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AHFFEIC BT DR R THDLERLEEZOMMEELRQ)-UTE L O, KEHF O ERKE
Do I 1E OB 2 LU T IR ¥, EFESES T AEBHCIE, KBREBICT Aar e rige T
LU 2 =NNN N —UEEEE —F N U o A KTy (LT, EDTA-2Na) % Z# il g/l
DO LTz, B E N T 2SR (GFIF, Ki+{#£FFFE0.7 um, Whatmantt:#) 2k v 5
WL, APICE TN HERMEE % Oasis HLB (FE#H £200 mg, Waterst:#) 1 — R~V v VI2 L b
B 24T > 70, BEMAMMHATIC, AEEHZY e — N EORAGEIRZ B Y EIRNL, Bk
#%, &6 LD AKX 7 —5mL, 0.5N HEE10mL, EiiAKlOmLIZ LYV arTF o va=vr Lk
H— R~ Uy VIZEEEZ 10 mL/minTi#EAK L7z, K%, AEEE (pH4) THRELZ, 20— 1
v V& aE LK (3,000 rpm, 1043 M) & EREXE F ORI ELE, A X4/ —4mL, Y/ nrn
AR A= (101, viv) BWRAMLCTHBME ZEH Lz, ZOBMKEERKI T Tk
Miwz[E L, BHK o A% — (8:2, viv) iK1 mLICHEMRSE, Znzaothalele Lz, *f
GWE OREIZIE, LC-MS/MS (LClXWaters® ACQUITY UPLC system, MS/MSixWaters#Quattro
micro APz H L7, EEHFOERGEO G HIEOHIEZ L TICRT, &b BRI
F O BE (3,000 rpm, 1057[H) 128D EEAEZED FRX, REY A2 mm A ‘y\/:u@/&éb\&_
X0, BE2mmLELFOR &2 oraelE LT, ZoREE, e "o@jﬂﬁ“ R EE
L, 155 7-Hh ik % B ik o Oasis HLBZ V7= [EAEHH, LC-MS/MSIC SRR L 72,
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#(2)-1 SGWE L LT EI G & O L R R

IREAR ~Y—ER

No WE4 CAS number ] o 2y FR (mg/L) pKa LogKow (atm-m/mole)
1 2-guinoxaline carboxylic acid ~ 879-65-2 HILIFvI R KB 174.15 C9 H6 N2 02
2 Acetaminophen 103-90-2 RASATEH 151.17 C8H9 N 02 14E+04  9.38 0.46 6.42E-13
3 Ampicilin 69-53-4 B V4 LRIEH 349.41 C16HI9N304S 1.0E+04 25,7.0 2.39E-17
4 Antipyrine 60-80-0 fREMETRR 188.23 C11H12N2O 5.2E+04 14 0.38 6.65E-10
5 Atenolol 29122-68-7  FEARAHI 266.34 Cl4H22N203  1.3E+04 9.6 0.16 1.37E-18
6 Azithromycin 83905-01-5  T/ASARRIFEH 749.00 C38H72N2012 7.1E+00 874 4.02 5.30E-29
7 Bezafibrate 41859-67-0 & A i A 361.83 C19H20CINO4  3.4E-01 3.4 4.25 2.12E-15
8 Caffeine 58-08-2 HLFH 194.19 C8 H10 N4 02 2.2E+04 10.4 -0.07 3.58E-11
9 Carbamazepine 298-46-4 RTADAZE 236.27 C15H12N20O 1.8E+01 2.45 1.08E-10
10 Chloramphenicol 56-75-7 ~05L7z=0—LHRHEHF 32313 C11H12CI2N205 2.5E+03 55 1.14 2.29E-18
11 Chlortetracycline 57-62-5 FrIH AL REH] 478.89 C22H23CIN208 6.3E+02 3.3 3.45E-24
12 Ciprofloxacin 93107-08-5 ~ —a—F/OVRIAEH 367.81 C17H18FN303 3.0E+04  6.09 5.09E-19
13  Clarithromycin 081103-11-9  ZYASARZREHI 747.97 C38H69 N 013 3.4E-01 8.99 3.16 1.73E-29
14 Clenbuterol 37148-27-9 [EXIRA 277.20 C12H18CI2N20O 3.3E+03 9.33 2 2.96E-14
15 Clofibric acid 882-09-7 AR ffE A 214.65 C10H11ClO3 5.8E+02 2,57 2.19E-08
16 Crotamiton 483-63-6 SEFER| 203.28 C13H17NO 5.5E+02 2.73 1.53E-07
17 Cyclophosphamide 50-18-0 nEEHF 261.08 C7 H15CI2 N2 O2F 4.0E+04 0.63 1.40E-11
18 Diclazuril 101831-37-2  Z DD EH] 407.64 C17 H9 CI3 N4 02
19 Diclofenac 15307-79-6 fREMERER 319.14 C14H11CI2NO2 2.4E+00 4.15 0.7 4.73E-12
20 Diltiazem 33286-22-5  PRIDMEAMRE 450.99 C22H26N204S 4.7E+02 7.7 2.7 8.61E-17
21 Dipyridamol 58-32-2 BlEARE 504.64 C24HAON8O4  8.2E+00 6.3 274 2.07E-22
22 Disopyramide 3737-09-5 TEARFH 339.47 C21H29N3 O 4,5E+01 2.58 2.59E-16
23 Enrofloxacin 93106-60-6 Za—F /0 REH 350.40 C19H22FN3 03 3.4E+03 0.7 1.50E-18
24 Erythromycin 114-07-8 RYOSARRIER 733.95 C37H67NO13  14E+00  8.88 3.06 5.42E-29
25 Ethenzamide 938-73-8 fERRFEH] (NSAIDs) 165.19 C9 H11N 02 4.5E+03 0.77 1.74E-10
26 Fenoprofen 31879-05-7  fREAEAEH] (NSAIDs) 242.28 C15H14 03 1.7E+02 7.3 3.9 1.28E-09
27 Furosemide 54-31-9 FIERF 330.75 C12H11CIN2 05 ¢ 7.3E+01 3.9 2.03 3.94E-16
28  Griseofulvin 126-07-8 nEEH 352.77 C17 H17 ClO6 8.6E+00 2.18 1.42E-13
29  Ibuprofen 15687-27-1  fREMESEH 206.28 C13 H18 02 2.1E+01 491 3.97 1.50E-07
30 Ifenprodil 23210-56-2 AR E R 800.99 C21H27 N O2 2.6E+02 9.05, 9.69 3.9 2.19E-15
31 Indomethacin 53-86-1 AREAETEH] (NSAIDs) 357.79 C19H16CINO4  9.4E-01 4.5 4.27 3.13E-14
32 Isopropylantipyrine 479-92-5 fREERER 230.31 C14H18N2O 3.0E+06 1.94 1.84E-09
33  Ketoprofen 22071-15-4 R RRFEH] (NSAIDs) 254.29 C16 H14 03 5.1E+01 4.45 3.12 2.12E-11
34 Levofloxacin 100986-85-4 —a—F/OVRHEH 361.37 C18 H20 F N3 04 5.5,8.0
35  Lincomycin 859-18-7 YoavAT U RIAEHR 443,00 C18H34N206S 9.3E+02 7.6 0.29 3.00E-23
36 Mefenamic acid 61-68-7 FREMHETEFHI (NSAIDs) 241.29 C15H15N 02 2.0E+01 4.2 5.12 2.57E-11
37 Metoprolol 51384-51-1 TEARAHF 267.37 C15H25N O3 9.7
38 N,N-diethyl-m-tolamide 134-62-3 RSB 191.27 C12H17NO 9.1E+02 2.18 2.08E-08
39 Nalidixic acid 389-08-2 F/00RREH 232.24 C12H12N2 03 1.0E+02 8.6 1.59 5.12E-16
40 Naproxen 22204-53-1 R RGEFEH] (NSAIDs) 230.26 C14 H14 03 1.6E+01 4.15 3.18 3.39E-10
41 Norfloxacin 70458-96-7 Za—F /A RAEH 319.34 C16H18FN303 1.8E+05 6.34,875 -1.03 8.70E-19
42 Oxytetracycline 79-57-2 FrIH A REH] 460.44 C22 H24 N2 09 3.1E+02 3.27 0.9 1.70E-25
43 Pirenzepine 28797-61-7 SHIEER S R 351.41 C19 H21 N5 02 1.7E+01 1.8,7.9 1.95E-19
44 p-phenylphenol 92-69-3 R 170.21 C12H100 5.6E+01 9.55 1.68 5.23E-08
45 Primidone 125-33-7 RTADAE 218.25 C12H14 N2 02 5.0E+02 0.91 1.94E-10
46 Propranolol 318-98-9 TEARAHI 295.81 C16 H21N O2 6.2E+01 9.42 0.74 7.98E-13
47 Roxithromycin 80214-83-1  YHOSARRIAEH 837.07 C41H76N2015  1.9-02 2.75 4.97E-31
48  Salbutamol 18559-94-9 SE HRIRA 239.31 C13H21NO3 1.4E+04 10.3 0.64 6.40E-16
49  Sulfadimethoxine 122-11-2 LT H REH) 310.33 C12H14N404S 3.4E+02 1.63 1.30E-14
50 Sulfadimizine 57-68-1 HLI7HEI GREH]D 278.32 C12H14N402S 1.5E+03 7.59 0.89 3.05E-15
51 Sulfamerazine 127-79-7 HLT7H B 264.30 C11H12N402S 2.0E+02 0.14 1.75E-10
52 Sulfamethoxazole 723-46-6 HL 7RI B 253.28 C10H11N303S 6.1E+02 5.94 0.89 6.42E-13
53 Sulfamonomethoxine 1220-83-3 HIILI7E|I REHED 298.32 C11H12N403S 4.0E+03 0.7 2.41E-14
54 Sulfapyridine 144-83-2 HILT7HEI EH) 249.29 CI1HILN3O2S ##H#### 843 0.35 1.08E-13
55  Sulfathiazole 72-14-0 S T7HI (REH) 255.32 COHON3O2S2  #ht 7.2 0.05 5.85E-14
56 Sulpiride 15676-16-1 SHIETEE B AR, FEMRAME 34143 C15H23N304S  2.3E+03 9.12 0.57 1.53E-17
57 Tetracycline 64-75-5 TrIUALIU L RAER 480.90 C22 H24 N2 08 2.3E+02 33 3.7 4.66E-24
58 Theophylline 58-55-9 K[EXLIRA 180.16 C7 H8 N4 02 7.4E+03 8.81 -0.02 1.79E-14
59  Thiamphenicol 15318-45-3  YOSLT7r=a—LRIAEH  356.23 C12H15CI2N OS5 ¢ 1.2E+04 -0.33 1.34E-19
60 Tiamulin 55297-95-5 BE/BDE-HEME 493.76 C28H47NO4S  7.0E-01 475 4.21E-16
61 Triclocarban 101-20-2 REHER 289.54 CI3HY9CI3N20  2.4E-02 4.9 4.52E-11
62 Triclosan 3380-34-5 BEHEH 289.54 C12H7CI3 02 1.0E+01 4.76 4.99E-09
63  Trimethoprim 738-70-5 ERAHBER 290.32 C14H18N4 O3  4.0E+02 712 0.91 2.39E-14
64  Tylosin 1401-69-0 2O/ FREEHF 916.10 C46 H77 N 017 5.0E+00 7.73 1.63 5.77E-38

NSAIDs: BT IFAT O TR RIEE

RETEMERNCOWTIE, EEENRZ VRS 4 REEERIOEHET VX LB 2Lk Uik
T RU DL (LAS) ZX5RE LT, LASOEMEYEL LT, A7 FAREBUVAVKFU BT NI ¥
2 (C8-LAS) , TINREBU ALK T Y 7 A (CLO-LAS) , T T VR B AR
VEEF U A (C11-LAS) , RFUARUVE U ALK UEEF Y 7 A (C12-LAS) , RUF L
RUBUANVKUEEFT Y A (CL3-LAS) , T I T VARV B U ALK BT MY DA

(C14-LAS) D A % 7 — VIRIR &2 Fob i TR S LV BEA L7z, KRB D LASIE, BE#HA
BEIL, HBHENPLOESMLO A F J—)b, 5mLOMIli-QKTarF 4 a=v T &iTo=h—kY
v (Presep-C18, Fuyiffik T2 4EH)) (10 mL/minTE@AK T2 Z LI X Vg L=, @K%, &
— M) o VEBEBRICE VIR SE, LASZ8mMLO A ¥ J — L CIEH &S, BHiREZHER
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mTT%%%Iéﬁ?1mUD7tb%%)w*§M(l%‘Cﬁ%%éﬁ‘LCMQMSiﬁ THEL

, HEREY P O LASIL, PPCPEIERICIEE 2 ALBE L 7=%, 8mLD A ¥ J — L KIEHR (1:1) 12X v10
Jﬂmmﬁﬁ Wi Lo, £ 0tk, fHEZMilli-QK THIR L, AHIEERE425%LL FicL, K
AoEE & AR ICE R O, LC-MSIMSH#TIZfiE L 72,

(3) HEHEROEWFE

fE B D EHLCLASO B BRI, 7 7T —~ () OREEB T IFEE L2 FIEI >0 T, HekzE
FEIACLASICE S TREX AL TER L, 22Tl MR FIEITART 5,
B 7T =< (1) THE LK - EERE O KEEYIFEL KO A Y BITRT 2B FM & kT2
Z & T, PPCPSRLASO R EmME~DAHFHEREHA T2 L L, 22T, ThEnOmEEO
BT o D m M HAL(Toxicity Unit)Z, JW)IIKEERICOWTEM L, 2% 0,

TUuwhote = 1/NOEC (1)
LT, 2ROTUEZREI L, ok, FAEEEDEIZONTY, EEOZOWE OWIIKNS
DOHRHEEELNOECE DIk E L >72b D%, HRWEIOTUTH 2TU;E L TR L, ZOTUIZ

DWNWT, ENZENOWEOIERPFHMB N OREMBEOREEND D ENE LSS, Loy
BIZHOWTRLAEDLEEZHDIT

STU=TU; + TUj + TU + = = - - (2)

LLTRLADETHITE S, ZORLADRICE>T, AFMENEOREIEIHT 5% 5
#Th%

(%5‘$) = XTU/TUgnote x 100 (3)
AR LT,
4. BRRUOEZ

(1) REFEER., ERLREFORERECHER

1) FJIKF OB ERER R

R 224F FE VXS0 E . R 234 BE 1A E . TR 24 FEITAS I DWW TUE A 7 < & B 1BUEE
Hlidmt s hic, By A b, HESA b, EETA FNOJKPFERA)INCB T 2 HERS L %
nENE(2)-2, 3, 4lTRT,
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#(2)-2 FHESYA b OFFNAKPISE Eh 5 EEE I O

