
The Toxic Unit (TU) ERPIL TS, 12120, HIIFEG D IURRAVFOEMICALSN B, TUILEHE . 12D HEDITURRAU R TRITSN S (PODIZFEMLT
W3) BEYMDTU(TUM) (&, BRDILENEDTUDEH THDL, BHEMDOEHEHETIIEE, TERAAVRIFII—IFEENLLY,
SITU (Critical Body Residue . CBRELIEIENET) (X, SMBRBRE (Kb &) TIFK, AMBHEM (EYOBRBAOREIZE IO &5
The Sum of Internal FTHIEIZEH>TERTD, ZO7TO—FOF AL ERNOEHEERSBL~ONEDORINEMELZHATEDIETHD, NEEENHES
Toxic Units (SITU) NENTEN SN, B APOMEDREICEMERBRRER T I LICE>THESN SO FICEBLRBBEAN_XLF IO E
MEE/ NTA—INE RSN TUVELME S BREHAYR VI EENSOICTHEREICE S,
RPF(Scaling factor&HIE(EN ) 7T7O—FId, B—DIRIZLEME (IC) DHFMT—4EERAT 2. L BREVHOTRTOLLENEDNS
FEFICITHLTERIET S LICE>TEHEINSD (DFY, RPFIE, BR DILEMEICKTIICOSRAZOLELEALTERINDG)
The Relative Potency  [RPF77A—FIE, ¥ IL—TROE 2 DILEME DTN ZNITONTRBRDIEREF S LVRROEMEZEFEELTSY. Relative Potency

Target-Organ Hazard
Index (Target-Organ HI)

The Combined Margin of
Exposure (MOET)

Factor (RPF) ERETHOIC, KBOHEUNELERETIDITHRLET SN BETHD, ICERIRT HMEDEEFEICE. ICOFMET—IR—ZADR
L BLUICAY L—THOMDILENEEEDBRERRTINNEEND, THEMEDGEEEFIRT 57-HIZ. ICISFBELT—4A—X
HBETHD,

Flo, EHEMTHTLABREEOEGRETMAZ BT L T2 XEEFAEL, FHL WS T P r—
FHRFE LTz, KM@A)-BZREME (CA) LOMIEM (A) 7 AVERHA LTV D36, £(4)-4Z#H M
BALTUZ B L TV D Ff RA)-BICERD IR 7 A2 — 78 EOFGFHRE FIELZ AL TS
I, ROE@)-6IZE DM OFEF 2w d, EIGLOEEG BT OMIEEH O b IREMEE T V4 i
MUEEFEFDRIEREICE L, FIERRBRETEZ S OMTFHEREG L TV — AT, REMNREET LR
WO THDHEBZZ LN,
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Concentration addition |E3R(FAYARASS |Estradiol-17 8 (E2). Estrone (E1). vitellogenin induction juvenile rainbow trout Thorpe et al. (2003) CA
(CA) model, including its | 1) Z &L REME Ethynylestradiol-17 & (EE2)
graphical representation (CAETIL ides (St Z6ME) . p Daphnia magna DeLiguoro et al. (2009)  [CA
(isobologram) Trimethoprim
line . Sulfaguanidine ion, reproduction (daphnia), Daphnia magna, DeLiguoro et al. (2010)  [7AYARAS 5L
growth inhibition (algae, duckweed P i Z
Scenedesmus dimorphus,
Synecococcus leopoliensis,
Lemna gibba
17 a-eth Levonorgestrel pawning frequency, fecundity, plasma Fathead minnow (Pimephales  |Runnalls et al. (2015)  |CA
17w . promelas)
Levonorgestrel)
Medroxyprogesterone acetate, egg production, gonadosomatic index, Zebrafish (Danio rerio) Zhao et al. (2015) CA. H5RE—fRAT
Dydrogesterone transcriptional analysis (steroid hormone
receptors, steroidogenesis enzymes,
circadian rhythm genes), gonad histology
Ethi (EE2), Levonorgestrel pression of the brain specific ER- human glial cell line (U251-MG), [Hinfray et al. (2016) CA
regulated cyp19alb gene cyp19alb-GFP zebrafish
embryo
Independent action (IA) [JR3Z{E R (IA) ET )L 5 il, Cisplatin, Etoposide, Imatinib o Daphnia magna, Ceriodaphnia  |Parrella et al. (2014) 1A
model mesylate dubia
Both CA and IA models |CAET /L& EUIAET )L|Quinolones (Ofloxacin, Pipemidic acid%10%) [bioluminescence inhibition bioluminescent bacterium Backhaus et al. (2000)  [CA.IA
(Vibrio fischeri)
Fluoxetine, Propranolol, Triclosan, Zinc- marine microalgal communities |Backhaus et al. (2011)  |CA.IA
pyrithione, Clotrimazole (periphyton)
Clofibrinic acid, C: Di ) (Daphnia), growth inhibition | Daphnia magna, Desmodesmus |Cleuvers (2003) CA.IA
Ibuprofen (algae, ducweed) subspicatus, Lemna minor
Diclofenac, Ibuprofen, Naproxen, immobilisation (Daphnia), growth inhibition Daphnia magna, Desmodesmus |Cleuvers (2004) CA
Acetylsalicylic acid (algae) subspicatus
Propranolol, Atenolol, Metoprolol immobilisation (Daphnia), growth inhibition  |Daphnia magna, Desmodesmus |Cleuvers (2005) CA
(algae) subspicatus, Lemna minor
Oxytetracycline, Oxolinic acid, Erythromycin, |growth inhibition (algae) , respi it Z . [Christensen et al. (2006) |CAJIA, 7AVRAY 5L
Florfenicol, Flumequine inhibiti tivated sludge), bi tivated sludge
inhibition (bacteria) microorganisms, luminescent
bacteria (Vibrio fischeri)
Gitalopram, Fluoxetine, Fl ine, (Daphnia), growth inhibition P 2 nsen et al. (2007) [CA, PAVRATSL
Paroxetine, Sertraline (algae) Daphnia magna
378 (Cimetidine, Fe , F ide, genic activity recombinant yeast system Fent et al. (2006b) CA
Paracetamol, Phenazone, TamoxifenZ) , 178
~estradiol (E2)&CN5D2~5MADEEHE
i}
F ine, Sertraline, . Gitalop mortality Ceriodaphnia dubia Henry and Black (2007) |CA.IA
Eleven pharmaceuticals from different cytotoxicity rainbow trout liver cell line Schnell et al. (2009) CA.IA
therapeutic classes (anti-inflammatory drugs, RTL-W1
serotonin re-uptake inhibitors and lipid
regulators) and five synthetic musks from the
two major groups (nitro- and polycyclic
musks)
5-fluorouracil, Gisplatin, Etoposide, Imatinib  |growth inhibition 2 Brezovsec et al. (2014) [CA.IA
mesylate Synechococcus leopoliensis
Triclocarban, Triclosan, Methyl triclosan bioluminescence inhibition marine bacterium (Vibrio fischeri|Villa et al. (2014) CA.IA
Propranolol hydrochloride, Losartan potassium |growth inhibition Lemna minor Godoy et al. (2015b) CA.IA
Trimethoprim, Tylosin, Lincomycin growth inhibition Anabaena flosaquae Guo et al. (2016) CA.IA
Di , Ibuprofen, C mortality, ingestion rate, osmoregulatory shrimp Atyaephyra desmarestii |Nieto et al. (2016) CA.IA
capacity, respiration rate
Sulpiride, Clarithromycin, Diphenhydramine [growth inhibition (algae) , reproduction 2 Watanabe et al. (2016)  |CA.IA
HCI, ibrate, A inophen, Ketoprofen, iodaphnia), hatching, survival, and Ceriodaphnia dubia, Danio rerio
Phenytoin, Etodolac, Grotamiton, Epinastine  |abnormal appearance and behavior of
HCI embryos and larvae (fish)
growth inhibition Scenedesmus vacuolatus, Bialk-Bielifiska et al. CA.IA

. St . Sul

) 3
Sulfathiazole, Sulfonamides, Sulfanilamide

Lemna minor

(2017)

Combination-Index

Combination-Index7 1/

Gemfibrozil, Bezafibrate, Fenofibric acid

bioluminescence inhibition

Vibrio fischeri, self-luminescent

Rodea—-Palomares et al.