REH AL
(ng/L) EE (AT )1 (EHTHE) FIRBEKE

H22 H23 H23 H24 H22 H23 H22 H23 H22 H23 H23

9/22 1/25 9/26 12/20 9/22 1/25 9/22 1/25 9/22 1/25 9/26
2-QCA 10.0 12.4 6.8 N.A. N.D. N.D. 40 9.6 N.D. 10.1 145
Acetaminophen N.D. 175 42 25.7 N.D. 6.2 55 12.2 14.0 1,840 56.7
Antipyrine N.D. 71 1.3 N.D. N.D. N.D. N.D. N.D. 15.0 N.D. N.D.
Atenolol 129 56.1 80.9 139 N.D. N.D. 320 N.D. N.D. 205 46.5
Azithromycin 730 197 66.7 230 2.0 N.D. 1.5 36.5 6.0 85.7 20.6
Bezafibrate 295 275 70.7 319 N.D. 31.7 39.0 81.7 9.5 16.6 14.3
Caffeine 440 783 242 111 60.5 132 96.0 153 679 7,576 3,804
Carbamazepine 28.0 272 20.6 409 1.0 17 12.0 9.2 16.5 89.4 133
Ceftiofur N.D. N.D. N.A. 1.6 N.D. N.D. N.D. N.D. N.D. N.D. N.A.
Chlortetracycline N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Ciprofloxacin 6.0 16.7 13.3 19.3 N.D. 0.5 N.D. 8.4 9.5 42.9 275
Clarithromycin 234 686 256 719 35 253 90.0 171 25.0 328 164
Clenbuterol N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Clofibric acid 10.0 19.6 3.9 16.6 N.D. N.D. 55 7.3 N.D. 1.4 N.D.
Crotamiton 354 629 331 828 19.5 60.9 153 186 735 1,374 493
Cyclophosphamide 4.0 0.1 4.6 5.1 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Diclazuril N.D. N.D. N.A. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.A.
Diclofenac 425 51.7 35.9 63.5 N.D. 0.7 17.0 19.8 120 159 429
Diltiazem 205 320 19.1 353 0.5 13 75 9.4 1.0 1.7 5.1
Dipyridamole N.D. 4.0 0.9 20.7 N.D. N.D. N.D. N.D. 6.5 80.2 N.A.
Disopyramide 138 205 98.0 167 5.0 7.8 455 50.2 240 124 165
Enrofloxacin N.D. 0.0 N.D. N.D. N.D. 378 N.D. 65.4 N.D. 244 N.D.
Erythromycin 216 322 86.2 172 3.0 12 40.5 99.1 N.D. 657 525
Ethenzamide 20 83 2.6 3.0 N.D. 0.4 N.D. 3.1 N.D. 43 N.D.
Fenoprofen N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Furosemide 53.0 111 89.2 137 N.D. 25 N.D. 245 455 223 425
Griseofulvin N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Ibuprofen N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 289 229
Ifenprodil 3.0 1.0 0.4 28 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Indometacin 61.0 55.2 41.8 78.0 N.D. 73 20.0 36.5 15 206 18.6
Isopropylantipyrine N.D. 29 0.6 N.D. N.D. N.D. N.D. 1.7 N.D. N.D. N.D.
Ketoprofen 16.5 45.8 110 111 N.D. N.D. N.D. 5.6 75 140 12.7
Levofloxacin 151 396 141 558 N.D. 48 26.0 62.0 443 1,575 353
Lincomycin 1.0 6.7 N.D. 15 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Mefenamic acid 14.0 25.0 10.2 246 N.D. 3.2 N.D. 8.8 N.D. 6.6 34
Metoprolol 75 36 45 5.6 N.D. N.D. N.D. 33 N.D. N.D. N.D.
DEET 94.0 237 723 76.8 13.0 4.0 715 147 96.0 20.7 125
Nalidixic-acid N.D. 2.8 5.0 N.D. N.D. N.D. N.D. 45 N.D. 15 23
Naproxen N.D. 0.9 N.D. N.D. N.D. N.D. N.D. 1.2 N.D. N.D. 3.1
Norfloxacin N.D. 1.5 N.D. N.D. N.D. N.D. N.D. 11.6 N.D. N.D. 9.4
Oxytetracycline N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Pirenzepine 9.5 14.7 125 230 0.5 29 45 40 0.5 26 1.3
Primidone 70 12.8 5.6 238 N.D. 1.7 0.5 75 N.D. 1.7 3.7
Propranolol 05 26 N.D. 1.6 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Roxithromycin 60.0 922 71.0 99.7 N.D. 5.1 205 231 N.D. 43 9.0
Salbutamol N.D. N.D. N.A. N.A N.D. N.D. N.D. N.D. N.D. N.D. N.A.
Sulfadimethoxine 35 14 0.1 N.D. N.D. N.D. N.D. 05 6.0 N.D. 0.2
Sulfadimidine N.D. N.D. N.D. N.D. N.D. 2.1 N.D. 20 N.D. N.D. N.D.
Sulfamerazine 15 N.D. 05 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sulfamethoxazole 146 86.5 84.7 175 7.0 40 320 222 319 2,344 396
Sulfamonomethoxine N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sulfapyridine 150 141 135 203 70 93 49.0 443 420 271 414
Sulfathiazole N.D. N.D. N.D. N.D. N.D. N.D. N.D. 1.5 N.D. N.D. N.D.
Sulpiride 522 757 456 478 10.5 320 134 199 770 566 462
Tetracycline N.D. 46 04 29 N.D. N.D. N.D. 73 N.D. N.D. N.D.
Theophylline 50.5 312 145 54.0 75 20.2 175 30.6 295 339 82.1
Thiamphenicol N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Tiamulin N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Triclocarban N.D. N.D. N.A. N.A N.D. 5.8 N.D. N.D. N.D. 41.6 N.A.
Trimethoprim 61.5 83.6 48.7 127 N.D. 15 135 155 105 72 4.1
Tylosin N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

ND.: EEB FRELT.NA ¥ 07— DEUREAZ0%KH D 7= HFEL
DEET: N,N-diethyl-m—toluamide
2-QCA: 2—quinoxaline carboxylic acid
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#(2)-3 BHEVA FOEWIAKFICE EFNDEELFEOREE

BEYAE
(ng/L) LN Al il fez ahEE)I

H22 H23 H23 H24 H25 H25 H22 H23 H22 H22 H23 H23 H23

10/8 2/23 10/20 11/5 1/21 2/28 10/8 2/23 10/8 10/8 2/23 2/23 10/20
2-QCA 10.0 47 N.D. N.A. N.A. N.D. 12.0 9.1 6.5 13.0 5.1 38 N.D.
Acetaminophen 61.5 183 92.7 115 289 277 63.0 163 15.0 46.5 128 291 147
Antipyrine N.D. 5.7 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 9.1 N.D. N.D.
Atenolol 13.5 30.8 N.A 16.0 19.5 312 285 333 10.0 275 9.7 14.5 11.9
Azithromycin N.D. N.D. 4.9 0.6 2.1 N.A N.D. N.D. N.D. N.D. N.D. N.D. 9.9
Bezafibrate 78.5 161 61.2 113 173 312 93.0 239 345 755 129 336 164
Caffeine 1,813 3,215 1,648 1,591 2,830 3,591 1,084 2,843 377 943 2,089 6,139 2,985
Carbamazepine 9.5 7.9 N.D. 9.7 10.8 12.7 19.0 235 11.0 155 9.5 11.0 55
Ceftiofur N.D. N.D. N.D. N.D. 0.0 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Chlortetracycline 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.A
Ciprofloxacin N.D. N.D. N.D. N.D. N.D. N.D. N.D. 1.3 N.D. N.D. N.D. N.D. N.A.
Clarithromycin 474 227 160 300 789 N.A 375 269 10.5 46.5 82.1 173 101
Clenbuterol 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.
Clofibric acid 9.0 12.3 10.0 235 15.5 18.9 5.5 9.3 N.D. 9.5 2.0 39.1 20.2
Crotamiton 125 288 102 164 273 397 211 504 131 273 349 676 253
Cyclophosphamide N.D. N.D. N.D. 9.2 N.D. N.D. 3.5 N.D. N.D. N.D. N.D. N.D. N.D.
Diclazuril 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.
Diclofenac 9.5 15.9 6.7 120 17.0 214 13.5 251 7.0 16.0 15.2 23.7 228
Diltiazem 1.5 23.2 1.0 42 8.6 N.A 25 9.8 20 3.0 24 5.7 2.7
Dipyridamole N.D. N.D. N.A. N.D. N.A N.D. N.D. 714 N.D. N.D. N.D. 48.9 N.A.
Disopyramide 285 64.4 4.4 20.1 371 70.2 375 112.7 16.5 355 59.3 70.6 21.8
Enrofloxacin 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.A.
Erythromycin 10.0 346 1.8 14 11.7 N.A. 68.0 119.4 85 485 N.D. 17.8 44
Ethenzamide N.D. 1.1 N.D. 1.4 0.6 22 1.0 473 0.5 20 4.4 1.5 N.D.
Fenoprofen 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.
Furosemide 8.0 19.3 9.2 70 17.8 16.9 N.D. 40.0 N.D. N.D. 232 56.3 320
Griseofulvin 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.
Ibuprofen N.D. 37.0 N.D. N.D. N.D. 1111 N.D. 60.0 N.D. N.D. N.D. 120 67.5
Ifenprodil N.D. 13.8 N.D. N.D. N.D. N.D. N.D. 6.0 N.D. N.D. 9.5 2.7 N.D.
Indometacin 20.5 15.9 28.8 19.1 233 28.0 35.0 40.9 17.0 20.0 224 46.2 733
Isopropylantipyrine 4.0 45 N.D. 3.9 29 4.2 3.0 45 3.0 3.0 4.6 3.1 N.D.
Ketoprofen N.D. N.D. N.D. 4.7 7.0 3.8 6.0 N.D. N.D. 11.0 N.D. N.D. 8.5
Levofloxacin 3.5 N.D. 14 1.1 9.9 245 N.D. 14.7 3.0 1.0 11.1 51.7 9.9
Lincomycin 0.5 0.1 N.D. N.D. N.D. N.D. 1.0 0.7 9.5 1.0 22 N.D. N.D.
Mefenamic acid 15 117 1.2 7.2 6.3 3.2 8.0 143 7.0 8.0 10.9 7.0 1.6
Metoprolol 3.0 1.9 N.D. N.D. 1.0 N.D. 1.5 3.0 1.5 20 0.2 0.1 N.D.
DEET 125 21.7 54.7 35.2 26.4 29.7 88.0 25.7 59.0 119 46.8 24.1 71.9
Nalidixic—acid 25 N.D. N.D. N.D. N.D. N.D. 4.0 438 N.D. 4.0 N.D. 6.6 N.D.
Naproxen N.D. N.D. N.D. N.D. N.D. N.D. N.D. 5.1 N.D. N.D. 1.9 1.7 N.D.
Norfloxacin 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.A.
Oxytetracycline 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.A
Pirenzepine N.D. 22 N.D. N.D. 1.0 1.9 N.D. 6.3 N.D. N.D. 4.1 N.D. N.D.
Primidone 0.5 6.4 5.3 1.0 10.2 10.4 40 9.1 20 0.5 N.D. 272 10.9
Propranolol N.D. 25 N.D. N.D. 0.0 N.D. N.D. 3.6 N.D. N.D. 1.9 1.7 N.D.
Roxithromycin 55 6.0 6.0 6.7 1.1 12.5 55 238 25 85 13.4 11.4 N.D.
Salbutamol N.D. N.D. N.A N.A N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.A.
Sulfadimethoxine N.D. 0.8 N.D. N.D. N.D. N.D. N.D. 1.3 N.D. 1.0 1.5 N.D. N.D.
Sulfadimidine N.D. 038 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sulfamerazine 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.
Sulfamethoxazole 10.5 15.2 1.7 299 18.0 315 19.0 326 20.0 240 17.3 31.2 N.D.
Sulfamonomethoxine N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 6.0 N.D. 22 N.D. N.D.
Sulfapyridine 135 339 313 288 431 384 535 94.0 245 325 386 158 66.1
Sulfathiazole N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 50 8.1 N.D. N.D.
Sulpiride 104 163 476 118.0 67.8 91.3 146 303 78.5 110 108 285 140
Tetracycline 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.A
Theophylline 76.0 160 49.3 78.2 188 326 54.5 159 235 545 127 289 104
Thiamphenicol N.D. N.D. N.D. N.D. 10.0 N.D. N.D. N.D. N.D. N.D. N.D. 370 N.D.
Tiamulin N.D. 1.1 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Triclocarban N.D. N.D. N.A N.A N.A. N.A N.D. N.D. N.D. 17.0 N.D. 99.2 243
Trimethoprim 1.5 49 N.D. N.D. N.D. N.D. 45 12.9 N.D. 25 5.7 55 N.D.
Tylosin 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.: E2 FIRIELL T NA: 5045 —t O EUREH30%KH D 1= HEH
DEET: N,N-diethyl-m—toluamide
2-QCA: 2-quinoxaline carboxylic acid



P 5 s 3 5 N o
£Q2)4 WHYA FOBKAIATIZE ENDEESEOWE (K<— 10 <)
BEYAE
(ng/L) AN BEI

H22 H22 H23 H23 H23 H24 H22 H22 H23 H23 H24 H25

7/20 11/30 2/13 6/30 12/16 1/5 7/20 11/30 2/13 12/16 7/5 2/28
2-QCA N.D. N.D. 0.2 N.D. 5.8 N.A. N.D. 13.9 42 23 N.A. N.D.
Acetaminophen 448 225 198 781 666 458 221 922 1,330 221 173 682
Antipyrine N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Atenolol N.D. 294 15.9 14.6 50.3 N.A. 36.1 89.5 745 228 355 848
Azithromycin 2.8 27.0 N.D. N.D. 136 8.1 13.8 162 N.D. 32.0 431 N.A.
Bezafibrate 38.5 52.2 80.2 15.7 304 495 372 862 573 56.0 247 628
Caffeine 1,323 2,003 2,521 1,639 3,574 933 4415 8,293 11,026 1,380 2,099 5329
Carbamazepine 16.0 7.9 6.1 0.8 320 6.1 26.7 48.1 342 12.0 173 171
Ceftiofur N.D. N.D N.D. N.A N.A. 09 N.D. N.D. N.D. N.A. N.D. N.D.
Chlortetracycline N.D. N.D N.D. N.A. N.A. N.D. N.D. N.D. N.D. N.D. N.A. N.D.
Ciprofloxacin N.D. N.D. N.D. N.D. N.A. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Clarithromycin 65.6 189 340 63.0 544 34.4 130 818 762 260 83.6 N.A.
Clenbuterol N.D. N.D N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Clofibric acid N.D. N.D N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Crotamiton 2,781 164 557 123 518 104 319 662 859 374 221 643
Cyclophosphamide N.D. N.D N.D. N.D. N.A. N.D. 41 8.2 4.7 N.A. N.D. N.D.
Diclazuril N.D. N.D N.D. N.A. N.A. N.D. N.D. N.D. N.D. N.A. N.D. N.D.
Diclofenac N.D. 11.6 133 N.D. 325 N.D. 16.5 53.5 73.2 5.8 10.9 58.9
Diltiazem 5.7 35 23 2.7 43 1.5 3.2 8.7 10.9 1.3 1.8 N.A.
Dipyridamole N.D. N.D. 10.6 N.A. 5.8 N.A. 09 75.1 38.0 05 1.8 N.A.
Disopyramide 7.8 35 46 N.D. 259 0.7 180 599 328 2.8 89.9 417
Enrofloxacin N.D. N.D N.D. N.D. N.A. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Erythromycin 442 11.8 25.8 N.D. N.A. N.D. 60.1 158 65.6 18.0 N.D. N.A.
Ethenzamide 1.9 N.D N.D. 2.8 1.0 N.D. 8.4 2.8 5.7 N.D. 0.2 09
Fenoprofen N.D. N.D N.D. N.D. 3.0 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Furosemide N.D. N.D 34 N.D. 262 N.D. N.D. 121 81.4 12.8 N.D. 95.7
Griseofulvin N.D. N.D N.D. N.D. 15 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Ibuprofen N.D. N.D 48.1 N.D. N.A. N.D. N.D. N.D. 277 20.8 N.D. 184
Ifenprodil N.D. N.D 0.9 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.A.
Indometacin 143 288 23.6 N.D. 883 6.3 57.1 201 928 30.3 471 111
Isopropylantipyrine N.D. N.D 2.1 N.D. N.D. N.D. N.D. 2.1 52 N.D. N.D. N.D.
Ketoprofen N.D. 8.4 08 N.D. 92.0 N.D. N.D. 104 97.0 33 6.5 326
Levofloxacin 254 95.9 46.0 N.A. N.A. 29.5 103 194 330 235 848 290
Lincomycin N.D. N.D 0.9 6.5 N.D. N.D. N.D. 123 23 1.0 N.D. N.D.
Mefenamic acid N.D. N.D. 25 N.D. 78 43 15.3 334 276 1.3 5.0 226
Metoprolol N.D. N.D N.D. N.D. 38 N.D. N.D. N.D. N.D. N.D. N.D. 39
N,N-diethyl-m-toluanr 151 15.2 8.3 81.7 23.0 172 867 54.0 2341 36.8 247 18.7
Nalidixic—acid N.D. N.D N.D. N.D. 08 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Naproxen N.D. N.D 1.7 N.D. 228 N.D. N.D. 328 222 N.D. 16.8 19.2
Norfloxacin N.D. N.D N.D. N.A. N.A. N.D. N.D. N.D. N.D. 1.0 N.A. N.D.
Oxytetracycline N.D. N.D N.D. N.A. N.A. N.D. N.D. N.D. N.D. N.D. N.A. N.D.
Pirenzepine N.D. 1.9 N.D. N.D. 35 0.4 13.2 12.8 239 N.D. 3.4 236
Primidone N.D. N.D N.D. N.D. 60.8 N.D. 17.8 24.9 147 N.D. 27.0 26.6
Propranolol N.D. N.D. 1.8 N.D. N.D. 0.9 N.D. N.D. 2.7 N.D. N.D. 3.3
Roxithromycin 1.0 44 5.0 N.D. 230 2.7 16.1 41.7 16.4 15.8 16.8 N.A.
Salbutamol N.D. N.D N.D. N.A. N.A. N.A. N.D. N.D. N.D. N.A. N.A. N.D.
Sulfadimethoxine N.D. N.D 1.1 N.A. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sulfadimidine 7.4 N.D N.D. N.D. 35 N.D. 272 N.D. N.D. 33 N.D. N.D.
Sulfamerazine N.D. N.D N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sulfamethoxazole N.D. N.D 5.0 N.D. 498 10.2 9.8 41.0 67.7 1.0 22.3 455
Sulfamonomethoxine N.D. N.D. N.D. N.D. 05 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sulfapyridine 94.1 81.4 481 N.D. 228 23 856 396 192 10.3 171 493
Sulfathiazole N.D. N.D N.D. N.A. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sulpiride 53.1 66.8 150 96.7 121 104 359 535 701 30.5 179 372
Tetracycline N.D. N.D N.D. N.A. N.A. N.D. N.D. N.D. N.D. N.D. N.A. N.D.
Theophylline 64.4 106 166 56.0 285 65.2 130 488 805 86.0 180 744
Thiamphenicol N.D. N.D N.D. N.A. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Tiamulin N.D. N.D N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Triclocarban 233 N.D. 14.4 11.4 N.A. N.A. 118 78.6 139 N.A. 63.5 N.A.
Trimethoprim N.D. N.D N.D. N.D. 9.3 N.D. 1.2 10.3 13.8 N.D. 5.7 N.D.
Tylosin N.D N.D N.D 2.0 N.D. N.D. N.D. N.D. N.D. N.D. N.D.

. N.D.
N.D.: EETRIELT.NA: HO5—DEUR
DEET: N,N-diethyl-m—toluamide
2-QCA: 2—quinoxaline carboxylic acid
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#(2)-4

(ft &)

mEYAL
(ne/L) #wEANII ;REN Sallll fap 1l
H22 H23 H22 H23 H22 H22
11/30 2/13 11/30 2/13 7/20 7/20

2-QCA N.D. 29 125 15.0 N.D. N.D.
Acetaminophen 225 308 48.9 387 2.7 274
Antipyrine N.D. N.D. N.D. 9 N.D. N.D.
Atenolol 35.0 72.4 N.D 31.8 N.D. N.D.
Azithromycin 16.5 23.6 6.8 289 N.D. 0.5
Bezafibrate 225 229 329 179 N.D. 39.9
Caffeine 2,192 4,871 633 4,006 107 1040
Carbamazepine 64.8 51.7 1.3 234 0.2 3.3
Ceftiofur N.D. N.D. N.D N.D N.D. N.D.
Chlortetracycline N.D. N.D. N.D N.D N.D. N.D.
Ciprofloxacin N.D. N.D. N.D. N.D N.D. N.D.
Clarithromycin 59.6 225 36.8 372 1.7 221
Clenbuterol N.D. N.D. N.D N.D N.D. N.D.
Clofibric acid N.D. N.D. N.D N.D N.D. N.D.
Crotamiton 912 975 105 370 6.9 73.6
Cyclophosphamide N.D. N.D. N.D. 1.3 N.D. N.D.
Diclazuril N.D. N.D. N.D N.D N.D. N.D.
Diclofenac 109 433 6.8 15.9 N.D. N.D.
Diltiazem 15.1 16.0 3.9 3.8 N.D. N.D.
Dipyridamole 13.6 185 N.D. 5.1 N.D. N.D.
Disopyramide 2.1 70 205 102 22 1.7
Enrofloxacin N.D. 175 N.D. N.D. N.D. N.D.
Erythromycin 50.5 162 11.9 107 35 6.9
Ethenzamide 5.8 1.3 N.D. 25 N.D. 0.9
Fenoprofen N.D. N.D. N.D. N.D N.D. N.D.
Furosemide 139 334 N.D. 52 N.D. N.D.
Griseofulvin 74 4.1 N.D N.D N.D. N.D.
Ibuprofen N.D. N.D. N.D. 61.2 N.D. N.D.
Ifenprodil 1.2 5.8 N.D. 3.8 N.D. N.D.
Indometacin 59.7 93.0 18.4 541 N.D. 9.4
Isopropylantipyrine N.D. 2.6 N.D. 3.2 N.D. N.D.
Ketoprofen 102 12,6 N.D. 23 N.D. N.D.
Levofloxacin 196 151 10.7 28.2 N.D. 129
Lincomycin 20.5 12.4 1.3 21 N.D. N.D.
Mefenamic acid 712 17.0 56 74 N.D. 42
Metoprolol 33.3 18.0 N.D. 3.7 N.D. N.D.
N,N-diethyl-m-toluam  18.9 115 8.4 138 124 197
Nalidixic-acid N.D. N.D. 9.2 5.6 N.D. N.D.
Naproxen 18.4 24.2 N.D. 40 N.D. N.D.
Norfloxacin N.D. N.D. N.D. N.D N.D. N.D.
Oxytetracycline N.D. N.D. 10.0 N.D. N.D. N.D.
Pirenzepine 31.3 471 23 3.6 N.D. 8.1
Primidone N.D. N.D. 22 53 N.D. N.D.
Propranolol N.D. 2.2 N.D. 2.3 N.D. N.D.
Roxithromycin 3.2 28.7 42 12.2 N.D. N.D.
Salbutamol N.D. N.D. N.D N.D N.D. N.D.
Sulfadimethoxine ND. ND. N.D N.D N.D. ND.
Sulfadimidine N.D. N.D. N.D N.D N.D. 53.1
Sulfamerazine N.D. N.D. N.D N.D N.D. N.D.
Sulfamethoxazole 58 453 12.2 62.8 N.D. N.D.
Sulfamonomethoxine N.D. 40 N.D N.D N.D. N.D.
Sulfapyridine 55 223 142 72.7 N.D. 36.8
Sulfathiazole N.D. N.D. N.D. N.D N.D. N.D.
Sulpiride 1,263 977 324 137 14 63.2
Tetracycline N.D. N.D. N.D. N.D N.D. N.D.
Theophylline 140 316 34.2 261 5.2 30.6
Thiamphenicol N.D. N.D. N.D N.D N.D. N.D.
Tiamulin N.D. N.D. N.D N.D N.D. N.D.
Triclocarban N.D. N.D. N.D N.D N.D. 20.0
Trimethoprim 2.7 43 11.6 11.0 N.D. N.D.
Tylosin N.D N.D N.D N.D. N.D.

ND.: EETRRELUT.NA:

DEET: N,N-diethyl-m-toluamide
2-QCA: 2-quinoxaline carboxylic acid
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RHERECHREINIZOIIESL T —E —O RS THROA E LTHHW B 5 ccaffeineTH Y |
TEESOHE B W THRAKLL000 ng/L TR S iz, IRWDTEWERE TR S L7z O X 8EER o
crotamiton 23 il 5 O % H N 8 THE K 2,780 ng/L T FUES ARG LA E A% & L TiEb
Zsulpiride b i KX1,260 ng/L (&, #'= AJT)I) TR 57 L, ZO3FITETORED LR
HEiz, MICEBEREINTWEE L CiE, MBEGETE A Oacetaminophen, & 5 i fE H Al
bezafibrate, & PR Dtheophyllin, == —% / v U RHLEH| Dlevofloxacin, /L7 7 &l (HiL
E#Al) ®sulphamethoxazoleZs £ 23 K T1,000 ng/LFEE THHE SN TWD, T b O EEKLIEREE
DEpoTzolE, METIEHEEI, Gl HECEEEEIIIT, ZHOFIRPEIKEE TH RICHt
EAI DS E TR SN, — 5 T FARRBE KA KEIZHAGATe RUAR O W6 &) || Tik, FRLER
ZZ T < WESE S (6] 2 (X crotamiton=<Csulpiride) 23 & TR Sun, EERSEDN S EE
THRHSINIZERSEOSHAB LB EOHBEBEINZOWTIE T KENREMTH Y . RAEO P
KBEWEIETHAIAATND ZEDRFEERFKE LTEZHIL, HBOFIHEPEAKKE TIXEhI
A THEBEE K DB L RR S D,

AT OERSIHOMEE L, BMAD Y720 O RICHIBENEN SRET S L, ERG
ZE TR DOWEL L~ K OGO BRRERICEIVEBTH B2 6015, F)INT
ANTHHKRESET D20, M SHEZERGLO S b, #EREERLE CH Hsulpiridelzxf L, =
CEFTHEK E L CTHEH & 2 S BREERKMLETH Heaffeinel . I hA LAk E L THHHEND
acetaminophen® tb 2 H H L7 (X(2)-1) . £7-. ks U TTFARLEE (n=2) Ot A TAKE TK
LBRIK (£n=20) FOREELLAEDLE TRLE, ZOXMLSN5E0 ., T/ARALBEEEIZLY
T 2~3HTE T3 %, EOW)IIKFOZ b OkiE, BREATKER L~V Thon,
acetaminophen/sulpiridett 23 A FAKIZ bR TR < RIHUZ IS 280l (FRICEM) £ 7213k
HEY AU K DAHE AR SN D, e b il AR ME & 2R U 72 5UEB O] 1 K 76 i i) | o fE T
HY . ZOWIHIEIEL00% FARLEYEK TH D Z & LM TH 5, MORH, TR, BWEDW
JINZHBW T, O HTRI R DIWTAER D D HIREIG T R b LRI, LE L ~L
DR T K OIRA DI b D g 2 S HER S 5,
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K O S EE AN DU TR, S R234F B LU O FUBHT DWW TR #E #4838 L UM0~1412 D1
ToMr & i Uiz, MR A4 £ (2)-5, E7iRE S RERZX(2)-21277”77, CLI-LASHIFIE T~
TOHMRTHEL TRV, BERKIIEE - 151 TH400 pg/L TR S, 2D OREIXHT-
ICRRE SN KAEEMRED -0 OBRBEHMEE T 5 0.02~0.05 mg/L%E KX < k[R5 Tz, LAS
X FRMBEG CORERP/BD TRV ERE SN TVDIR, AFEBREORESRK D X 5T,
TAKE DS AR EEA D> D ARG DR LRSI K DB KR CIE R TEIREDOLASHHE S Tnwd o

LRI ENT,
#(2)-5 AL, WE. EEYA bOKIKTIZE F D RS EA LASO &
YA+ BEYAE mEYAE
(ug/L) B il Fia BRIl ] AE BEI
H23  H24 H23 H23  H24  H25  H25 H23 H23  H23  H24 H23  H24  H25
9/26 _12/20 _ 9/26 10/20 11/5  1/21 _ 2/28 10/20  6/30 12/16 _ 1/5 12/16 __7/5  2/28
C8-LAS ND.  ND. N.D. ND. ND. ND. ND N.D. 0.4 ND  ND. ND 0.4 ND
C10-LAS 271 0.2 738 626 62 184 205 135 401 740 97 229 62 266
C11-LAS 532 05 184 180 175 414 144 308 126 197 344 401 260 145
C12-LAS 0.3 0.0 134 109 174 127 110 37.3 145 598 357 102 287 504
C13-LAS 0.1 N.D. 6.8 57 208 369 175 15.9 62 390 789 545 585 257
C14-LAS ND. 001 N.D. ND. 006 136 026 0.6 1.2 ND  0.33 ND 007 024
ND.: EETRIELT
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H23 | H24 H23 H23 | H24 | H25 | H25 H23 H23 | H23 | H24 H23 | H24 | H25
9/2612/20 9/26 10/20/11/5 | 1/21|2/28 10/20 6/30 12/16) 7/5 12/16) 7/5 | 2/28
ErSEAlll BFR L] afRE ARl BEI
B(2)-2 H#b, BE, EEYA FOKIIKFICE £ D FEE R LASO (@)=, (b)fAk

2) FNEE O RER B~ R
E BT, PE2BFEELFBEICOWTIE, IRLEZEEICOW T O 2 EiE L7z, ERLED Y
Mk & #(2)-612. LASOSHTfER 2R (2)-7127 7, £ T EHEMLBUT OV TIL, CaffeinedD i Hi 4
FEMR @ o e by, AR ORIk D caffeinelR EEAS Ein -7 2 &b MBKB RO D EE 2
bhd, £, KT —~TIHKEEOLFEMEE T —7 vy e LTnbZ b, £ Ok
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SN EERE R CIERE TIREUL T Th o7z, —H . Gt @Rais o THEABKER & 5
triclocarban 23 i J&5 « 3 HH )11 T K87 ng/kg THt HH S 4172, LASO 3T DG S 881 72 & I £ D LAS
NEFE - W8I (38 pg/kg) OfEE - HEJI (3.8 pg/kg) THEH S U72 73, fih oo #i145 TIiE20 ng/kgFz
EThol, MHESNIZLASOMBIL, WIKFOZR L ITRRD | RSPHEDOREWLASHAKRE S
e (K(2)-3) o ZAUE, LASITHE DN EL 25 CBKENE T L WO HE LR TH D,