Combination index (G-

Isobologram (CI) model [FRAS'S.L (CD) EFIL cyanobacterial recombinant (2010) isobologram
only strain Anabaena CPB4337 BELALICEYEER. A,
HAREANEDDENSHE,
COESBFAETHIDORAT
RELTLD
All the three CA, IA and |CA, IA, CIET )L Amoxicillin, Erytt in, Levofl growth inhibition Anabaena CPB4337, Gonzélez-Pleiter et al.  [CA, IA, CI
CI models Norfloxacin, Tetracycline Pseudokirchneriella subcapitata |(2013)
Acetylsalycilic acid, Amoxicillin, bioluminescence inhibition bioluminescent bacterium Di Nica et al. (2017) CA, IA, Cl
Chlortetracycline, Diclofenac sodium, Aliivibrio fischeri
Sulfamethizole
Ibuprofen, Ciprofloxacin, 2.4~dichlorophenol,  [growth inhibition Chiorella vulgaris Geiger et al. (2016) CA 1A, CI, TU
3-chlorophenol
CA and Toxic Unit (TU) [CAETILEKUEMEE |Drospirenone, 17 & —ethinylestradiol (EE2), transcriptional respe 3 activity embryos and Rossier et al. (2016) CA, TU
approach 2 (TV) 778—F Progesterone, Medroxyprogesterone acetate, eleuthero—embryos,
Dydrogesterone recombinant yeast
Chlor acetate, Cyproterone acetate, |prog exhibited pi nic, in vitro interaction with human |Siegenthaler et al. (2017) [CA, IA, TU

17 & —ethinylestradiol (EE2)

androgenic and antiestrogenic activity
(human receptor), antiandrogenic,

and rainbowfish (Melanotaenia
fluviatilis) sex hormone

antigl icoid, and some receptors, zebrafish (Danio
activity (rainbowfish), transcriptional rerio) eleuthero-embryos.
(zebrafish)
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Specific equations SEAYMOEPEERL(TU) [Sulfonamide, Trimethoprim bioluminescence inhibition Photobacterium phosphoreum |Zou et al. (2012) TU

based on Toxic Units  |I<EIKEEDH RS LR FEOERA
(TU) of the mixture H=XLDENZDLY
Additive Index and the  |MHIEIEFH LV RTU [Simvastatin, Clofibric acid, Diclofenac, growth inhibition Dunaliella tertiolecta Delorenzo and Fleming

Modified TU approach |7 70—F Carbamazepine, Fluoxetine, Triclosan (2008)

Comparison between
observed and predicted
additivity from the
effects caused by 1 TU
for each individual

(GRS S
EIZ1DOTUIZEHTEI
FRIShDEENLD
ST R E SR

ED L

Fluoxetine, Venlafaxine

hybrid striped bass

Bisesi Jr et al. (2016)

toxic unit approach
ERETHEM, BRETIIAE
MTIFEDEDRE

statistical methods such
as e.g. Student s T test,
Analysis of variance
(followed by post-hoc
test) or the Fisher
method

EERAL
(=g 2 {of

£

o} 7
:0]:4

component
R ﬁﬁ N A ;%l:l HE B YR \/{ $
7% (4)-5 HEEHENT FIEEZEH L T B B35 o A e B B R 1]
AREFMOETIL-7IO—F HEME TIURRADE i gt %
Principal Component | £S5 #7./ 75X 52— [Atenolol, B N Escherichia coli, human Pomati et al. (2008) HSRE—RRAT
Analysis/ Cluster AT Giprofloxacin, Cyclophosphamide , lembryonic
Analysis Furosemide., Hydrochlorothiazide., Ibuprofen HEK293, estrogen-responsive
Lincomyein, Ofloxacin, Ranitidine., OVCAR3 tumor cells
Fluoxetine , Propranolol Cyclic AMP (cAMP) content, PKA activity. |Mediterranean Franzeliitti et al. (2013)  [ERSHHT
Mussel ABCB and 5-HT1 mRNA expression |mussels (Mytilus
alloprovincialis)
Ibuprofen, Diclofenac, Fluoxetine. Cu lipid peroxidation (LPO) induction, Mussels (Mytilus galloprovincialis|Gonzalez—Rey et al. ERS ST
acetylcholinesterase (AChE) activity, (2014)
formation of vitellogenin-like proteins, gene
expression
Drospirenone., Progesterone global gene expression profiles of ovary and |Zebrafish (Danio rerio) Zucchi et al. (2014) ERADHT VSRR
brain of female zebrafish
Fluoxetine ., Propranolol bioaccumulation, 7-ethoxyresorufin O Grucian carp (Carassius auratusDing et al. (2016) TS S
feethylase (EROD) . 7-benzyloxy-4
triflu hyl-coumarin O-dibenzyloxyl
(BFCOD), CYP1A and CYP3A mRNA
expression. superoxide dismutase (SOD)
activity . malondialdehyde (MDA) content
Statistical comparison | StudentDTHRE. 478 [Atorvastatin, Acetaminophen, Caffeine, variety of somatic and pigment endpoints | Myriophyllum sibiricum, Lemna |Brain et al. (2004)
between individual and |47 (FDHD S E LB le, C ine, (Frond number, Wet mass, Chlorophyll-a, gibba
mixture effects, using  |#RTE) F=[ET1 v r— |L i rtraline, Tri prim Chlorophyli-b, Carotenoids)

Erythromycin, Sulfamethoxazole, Sulfadiazine,
Sulfadimethoxine, Ampicillin, Cefazolin,
Trimethoprim, Folic acid

growth inhibition

Selenastrum capricornutum,
Chlorella vulgaris

Eguchi et al. (2004)

Clofibric acid, Erythromyain, Fluoxetine,
Lincomycin, Sulfamethoxazole, Triclosan,
Trimethoprim

survivorship and morphology of adults and
neonates, adult length, resting egg
production, brood size (fecundity), and the
proportion of male broods produced (sex
ratio)

Daphnia magna

Flaherty and Dodson
(2005)

Student's T test (Adult size,
Fecundity), R 7TO—=4f
IE. 24viv—EEAL T x*
goodness—of—fit test (sex
ratio, survival, presense of
deformities).

Carbamazepine, Diclofenac, 17 a—

number of offspring, age at first

ethinyl diol (EE2), M:

prolol

reproduction, body length of neonates

Daphnia magna

Dietrich et al. (2010)

Ciprofloxacin, Erythromycin, Novobiocin,

rimethopr

immune responses

freshwater mussel Elliptio
complanata

Gust et al. (2012)

Diclofenac, Ibuprofen, Metoprolol, Propi

growth inhibition, chemotactic response

pyriformis

freshwater ciliate 7etrahymena

Lang and Ksidai (2012)

one-way analysis of variance
(ANOVA)

2B REHHOBELER
HOBEMALIZLDEN
AHTHE

Naproxen, Carbamazepine, Sulfamethoxazole

loss of tactile response

striped marsh frog
(Limnodynastes peronii)

Melvin et al. (2014)

Levonorgestrel, Ethinylestradiol

gonadal sex ratio (histologically and
hepaticmRNA levels)

Xenopus (Silurana)tropicalis

Safholm et al. (2015)

one-sidedFisher’ s exact test
(histologically) one-way
[ANOVA with Tukey’ s post—
hoc-test (mRNA level)
DEEERR
AOEEMBELILDENE
AHTLE

Caffeine, Sulfamethoxazole, Carbamazepine,
Trimethoprim, Acetaminophen, Diltiazem,
Cip in, L i

|Sertraline, Fluoxetine

mortality, time to first brood, size, fecundity

Daphnia magna

Wolfe et al. (2015)

HQ (=MEC/NOEC), one-way
repeated-measures analysis
of variance (ANOVA) followed
by a post-hoc Tukey test

Diclofenac sodium, Clofibric acid, Clotrimazole

survival, development and body mass of larvad

estuarine shrimp Palaemon
longirostris

Gonzalez—Ortegon et al.
(2016)

p . genic,

activities (yest assay), 14 selected target
genes in zebrafish embryos at 48 h post
fertilization (hpf), and in eleuthero—embryos
at 96 hpf and 144 hpf

zebrafish (Danio rerio)

3 acetate, 17a-ethinyl, diol (EE2) |egg production, Plasma concentrations of  |zebrafish (Danio rerio; wild— Hua et al. (2016) one-way analysis of variance
17b-estradiol and testosterone in the type, AB strain) (ANOVA) followed by Tukey's
females and 11-ketotestosterone in the test
males.