#(2)-6 AL, HE, EEYA FOBINEEPICE Eh 5 EEGLFHORSE

REYAE BEYA BEYAL
Al ik b= BRI = A HEI

(ng/g-dry) H23 H24 H23 H23 H24 H25 H25 H23 H23 H23 H24 H23 H24 H25

9/26 12/20 9/26 10/20 11/5 1/21 2/28 10/20 6/30 12/16 1/5 12/16 7/5 2/28
2-QCA N.D. N.A N.D. N.D. N.A N.A N.D. N.D. N.D. N.D. N.A N.D. N.A N.D.
Acetaminophen N.D. N.A. N.D. N.D. N.D. N.D. N.D. N.A N.A N.D. N.A N.D. N.A N.D.
Antipyrine 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.
Atenolol N.A N.A N.A N.A NA N.A N.D. N.A N.A N.D. N.A N.D. N.A N.D.
Azithromycin N.A N.A. N.A N.A N.A N.A N.D. N.A N.A N.A N.A N.A N.A N.A
Bezafibrate 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. 04
Caffeine 0.2 14 0.4 6.8 8.2 10.5 15.1 16.5 1.6 42 1.1 3.1 34 10.1
Carbamazepine N.D. 0.1 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Ceftiofur N.D. 05 N.D. N.D. N.D. N.D. N.D. 0.1 N.A N.D. 0.2 N.D. 03 N.D.
Chlortetracycline N.A N.A N.A N.A N.A. N.A N.D. N.A N.A N.A. N.A N.D. N.A N.D.
Ciprofloxacin N.A. N.A. N.A. N.A. N.A N.A. N.D. N.A. N.A. N.A. N.A. N.A. N.A. N.D.
Clarithromycin N.A 18.9 1.9 N.A NA N.A N.A N.A 34 72 N.A 46 N.A N.A
Clenbuterol 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.
Clofibric_acid 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.
Crotamiton N.D. 1.3 N.D. N.D. N.D. 0.1 02 N.D. N.A 03 0.3 02 0.1 0.6
Cyclophosphamide 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.
Diclazuril N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.A N.D. N.D. N.D. N.D. N.D.
Diclofenac 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.
Diltiazem 04 3.0 N.D. N.A NA. N.A N.D. N.A N.D. N.D. 15 0.1 217 N.A
Dipyridamole N.A N.A N.A N.A NA N.A N.D. N.A N.A N.D. N.A N.D. N.A N.A
Disopyramide N.D. 3.2 16.5 N.A 0.1 N.D. N.A N.A N.D. N.D. N.A 1.9 23 6.4
Enrofloxacin N.A N.A N.A. N.A N.A. N.A N.D. N.A N.A N.D. N.A N.D. N.A N.D.
Erythromycin N.D. 1.6 N.D. N.A NA. N.A N.A N.A N.D. 00 N.A 04 N.A N.A
Ethenzamide 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.
Fenoprofen 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.
Furosemide 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.
Griseofulvin 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.
Ibuprofen 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.
Ifenprodil N.D. N.D. N.D. N.A NA N.A N.D. N.A N.D. N.D. N.D. N.D. N.D. N.A
Indometacin 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.
Isopropylantipyrine 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.
Ketoprofen 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.
Levofloxacin N.A N.A N.A N.A NA N.A N.D. N.A N.A 172 N.A 825 N.A N.A
Lincomycin 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.
Mefenamic_acid N.A N.A N.D. 04 N.D. N.A N.D. N.A N.A N.D. N.A N.D. 05 N.D.
Metoprolol N.D. N.D. N.D. N.A N.D. N.D. N.D. N.A N.D. N.D. N.D. N.D. N.D. N.D.
DEET N.D. 04 N.D. N.D. 0.7 03 02 N.D. N.A 02 0.7 N.D. 0.6 0.2
Nalidixic_acid 16 23 N.D. 09 N.D. N.D. N.D. N.D. N.D. N.D. 0.5 N.D. 1.0 N.D.
Naproxen 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.
Norfloxacin N.A N.A N.A N.A NA N.A N.D. N.A N.A N.A N.A N.A N.A N.A
Oxytetracycline N.A N.A N.A N.A NA N.A N.D. N.A N.A NA N.A N.D. N.A N.D.
Pirenzepine N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 03 0.4
Primidone 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.
Propranolol N.D. 05 N.D. N.A N.D. N.D. N.D. N.A 0.0 N.D. N.A N.D. 03 0.4
Roxithromycin N.A 3.4 N.D. N.A NA N.A N.D. N.A N.D. N.D. N.A 04 N.A N.D.
Salbutamol N.A N.A. N.A N.A N.A N.A N.D. N.A. N.A N.D. N.A N.D. N.A N.D.
Sulfadimethoxine 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.
Sulfadimidine 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.
Sulfamerazine 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.
Sulfamethoxazole N.D. 20 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sulfamonomethoxine 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.
Sulfapyridine N.D. 15 N.D. N.D. N.D. 02 N.D. 08 N.D. 0.1 N.D. 02 N.D. 1.7
Sulfathiazole N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.A N.D. N.D. N.D.
Sulpiride N.D. 3.4 N.D. 02 N.D. 0.8 11 14 03 1.1 N.D. 15 1.0 7.3
Tetracycline N.A N.A N.A N.A N.A. N.A N.D. N.A N.A N.A. N.A N.D. N.A N.D.
Theophylline N.D. N.D. N.D. N.D. 10 N.D. 05 02 N.D. N.D. 0.6 N.D. N.D. N.D.
Thiamphenicol N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.A N.D. N.D. N.D.
Tiamulin N.D. N.D. N.D. N.A N.A N.A N.D. N.A N.D. N.D. 0.0 N.D. N.D. N.D.
Triclocarban N.A N.A. N.A. N.A N.A. N.A N.A N.A N.A 87.3 N.A 60.5 N.A N.A
Trimethoprim N.D. 8.2 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 00 0.6
Tylosin N.D N.D N.A. N.A N.A. N.D. N.A. N.D. N.D. 0.8 N.D. 0.7 N.D.

. . N.D. A
ND.: E2TFRELT.NA 405 —tDEUREMNIKHD - HEL
DEET: N,N-diethyl-m—toluamide
2-QCA: 2—quinoxaline carboxylic acid
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F(2)-7 HES, EWE, EEYA FOFSIINEERICE N D FEEEA LAS O E

REBH A+ BEYAE mEY Ak
Bl ik b= L] =] A HEI

(ug/e—dry) H23 H24 H23 H23 H24 H25 H25 H23 H23 H23 H24 H23 H24 H25

9/26 12/20 9/26 10/20 11/5 1/21 2/28% 10/20 6/30 12/16 7/5 12/16  7/5 2/28%
C8-LAS ND ND ND ND ND ND ND ND ND ND ND ND ND ND
C10-LAS ND 0.01 0.84 ND 1.26 0.01 418 ND ND ND 1.71 ND 0.02 33.3
C11-LAS 0.81 0.06 2.46 3.07 4.46 0.05 14,400 2.03 ND ND 6.31 ND 0.26 991
C12-LAS 0.14 0.07 3.72 2.66 451 004 24,000 1.21 0.24 0.39 5.76 0.14 0.76 1,580
C13-LAS 0.21 0.07 6.37 4.94 5.48 0.05 37,700 2.09 1.19 0.97 13.9 0.41 3.49 1,080
C14-LAS ND 0.01 0.48 1.99 0.03 N.D. 715 0.07 ND ND 0.40 ND 1.78 66.3

ND.: EETRELLT.NA : 4045 —FDEULEMNI0%FKHD 1= HFEH
FREBOBEERBLI--HEEE
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LASHA R (%)
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H23 H23 | H23 | H24 H23 | H24 | H25

10/20 6/30(12/16| 7/5 12/16| 7/5 |2/28*
#Higm ‘ A ‘ = ‘

X(2)-3 A, BwE, EEY A FOKRINEETIZE D K mis A LASO i

(2) FEROEHBER

BHINTZEERLEO S L, REDNGHWIESER D 27 BHEBEHEWERSINLTND
triclocarban®, LAS® :h%4y Td 5 CL11~13I12 DWW T, B 7 F —< (W)IZF0#k L 72 HiE TR A4 Y 3FE
BRO2 Y T & H 7o di 8 v el 2 20 L 72, & OfE R 2 R (2)-812 7R T, MBI DWW T8ME (M0
OTC, HERFETERLEWEY LobEsL16WE) . 2V alsWE, fEIME, =AY
B 1WE  (triclocarban D7) DEIHIFIZHOWTORERNHL TR o72, £7-. LASIZOWTH,
ClI~CL3IZ DWW TKAEAEYIME, =2 U HIZONTIE, JKE TORENEVCI2E CLI3D2/IZ O
TOMREH/DLI N TE T,

FIENTRON O, BEIZOWTE, BLE A Otriclosan (77—~ @)IZB W TEFESHT LT
LOTELLIZEHE) X, v 78 T4 RRfAEA Oclarithromycin, I 2> 2220 TEHLEF O
triclocarban<°Ht 4% & @ levofloxacin D 1Z 7>, FLifiE A D CL3-LAS7R & & Tk A3 FLER AR 7 - 72,
FIEIZ DOV TIE, triclosan, triclocarban LS O W8 O B MEIXZAUIE EFRWV LV Tl e o T2,
PPCPsC FLHIE A DR BIE~ D F 5 OME T+ TlEd 20, BERBROFERHE X E 2R+
DREBIE-STEY, glEfEFEfE L T BELDH D,
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= 2 U 113 pglg)

W R E R R VL BRI FOEIR - (FRMEE o2 ) D EEAR
(AL I AV FE) (=kxza€¥Ivra) B (Exv=22U )
(PTTF7 4w a)

5 EYE 72 h-NOEC 8 d-NOEC 9 d-NOEC 20 d-NOEC
levofloxacin 310 29 - -
azithromycin 8 - - -

clarithromycin 2 - - -
triclocarban 3.1 2.7 25 2.5
sulfamethoxazole 500 140 31,000 -
mefenamic acid 2,500% 560 170 -
atenolol 10,000 7,700< 44,000 -
acetaminophen 550,000 700 78,000 -
indomethacin 8404 300 - -
ibuprofen 2,000% 8,500 - -
propranolol 1,000% 230 3,200 -
disopyramide - - 34,000 -
sulpiride - 1,800 28,000< -
caffein 1,400 35,000 31,000 -
carbamazepine 6,400% 8,500 32,000 -
DEET 100 7,200 - -
crotamiton 1,100 2,500 31,000 -
ifenprodil 180% 460 - -

Ci-LAS 11,100 1,900 4,500 -

Ci-LAS 4,100 1,100 1,200 160

Ci3-LAS 1,800 70 280 150
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X(2)-41Z7 T L 92, BEOREE~DFENRE VO IFEA Otriclosan TH VY ., RKNT~ 2
27 A RRFUEYE D clarithromycin=Ctriclosan & Ak 748 &0 FH & 23 FH 0L L 72 HUE Altriclocarban 7 &
DEGNRENoT, —F, BA T RmiEEAFILASO % 5 (Xtriclosan% & ik 325 & /h s <, &
RT6%TH o7, S4EIRE LTZMEDFHEMEMOBRIILL0~40%DHFANTH 72, L7l
RIS YT T =< (1) THE L7z L 9 20asis HLBRRAC-2 DB 22 B W) % 259 2 AR AR H & — b
U DI K DETHLEE T OB ORIIIEE Tlxe < 2o LABA 4 v Rt i LC-WCXIZ & 5 # ik
WEOWENEE TH Y PPCPsL R mIEMAIE D ATEEEMEOF51IH 5 REIXFLET I LD
DY) « A A OFBERRKE OAREER &,
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u 40 r O DEET
ﬂ 3 i @ Carbamazepine
12‘5 i 3 @ Propranolol
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! i B Levofloxacin
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i 3 @ Acetaminophen
0 = : 5 i @ Atenolol
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W2, Q)[R TEIIC, IV anRFEES~OFLGNRKEZVDOILCL3-LAS, C12-LAS,
ClI-LASZ T U & LIzfaA A4 REiEMEAILASTH 0, PPCPsD % 5- R O AT K T b 2% E
(238 X 727 o 72 LASE & O T2 AR O M~ O FF 53813 e K TIE20114212 A o - B E 11502012
FETH O - BHJIIT, 100%%2 K& < ERl>TWwWiz, L LZED— 5T, BHEERBEHShT-
2012412 H O FTHR « VHEHE) | R°20114E10 H O B & « BB T Bt O\~ D LASD B 5.132% %
TFEI>TED, EFIEN-T2, IOV TL, 7T —~Q)OEFMERKYE O R T
l%. Oasis HLBRCAC-272 E O F B 2 i+ 2 EMAE I — N Y v U TomMEEOLEZEL WO
7ol o DRI EIEEAIRCPPCPs/e EDFHENKEW—FHT, B (& LTELA LHE
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(2)-7 FIEE D=2 U DI D it~ L% BE Y E O % 5= 5 E

%I, KE@)-TIZRTEOIC, 2RV I ORBEE~OFLE NI REVWOIX, FEOHHCB
LHLE A Dtriclosan, triclocarban Td ¥ . C12, C13-LASOHEHE R H S b 7R MIIx K THH8% T
bole, O ENL, MOMEOFELGLEZXOND O, S%IXFEHM AR FMEREREG A KD 5
nn,

5. KAMEICIVHEONTZHRE

(1) BEHESE

. A, W EOIFIROATEPEAKITTE G S 7N 3 W) TRI60FE 0 [ 38 5 J8 0O 77 7E I FE A3
HONCRoTeb DT, BERMEOR Y P ARy MERICOWTHEERT —FZXN—2 LD 55
EEZLND, 12, FAKRTOELSR % 3 Caffeine/Sulpiride bt <°Caffeine/ Acetaminophen bt (2 X
ST, HME (L CR AR D IS X DB EOR S 2 M 2R iE, FEERE W, 2, &
TT =< @)THMIRE NN — Y F A TR, KFEELBEOBRFEE~DHFEGREOHEICL -
THEONTZHRITHRIBEME T 2 ERLEO BENEZ RTARERETHIEEZLND,

— 05 BREFROLASEO R EIEVEAIORHIEE 22720 & < BIERBLA~EEZ KT T g rEn
L2 DI, BRIEREOBREEIE L HEIC OV TER Y HL REICB VT, FmiER L& E 3K
e A TR YK SROWE & U CHRFRCONT T2 2 &1k, AEIGEME OBEMIRENT O 8005 b

BERED,

(2)REBUR~DEM
<FTBHBEICERLE>

BREEE Tlk. [PPCPSIC kX 24 REREEHIEM IR 2k L. TOMMERL, ERBRE~DFH
BEXBOBREIZOVWTORMNEZEL TWNWD, Y77 —~@)& & BITARIFIRBEDOLFEDO—H T
HOLHRMHT — 2R\ T — 20, COMERIFBICBTL2EERERE LTUEAISATEY ., &
v h ARy P TOBEYRBAC OV T OEEENFEHINATWS,
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<TBNERTEHEICENRRAEFNIHED>

IR GBS K D AKBBE OB YIC DN T ORERNENIN T TV D908 E gl & 1L FkHE
HE A 203 o I T B0 —fldnT )1 72 & 0 R TIT A TER Y . ABFZERED £ 512 T /KB ik
DLANEL T2 5 Mk & b L2 2K — 30 Ch v | AWML E ERM A L LT R EES
TS ORLIEANEFSNDIEN, ERBY X7 IHEHH O ~OF A S RiAEN 5, FETE
PEAILASOWTIE, Hpk2554H L0 . B iZKAEEMRED D DKEBREREL L THREI L
TWnd, ABFFEREORFIZ LY . TAEREBHMIE TEIEAL LT ORERS <, BREEAYE
ZEE L TWL2T TR, REE~OFENBEMITE N LARBR I, TOREDEEM
WD TERMNT BTz,

T DG ARBEAFIR DL O R 72 20 )| TOFERE RN D O &5 RAETEIKE KO FHEIGRME
DI N~D A XKL 2 2 L OHEENZD TORS Tz, o, xR FEEFICEBVWTRE
R STV o RETEEA ORFEAEER L BERA~ORBENMHASADL Z LICED, &
IIRYED @ SN DBRE~OPEH A F B STV 5 I A A 2 FiE A S O AR FERBE T 3— L
ENRPSTZWEDY A7 EHICONT, W THEREN RSN EFILOND,

6. ERILRFEZEDRN
FRICREE T NS FHIEIL R,

7. WFEBRDOFERIRDI
(1) FHLERER

<#wmx (E#mdbY) >

1) I. Tamura, K. Kimura, Y. Kameda, N. Nakada, N., and H. Yamamoto: Environ. Technol., “Ecological
risk assessment of urban creek sediments contaminated by untreated domestic wastewater: potential
contribution of antimicrobials and a musk fragrance”,(in press)

2) |. Tamura, K. Kagota, Y. Yasuda, S. Yoneda, J. Morita, N. Nakada, Y. Kameda, K. Kimura, N.
Tatarazako, and H. Yamamoto: J. Appl. Toxicol., “Ecotoxicity, and screening level ecotoxicological

risk assessment of five antimicrobial agents, triclosan, triclocarban, resorcinol, phenoxyethanol and

p-thymol” (in press)

<XofFERERR (EHERL) >
D s EAMER, RE Ef, BB ANAELT, BEE, WK - 55450 B AKX
REZPFRHMHEFTE, p. 532(2011)
Mo D 1% KB A B OV HE KT D 570 2 1)1 F6 1 2 RS AL O f7 7 T2 B

(2) AEWER (E2%)
1) 1. Tamura, Y. Yasuda, S. Yoneda, K. Kagota, K. Kimura, Y. Kameda, N. Tatarazako, and H.
Yamamoto: SETAC Europe 21% Annual Meeting, Milan, Italy 2011
“Ecological risk assessment of selected antifungal and antimicrobial agents in small urban creeks in

Tokushima, Japan, with unsewered drainage area” (7R A ¥ —$ %)
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2) H. Yamamoto, Y. Yasuda, S. Yoneda, I. Tamura, K. Kagota, N. Nakada, Y. Kameda, K. Kimura, and
N. Tatarazako: SETAC Europe 21° Annual Meeting, Milan, Italy 2011
“Evaluation of Whole Toxicity of the River Waters Sampled in Urbanized Area of Japan, Mainly
Contaminated by Treated or Untreated Sewage” (RN A X —3FK)
3) HMF, RREIEfM. *EZIKTEJ@ H 2B SB20mIBR BEAL R am = (2011)
IR ARALER I K OVBR B 5 M AR 10 38 1) D AR R IR K L O/ R A b
4) wHIES, KR, Elﬂﬁi%,% EHFéF—EB,EP LTS AR AT A SE -, 8 B 0 A LA S B
20[R1 BR BE Ak 5 fm 2= (2011)
KAWL B A2 2 &2 T Ik « EE IR 2 58 M P R
5) N. Nakada, M. Narumiya, S. Hanamoto, H. Tanaka: Micropol & Ecohazard 2011, the 7th IWA
specialist conference on assessment and control of micropollutants/hazardous substances in water,
Sydney, Australia, 2011
“Application of PPCPs as Water-soluble Molecular Marker of Sewage Contamination and Treatment
Level in the Water Cycle”
6) IJMK%@EE AT AR5 ﬂﬁﬁﬂ{i‘% BHE B, ZHEL, RS, ANAEXT, THME, i
A BLARIH AKERE ST AR YT A (2011)
FE/&%E‘% ﬂiﬂ:%%'ﬁwﬁéﬂéﬁ”i U X7 IR T o L RE
7) H. Yamamoto: Pharmaceuticals and Personal Care Products in the Environment: What are the
Research Priorities in East Asia, Seoul, Korea, 2011,
“PPCP Effect Studies - Japanese Perspectives”
8) H. Yamamoto, Y. Yasuda, S. Yoneda, I. Tamura, K. Kagota, N. Nakada, Y. Kameda, K. Kimura, and
N. Tatarazako: SETAC North America 32" Annual Meeting, Boston, USA 2011,
“Ecotoxicity of Sediments Sampled in Urban Rivers and Streams Dominated by Domestic Sewage:
Potential Contributions of PPCPs” (7N A % —3¢ %)
9) HAMAEW, ZHEA., BHE M, 1TARAR, BRI S@aMA . ILARBE - 5460 0K
JKER B 7 23 743 (2012)
ThYZmtr s P Za A" OEEEYITST 2B RERL LTOAERERY X7 O 7
10) ZHMEA . HAZER, BHE R, KA, REEFE, THILSG, AFNAET, AHE,
P LG LA S B 461R] A UK BR BT P 4 423 (2012)
(oK A A 4 37 0D J 391 0 1 7 1 Bk B 22 T N 7 8 T 9T )1 o0 AR R & ARV BE M E 0 F 5 DR
il J
11) H. Yamamoto, Y. Yasuda, |I. Tamura, K. Kagota, N. Nakada, Y. Kameda, K. Kimura, N. Tatarazako:
SETAC Europe 22" Annual Meeting, Berlin, Germany 2012,
“Contribution of PPCPs and Surfactants on the Sub-chronic Toxicity of Effluent-Dominated Urban
Creeks for Aquatic Organisms” (N A ¥ — %)
12) 1. Tamura, Y. Yasuda, K. Kagota, K. Kimura, Y. Kameda, N. Nakada, N. Tatarazako, H. Yamamoto:
SETAC Europe 22th Annual Meeting, Berlin, Germany 2012
“Ecotoxicity of Triclosan, Triclocarban and Other Antimicrobial Agents to Aquatic Organisms and
Benthic Invertebrate” (48 A ¥ —%&3FK)
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13) HAT TS, ZHEA, THRME, BHE, AMNAET, THIS, SHaA, WAL 5F
21RIBR AL Rt am e (2012),  THEB ) EE O KA A 25t 3 2 A BB TR ME & A TE B 5 e &
DHE 5

14) Y. Yasuda, S. Yoneda, J. Morita, K. Kagota, I. Tamura, N. Nakada, K Kimura, Y. Kameda, N.
Tatarazako, and H. Yamamoto: SETAC Asia-Pacific Kumamoto 2012

“Whole river water short-term chronic toxicity of urban streams in Japan and the contribution of
PPCPs and surfactants”

15) H. Yamamoto: SETAC Asia-Pacific Kumamoto 2012
“PPCP Effect Studies: What are the Research Priorities in East Asia?-Japanese Perspectives”

16) Z WA, WATAYR, AW K#E, Vimal Kumar, FHFE, @HE, KFNAEF, #EaA, WL
ARERH : BEATIE A ARKBRBE 2443 (2013) 1K AR A= 4 376 o 1 11 B M 5 B 2 O 7= 30 T30 )1 K
DPPCPs & FUi I MEAI 0 % 5- 0§ Al & 14 1) G R AR

(3) HHEERFRF
FRICREHT ~ & HIT R,

(4) YUVRYPU L, EIFT—SDBE (FEDOHD)
FRICREE T NS FHEIL R,

(5) ~2AaIZ~DAX - HE%
FRICREE T NS FHEI W,

(6) Tl
FRICFERUT ~ & FEIT 20,

8. BIAM

1) B IEf, B, RIS, LTFWe, BOREE, EERE, RMEE, KERFE, TR
HUBFE SIS T D ERME O FERRE & X8, BRE TR CHE, 46, 175-186, 2009.

2) B4R, /NERFE, FEE, PHISG, ATREY, sHAGE, ;EREI v T 7 o
—EEOWFNC K DEET VXN R B AR R KO BREED D 3T D7 ik D BHE & BREE
REF~OISH, AAKEEREYA5E, 28, 10, pp.621-628, 2005.

3) Brausch J.M., Rand G.M., A review of personal care products in the aquatic environment:
environmental concentrations and toxicity. Chemosphere 82, 1518-1532, 2011.

4) A, PRAG, A, AR, BIEM, SaIA, JEAT mA FREKLSEDIE
PER A BB U ARE Y A 7 GFl, BRESMHTZE TR TR, 22, 38-47 BRBE M £ T 5E, 22, 77-85,
2008.

5) MHMS, EAER, SHASE, AABIOE Y U7 #EOKELRIZK T 2 EELBGY OB
W MK & BEK, 50, 37-47, 2008

6) IIARBT, KR, AKEEET O EIKSORHEF L OO HE, KERESRE, 29, 186-190,



RF-1004-46

2006.
7) INARATH . BRRHRE. ATEHEK OALERIGA B S B e B E T KRR 1T B EIR S FIEERE & A&
ReY A7 R, KBRS, 31, 27-32, 2009.
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(3) K- EERBFONA—YF AT T RLEORENE LRBE~DFEROFM

B R RBEEMNTEEE X — BHE
TR R« KRBV T=0- T/ 8 <A1V 2JFZEEB 1A
SV E T EER AN v X — RESAEF

LR 22~ 244 FE A G THLAE ¢ 4,108 T H
(9B, VRk244 T 5% - 1,300T M)
TREET, MERE L&,

[EE]

AMRETIE, 77—~ Q)BILOR) L REROTER « 57H - HEICBWT, WK E RS L
U, FRR22FE I A 24 mi . SFRR23, 244FFEIC A TS DO FH13 M . D ~<38FEHT DV TEFRHHH
#%IZGCMS % W THEKMEZ2 & N BUKMEIZ 53 1T TGCMS % W T8 — Y v 7 L (SRS %
WAL, FE PLEAI 7R L) OS2 Ehi Lz, £ EEREHZ W TIE, ERR3FEE LV | 6H,
DARLAFREHT DN T, T JIAKEE & [k, GCMSZ v TERK M2 & NS BUKMEIZ 4y 1 TGCIMS
RN &2 AT o Te WIKEBHZ DWW TR, &b ERE CHRE SN0 XHEOHIEE)IINC
1 T14,000 ng/L TH H X 1u7-2-phenoxyethanol (B5EAI) TH Y . 1Z5 2 Hresorcinol (B5JEAl)
X°benzyl salycilate (Z£4MRUZINA]) 72 £ 231,000 ng/L% 8 % % & £ Ttriclosan (HiEAl) <9
isopropylmethylphenol (B5E#I) 72 &b ix KEtEng/L TR S iz, 2B, 77—~ (2) & Rk,
BRHRERN S WS L IXBENAERER Y 27 D EWE 0 G EEICKAEEYIFE L 22 ) oK
Bra £ L, MERE S HDOETTU GEERAL) ZHE L, FHEL2HER Lz, FICEBEBEICZONT
IEtriclosan® % 5- 23 I 12 @ < Fe K C30%FEFE & 72 - 7= W0 H IR B 3 /5 \  2-phenoxyethanol O %
HirzhiglRaE<<inztbbhnotz, IVravABHIZoOWTY, triclosan® %513 L ) K
TV, LASTe B LR LIRS, IR TH2NRETH o7z, =AU BT OV TIL, triclosaniZ i
A THUKYED ESWEBHHCBD 77 5- 23 g K T4%a O B AL, A U DK 5T 5RNEE LY
HOHRTEE»-o T2,

[¥—VD—F]
ORI, B A, EIEPEK, TEER EMEHAL

1. iXt®ic
A TE HEAK o A2 15 B 4 13 4 PPCPs (Pharmaceuticals and Personal Care Products) & #7 S 41,

ZNORFFORA OAEBIEMO SN D, RIS L AKAEED~OFEESLAEREY 271250 THF%E
BIThIL, AU A7 PBEINT WD, BAROIINE, —MRAICAETEHEK A TEHEK 2 8 L
T TR AR DI RIS T2 FERPE WV, TOD, BERFNPED 5L TH D EYIGE
EROTREMEIC Lo TRl - FELZ FEH L7245 4. PPCPsORREME~DF 51T 2 HITR
FEEDOEBR OO ETEETHLLBEZHND, TTH, HIMRBIH L HUE A O —# 1T BR
KERELS, BRE~OERLEZEZX DI, KEAWOL R L TEAEM~OEELBREIND,
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2. AR EM

FRERAESR, K77 —~ O H I EEPEKRRS FRBGEK O FE R K E VRO T KE
R BORILDWINEZZRE L, 200 KRLIEE (10FEFRE) IZHENDL /=Y T b7 7l
(BRI SR SN R LA . BRKPESR ORI, SRAMRE EAIB L OHLE A DORES ﬁ%&%ﬁ
ST AHZEERBEE LT, 6T, L LT FEEZHWT, WIDKREE R O & WE DR 4 48
BT HZE2HME Lo, MA TR L OEEF OIREMAK & KL 0E OB LR ED S
BEME~OFEHWICERE BN AL FWEZEE LT, —FH T, _ﬂﬁg@/&%f;7~5’%4f7
T—vQ)TiMi SN AR EmERBRER LKL, 2 b=V F s 7B ORERICH T 2%
s e R Lz,

3. BrREBERGE

(1) BB R

., T, BHREICOWTENEINETEYEKRDZ  WRALVIAZ . 15 YL LD @\ O MR & 40 37D 88
EL. HEEITo7, WETIH., FRBEIRAK L ETEPEK K O LEYEKOIRATIIKOFEM E L T4
S ()RR . CNIN TR )N TERG . AR E IR ) 280 L 7o, FR224F10 H i
RE IR, 2, I K ORI CHEZ T 722, P TIEHBEERBEEEEN RO o T
ZED, ERR23F2A AR L Y )2 HEEINCEE L, HECORAEIL, F22FE T4
HSIZ B W CEIT OFRE 41T o 7o, PR3 E X ATFEE OB MR O R4 b LRI & HREH
JUD2HATITHE Y | LEIFAE 21T o 72, R4 T B2 M O R R & | B & O3 3k
AN INTZW|)INZBWT, 3EHEEZIT- 72, AEMAZXEQ)-1B8 L UEFEE (3)-1ICr7,
W TIE, P77~ (O)ICFEMZ T L2 & O ITAETEYE K O 20 R & WAk S (|= I, |
M AT, fEIINEZ, FRETIE, V77—~ QQITEEMZ T L7z £ 92 FABEE K O &1
X9 5 FF ISR D AM S RIS . BRI ARG . V8 &l R G . FIR I HEK ) & % 7E L
7=

EEEE I Wﬁﬁ.ﬁﬁ
a
r : B R
R P zi ATme PN QKR
iy
0255 10 km [ ]
Lol wR) NIERS

[X(3)-1 #iE KN FTE N TH

FHE)-1 HERNOREHAGTE (E» )00, 2., EK%EEUII FEWE)I, 1)
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(2) ZSFERWE CAILHE - S5k

1) PUBHRER & ATLE

R, BE, sOET A MIBWT, TRENKETEIROETRR 24T > 72, T8z Y
7o 2 BRI L BIOSBENRS )N E 10D ARFICIHA 21T o 7o, AUBHRHURF I, &R, ZKIE.
pH, BER, BHFBIEERS, SHORKEHBIZOWTHHEZITo 7o, BRE L BN, HP
PRI L, BRI~ L REETITR B Y . TE LT ESIC o &2 L7,

2) SRR mE

ARV T T —<IZB T DM MRME TH D, BUKMERIMRRIE, LR EEA], B RER &
O A O E & Z DML K (3)-1 12, Pl Al & OB MRS RN & 2 D Wik % % (3)-2
WZE LD,

BRK M 2R AR R ONR A HR 22 TEF 18 FRIC S W TUE, T TITHESL ST W D i ICHE - THl
TEEAT o T2, BUKPESR MRV A 4 fE &AL BES TR A 12 FEIZ DWW TE T HIEDHESL L TV
Moleled, RFFEICE N TC—FRIKSITELHENSL L, WEEZITo70, 61, EIEHEKOEA
L L THEA SN TS EMER 1 F(HHCB) X OB A O E 1 (A TV b Y 7 aty)
LHEME I %2, &&F 36 FEOLFEWEIRE %2 HIE L7 (FEB)-1 8 L U0FEB)-2), ot ko)
& 2 UL R IZ R,

3) BRAKMENBMBINA, BIIREZEA]. ERBERRCHEA ORHBHE O—F RS ik

AKEE R OVEE RO 2 HT 12, Kameda b O EDIZ L=3 > TT - 7=,

KEBHZ DWW T, BB E T T A AR (CERk224E11 H & e £ TGF/C, FRak234E1H LIRE 1T
TRCOY 7T —~ TGFIFIZH—. GFIF : ki +AFFHE0.7 um, Whatman®l) (2 X v Aifa L,
DSC-18LT® X% ('\DSC-PH® (SPELCO#L#) A i L7z o CHEAMH I 21T - 72, BEA AT,
AR EHC e 7 — M EORAEREZE LY BRI L, HEE%, bortbyrsuao Ay r A
)=, BRKICEYarTova=ry L — )y DICEREZ10 mU/minT#AK L7z, 2
DH— U v %L, Wl & O OB K (4,000 rpm, 10 min) THEE S E7-%., T Fhy 7o
B A2 ZIimbminTE L, B ZBEH Lz, TR Eno0— ) v U b 0EEREZ G DY
TEFRR FCHRM L. 200uLIZER L, otk & Lic, &M EOREIIT, A A 8T v
AIGCMS (Thermo Fisher Scientifictt#PolarisQ) % i f L 7=,

JEEFEHZ DWW Tk, =048 (2,500 rpm, 10 min) B OWLED 22 mmBBEE D52 W IZHE L,
B2 mmLL T ORL 72 orakkt & Lz, Zomaletz 1.5 gfefE (&N 1gfRE) L, 7 e
7 A& 10mLCL0 mintB F M 2208, $ilf TT7 ' R C2REIIT o, B O EE A AR L
Tt BAE LAY ICERE%,. 7 u U s T Ak QnertSep NH2(GLH A = > At #) & Y
InertSep GC (GLY A = 24EH) 12XV 7 V=0T v T uiTotz, 7 V=07 v 7 Snzidkkht
ER NN L Y REMEH. Fx= 200 pLiZisE L, odraEEl & LGCMSa T ol L7z,