17 a —ethinyl diol (EE2), 17 8 —trenbolon itell , sex ratio zebrafish (Danio rerio) Orn et al. (2016)
including gonad
Drospirenone, Ethinylestradiol (EE2) i d or 8¢ b yeast assays, Rossier et al. (2016)

Ethinylestradiol (EE2), Norgestrel

gene transcriptions of hypothalamic—
pituitary—gonadal axis, circadian rhythm
signaling

embryonic zebrafish (Danio rerio|

Liang et al. (2017)

Chlor acetate, Cyp!
17 a —ethinylestradiol (EE2)

acetate,

prog exhibited pi ic,
androgenic and antiestrogenic activity
(human receptor), antiandrogenic,

in vitro i

fluviatilis) sex hormone

antigl icoid, and some receptors, zebrafish (Danio
activity (rainbowfish), transcriptional rerio) eleuthero—embryos.
(zebrafish)

with human
and rainbowfish (Melanotaenia

e etal (2017)

Overlap analysis of the

BERloEEcmeE

17 & -ethynyl diol (EE2), Fluoxetine

reproduction

snail Physa pomilia,

Luna et al. (2013)

statistically compared to
the individual toxicity of
just one of the mixture
compounds (the
parental compound)

e OFHLEER
HEME IR

Carbamazepine

superoxide dismutase activities

95% confidence DISWIEER D EH |17 @ -ethynylestradiol (EE2), Fluoxetine mortality, number of neonates, time to first |Daphnia magna Luna et al. (2015)
intervals of the # reproduction, time to death
The mixture toxicity was JEAEEPD1¥E (8 [Carbamazepine, 5 photoproducts of Lipid peroxidation levels, catalase and edible clam Scrobicularia plana |Almeida et al. (2017)
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Empiric comparison
between mixture and
single effects of each
component without

using a mathematical
approach or a direct

statistical comparison

BFHTIO—FOEE
HETLLEEALVEL, &
RO DEEEELER
DEEORERIILLE

Diclofenac, lbuprofen, Propranolol

growth, byssus strength

Baltic Sea blue mussels, Mytilus

edulis trossulus

Ericson et al. (2010)

Car ine, G
Venlafaxine, diluted wastewater effluent

lembryo production, Atretic oocytes and
altered ovarian histology, embryo mortality

zebrafish (Danio rerio)

Galus et al. (2013)

hospital raw water, effluent, upstream,
downstream
(Su\fadlazme Sulfamethoxazole

ine, Sull le, T li

o , Li , Cli
Trimethoprin, Colchicines, Caffeine,

Nalidixic acid, Flumequine, onllnlc acid,
Pipemidic acid, Norfloxacin, Ciprofloxacin,
Ofloxacin, Metronidazole, Cephalexin,

Cepl , Cephapirin, Cefazolin, G
Oxacillin, Ibuprofen, Naproxen, Ketoprofen,
Diclofenac, Piroxicam, indomethacin, Clofibic
acid, Gemfibrozoil, Salbutamol, Propranolol,
Atenolol) ,

mixture (Sulfamethoxazole, Tetracycline,
Caffeine, Pentoxifylline, Acetaminophen,
Ciprofloxacin, Ofloxacin, Cephalexin,
Cephradine, Cephapirin, Cefazolin, Naproxen,
Ketoprofen, Diclofenac, Piroxicam,
Gemfibrozoil, Salbutamol, Propranolol,

| Atenolol)

mortality

Cyprinus carpio

Li and Lin (2015)

Citalopram, C
Oxazepam, Sertraline, Valproate

survival, locomotion

Japanese medaka (Oryzias
latipes) larvae

Chiffre et al. (2016)

RM-ANOVA and Newman-
Keuls tests or ANOVA and
Tukey' s tests

mixture DIRELNLEER =
BOERR (RBRHEPRED
105, 100f5%) . RIRGTHE
AT OFFHE

Comparison of the
toxicity threshold values
(calculated from the
square root of the
product between the
NOECa and LOECb)
between the mixture
and the individual
effects of each

REMEERADER

DEEOREOEERIE
(NOECELOECO#
H1E) DL

, Gemfibrozil, B

Novobiocin, Trimethoprim, Sulfamethoxazole,
Caffeine

Carbamazepine, Sulfapyridine, Oxytetracycline,

cnidarian, Hydra attenuata

Quinn et al. (2009)

mixture (£ T /K RLEEK o
0.1~10,000f5DREIZLT
#1BR, Toxicity threshoold
(THZEHEHL. BEEROE5Y
HOTTOREL AL ELE

Comparison between

Bl \—tUbEHEIC

Diclofenac, Ibuprofen, Paracetamol

the activities of catalase, superoxide

the zebra mussel Dreissena

Parolini and Binelli (2012)

mixture 2531 KL L K

components

mixture and single LBEMADEAHEL glutathione p and IEKLAIL R TDT—
effects of each B ORZEDLE i ZRr—ZDPECLAILD3iE
component by means of effects. ETHER, BREIAERE
simple percent two-way ANOVATHEER
C Q.
The whole-mixture Whole-mixture 7 7O— |Oxytetracycline, Chlortetracycline, somatic endpoints floating macrophytes (Lemna  |Brain et al. (2005) HQ
approach was used % Tetracycline, Doxycycline gibba), submerged macrophytes
The mixture toxicity was| CGRE DR E LS D (Myric sibiricum)
not compared to the {82 DEEELBLE hen, Di survival, mating, body size, reprodi sex v hipod Hyalella  |Borg et al. (2007)

idual effects of the |LY) Ibuprofen, Salioylic acid, Triclosan azteca

mixture of 13 ingredients at environmentally
relevant concentratlcns

growth and transcriptional regulation

zebrafish (Danio rerio) liver cells|

Pomati et al. (2007)

p: [¢

Diazepam), antibiotic (Glproﬂoxacme
Erythromycin, Novobiocin, Oxy line,

(h viability and

count, ROS and thiol levels, phagocytosis)

le, Trimethoprim), hypoli
(Atorvastatin, Gemfibrozil, Benzaﬁbrate) and

ihypertensive (Atenolol, Fi
Hydrochlorothiazide, Lisinopril)

and gene expi

pond snail Lymnaea stagnalis

Gust et al. (2013)

Diclofenac, Naproxen, Atenolol, Gemfibrozil

detoxification pathways, energy storage,

erowth, d per

tadpoles of the Australian
striped-marsh frog
(Limnodynastes peronii)

Melvin (2016)

£¥HEO.1, 1,10, 100, 1,000
ppbY DRALIHBOEEE
SRR LB, one-way

analysis of variance (ANOVA)

followed by Tukey's test,

2) FBEPEAK B O K D A
TR K AR |
RO DT, B

(2RI D5

HE SR A 00 AT
TN K 3R O FEVEAE 2 32 (4)-41 7§, RBedkK
FIA Dol WBEdEK,

K &SI B
{71 7K 0> BEdA

it 7 B s
(TR BT TU

ZRA)-TEROH@A)-21TRT, £z, 3770 —F1n bR SN o &Gk E I E 2 BE O

NOECE TR L=t DD

7

A TUn % £ (4)-7 R OK(4)-312 7179, TUn/TUILRBEHEKATE.6%., FbidEKkB

T0.34%, JEBedE/KCT0.41%, FEEEPE/AKDT0.034%, {[JII/KAT2.8%, {i[)I[/KBT5.1%, Ji)l[/KCT
<BO%NTHoTo, RMFETHEGE LzAEIEH R E O T, Clarithromycin & 0V14-
Hydroxyclarithromycin® & 5- 23 K& o7z, LavL., FEhEdEK,

TS & U= EE B R L FEWE D % 5-130.034%~5.6%TH 1 |
FWAETIL. EIEHRME O ES D% ~F140% & BN LT 6 OO, BTG RWE s
DHEREGENMRKE W E WD FERIT, RFZED

al (2017)9®

EREFERETH - 7=,
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He SRRt NOEC (%) x a4kl o 7R E1 & TU(=100/NOEC) TUn TUn
B | FaE | B | HRE | M (CZERBRE | ITUGEE)
/INOEC) (%)
Bt HE KA 40 >80 >80 2.5 <1.25 <1.25 0.14 5.6
I HE KB 40 >80 >80 2.5 <1.25 <1.25 0.0085 0.34
Jr btk C 5 10 >80 20 10 <1.25 0.082 0.41
Jri b HE KD 5 >80 >80 20 <1.25 <1.25 0.0068 0.034
)1 K ACE Z) 10 40 >80 10 2.5 <1.25 0.28 2.8
7)1 7K B(4 %) 10 >80 >80 10 <1.25 <1.25 0.51 5.1
117k C(4 Z) <5 40 >80 >20 2.5 <1.25 0.59 <3.0

TU,,
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20 r
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¥ % O Q Ny % o
X o P FF
& & & FE S S
% % % % ‘ ‘ A
B(4)-2  FEEEHEA . K OBEFRIZ K5 TU
0.7 _ ) . .
m Clarithromycin = 14-Hydroxyclarithromycin
06 = Erythromycin m Carbamazepine
' Epinastine u Ketotifen B
05 Diphenhydramine B Telmisartan —
= Valsartan = Cromamiton e
0.4 = DEET = Diphenylsulfone
0.3
[
0.2
0.1 J
0 -
¥ Q O Q e Q o
A% 3 N3 A% Ol O3 X
FA. . A AN P A
& & & & v oo s

[4(4)-3  JBEHEAK, K I 1278085 0 A= T fORAL 224 B O SR M > 5 B L 72 TUn,

64




5-1954

(3) ATEHERIFEMEOEREEICK T 23RO HEZICET 2 HE

AHFGE CLERE R E AN 2 4T o 72 [ 3K 5L NOECHIE O 34 Wy i ] 0 B3z M 75 % (X (4)-41 2§, ., Ak,
MEHOT T L CTIRWEMEEZ (NOEC <1 mg/L) 28& 5 L7z @it Ketotifen fumarate Toh - 7z, H#
BT K L TRV EEMER N 2 5 7= D 1EDiphenylsulfone T - 72, BEHEICH L THRWEEEEN L LN
7= ® I Telmisartan &z U"Diphenhydramine hydrochloride T& - 72,

bt b ~DERAKKFEOBBREARD L, EFEANHLIE 2 ¥ X U REERE (FEHEE) T3EMmITIRWY
FIENR A B, HLE A ¥ I U BRI CHRBEITMOWEMEN 2 b L7223 BIRHLE 2 % I U /IR
FEPUE IRV ER T A Do 7, CoorsbiE I Y ra L2REOBEE AW T, BEAX I VZAK
HEZ S UEELOSMEFEE L BEFEEOEZ1T > TV 5B, & SN 100FEH O EIEML O 5 bt
b AKX I VIRIITHEH V. AatkEEEME (ACR: Acute Chronic Ratio, ACR=/uH: B /18 14 3 1 fiE)
DL0AG 72 - 7= DX 1 (Cetirizing) 7217 T, 100 @ 2 7= D 132#)’E (Dimethindene, Ketotifen) . fth
DAYE DACRIZI0~100TH -7 LTS, ZD X5 REWACRE H oL FWE 1T, — MBI B %
Bkt (AOP: Adverse Outcome Pathway) @ &5 & 72 2 KB 724y 7-Bith 4 (MIE: Molecular Initiation
Event) 2R EEZHNTHEVW, ¥, FREEHIZO VTR, EAXIVEZREEZNLERETHDLZ
EMTRBEND, ERAX I VIR, BEEAMICBIT DESFEERA—N—T 57 I —DOH TRRKMD
RKbLZRR T TRTHHCH Ny IR (K (GPCR: G protein-coupled receptors) (ZJ@ L T\ %,
GPCRIFEFN ORI/ - T, 7 T AA (B KTV R L 7 T AB (B7 LFUZRIK) | 77 AC (A
AR IRy 7 INVEI B/ T7xuEy) 7 TAD (EE Y = v € U RERFZEME) . 77 AE (¥
A2 v 7 AMPEZREIR) . 7 5 AF (Frizzled/ A L— X2 F) D627 T ABNFEENTWS, B AF I
VERKIZ., Bu = UZEER, R RIUREIR, TR 7T oV R BREE L HIZT T AAL
SIS, GPCROE b & HRE, Bl IEBIWE L OMEPEIZOWTHERED b T Y | A4
IvVva A hIhA, Uy I®UAA, UAVHEIZIE, B FOEBRAZ I UZFEERHLEMEREOH 5%
KRENGET DL ERESNTNEY, LL, Coorsb OFEBLTIX, e A¥ I v Eoh T, Atk
K O MMM A31,00005 8L LR H Y | b A X I VS REEOHEAFERUANAOER NS LT
AR H DL L THDE), Hle 2AZ I VT, 2AD Y UZEEBICHERNT 2600880 . ACRYH
v Dimethindene, Ketotifen<°Diphenhydramine!ZHFHEEN Y ~D LA B ) U BEFEEWEN BV | FIEK
Wi E A & 2 v #KCimetidine, RanitidinelX A AN U U ZRKFEAENEBETE 5, 200, FERKHE
FHEATH DL AX I VZFEREOMAERTIERS, ZRIENE LTOLRD Y VZREKE DA
TERIC E o TR FEEZRT &0 ) KB IE I N TV 51, Fexofenadineld, 25 —H:ftHie X ¥
VIRES b, fikr h=r Bial SERERBL, BIEREV (Lo IE~OAAER O
720N) Hlbe A X 2 U FIREHIE CH 519, = 7=, Fexofenadine hydrochloride ® A RE R M 2V K = &
%, Coors® Dl & BT %,

BWMHOHLE A X I VR FRBEREOEAMFEICOVWTIEIAHTHL N, HIEWEIZ OV T,
Kovalakova b 3 AEREHMERBRAE RE L L E a2 — L, BMEREMEIC O W TR, BELXOCCT A7 T T O
B MEN I E < . PR AR EEC S pg/L~mg/LOFH TH S LEI L TWDE, T, ME oM
BESZRLET DB-7 7 Z LRGUEME T, MEBEEOERKSLI har R TR ED/NGREDIEEED
MR Th D7D, BEELGZL7RMENRH Y | BB T 25EMEOEREY . BHEERICET 2
MENPLETH D ELTNDHI,
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BIRMHI ER S 3 U SBRKERE FooAT UV
SEKERE
X (4)-4 =3 5L¥E HER BT B 1T B 34 RER o sz vk 25

ZOEOI, EEREAROEHABICESEAKT T TR, MoZRIKE OME/ERICET
B IEHD %ir&ﬁ BWCTHHTHL EEZEZOND, EHMLDI0%LL ENRGPCRIZIEH L, v 7

NEEEEZ B S E D 2 L TOHREREET 29720, EFICEL < OGPCRIEME A Ff D E K5 2 BB
WCHEH S TWb B2 b, BEE=% 1V U 7IZBWT LFo&217 95 & & & IZGPCRIEM: % I E
TEHET I u—F900¢  AREEENELDLIADN AL EREZXZETERTAZ LT, EFICERRTF
e EEZLND, £7-, KETIEToxCast7' 1 7 7 AZH W T, #1,800E 122>\ T700LL EdDin
vitroskBR 3T, AFEMOR 7 ) —=2 7 BEIEMAT (W< SbFMEDA I ) —=v 7
2E) ITHWHBIRTWS2Y, ToxCastD 7T — X IINRENTEY ., ZhbD7F—2 Z1EMH L2t & A H
EEZLND,

SEMBER DR MEZEDFEP T BT ﬁﬁﬁwﬁi%ﬁ27‘:*’5{)‘%@‘f§$&7b§ﬁfﬁ LD T ENRIR S
ATz KE T, BT O FE 519 72 b 78 O RS2 M %2 79 5 72 912 . SegAPASS (Sequence Alignment
to Predict Across Species Susceptibility) > —/L % Bi%& L, ToxCast®in vnro%ﬁ%ﬁ%ﬁ:aihé%b@ié@&
VR BRENORGEMEEFI L TWA2, 2O LI Ry — L EIERA LI AR TH LI EEZEZ NS,