4) BHERBEA K OB K Mt SR SR & X A > — 2[R e o0 AT 07 v
KABHZ DWW TIE, B E2 T 7 A M A (CFER 22 4 11 H &R £ T GF/C, Rk 23 /£ 1 H
PBIZ 4+ _COY 77—~ T GFIF IZ#H—. GFIF : Ki{#FFHE 0.7 pm. Whatman ) (2 X v %@
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L. Oasis HLB Plus (FeiE & 225 mg. Waters ) & — KU » ¥ & T InertSep SlimJ Pharma FF (3
HE 230 mg, G/IL YA = 24E®) H— Y v UEEE L O CEMME 21T 72, B
RIZ, AIEEREHC Y e 7 — M EORARK Z B Y EIRM L, ik, 50 COEmgT T,
AH )=, BHAKIZIVaryrTova=r T Liah— Y v DI E%A 10 mL/min Tk L7z,
ZOH—1FY v ESEEL, WS K ONE LK (4,000 rpm. 10 min) THEE S B 7-1% . N E R
TF/8mL %1l mL/min TEL, BRSZHEH LIz, I— M) v VDb OEHIEINYy 7 7Ty
VaTiTol, ENENDOA— ) v UL OEHKREGOE TERKG FCRME, Y7rn
A K100 UL ICERIR L=, £ D% BSTFAL00 puL 2R L., 40C T 1M E LT U AF L
UNFEBRIEEZIT, 2ol e Lic, IEMEOREICIZ, A4 FT v 78 GCMS
(Thermo Fisher Scientific %! PolarisQ) % i L 7=,
JEEREHZ W T, 9008 (2,500 rpm, 10 min) (2 XV EBEAEZERD RE, LEDE 2
mm BB & D550 2l L, B 2mm UL T Ok 2o Hraket & LTl Zoieta 1.5g R
(W73 1 g FREE) fRH L. WEEA— /L 10 mL T 10min @5 217 - 7=, fhiHE., @O0 8E
(2,500 rpm, 10 min) (2 XV LA EREMIZHBEL, WEMIZIEA Y 7 — 10 mL ZRINL T
Bt 29T 572, A X — I X DHHIE 2 FHEVIRL TITW, o A% ) — Ltk
FOEEB—F LB 2 b T 7 At cAB LK, B —F ) - XKL — % — T L
7o BAEWRIIEFB = F L CHRW AN ORBREICE L, EFKE T CEME, Y/7rr Az
100 pL (ZHRIR L7z, & D% BSTFAL00 pL Z Wi L, 40°C T LHFMEE L TR U X F v U LEHE
AL Z T 72, BONTZRAEHIZ V=0 T v 7D, 500D T ' BTV 2 T,
arvTF a4 va= T T IEER 1T A : InertSep GC (3 & 150 mg, GL Y1 = > 2 4LH)
L, ~FH 6 mL T L, KA ERKQE FCRME, Y7 rar 222200 pL iZ#s
WL, otk & L GCMS izt L 7=,

F()-1 WIS & U BOKME SRR RN 9] K OVER A1 2 E A1 Y

BHH HRA cAs gﬁi Log Kow
uv-p (%ESMEREH]) Eversorb 71, TINUVIN P 2440-22-4 225.2 3.00?
BZP (%&5MRZREH]) Benzophenone, UV-500, BPN 119-61-9 182.2 3.15°
BP-3 (%4512 RURE]) Benzophenone-3, Escalol 567, Eusolex 4360 131-57-7 228.2 3.52°¢
EC (%5MRZEHI) Seesorb 501, Etocrylene, Visorb 910 5232-99-5 277.3 4.01¢
BzS (%5MRIRIRF]) Benzyl salicylate, Benzylhydroxybenzoate 118-58-1 228.2 431¢
4-MBC (CEIMRRIRED - 38102-62-4 254.3 5.47°¢
UV-326 (SRR EF]) Eversorb 73, TINUVIN 326 3896-11-5 315.8 5.52°%
ODPABA ($ESMRIRURAE]D) Octyldimethyl PABA, PADIMATE O 21245-02-3 277.4 5772
EHMC (%SMRRIED) PARSOL MCX, EHMC 5466-77-3 290.4 5.80¢
(oS} (%41 420 4XFI) Octyl salicylate, Escalol 587, Eusolex OS 118-60-5 250.3 5.97¢
HMS (%4142 42%I) Homosalate, EUSOLEX(R) HMS 118-56-9 262.3 6.16¢
UV-329 (SRR EH]) Eversorb 72, UV-329, TINUVIN 329 3147-75-9 3234 6.21°%
ocC (SESMRIRURFE]) Seesorb 502, octocrylene, EUSOLEX OCR 6197-30-4 361.4 6.88¢
Uv-327 (&SMRZREH]) Versorb 75, TINUVIN 327 3864-99-1 357.8 6.752
UVv-1577 (EHMEZREHR]) TINUVIN 1577FF, Absorbent UV-1577 147315-50-2 4255 7.18f
Uv-328 (%S MRREH]) Eversorb 74, Thasorb UV328 25973-55-1 351.4 7.222
Uv-234 (%SMRREHI) Eversorb 76, UV-234, TINUVIN234 70321-86-7 447.5 7.67°
Uv-120 (%SMRREH) Seesorb 712, TINUVIN 120 4221-80-1 438.6 10.00°

 Value estimated using EPI SuiteTM (USEPA, 2009)
® Sangster, 1989

¢ Hagendorn-Leweke, et al., 1995

9 Meylan, et al., 1995

°Rodil, et al., 2009

"NICNAS, 1995
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£(3)2 HHERHR L U7 A OB M S8 BRI IR & 2 0 W BR (2 (85 14

KIBRRE AV —TFEH
P Yy O #; NZE .

M BH  CAS number RASNBLESOWHE 87 AT ool LgKe 00 R
2-Phenoxy ethanol 2-PE 122996  {lRas 1382  C8H1002  2.7E+04 1.2 4.72E-08
Isopropy Imethylphenol  IPMP  3228-02-2 NPV TARSURRTL—, 1502  C1O0H140 3.52 1.20E-06

propyimethy’p WEEH. CEURILES
Resorcinol RC 108463  AFHS—.TU—FHl 110.1 C6H602  1.1E+06 0.79-0.93 9 .88E-11

) A GTIVTRARRYE—T7 o F—a V)|
Chlorophenesin CP 104-29-0 NFREA U T BB (L2 D5 2%) 202.6 C9 H11 CI O3 1.5

Methy Iparaben MP 99763 {LmSem 1522  C8H803  25E+03  1.96 2.23E-09

Ethy Iparaben EP 120478 {Lmoemn 1662  COHI1003  25E+03 247 4.79E-09

Isopropy Iparaben IPP 4191-73-5 IEdE R R 180.2 C10 H12 O3 291 6.37E-09

Propy Iparaben PP 94-13-3 bR e 180.2 C10 H12 03 3.04 6.37E-09

Isobuty Iparaben IBP 4247-02-3 bR ehs 194.2 C11 H14 03 3.4

Buty Iparaben BP 94-26-8 L Rehs 194.2 C11 H14 O3 3.57 8.45E-09

Chioroxy lenol cx 88-04-0  SEEH. AE —/SH— 1566 ~ C8HOCIO  3.3E+02  3.25 5.10E-07

Triclosan TCS 3380-34-5 N RYU—T RTFqU—T . kEH 289.6 CI12H7CI302 1.0E+01 4.76 4.99E-09

Benzophenone-1 BP-1 131566 17777 M. BIRFLED. 2142  C13H10 03 3.01 2.65E-11
ATFREAYD T HE

Benzophenone-2 BP2 131555 17777 R&. BRELLS. 2462 C13H10 05 2.78 3.61E-16
ATREL Y THE

Benzophenone-3 BP3 131577 1 77V7 A& BREHLS. 2282 C14H1203 6.9E+01  3.79 1.50E-08
AFREAYL T HE,

Benzophenone-6 BP-6 131544 T/7YIRR. BGLLS. 2743  CI5H1405 3.90 1.47E-10

NTFREA ) TR

4. BRRUEZR

#(3)-3~FK(3)-58 L VFE(()-T~EKQB)-9 KA, HE, HEDOKY A MBI MK POPE
Fl, ERAMRIN A I L ORAMRZ TE A DO PR EERE R 2. R (3)-6 . F(3)-101T, I EE H oD i BERE
Rarmd, Eio, K(3)-2~X(3)-44 L VX(3)-6~1X(3)-81Z %mm@mmm¢:%wfﬁmént
WEORERL IOZ0MEE R L, X(3)-5% LU (3)-91 BHizkW TR SN TEWEORE
EBIOERBPOEKELZR LT,

BRKPESR SRR, SRR ZER] . A RERHIBE L TIIRR L L7220E D 5 5 Khns
IZHMS, 4-MBC, UV-120} Q*UV-1577FFU4 D 16 E B fth S -, — )5, EE 2 5 1XBZP, 0S,
HMS, BZS. 4-MBC. BP-3, UV-329, UV-1577FF % [R< 12BN S iz, MEXNRE Lz
BIZENTHEAENRZWEHESNTEMETH D2, HMK%F b L < M S 7o R
Elpoto, KFPBEICEL X, AFHEEN ppbL -~ LZEL, EERBEIIO X 5 I FKEYE L
4®ﬁWﬂMTmﬁrfﬁoto%@ﬁ&kLTi%<®ﬂNTAI%HT&5HMB#W%ML
DFH &2 DT, FKEYEKEORNINC/2 D & SRAMREIA] O BP-3REHMC O (5 % &4 73
m L D HE A Rz Sz,

— 5 EERE XFIRINPEKREE ORI T — % ZBR & i K500 pg/kg-dry TH 0 @EUME & 7o 7z,
TSR L BN — I O RILINA], N THEEENEEICERB LT WIEREETH D 2
EDD LR E 2o, MR TIZ, HHCBR IR b F S RN E N> RN KF O EIE EZ D
FHERIELS 2 oTc, —HTKRFPOFLGRNMKEIN>T2UV-326, UV-327, UV-328, BZPD % 5-3



RF-1004-52

DEVME R D - T, SBINRZEAI THHEHMCITIEE 205 L10% DO F S LR TRIHEIND Z L1 %
Mmoo,

WFEL LT, ALEFRTH HHHCBIZAKH L EEH & bICEmBEETHRIHSATBY, £20
BEHIZIFLI00% CTH o722 LD, KEEME~OREBERBEIND, —FH., FIRRIHFIZS
WX, K TIEBP-3KL CEHMCO B N W BEE TR S 7208, IBE L3 Btng/lbTh 5
ZEBRSE o, TRNOOWEIZARETIED L L TEABEEORLZV2HWE TH Y . FEINAL
EEHNRRKEWAEELEZONS, SEE 7777V o 7ofEETHY . FKEN, FEHOZE
IHE LI holcled, SH%OBEE WZ D, IKED B IXHHCBD I E 0 3HE 0 S5 48 22 7E Al
(UV-326, UV-327, UV-328) M EEE CTHRIN S Lo, Bl S E o I3 b CREFE
ESINTEHWETHY ., ZOEPMEOWE GHLUOEELZA L TEY, EEEPmVIE LS R
bhd, ZHDOMEDOKEEM~DOEREELSN O BHFFMIE A+ 07kmb 2 <. Mo MLEN
borEEZLND,

I AN DWTIE, MR E LIZ12WED 9 HARREHZ DWW TCIOE, EEREHZ DWW T3EN
BH ST, —F . BKMEIREIANIC > W Tk @amE b, KREHZ W TidemE 8 v
ORI LRI SN, REFLOIEHRE SN2 hotc, RSN WEE LD & (it
I R T RO & L TEH SN B BLE T H % 2-Phenoxyethanol (2-PE), Triclosan
(TCS) DARERSL & L CUra H &30 L Ty 5 Isopropylmethylphenol (IPMP) | ~7 1 7 —X°
7 U —F AN &b Resorcinol (RC) BEX N RY —FEICHHINDHTCSH, 1ZIFT T
DOHAIZB W TR &7z, RFIZ2-PEIL5.3~14,000 ng/L & JAWVBE&PH TR Sz, IPMPG A
VNI EERR P TR S 41, 9.5~806 ng/lL T o 7o, 7o, ALRERIZIIAT N T =T U —FHHITHL
A3, TERABELTITLEETES EAINDIRCHLIZIET X TOHMTHRE S 4L, JREHRPH
$1.2~1,150 ng/L L&A WFER CTH -7z, L L, RCIZDOWTIE2-PERIPMP L (T2 0 | FEE Y
Ak OFE AL T400, 1,150 ng/LE mIBEOFERTH 7228, T OO H S IZ B0 Tl KiE
FEA136 ng/L & LR WFER Th o7, T O EHE TR SNWTEWME D 5 5| 2-PER L IPMP
TR KIE M 2R ORWHIIC B W TRICEIREE TRt S vz, Zrds. 2-PEICB L CIXE A RE
IIFEWAER &Aoo Tz, ZOFEE LTC2-PEIXAESMUENRE L@V ERARESRTND
ZENS, KIBOEWEE TR KR CHRIEIZAEY SRS D FREMEN B 2 b e, — . TCS
IZOWTIE, BEEOHEIZ L D & FARUEE TORERIGVEICL 20D 5T, FARLEE
PO DOHARPERAKFE TH L2 HEBIINCIBNT, RLHEOAETFEH KRN ERKIETH LMEY A k
DO EFR LN THREISNTW., ZORKO—22 P8 &) EyEo FARAEEA O 251 = )17
WOANOXVIEEZNTEZ N EREZ NN, ERNRMEHITE CITEEL o Tz,

JEE T B 1%, 2-PE, Methylparaben (MP) J O TCS A fiH &7z, TCSIZ DWW Tik, AKRE
OERECHRIHINIZHAIZEB W TEERE S b W ERE CRIEB SN 2HEAA R 5, 2.0
~117 pg/kg-dry QR EFFH TR Sz, —F . 2-PEIZOWTIE, KEED S IEME LR &
ATV RV TR LD b EFEWIRE TR SN RE, KPRELEERE L OHM
HEII RO otz, ZOHMBE L IO 2mEEHc Lz 2 E b Sz i, 5%,
INOOMEDOEETIREIZOVWTIIEEDARY G A BORESME, SHSOEEOMHRO
EWEIW L7z BT, KEEER OSBRI X 2FHEEZIT I LER S DL EEZ BT,

BUKPEER SRR I AN DWW TiE, BIEAI L 0 SRR E TR S vz, BBET kD O &3 Y



RF-1004-53

MT2EERERFICREN LR T2 L PHINZD, EELRFHEHIAONR»oT0, RHE
JEFPH X BP-1 2% 4.4 ~54.5ng/L, BP-3 1% 1.3~49.8ng/L L BHIEAI & e+ 5 L 2 D IKIRE CTH
D, DORVBERGECTH o, ZTOFRKIT, SEIELHEMICER STV ABEA L X
ﬁ:%ﬂ‘%%ﬁﬂﬂﬁﬂ ZHBET DAL 7T v 7HEE, RO OO EEZLNTZ, 72

v EE D BITBUKMESE AR R A 1T S S v o Tz,

ka@ R AKDFHEREDORE NIV A b, AEPEKFEROREWVEEA b, ZLT
ATEHPEARS TR K KO TR K DIREFHEENRREVEES A FEBRE L0, 5RO
DB ERIMR IR A LB BRI T 2 O BRI Nz, 2FD ., AEFEKOFEEROKEWES
A NI TERIMR LA B & B & FHR BE 23 2 £ 415.5~37.5 ng/L, 155~14,600 ng/L & > 9
T e ﬂﬁtﬂéﬂto — 7 TR DIRAFFH RO K E WHEHEY A b TIXEEI R ILA K DY
Bh g A A FHRE N Z N Z241.3~50.8 ng/L, 37.8~2,710 ng/L T - 7=, BLIEHI A #HIE £ A32,710ng/L
ERIBETH o I2FIRNPEKEE T, TAEOEME EHIKTH Y . AT 2 PRI F A HE
KTHD, 6112, EMTIEHFERSEKBIRALTEREY, o3 S &3 )IERENKE S Eo T
Wb, TOMBEORKRERS & KA A b OSEIMERIPA K O EAGFHRE X ZhZi, 1.3
~16.2ng/L. 37.8~145ng/L & SV A MR TIEFITIERWRER E R o7o, TIIX T RLHEIC X
LXGWEORERBHR LB OND, —J, BHEVA MIZN O OREDFREICLET 5
JIUANZ < SRAMERI A Je OB A A BH IR E 28 2 1L 2 416.4~104 ng/L, 62.6~14,900 ng/L TH =
iz, MEIZ O W TR A OBEWNCL VW ETOEBNR A b, ZOEXEBORKFE L
T2 O TR O P IR R BRI A ER B 2 b D,