5. W% REDOERRD

ENTHREENNZ NG ODERREEBFMA 2 W1R2EEOAER B LEWE 2t & Uiz Ay
%ﬁ%ﬁ(ﬁ* HRE L O 2 £ L, £@)-UIRT EBYPNECEHE MK, V7T —~1R OV 77—
IRt 5 2 LT, AR Y X7 EHMIICTE I ST,
Wmfjbkafwnﬁﬁx/szwmll7kat*+3$ﬁﬂ<%ﬂ%u\f ATEH R EDE DOFHGIZOVWTHREEI T2 L
ZAVK(@)-212m T &3 0 HEAKECER 2B R TR SRR 3 W\ L BEBIC ) L TRV N L b7z d, |
X (4)-312R"T LB KR THAERNR L Lo HAbZEWE DO EFEE DK E WAREMEDN RIR S LT,
ARETEMERBRRE B & U A R D, HIE R ¥ X U AR E 2 6c, ERLOAEREEEICK
v‘ésémﬁ'%ﬂ‘zﬁﬁ# IOWNWTERELIZEZA, M@)-4rT B0 Fak E lZxt L CHZ B/ K &
L7ERBSFFIC L 0 BN E LD AREMES R SN, ZOMBEEZBE 2, A% OMEHREL LT, &
ﬁunﬁiﬂ%@ﬁﬁﬂﬁﬁﬁ CERSHERBF T TR, tMOZEERLEOHMAEEHLED TEXLLEEND
% Z k| invitroi B <°ToxCast, SeqAPASS7: & D7 — X ZfEHr 3 HinSilicoFIENAM L7 Z &R L
oo LAEICX 0 AREFZEICE T DHFFEEE 2+ X CEMR LT,
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N—4 AEHREEDEOE= R b RKQE AN O ERE~M T =55
[ESERFIEN B E LR

REFPEERBEE WA sEbe i =% #i—
FRA A ST R AR N R RS R

Bdh AR R A Bh# 1B HEsL

[ZE]

AKY T T —< TlEL, LM %8 U At FWE OBRE~DOW MR o2 B e LT, FEH
{LDBIM B NA Y VERLE. ZOIHEN T 254 v B KFIETI A2, B OD 2T + b7
= b RO D AETE HORAGFE OBREMERE O 21T - 72, I ROAERRICFWE L LT, EWN
JIAKFTEMEE - BEECHREENLTWEI LAY (CBZ) . 75U Au~vAr (CAM) | ¥
su7xF27 (DCF) , =2~y (EM) | 7=2X% Y 7x=F P (FXD) #®E L, £/, #
KFBRTOERRITIMA ., KHEDE OB D=0, ST D FEEFN O O AT TORRIERZIT -
7o MUK ORI TIX, AV bk, &Y U hEERKFEE W54, CBZ, DCRiINfRE S
T <, FXDIZDMENINEETH H 2 & BRI ST, %%*$®“%%%Ti\ﬁ//&m&kioﬁ
VLB Kk FEEE W4, CBZ, DCFD %y MﬁﬁiM£éﬂtﬁ CAM, EM. FXDIZ{Et s
o 74 72 bURISERWTESS ., DCFEZBRSAME T, MBISHRESAEFESNT, HEOE
K& LTk, FEekH ’aiz‘méj@;&# B EbA (> /JQDOH7 THN) ERIETH LT, BREX
SWEOSREPILE SN AEEREZ 2 b b, AIFHERIEFEMEOBREICIT 28 AR OREORE
R AU 7T =~ TR E LBILABED S 6, 4 VBLERERTWD Z &R E T,

1. BrERZEER

AWFFEIT. EIC AR OB & AETEEOEE 28 U TENOKEREE~PEH S i, AKERR A~ )
DEINTWVDAEFHREFHWEIZOWT, ORE VLV TORBEEMY ., Q@ErEEHRaFIN LzAR
U275, @S CRAMMBEEIROBIE, O3>0 CHIEREZED, b OWEIZ L 54k
U227 O, (LFDEOEERER~ORRZ BT DO THD, ZNETOMRICENTH, EHK
iz lE U oD & LI BTG HORILFWE T, mHEERS o ICBH S Tnianizw, ARY 27 F#RO%E
BIZHLRADN DTz, £ T, 77—~ 1., 2L T LHGRENEF 2. ENOKERETICKT
L BTG R E DG YEREZMRAT 5, 2 2T, KERBZT TRJEKEEWENSEET L L AT
SNLEERAWHB G BKICED D 2 LT, KEEDE T TRIEEEMETEXRNRE LIZY XI5
MizAT 5, €L T, EMREBOOITT —Z 0 bid, BYEHEEZ® USSRkl AEY OERN~DOETFEFERE
LT LTV, FRFIS, KRAEEWITH T 2 mfEali o Zig B RETEREN Y 77—~ 3
AN L A, PR, BEE AV AR R 28 Lfﬁerﬁﬂbt PEfFHz Rt 95 2 kféﬁ%)x
7 DI FITIERSED SN R 2E LUV TORBEGYFEECAR Y 2 7 51l 2 £ (2
L E OBEANICB T DR FERICENTRERY 7T —~ 4 285 L, EEHRILAYE 031&»?!
A RO G PRI D e eh . S T RE AR LB R OB & BT,

2. MEBRE

HEARYETH D —HMOATERRACFWEICH LA & SnTWHRERIIED > b, FEREINRZ
WR-RR T DAY ImiE bk FEE (0s/H02) IZMZ ., K-IKRTHD 7+ b7 = b IS
(Fe/H,0,/UV) <[ - % T 5 Jefi i 15 (TiO/UV) 72 & & W T, FEHEKF O3 fRERE £ TIT0,

TG RA W E OBREMERE ORI R T — 2 R— 22 ET 5, SLICHEMdRHEEL LI L
T ARG EE LT, FEHE~OEALZRET D,

3. MEREAE
(1) ARz R N7 /KB E AT D BHFE D 7= 3D O BEAF K LB H 1t D 1 SN EE & BRIk G2 oa i 0 18 E
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K= 2 b KAV 2 BRFE - 2 7o o0 AKALBR AR O MEFE A 70 SCRRAH A 2 47\ A LB AR o K pr
LHEFTE U A MEL, RSB & FZERITAT O LB E O i 2 3 E L 72,

(2)  EIEHRCFYE O RIZRITIS T D54 0 I B M 7 53 il RO LB VE O Fsd

ARY 7T —< TIEF T KRB IR OB A BIEE LT b7, st kb 7uv=s MoOMmoY
TT =~ IZBNTEML TS, REPICHEET DILFWEOREEX ST 256 R0 | bFEWE
DRFFERZATV, DRPOILTFWEOREZET D2LEN HDH, —MIZ, LCRLC-MS/MS7 &% H
WA OHTICIE. ST OO ORI A E D, Bt EORMALE L IND, —BOBR
BV T AR OSHT TR, ZOREORRE VL TIIAEBILAEY O IEBER 2 0 ITEH X HFEHE T
HDON, DREEROGEEIIHBIEAEMODMROTDICRENMZ N TNDE 720, BIETERWGEEN
2, Fio, —RWRBEERICB N TH, x ORIMEILERHWONTWAE R, ZU6 DR DE
BHRFMIIALR SN TRV ENE N, K7V 7 FTHER LT 5 AEEHREEWE L, Wk
IEEME LB L TRRECHL Z NN LD JNMEIREOE &N 25 & OB N LETH
%o T TCARY T T —< Tl BEREHE L U CTRE LIZAIEHRILFEWEO > b b3fEaextg L L
T, BB SMBPEREEND 7+ 7 20 b U RISERWTOMRERZITHI2HT-0 . ST
O I B 7 3 3 B s OO A5 1 10 0D T B 1) 7 B et B OV 3 72 45 IEVE D BRFE A 4T o T,

THA N7 2 NURIGEDOHIRE LTCIRDT T v 7 74 NTA—F 07 (MRKEHEE =380 nm) %
W, 500mL A Ly 7 2B —h—DFBICHEL, ~ /32T v 7 AX—F =LV IEKERA LT,
I ARG B RAL PR E 2R HE Lo t% ., FIllpHEZ | IR Z AW T 7+ b7 = v b U GO fi#EpH T
HHPH=3L72D L OITHREE Uiz, 81 AR & U ChRiEESR (1D KT 2N %, @B b /KFE &2 L,
TTwITA MNTN—=F T B RITTHIETCERERM U, EREAMLIODZICERATRILL . 0fF
BB AT oo %, AT L7 4 0&— (L =022um) TAHBL, mEiEKks a~ N7 77 4 —

(HPLC) F/iZRIks v~ b7 Z7 7-2 07 WE EHEE (LC-MSIMS) & FIW TR EE A2 HIE L7,

(3)  MKHIZEBUT 2 AT5 B KA W E D 5 fif B

AY 7T —<TlE, AR T 0T =7 bORiHE & 72 5528304 BRIEM SRR AHEES (28 - ¥
HALEWEOMENE=X U 7 Lk R v T — 27 2358 LA - FETIEOBI) 0%
R, AT 0y = NOMOY T T —~ O e R Z I, BN TR ORI T CRIZY A2
DA SN A AEFEEEWEOR NS, hA <Py (CBZ) . 75U Au<Ar (CAM) . ¥
sm7xF7 (DCF) , =JRAu~vAvy (EM) , 72XV 7xF Y (FXD) Zxf%Ré L,

F UBBAEOS A EREE & L T250 ML AR B A AW o, RITARTE B AL SRk R R A R
LIk, ZHEN T RAEZNLTAY U HARELBIZ LV BES TS Y VT AEZREATLZ L THE
BR & BRAA U7z, RREERICIRIRZBREL L, 3.2 CHRETLIZMUGE IFBE AT o 72, AT L v 7 4 V4
— (JL£% =0.22um) TAiE L. HPLCE 7ZIZLC-MS/MS TAE KWL I B 2 0 Uiz, FEBRSEMIE.
AT AFEIZZ.0L mint, AV U AREEIZ055mg LI TH B,

A R K FRIEDOSA . A VIR bR & R WIAETT R IRE 2R Lok, il ER bk
REBML, AV HAZREALZ & CERBRAZBG Lz, BRFRICERAZFIRL ., OGS R LE 21T
Slth, AT Ly 7 40— (JL =0.22um) THAi L, HPLCZ 721ZLC-MS/MS CATE H kW& i
EAAE Lz, EREME. £V 0 F AREIX3.0Lmin™t, 4V 0 APEEIX0.55 mg L7t w1 EE L
KFEREIZI00mg LI TH B,

Tx b7 2 bURIEDSE. 3.2 O RERUGAE 1L 1E O FEAMERER & [FEk D FEEBR FNE T o R IR A B hh
U7oe RREFRICIEIRZ BRI L, S IEEE 24T 7215, AT Lo 7 0 X — (FLEE =0.22um) TA
L, HPLCE 72IXLC-MS/MS CTATE R B IR L 2 I U7, EERSAF T, P18k A 4 2 2 130.2 mg
LtE72133.0mg LY, w1 ER b /K R IREIX100mg LI TH 5,
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(4)  ETEHRCEWEOKTRBAL D BIEIC L 2 0B 2 0 MEWE O 5 83

AKY 7T == TIE, BEFOPRQBIEIC RO & U TR BIABIEEZRAT 5 2 L 2 48E L, 5207
DFFEF DS BT S D LBK 2 FYKR OB & L TRV, FEHKRT TOaERIT, MADRDYIC
FHeARE VT, MR TORMIERR L RRICIT 72, £, TOREIKTITHER LT 2 EEHRYWE
WEBTRELUTTHD Z L LML TNLERET,

(5) AR LB O R FE 0O 411 5F A

H ARG BE 2 BEF O P KB L (GEMEGIETE) ORWLBEEL L THIA L7256 ORFIEIC SV T,
WIAFEAR 21T o 72, WAKHPAETEHRDEOREICHT D, BFEOHKLEED TS & %O E LT
BN 5 A EIRICABEIEDO ST G2 TN ENHET D720, BFOPKLELE TH 515G IRIE TORE
PEREZ THIT 270D I 2L —va v ETAVEHBELL,

4. BEROBE

(1) MRz R 722K AL B E AT O B % D 72 8O D BEAF /K AL B H 4l 00 15 SRIN AR & 1 Rkt B2 e il 0D 338 7

BETE O KB E AR & UC, EALORER D B8 7 iGEVG TR A, IYERW A . By BEE K O Y vk
LAEREL, o, HAESMBUERABILFWEOREELE LTHELE SN TV ARERIIEDO R G| FF
WCHEEE DL WA bR FE L, WER{EKSE - UV, BBb T & L otfiiiiys, 7= 0 b U RIGE X
T N7z NG ERSRE LT, ERETNOABENOEREEHEE Lo, o, LWEERD
BEICEWTRAICEBERIND, BAESMEABIEFMEORENRE T =7 ax Foliiks
[ (4)-11Z777 7

BUE, — MRS & LT D KALBRE R C o D IGMEIB IR IR, EEAE R YEA BL =9 8 O B 25 73 IR
ThdHZ D, HAESMEZRTZEOZVETHKEEMEOREICITHS W EBZHbND, 1§
PER B P EEWRESEDLIZLICEVBRELTCHWDIOT, “RAHEABLETHD Z b, K
PR A LB L LR W RIZ KL DRENRLEET L EE XN D, 7o, EHEREE TIIKEEREWE
DREFMEL 2D ERMBEN TS, BESEHET, BFELTCWAILEWEOREFHELL, 77U
U2 7 EORENET OND, EHEBRIE L OMAEbEICL Y (BROBESEGTRE) | #A S fME
AL FWEORE S ATRERE D, BREEREICHRENEZDS, — . 74 b7 = PURKIGIE, AV v (B
YRR T EAL =2.07V) K VERL I OFVOHT ¥k L (AR LR TTEL =2.80V) (T LV #HAE R
PRI TFE AR L CRET DL Enn, Y Uik & g U CEAE S IR b E O
PrREMERA RV, £72, 74 N7 = M URISIEERA A L mBIKBE R PR L F—IZLVOHT ¥
HNEERT DO IEZDOE —ETHDZ Lt MU OHT P & v #AS R EILS
WE &AL RS B E R DO ARE)—%2 Th DT & o efbiiiys & i L <, MEBENIC X D EEN D
RNz L0 R EE A R LB AR ET D N ARETH D, A IR b K FEEICE
LTH, R-BRDRE—RTHLZ b, WEBEBIZLZ2EENEZOND, BELKE - UVICH
L ClE, @R bAKHE ORI E OB WUV-CHEIBLO RPN LETH D Z &b HEOHRME LT
AREAVAOLERDHY | EEHFAOEKEBIEEICGRERD D, LEOFENL, KT 757 —< T,
BAFEEREOBEPOEEBEALLTWEEZOND A Y VBB LIEICM A, FOIAHEINTH DA
VB KFE . £ BUSA T = R LOBENOHEREEZ LN BNEGIOLRNT 5 7 =
MRS ERGETHZ LT LT,
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Effluent 1 Effluent 2 Effluent 3 Effluent 4 Effluent 5

pH 7.6 6.6 6.9 6.9 7.5

TOC (mg L) 4.9 4.2 4.4 1.6 45

IC (mgL™?) 13 2.2 3.1 2.0 14

COD (mg L™) 6.2 4.3 6.2 0.6 27

BOD (mg L) 7.0 6.7 2.9 <05 1.9

Total phosphorus (mg L™?) 1.8 0.96 1.6 <0.1 1.8

Total nitrogen (mg L) 10 14 18 2.9 20

Residual chlorine (mg L™?) <0.1 <0.1 <0.1 0.1 <0.1

#@4)-2 HeKkFIzEHEENLBEA A RE (ngmL™)
Effluent 1 Effluent 2 Effluent 3 Effluent 4 Effluent 5

Be 0.0099 0.0089 0.0083 0.0074 0.0087
\ 0.84 0.43 0.60 0 0.52
Cr 0.46 0.21 0.21 0 0.64
Mn 0.35 12 0.74 Over range 1.2
Co 0.12 0.10 0.26 1.2 0.11
Ni 1.2 0.73 1.1 13 1.8
Cu 4.4 4.9 4.4 0.61 6.4
Zn 8.1 72 33 57 18
As 0.21 0.17 0.31 0.20 0.17
Se 0 0 0 3.7 0.20
Mo 1.0 15 0.82 0.60 0.75
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Pb 0.025 0.62 0.29 0.0051 0.019
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TA—HEERMP LB LN R OSEEER E OBEMEE R LU, IR (RFEREtR SRy = 0)
T, AEKUESR L LCpfEi, raBE M L, B Lartd£@)-31R77, 2. FHKkOHEARMRIC
B9 % /37 A —% Linhibitory factor & O BIEM: L ARFT LT, ZOREER@)-4RT, T UBRIGIE,
A BRI K FRE TR, W, BSICAOHBEN AL -, Zhud, B, Bl L O E R 7R KRR
BT BIEETHLZENBZZX 6N, F7o, HEKRMERICET 537 A —% & Inhibitory factor & @
B M IC BTk, BODICADMHBENR A bNT-, Zhid. EHEKTORMEME NV I 2 & THIREIG
DILERBEMES RD7-0FE EEZLND, Y U HRBILAFZEICE VT, CAMEFXDTiEpHB L O
ICICIEDHENR L BN, 7+ F 7= FURIRICEWTIE, REZLAOHBERNA LN, TV Vi
bk, &Y VRREREKRFEE, 74 F 72 FURIBICBWT, &R A 4V L oMBENERA N, &
BAF T, AV CBIEB XA Y IR L KFEE, T4 N7 = B URISD ERIZRE VDTS AR
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CAERT 2 ATt @ Te D HERMERICET 27 A—=2D9 b FICEBELRVGL Z LRSS