F(3)-3 HUHEY A FOKIIK I E Fh D BUKPESRSMRILH] AL EA, N TH&EE

Y- 353
AT A+
Ficrsy | )1 (AtH1E) )1 (ERIE) FAPEKEE
H22 H23 H23 H24 H22 H23 H22 H23 H22 H23 H23
9/24 1/25 9/27 12/19 9/24 1/25 9/24 1/25 9/24 1/25 9/27
BzZP 33 22 98 4231 22 34 195 198 6.5 19 55
oS 72 N.D. N.D. N.D. N.D. N.D. 19 N.D. 16 N.D. N.D.
HMS N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
BZS N.D. N.D. N.D. 0.805 N.D. N.D. N.D. N.D. N.D. N.D. N.D.
4-MBC N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
BP-3 N.D. N.D. N.D. 32.08 N.D. N.D. N.D. N.D. N.D. N.D. 47
uv-pP 0.7 N.D. N.D. 0.385 N.D. 12 N.D. N.D. N.D. N.D. N.D.
methyl tr 14 12 54 40.345 08 09 6.1 24 36 15 N.D.
ODPABA ND. N.D. ND. 0.11 ND. ND. N.D. N.D. N.D. N.D. N.D.
EHMC 03 N.D. ND. ND. ND. N.D. N.D. 12 N.D. 7.3 N.D.
EC N.D. N.D. 0.1 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
uv-326 4.6 1.1 N.D. N.D. N.D. N.D. 22 N.D. N.D. 6.9 0.6
uv-329 N.D. 42 N.D. N.D. N.D. N.D. N.D. N.D. N.D. 19 N.D.
ocC N.D. N.D. 04 N.D. N.D. N.D. N.D. N.D. N.D. 13 09
uv-327 N.D. N.D. 21 N.D. N.D. N.D. N.D. N.D. N.D. N.D. 0.1
uUv-328 N.D. 64 43 N.D. N.D. 755 N.D. 18.0 N.D. 25 N.D.
uv-120 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
uv-234 N.D. N.D. ND. ND. ND. ND. N.D. N.D. N.D. 6.9 N.D.
uUv-1577 N.D. ND. ND. ND. ND. ND. N.D. N.D. N.D. N.D. N.D.
HHCB 614 454 231 815.5 25.6 3440 259.0 123.0 237.0 830 139

N.D.:Not detected
B :ng/L



RF-1004-54

= HHCB wUv-1577 W Uv-234
W UV-120 W UV-328 W uv-327
mOC B UV-329 B UV-326
mEC mEHMC m ODPABA
H methyl triclosan ® UV-P H BP-3

H 4-MBC W BZS ®HMS
mOS W BZP

Total Concentration (ng/L)
S
o
o

el RuiE )l EHEHE Nl AHiE SBHEKER

100%
75%
50%

25%

0%

v ©
v v

6\'

0%

B(3)-2 HARY A b THH S 72 BUKPESR SNSRI A, SO ER . N TF B OB 3 L UNHRL

KB)-4 BEYVA FOKIIKPITE Eh 2 BUKMERIMRINA] AL EA, N THEE
DY E

BEYAL
81l EA]N Ll gl EEEEN
H22 H23 H23 H24 H25 H25 H22 H23 H22 H22 H23 H23 H23
10/8 2/22 10/20 11/5 1/21 2/28 10/8 2/22 10/8 10/8 2/22 2/22 10/20
BzZP 90 23 ND. 26 28 * 8.4 42 5.6 21 29 32 16
0os ND. ND. ND. ND. 1 * ND. ND. ND. ND. ND. ND. ND.
HMS ND. ND. ND. ND. ND. * ND. N.D. ND. ND. N.D. ND. ND.
BZS ND. 320 0.6 ND. 15 * ND. 202 ND. ND. 129 1782 36
4-MBC ND. ND. ND. ND. ND. * ND. ND. ND. ND. ND. ND. ND.
BP-3 ND. ND. 70 29.2 21 * ND. ND. ND. ND. ND. ND. 20
uv-p ND. ND. ND. 04 ND. * ND. N.D. ND. 25 ND. ND. ND.
methyl tri N.D. 12 19 ND. 16 * ND. 21 04 ND. 13 1 2
ODPABA N.D. ND. ND. ND. 0.1 * ND. N.D. ND. ND. N.D. ND. ND.
EHMC ND. 49 22 33 ND. * ND. 13 71 49 32 55 24
EC ND. ND. ND. ND. ND. * ND. N.D. ND. ND. ND. 23 10
UV-326 N.D. 08 ND. ND. ND. * ND. 20 ND. ND. 17 1.7 ND.
uv-329 N.D. 17 ND. ND. ND. * ND. 22 ND. ND. 13 21 ND.
ocC ND. ND. 04 ND. ND. * ND. ND. ND. ND. ND. ND. 18
uv-327 ND. ND. ND. ND. ND. * ND. ND. ND. ND. ND. ND. 0.1
Uv-328 ND. 67 ND. ND. ND. * 24 30 ND. ND. ND. 134 ND.
uv-120 ND. ND. ND. ND. ND. * ND. ND. ND. ND. ND. ND. ND.
Uv-234 ND. ND. ND. ND. ND. * ND. ND. ND. ND. ND. ND. ND.
Uv-1577 ND. ND. ND. ND. ND. * ND. N.D. ND. ND. ND. ND. ND.
HHCB 107 253 123 ND. 265 * 110 322 54 110 199 503 275

N.D.:Not detected
BAf:ng/L



RF-1004-55

3000
5 E 1 HHCB mUV-1577 mUV-234
(=]
z 2500 HAk mUV-120 m UV-328 mUV-327 —
& mOC B UV-329 B UV-326
= 2000 mEC W EHMC u ODPABA
o
=] B methyl triclosan mUV-P HBP-3
© 1500
s B 4-MBC mBZS B HMS
[}
| | |
$ 1000 0s BZP
o
o
© 500
°
l—
0 .
@ AL © N > % COY 20
F P P P SE o5 o <5 o5 o7 o7 o
&o QNN‘ QNN. QQ- 00. 00‘ Q&. 0»»« Q@- Q@« Q:\"\' QNN‘ QNN.
SIS S S S S D7 A ~ XN D A
2 HEEEI
100%
75% =
50%
25%
0%
a0 SR
0":‘» 0":‘» \9,}
,\9‘ ) '\;y '\,.
& S S

2
((3)-3 & EY A b THH S T2 BUKYESR SRR S8R 22 FE

579

#(3)-5
DR L

ANLEBORER KO

RV A FOFKFNIKTIZE T D BUKVERIMRRIA], B LER . N THFF

wEEHAL
A ] AEAT SRR
H22 H23 H23 H23 H24 H22 H23 H23 H24 H25 H22 H23 H22 H23
11/30  2/12 6/30 12/16 /4 11/30  2/12 12/16 /4 2/28 11/30  2/12 11/30 2/12
BZP ND. ND. ND. 17 ND. 26 34 ND. ND. 70 39 12 36 11
oS 13 9.0 N.D. N.D. N.D. 65 N.D. N.D. ND. 96 17 N.D. N.D. ND.
HMS N.D. ND. ND. N.D. ND. ND. ND. N.D. ND. 17 ND. N.D. ND. ND.
BZS N.D. 315 ND. N.D. ND. ND. 2217 N.D. ND. 39 ND. 662 ND. 100
4-MBC ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
BP-3 N.D. ND. 20 41 20 ND. N.D. 46 47 599 ND. N.D. N.D. ND.
uv-pP N.D. ND. ND. N.D. ND. ND. ND. N.D. ND. 55 ND. N.D. ND. ND.
methyl tri ND. 06 39 ND. 39 ND. 50 21 21 28 1 92 ND. 05
ODPABA ND. ND. ND. ND. ND. ND. ND. ND. ND. 03 ND. ND. ND. ND.
EHMC N.D. 18 N.D. 23 ND. ND. 42 N.D. ND. N.D. ND. 13 N.D. 06
EC N.D. ND. ND. N.D. ND. ND. ND. N.D. ND. N.D. ND. N.D. ND. ND.
UV-326 23 37 ND. 13 ND. 93 55 ND. ND. ND. 6.7 29 ND. 21
Uv-329 ND. ND. ND. ND. ND. ND. 3.1 ND. ND. ND. ND. 24 ND. ND.
ocC N.D. 40 6.4 40 6.4 18 17 12 12 N.D. ND. N.D. N.D. 13
uv-327 1.3 ND. ND. N.D. ND. 11 ND. N.D. ND. N.D. ND. N.D. ND. ND.
Uv-328 ND. 40 19 07 193 ND. 42 16 16 ND. 38 141 ND. 176
Uv-120 ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND. ND.
uv-234 N.D. 838 N.D. N.D. N.D. 34 1 N.D. ND. N.D. N.D. N.D. N.D. ND.
uv-1577 N.D. ND. ND. N.D. ND. ND. ND. N.D. ND. ND. ND. N.D. ND. ND.
HHCB 260 177 142 904 142 1207 1118 315 315 1723 1041 460 86 144

N.D.:Not detected
Bfing/L
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RF-1004-57

K6 . HE, B ORI & ¥R S BOKIERAMIRIA, SAREEA, AT
FR ORI

SUHLA R B EYAR YA
7 ) || FIadEKEE )11 IR I )1
H23 H24 H23 H23 H24 H25 H25 H23 H23 H23 H24 H23 H24 H25
9/27 12/19 9/27 10/20 11/5 1/21 2/28 10/20 6/30 12/16 714 12/16 7/4 2/28
BzZP N.D. N.D. 2876 N.D. N.D. * N.D. N.D. N.D. 178 N.D. 18 N.D. N.D.
0Ss 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.
HMS N.D. N.D. N.D. N.D. N.D. 3k N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
BZS N.D. N.D. N.D. N.D. N.D. 3k N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
4-MBC N.D. N.D. N.D. N.D. N.D. 3k N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
BP-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.
uv-p N.D. N.D. N.D. N.D. N.D. * 22 N.D. 3.2 N.D. 0.1 N.D. 0.4 22
methyl triclosan 3.1 112 N.D. N.D. N.D. 3k 21 08 2.8 1.3 17 4.1 19 N.D.
ODPABA N.D. N.D. N.D. N.D. 0.2 3k 0.1 N.D. N.D. N.D. 14 N.D. 2.6 N.D.
EHMC N.D. 15 3.9 N.D. 7.6 3k 5.0 N.D. 84 122 15 73 14 9.7
EC N.D. N.D. N.D. N.D. N.D. * N.D. N.D. N.D. N.D. N.D. 0.9 N.D. N.D.
Uv-326 18 3.7 11 8.5 N.D. * N.D. 39 28 6.0 3 25 1.4 1.4
uv-329 N.D. N.D. N.D. N.D. N.D. 3k N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
0oC N.D. 1.2 N.D. N.D. 0.1 3k 0.3 N.D. 10 N.D. 27 N.D. 23 N.D.
uv-327 0.5 90 0.8 0.7 83 * 83 13 N.D. 2.3 N.D. 0.7 N.D. 84
uv-328 28 337 22 22 25 * 11 75 14 88 44 39 N.D. 104
uv-120 N.D. 0.2 1.1 N.D. 0.1 3k 0.1 03 N.D. N.D. N.D. 0.2 N.D. N.D.
uv-234 4.4 N.D. 740 14 N.D. 3k N.D. 34 10 88 N.D. 31 N.D. N.D.
Uv-1577 N.D. N.D. N.D. N.D. N.D. 3k N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
HHCB 26 145 466 18 29 * 26 42 212 103 61 187 95 167
ND.:Not detected
Bfi:y g/kg-dry
&KE(%) 200 286 270 262 220 218 386 271 222 216 229 21.8 267
HHCB Uv-1577 uv-234
B 4500 UV-120 = UV-328 UV-327
2 4000 moC m UV-329 UV-326
5 3500 mEC B EHMC m ODPABA
S 3000 B methyl triclosan = UV-P m BP-3
o
5 m m 4-MBC m BZS HMS
£ 2500 mOS m BzP
(8]
S 2000
(&)
= 1500
o
F 1000
500
| ]
— o - | ]
0 _—— T T T T T — 1 . ——— ]
H23 H24 H23 H23 H24 H25 H25 H23 H23 H23 H24 H23 H24 H25
9/27 12/19 9/27 10/20 11/5 1/21 2/28 10/20 6/30 12/16 7/4 12/16 7/4 2/28
e || FIEHEKES 81l &)l - L
Reprg  HEOKES BRHE W= Al Bl

R(3)-5 FUHb. BE. O TR S AU BOK M SO R SR A A
TAE DM S L OB T4 A



RF-1004-58

K(B)-7T HEY A b OB E F 4 2 BUKVESE SR B OB HE i HLEE A O 3

RERHY A+
Fip=SEal 1 (A1HEAE) )1 (ZATHE) FABEKEE
H22 H23 H23 H24 H22 H23 H22 H23 H22 H23 H23
9/22 1/25 9/26 12/19 9/22 1/25 9/22 1/25 9/22 1/25 9/26
2-PE N.D. 13.6 21.6 7.5 22.4 33.9 32.6 27.1 2010 2010 82.6
IPMP 16.2 17.9 9.5 34.4 N.D. 15.8 16.3 22.5 32.5 522 138
RC 47.1 4.5 N.D. N.D. 15.5 1.2 27.0 1.9 25.0 8.6 N.D.
CX N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 8.1
MP N.D. 14.8 N.D. N.D. N.D. 14.3 N.D. 5.7 N.D. N.D. N.D.
EP N.D. N.D. 2.2 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
IPP N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
PP N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
IBP N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
BP N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
CP N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
TCS 70.7 86.7 77.0 103 N.D. 1.2 24.9 24.0 27.0 167 79.8
BP-1 14.6 N.D. N.D. N.D. 10.3 N.D. 16.2 N.D. 23.2 31.7 14.0
BP-2 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
BP-3 N.D. 13.7 5.9 13.8 N.D. 1.3 N.D. 6.2 N.D. 19.1 9.3
BP-6 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
N.D. : Not detected
B ng/lL
3000
B A — o
= 2400 = = BP-1
R, uTCS
= 1800 mce
2 uPP
®
5 1200 mEP
§ u MP
< 600 mCX
8 M RC
S 0 = IPMP
= H24 H23 H23 H24 H22  H23 H22  H23 H22 H23  H23 H 2-PE
9/22 1/25 9/26 12/19 9/22 1/25 9/22 1/25 9/22 1/25 9/26
FiEr=g | I (A1) $)I (B RIFE) FRPEKE
100% I B B = —4->_ | m BP-3
. = BP-1
5 75% Tes
£ \ mcp
é_ 50% m PP
= EP
Q
S 25% uMP
m
o - re
H24 H23  H23  H24 H22  H23 H22  H23 H22  H23  H23
9/22 1/25 9/26 12/19 9/22 1/25 9/22 1/25 9/22 1/25 9/26 ~ WIPMP
m2-PE
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F(3)-8 FEYVA b ORIIAKPITE F 42 BUKVESE SR B O BE i HLEE A O 3 FE