ni,

#(4)-3 EIEHEKRMEOWEALFERI AT A= LR RSHEEER L OBEMEICB T 5 rE

Molecular Log Kow Bolting Melting fadi?glir?;}éltion Half-life Half-life |, o | o LUMO- Highest
weight point point rate constant in water  in air HOMO electron density
O3 -0.76 0.53 -0.84 —-0.91" —0.48 -0.61 0.15 -0.46 -0.47 -0.17 —-0.80
0O3/H:02 —0.85 0.32 —-0.90" -0.98" -0.58 -0.67 0.08 -0.52 -0.65 -0.38 -0.87
Photo-
Fenton -0.015 -0.70 0.11 0.28 -0.36 -0.18 0.24 057 0.013 —0.62 0.45
reaction
*p<0.05
7%(4)-4  BEKPEAR & Inhibitory factor & D BHEMEICI T 5 r2E
pH DO TOC CODb BOD phozghaolrus N?;?gglen Eﬁlsgrjiﬁl IC
CBz 0.0083 0.18 -0.82 -0.61 —-0.97" -0.59 -0.39 0.82 -0.18
CAM 0.021 -0.87 0.28 0.18 -0.29 0.34 0.81 -0.39 0.18
o DCF 0.072 0.088 —0.79 -0.62 —-0.94" -0.58 -0.37 0.80 —0.086
EM 0.52 -0.53 -0.23 -0.10 -0.73 0.0050 0.16 0.26 0.48
FXD 0.88" -0.71 0.51 0.70 -0.15 0.74 0.55 -0.42 0.87
CBz 0.10 0.36 -0.58 -0.24 -0.79 -0.31 -0.35 0.64 -0.17
S CAM 0.98" -0.54 0.34 0.51 -0.076 0.54 0.21 -0.21 0.96"
NE DCF  —0.0067 0.35 -0.84 —0.60 —-0.93" -0.62 -0.51 0.87 -0.24
2 EM 0.73 -0.17 -0.29 -0.11 -0.47 —-0.087 -0.278 0.40 0.63
FXD 0.96" -0.62 0.45 0.65 -0.09 0.67 0.39 -0.33 0.94"
wv CBz 0.19 0.65 -0.76 —0.56 -0.45 -0.64 —-0.89" 0.86 -0.04
ég CAM 0.021 0.88 -0.57 -0.42 -0.04 —0.56 —-0.95" 0.68 -0.19
2n DCF 0.088 0.010 0.33 0.56 —0.06 0.48 0.35 —-0.30 —0.037
g% EM 0.12 061 -0.74 -0.64 -0.29 -0.70 -0.92" 0.82 —0.035
= FXD -0.25 0.34 -0.27 -0.017 —-0.49 -0.10 —-0.03 0.27 —0.45
Be \ Cr Mn Co Ni Cu Zn As Se Mo Ag Cd Sh Pb
cBz -086 -0.78 -035 -055 084 085 -0.61 0.13 0.043 0.84 -0.86 0.90° -0.54 -0.67 -0.58
CAM -0.18 -0.012 0.44 0.066 -0.38 -0.35 0.64 -0.0079 -0.065 -0.35 -0.057 0.20 0.070 0.094 0.19
@ DCF -0.80 -0.78 -0.25 -0.44 0.79 0.84 -0.54 0.12 -0.11 0.83 -0.82 0.83 -0.51 -0.55 -0.59
EM -0.37 -0.31 0.41 -0.45 023 033 010 -032 026 031 -0.71 051 -0.59 -0.022 -0.66
FXD 0.33 0.53 0.85 -0.85 -0.41 -0.35 0.58 -0.90° 0.10 -0.38 -0.44 0012 -0.70 0.38 -0.62
CBz -066 -039 -037 -0.86 0.71 0.66 -0.63 -0.19 058 064 -0.91" 0.87 -0.77 -0.78 -0.64
o CAM 041 041 0.84 -0.69 -0.26 -0.15 041 -0.85 -0.25 -0.17 -0.40 -0.14 -0.68 0.55 -0.76
ETE DCF -0.84 -0.74 -045 -0.77 0.90" 0.89" -0.73 0.10 0.17 0.88" -0.88" 0.91" -0.60 -0.75 -0.61
S EM -0.08 -0.21 0.39 -0.53 033 046 -013 -045 046 044 -063 0.22 -0.66 0.19 -0.87
FXD 040 0.1 0.86 -0.81 -0.35 -0.27 050 -0.92° -0.045 -0.30 -0.43 -0.075 -0.72 0.48 -0.72
g cCBz -036 -053 -0.38 -0.53 083 087 -0.82 0.0047 -0.18 0.86 -057 038 -0.47 -0.33 -0.68
g CAM -0.10 -0.28 -051 -0.18 0.66 0.66 -0.82 0.060 -0.038 0.65 -0.23 0.083 -0.24 -0.25 -0.40
§' DCF 0.013 046 0.00072 -0.65 -0.17 -0.29 0.084 -0.46 0.96° -0.31 -0.30 0.27 -0.44 -0.37 -0.10
g EM -0.26 -056 -035 -0.045 0.75 082 -0.75 0.14 -0.44 082 -034 019 -024 -0.14 -053
§' FXD -0.55 -0.14 -0.48 049 0.39 026 -042 -0.04 092" 025 -055 0.71 -0.43 -0.84 -0.14
*p<0.05
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(5) #FEERLALERYE O R M O 91 FEAR

BETEAFZEIC Ui, AFEBERS A T F o 28 WAREHIE IR T, RERLERRDO T =7 =
AMNEBERIARANERDIEDRESNTNWDLY, 207D, K77 —~ Tl SEBCLERED
Fro=rv 7 axbORAEEITo T, ERACHIEN BRERELAI) - LAY, Wi kFE, Mg, Kt
FRUDLA) X, CERE DS 1D,

AY T TF—<THWEEREFFICBITISZ T =7 ax Mi, &Y U ibis (AR Y VE 055
mg/L. & : 3L/min, BUGKEM - 15min) TE X 251140 /m3, 4V sk FEE (NO4 Y EE
0.55mg/L. W& : 3L/min, KSR @ 15 min, #IH1EER (LK IR © 100 mg/L) T L #5120 /m3, 7
4+ h7 = b UROE (A A URE - 3mg/L. WIHLEER LK IR © 100 mg/L, #)#IpH @ 3.0, KA HRR
SIBREE © 6Wx3AR, SUSKER] : 30 min) T L Z420M/mL e olz, AV VA - REXIALDIZHDER
RIZ, BEBRICEKGFT 2700, EEBICRET HBICKE(ETHZ LT, 2 XA MM 615 WHE
WBREZOND, 2, 74 M7 =22 FURIRICBOTIREAMRBR 25, EEO AT T2
BREL b ENBESND, —F, EHKFTTORESEEEZEETLI L, KAV 7T —~THELL
TEAEIEHRMEIC L CiE, 74 b7 =2 b RORMEFEIKRT TOSMBIGAE S HHEAIZH D |
I AL EIIRE SN A H o2, DLEDZ EnD, BRI 5 EREE» 5%, AiEHK
MEDOBREIZR LT, Y UVBLIENRFE TH D Z ENREI NI,

FERBICHT T —ARA 2T 0 L LT, &8l FALESG 2 EOKRBBRICBWTHEEEEZLND
I AR BEEEPEBIRIED SRR L L COBAERE LT —RARAZT ( B{To 12, FAKML
B CIE. FITEMEBIRIC K DA EBRA~OREIZLD , EERRETFHENRESND, KT
T =TI, EIEHRICFWEOMEAFN IR NT A= L TARLE T 0 ADHG - #iiz/ T A —%
MB, FARLBESG BT D2EIEHEALFERMEOREREZHET OOV Ia b —a VET LA
L7,

EI(4)-15123 I a2 b—2a VETAOMKMEZ RT, KV Iab—Ta VBT AT, B & R
JEAE D 5 72 HIGHEGIRIEZBE L, BRI ORSREAZERT O, BT v E2H W,

Aeration tank Settler
(1+a)Q
Influent 4 b ds Effluent
Q, Sin X1 Xia| Xi [ Xian (1-»)Q, Sout
S Sia] Si|Si+
J1 Qi1 9i |9+l
i=1 i=i-1] i=i |i=i+]]
Stage number i
Recycle sludge Excess sludge
an Xr; Sh qr a)Ql Xl'v Sr, qr

B(4)-15 IEPEVGIRIEICE T 5 EE L FHRMEORERROHR OO DY I a L —va vy ET L

R SAE IZ 31T DIGMEIGIR O E FIRBICH T 22BN O HE LMy HRAEZ LU TICRT,
_dX, _maQ,  md+a)Q .

“Tdt vV r 1+ =0 “

X; - dd>'(tl - m(l-\;a)Q (Xi—l_ Xi)+rx :0 (I :2‘ ey m) (3)
X

‘., :% (4)

£z, WRICBT 2 AETEHREFWEOMEI S 6 G& b Io iy TRz L FITRY,
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dS, m ml+a k X
S, — dtl :TQ(Sin +0{Sr)_%81_er1sl_ksxlsl+K—qu:0 (5)
dS, m@l+a)Q K, X,q; .
=—t=—"23(S,,-5,)-k. X;S; - kXS+ =13 =0 =20 .. 6
S gt v (Sii—-S)- K, (i m) (6)

—J7. EAZ BT D AT R EME OB D R 6 sy TRz LU RIS R,

dg, maQX ml+«)Q k.0,
=—= g, — +kS ——=2=0 7
& = gt XV q, v 0, +Kgop K, (7)

o :% %(X 20— X0) +K,S; _klz_(jizo (i=2, ... m) (8)
Z 2T XITTEEG IR IR . XAFRRETHJE o OFEMEB IR IR B . 4R, nl3fl5E T LD/ T A “*57\ alX
HIRD Y YA 7R VIZBRSAHE AR, QILiE. rdIEHEHROEREETH D, ol i?ﬁiﬁﬁuﬁ?ﬁ
E{EEEIEHIS%* B . SinlTURAETE BRAL IR EE . SHFIRIET IR P 0 A TS i ORAb A B IR L
IR FEER. KalZWE PRI, kel IS E R, qiTiGPEIG e T O LTS B RL 2 E {)i%fhfr?)é
(ﬁ:ﬁmjfﬁ BIFOWMENSIIUTO LS IR s D,

fama = L+ )QX, — (@ +@)QX, =0 )
fons =5, =S, =S, =S, =0 (10)

fanes = A+ 2)QX 0, — (2 +®)QX,q, =0 (11)
famea = @QX, =Py 40 =0 (12)

Z 2T, Pouggeld. RENGRDOERREE TH 5,

U EOBRRBEAKEEE=2— > - 77///£Tﬁ¢<_kfﬁz/§ﬂﬂ5§ft%% EOMBUL TR N T A —
Z L TFKMWE T vt 2OFERGHEIR /T A —2 05 EFIREICE T 2 ETEHRILFEWERE 2 5RD 7=,

KRETINOZYUEZFTAMT 2720, kD HEREE - i%ﬁﬁf\7% 23 L OVETEHRAL B OB k&3
NELNTZH D FARKLEBIZIZBWT, Ry T TF—~TxtHRE T HCBZ%2 & Te6F D AT B KILEWME O
BrEROHEFE L ERME OB 21T o7, AV I ab—Ta U EF 0 CHERE LM O CBZIE 1T
IR OAONLHOIZm2 > THRAIZED L, ADREICR L TR4L%RREIRTE, —FH, xtge
L 7= FKMLEE 31T 5 CBZD RZE R O ERIEIT40% TH > 7=, MO ETEHILEWRE IO TIX, A
NT 7 A RFY Y — L OHERAEIL26% (FEHIME:26%) . F U A N7 U LAOHERFIL36% (FHIE : 51%) |
7T ) =V OHEFAIL67% (FEHIME : 77%) . DCFIX19% (EHME : 0%) . f 7717 = 13100% (%
HIE : 56%) Toho7l-, KETF L EANT, #lé LTCBZEZMGLE LT —ARET 4 BT k6%, BE
TED FAKELE TIXEACBZ (0.36 pg/L) 2% L CAl%Z[RET D2 LN TE, 4V U fbika %
ELTIMADZ ET, EHKRFTOMELELZEEL T, RENRRELREZIWL LIcHNsEs 2 &
MTEDLZENFRBENT, LEOFEAMOWEICLEHAT 22 LT, Y URMEADE, 2=
PREANSM (BRESCKIGEM) O, OVWTIEa X FoSKICL RN 5 Z R/t 5,

5. W5 BEDERIRDI

V7T =~ 43, BEOBREO -2 ThH D [EFBRIEWEOREMROMMBEI R T —F =2 D
L) IR WWT, EEMRT — 2 N— 22 HEET 2 DITHA & S D ATEB R EME O it L 0%
MREBRGIE LML T D5 2 ENTE e, £, RRICEPEOWINAOHE S, FZU 27 B8 BEsh
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DHENE R RAL M E DO b | SO AETE BRI FWE IR LT, K(4)-3~@)-5lomnd B4y Vg
bk, A U RBEEbKRFEE, 74 M7 =2 M URIGIZ L D 0 MREREEBR ATV, fiEtEiEE R8T 2
—HEWNETDH T LN TEIZ, o, SFOEYKRFEEZ FHVTIXI(4)-6~(4)-14127~ 3 & 3 0 ik D355
IC R DR EREREIT o128 25, #£(4)-3, (4)-4IRT X 9 IAEFHRILEWE OS2 R 8
FA—ZIZONWTHBINET D ZENTERL, BRFMEFMICONTIE, FIZaxX b0l x D57 0=
Y7 AR NOREET T, MA T, ATEHRICFEWEOMIL TR N T A —& & FAKWLET o' 2
DF%EE - HEER /N T A —Z 5 [K(4)-1512R T & 5 7 FARLEGIZ B 1T 5 AT L FH R EME O L &
EWETHEDDYIalb— g VETFAEELT,

PLEZ X0, REFIEICEIT DFZE EAE A2 3 R TR LT,

o]
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[Abstract]
Key Words: Pharmaceuticals and personal care products, Ecological risk assessment,
Predicted no effect concentration, Bioaccumulation factor, Bioassay experiment, Oxidation

process

In this study, pharmaceuticals and personal care products (PPCPs) derived from daily human
life in the water environment in Japan were investigated through the following two phases:

(1) Nationwide ecological risk assessment of PPCPs.

(2) Measures to prevent PPCPs from leaking into the aquatic environment through the
development of treatment technologies.

In the first phase, four regional environmental research institutes (Tokyo Prefecture, Nagoya
City, Osaka City, and Hyogo Prefecture) analyzed PPCPs derived from daily life in water,
sediment, and aquatic organism (fish) samples at various sites in cooperation with 19 regional
environmental research institutes throughout Japan. In addition, IDEA Consultants, Inc., was
in charge of gathering the predicted no effect concentration (PNEC) as toxicity information on
these chemicals through reference and bioassay experiments using aquatic organisms (algae,
crustaceans, and fish). Ecological risk assessments of PPCPs were conducted by comparing the
analyzed data with PNECs. The results shows that concentrations of water samples at several
sites exceeded the PNEC for the antibiotics clarithromycin, 14-hydroxyclarithromycin, and
erythromycin, as well as antibacterial agents such as triclosan.The concentrations of
antibiotics tended to be higher in the winter season than in the summer. In contrast, the
concentrations of insect repellents tended to be higher during the summer season. The
sediment samples also indicated several sites where sediment concentrations exceeded the
PNEC for the antibiotics clarithromycin and azithromycin. Additionally, differences in
accumulation in organism samples, especially samples throughout the food chain, were
evaluated by determining the bioaccumulation factor (BAF). The calculated BAFs ranged from
89 to 5137 for benzotriazole UV absorbers and from 8.0 to 1900 for phosphate flame
retardants. In the second phase of the study, Yokohama National University and the
University of Shizuoka were responsible for constructing efficient oxidation processes, such as
ozone oxidation, ozone/hydrogen peroxide, and photo-Fenton reaction, using actual wastewater
samples. The results indicated that these three oxidation processes were able to reduce
concentrations of PPCPs that can hardly be removed by conventional sewage treatment
processes by more than 99% in 15 minutes, even when considering the effect of matrices in the

actual wastewater.
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