BEY A
HBJIl =z & JI| el HIEAI
H22 H23 H23 H24 H25 H25 H22 H23 H22 H22 H23 H23 H23
10/8 2/22 10/20 11/5 1/21 2/28 10/8 2/22 10/8 10/8 2/22 2/22 10/20
2-PE N.D. 8.0 624 141 756 89.7 54.8 139 42.4 N.D. 5.3 14000 893
IPMP 84.2 185 770 203 190 255 81.3 107 15.6 53.4 83.2 268 912
RC 26.5 21.7 35.1 2.96 40.0 5.4 25.1 10.1 4.5 26.2 10.5 72.3 136
CX N.D. N.D. 31.5 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
MP N.D. N.D. N.D. N.D. 17.9 N.D. N.D. 24.1 N.D. N.D. N.D. 363 170
EP 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.
IPP 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.
PP N.D. N.D. N.D. N.D. N.D. N.D. N.D. 37.8 N.D. N.D. 23.5 181 111
IBP 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.
BP 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.
CP N.D. 164 N.D. N.D. 126 N.D. N.D. 18.4 N.D. N.D. N.D. N.D. N.D.
TCS 44.8 31.7 196 12.9 19.0 42.4 31.6 46.3 N.D. N.D. 15.1 41.3 384
BP-1 N.D. N.D. 46.8 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. 54.5
BP-2 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.
BP-3 N.D. 9.6 21.3 N.D. N.D. N.D. N.D. 10.3 N.D. N.D. 6.4 10.1 49.8
BP-6 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. : Not detected
BA{I: ng/L
15000 6p3
= 12000
V) W TCS
[
= 9000 = CP
2 = PP
=
£ 6000 mEP
5 = MP
2 3000 HCX
8 mRC
® 0 H IPMP
|2 H22 H23 H23 H24 H25 H25 H22 H23 H22 H22 H23 H23 H23 H2-PE
10/8 2/22 10/20 11/5 1/21 2/28 10/8 2/22 10/8 10/8 2/22 2/22 10/20
B2l EAl =M1} & =1 E LR
100% — —— — —ms=— @ BP-3
M BP-1
s 75% BTG
= mCP
S 50% = PP
g- = EP
u MP
8 25 o
B RC
0% T T T T T T T o [PMP
H22 H23 H23 H24 H25 H25 H22 H23 H22 H22 H23 H23 H23 = 2-PE
10/8 2/22 10/20 11/5 1/21 2/28 10/8 2/22 10/8 10/8 2/22 2/22 10/20
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#(3)-9 TEETA NOKFIKHFIZE Fi 5 BKME IR IA K OB HE S U Al o 3R B
ERY A+
AR BEI WE AL HmE
H22 H23 H23 H23 H24 H22 H23 H23 H24 H25 H22  H23 H22  H23
11/30  2/13  6/30  12/16  7/4 11/30  2/13  12/16 74 2/28 11/30  2/13 11/30  2/13
2-PE 1260 6540 21.0 882 27.0 1070 13400 878 22.0 2420 1860 5510 83.5 3800
IPMP 211 165 684 140 957 239 715 527 489 806 311 226 221 153
RC 19.1 15.2 N.D. 6.1 4.6 19.9 40.7 12.5 4.2 17.4 400 1150 12.7 51.6
CX N.D. N.D. 22.8 16.0 N.D. N.D. N.D. 3.6 N.D. N.D. 17.8 N.D. N.D. N.D.
MP N.D. 123 N.D. N.D. N.D. N.D. 90.6 N.D. N.D. N.D. N.D. 525 11.5 92.9
EP N.D. 736 ND. ND. ND. N.D. ND. ND. ND. ND. N.D. 527 N.D. 288
IPP N.D. ND. ND. ND. ND. N.D. ND. ND. ND. ND. N.D. N.D. N.D. N.D.
PP N.D. 838 ND. 187 N.D. N.D. 161 N.D. N.D. N.D. N.D. 100 9.9 912
IBP N.D. ND. ND. ND. ND. N.D. ND. ND. ND. ND. N.D. N.D. N.D. N.D.
BP N.D. ND. ND. ND. ND. N.D. ND. ND. ND. ND. N.D. N.D. N.D. N.D.
cp N.D. ND. ND. ND. ND. N.D. ND. ND. ND. ND. N.D. N.D. N.D. N.D.
TCS 283 126 574 476 411 127 177 123 926 202 51.5 96.9 15.0 326
BP-1 4.4 N.D. N.D. N.D. 12.0 N.D. N.D. N.D. 18.8 N.D. N.D. N.D. N.D. N.D.
BP-2 N.D. ND. ND. ND. ND. N.D. ND. ND. ND. ND. N.D. N.D. N.D. N.D.
BP-3 114 88 ND. 64 78 N.D. 375 82 111 ND. N.D. N.D. 7.7 55
BP-6 N.D. ND. ND. ND. ND. N.D. ND. ND. ND. ND. N.D. N.D. N.D. N.D.
N.D. : Not detected
Biff: ng/L
15000
wEYA- o
= 12000 -
3 = TCS
o
= 9000 mcp
2 _ u PP
=
© 6000 HEP
;E, u MP
S 3000 [ X
s _— u RC
(&) 7 —
= 0 - , - , , , , — = |[PMP
§ H22 H23 H23 H23 H24 H22 H23 H23 H24 H25 H22 H23 H22 H23  ®2-PE
11/30 2/13 6/30 12/16 7/4 11/30 2/13 12/16 7/4 2/28 11/30 2/13 11/30 2/13
AR HE wmE AL wmENI
100% — - W BP-3
= BP-1
S 75% - LTCS
= mCP
S 50% - = PP
g- HEP
O 259 u MP
S 25% B CX
mRC
0, -
0% mIPMP
H22 H23 H23 H23 H24 H22 H23 H23 H24 H25 H22 H23 H22 H23 g o.pE
11/30 2/13 6/30 12/16 7/4 11/30 2/13 12/16 7/4 2/28 11/30 2/13 11/30 2/13
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. 5 - = S 7w
F(3)-10 HAL, Bk, SO EE I E F D B MEER SR K OB HE 5t HUE o
IR
RES A+ BHEY A+ A
wEm Al FABIKEE LT a=iEE A A=
H23  H24 H23 H23  H24  H25  H25 H23 H23  H23  H24 H23  H24  H25
9/26  12/19 9/26 10/20 115 1/21  2/28 10/20 6/30 12/16  7/4 12/16 74 2/28
2-PE  N.D. 127 20.6 N.D.  N.D. 4.1 4.3 9.2 N.D. 4.1 N.D. 3.4 N.D. 4.7
IPMP  N.D. N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
RC N.D.  N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
cX 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.
MP 1.6 N.D. 1.7 1.8 N.D. N.D. N.D. 5.7 N.D. 3.4 N.D. 1.2 N.D.  N.D.
EP N.D.  N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
IPP N.D.  N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
PP N.D.  N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
IBP 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.
BP N.D.  N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
cP N.D.  N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
TCS 10.8  47.4 100 7.0 4.8 2.0 10.3 53.9 289 659 117 106 686 101
BP-1 N.D. N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
BP-2 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.
BP-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. N.D.
BP-6 N.D. N.D. 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. : Not detected
Bif : pg/kg-dry
‘§7k$(%) 20.0 28.6 27.0 26.2 22.0 21.8 19.6 38.6 27.1 22.2 21.6 229 21.8 26.7
140
T 120
9
v ETCS
< 100
E u MP
c
s # M 2-PE
o
€ 60
Q
o
5
S 40
8
2 20
0 - T T T T x-‘r-‘v‘-‘rlx T T T
H23 H24 H23 H23 H24 H25 H25 H23 H23 H23 H24 H23 H24 H25
9/26 12/19 9/26 10/20 11/5 1/21 2/28 10/20 6/3012/16 7/4 12/16 7/4 2/28
BRI Bk 881l ShBE)I BE Bl
X(3)-9 AR, Hr ., {8 &I EE H T S 72 BUKME S4B W A B OMEBE & B e i 41
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BT T == (2) L AFRIC, FLEAFISRIMRIFNZ DWW T, KAEAEBIFEICINZ T2 2 U BiZxd

DB OFRBRZFE L7, ZOREEEQB)-1LTTRT, b OREIT, AEEEDE 2
(PPCPs & LAS) DO MEHANL Th 2ITURFHF G OBMBEIZH W=, fERIL, V77—~ Q)D R
HDOM(2)-4~HQ2)-TI2H b TR,

FB)-1UTRT L 212, triclosan D HEIX . FER OHFIETD) & REICARICHEREEIC S LT 2 & 238
HH TH L NPT o7, — 5 CTHERY SR E T S Au7z2-phenoxyethanol © X ¥ > 2 (kb 2 5
PEEF <, T L Atriclosan D B E~DF SR NEm N LRG0 oTz, IOV TEY 77—~ (2)
DT IR Lo & 912, triclosan D B~ D MO FF 523 el iy i < . e K T30% % 8 L T
Wi, TO—H TV aRBE~OREEICH T 2HGIIRRKTHI%RE L /SN ERbn
o7, AU xR L CIEFEROHHCBO FHHE NI KE VWL DO DRKTHL3INREETHY | £
TERE Y E 720 TIEEIA A TE 97, BUKMEDO AR 2 TRBE e & b oir & Btk
[FEDIEENSHITINETH D,

#(3)-11 RN—=VF A TREOKE  EEEMICHT D EERBAE R (BALIZpg/L, = 2 U 71

Hg/g)
FAE R R PR E R NS Y E fOER - fFAalEE =22 ) PERERR
(AL I BV FE) (=*a¥Ivra) B (TAT=22Y %)
(BE7 974 vv=a)
oL 72 h-NOEC 8 d-NOEC 9 d-NOEC 20 d-NOEC
triclosan 0.50 39 16 5.0
BP-1 8,600 - - -
BP-2 70,000 - - -
BP-3 1,000 19 170< 2.5
BP-6 1,200 16 - -

MP 21,000 - - -

EP 18,000 - - -

IPP 11,000 - - -

PP 7,400 - - -

IBP 600 - - -

BP 800 - - -
resorcinol 31,000 160 16,000 -
p-thymol 3,100 1,200 1,500 -

2-phenoxyethanol 130,000 4,500 52,000< -
HHCB - - - 0.19

5. AMEBICEIVELNTZRE

(1) BEHER

TS A & W51 238 T do 2 ALHE L R O FTE A O K i E 2MEHE S, £ DOIREED pg/L
LARLE W) EIBRETH D Z LN B0 & 725 72, Triclosan LA O HUE A 0 A fe F I B+ 5 %0 R
RN TWD D, 2O DOWEROARRY A7 ICONWTORFRITERLRBE L VR D, 0.
LOMVRBINANZ BT 2 IRERE L EFICREN T, RAMICEERERENGONZ V2D, F
7o, WEBAERE Y 27 BNEWE STV D KRAEEDIFEICK T 2RBFBUE~DFERHL IR T
ELHTAATH D, SHITIE, REICEBINTZBKED =Y F A TR O 2 %
DO EEBOREE~DOFEGEIZ OV TIEFHENES VKRR E WL B,
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(2) REBER~ORM
<ITRABRICERLERERE>

BRELE TiE. [PPCPsIZ & 2 /ERE R BILIRIIERE) 2k L. T OREEHRL, AR ~0F
ERBOREICOVWTORFNZERBLTND, 77 =<)L bIZAY T T —<DOERDO
ThOBMMT =2 RBmET — 20, ZOMERSRICBTLIEERERL L TENIA TR,
By FAR Y hTOHYRBICOWTOBREREEDEH I TS,

<FTBMNFRTEERRATFNDIAERED>

AEHE R SR D BT EE 791 R0 SR AR RN AN K 27K BRBE DG YL IC D W T OFHA A E NS TIrhh T
D0, ERFAEIZMER CORESLY 77 —~vREFICLDREVR EICRONTEY | AHFFREE
DX DT TFAGEER LA 72 2 Mtk 2 el L=l I3 < . A 77—~ i3 ERRMA L LT
LRI E TS O R ADIEHDIHFF SN DT, A Y X7 PRGOS ~OFH & JaA £
ns,

TR OB KER IO B2 W) TORERBRENS, P T T7—~QEALETCIDL I AR
PR B RO BHEGRDE OWN ~OAMZRBT 5 Z L OBEEENKD ORI N, o, EE
L7c =G - AL R E & WS 72PPCPsO I TH, Fx D HFEAEIZEWTHEH SN TND
triclosan 3 BEZ WV CTAHERE Y A7 RE <, TOEISITREBEOR K TI0%E Hd D Z ENHL NI
molz, ZOWMEIL, MEOREAICELIFEWEOAEREY 27 PIHEFHMETY T3 Z2RF 21T
IEM) EENTWER, RETOZIFHEILCBNCTFAKEREHROSR Y ARy hEEDH T,
X0 KRBBRFE - FENRDOND, T2, VAZEHO SN, (LFIEORSE = MEZEHL
FMETH DN, BT ESPRTRE — IS S FWE 72 & O AN T DA & 2> D Jifi R 533K 0
bhomELE bW D,

5. ERILRFRZE DRI
FRICRei - & FHE T 20,

6. BIIERRDFERIRT
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Development of Assessment and Management Technique to Evaluate Environmental
Pollution of PPCPs and Surfactants by Whole Effluent Toxicity (WET) Test and Toxicity
Identification Using Aquatic/Benthic Organisms

Principal Investigator: Hiroshi YAMAMOTO
Institution: University of Tokushima

Cooperated by: Kyoto University, Chiba Institute of Technology
[Abstract]
Key Words: Whole toxicity, Pharmaceuticals, Personal care products, Surfactants, Ecotoxicity

Environmental pollution by pharmaceuticals and personal care products (PPCPSs)
has recently become a growing concern while surfactants have long been major pollutants
in household effluents. The direct adverse sub-chronic effects on fish, daphnia, algae, and
chironomid were evaluated using the Whole Effluent Toxicity or whole sediment test
methods, which have been used in the US and other countries and the Japan Ministry of
Environment started to discuss the possibility of the implementation in fiscal year 2009.

In the present study, water and sediment samples were collected from
effluent-dominant urban streams, total of 50 water samples and 14 sediment samples from
Tokushima, Kyoto, and Saitama. The direct whole toxicity on the growth of algae,
adverse effects on reproduction and/or survival of daphnia and fish were measured for
these samples and detected adverse effects from approximately 50% of the aqueous
samples and over 90% of sediment samples. As results of chemical analyses of 63
pharmaceuticals and 36 personal care products, 50 and 18 compounds, respectively, were
detected at least from one of the samples. The highest detected pharmaceutical was
caffeine (maximum of 11,000 ng/L) followed by crotamiton and sulpiride. The relatively
high concentration up to 1,000 ng/L was detected for clarithromycin, acetaminophen,
sulphamethoxazole, levofloxacin, and theophyline. The highest detected personal care
product was 2-phenoxyethanol (maximum of 14,000 ng/L), followed by resorcinol and
benzylsalicylate. The relatively higher PPCPs were detected in Tamiya, and Tsumeta
Creek in Tokushima, Nishitakase River and a wastewater channel in Uji, Kyoto, and
Furusumida Creek in Saitama. As for surfactants, linear alkylbenzene sulfonates (LAS)
with different carbon chains were determined for the samples and the highest detected
concentration was 400 pg/L of C11-LAS which was far above the environmental criteria
for the protection of aquatic organisms, 0.02 to 0.05 mg/L. The results of the toxicity
tests using the three aquatic organisms (green alga, daphnia and zebrafish) and
chironomid for individual PPCP were combined with chemical analyses and whole
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toxicity tests. The relatively higher contribution of triclosan and clarithromycin was
detected for the algae and become as much as 40%, while C11 to C13-LAS are possible
major contributors for daphnia (maximum 100%<) and fish (maximum 30%) although the
other chemical compounds such as metal ions are the potential major for algae and the
other species. As for chironomid, the total contribution of the selected PPCPs and LAS
was at most 8%.
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