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Previous studies have shown that emerging contaminants cannot be removed completely during
wastewater treatment processes and have been detected in our aquatic environment. Among all emerging
contaminants, most frequently detected compounds are pharmaceuticals and personal care products (PPCPs),
hormones and industrial pollutants such as perfluorinated compounds (PFCs). These contaminants may enter
into groundwater system from surface water through various pathways. In Taiwan, groundwaters are often used
for domestic consumption, agricultural irrigation and industrial use. Consequently, the occurrence of emerging
contaminants in groundwater can be a potential risk to human health. The analytical methods (solid-phase
extraction combining with liquid chromatography-tandem mass spectrometry) of 50 emerging compounds in
groundwater have been developed this year. The method detection limits of all target compounds range from
0.05-5 ng/L. Recoveries at this concentration level range from 67%-118% except for PFDoA and gemfibrozil.
This is the first work to investigate occurrences of emerging contaminants in groundwaters in Taiwan.

Groundwater monitoring wells in Taipel and Hsinchu area were monitored in March and June this year and the



temporal and spatial distribution of emerging contaminants were investigated. Results showed that 40 target
compounds were found to occur at the ng/L concentration level and 3 compounds reached ( g/L concentration
level, including Acetaminophen (1.0 « g/L), Sulfamethoxazole (1.8 g/L) and 17 a -ethynylestradiol (1.8
« g/L). In terms of detection frequency, the most frequently detected eight compounds were all perfluorinated
compounds; this 1s likely due to its persistent nature in the environment. On the other hand, O2 monitoring well
has the most number of target compounds found (35 PPCPs and PFCs). The result is significantly higher than
the other monitoring wells and 1s consistent in the two times sampling. All the monitoring wells are close to
clinics, pharmacies, wastewater treatment plants and electronic technology factories. Studies from other
countries and the results of our previous works have identified that these sites are the sources of emerging
contaminant pollution. For future investigation, it 1S important to continuously monitor the most frequently
detected compounds as well as the specific monitoring wells which have found to have higher occurrence of

emerging contaminants.
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Sulfadiazine 7 (NAQUA 2009)

(Sacher et al. 2001) (Hirsch et al. 1999)
(Lindsey et al. 2001) (Schmidt et al. 2003)
(Hinkle et al. 2005) (Verstraeten et al. 2005)
Sulfamethoxazole 236% (Miller and Meek 2006) (Godfrey et al. 2007)
(Barnes et al. 2008) (Loos et al. 2010)
(Watanabe et al. 2010) (NAQUA 2009)
(Bruchet et al. 2005) (Hu et al. 2010)

Sulfathiazole 340 (Bartelt-Hunt et al. 2011)
(Watanabe et al. 2010) (Hirsch et al. 1999)
Sulfamethazine 208* (Barnes et al. 2008) (NAQUA 2009)

(Bartelt-Hunt et al. 2011)
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Ciprofloxacin 42.5 (Hu et al. 2010)
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PR 2Pt S
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(Watanabe et al. 2010) (Bartelt-Hunt et al. 2011)
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Acetaminophen 10.3%* (Vulliet and Cren-Olive 2011)
(Heberer 1997) (Heberer 2002) (Rabiet et al.
2006) (Drewes et al. 2003) (Miller and Meek
2006) (Carrara et al. 2008) (Verstracten et al.
Tbuprofen 1386 2005) (Barnes et al. 2008) (Buszka et al. 2009)
(Einsiedl et al. 2010) (Loos et al. 2010) (Stuart
et al. 2011) (Ellis 2006)
(Rabiet et al. 2006) (Drewes et al. 2003)
Naproxen 1867* (Carrara et al. 2008)
(Heberer 1997) (Heberer and Adam 2004)
Ketoprofen 611* (Rabiet et al. 2006) (Carrara et al. 2008) (Loos
et al. 2010)
(Drewes et al. 2002) (Sacher et al. 2001)
(Heberer 1997) (Rabiet et al. 2006) (Heberer
Diclofenac 133%* and Adam 2004) (Miller and Meek 2006)

(Carrara et al. 2008) (Einsied! et al. 2010) (Loos
et al. 2010) (Ellis 2006)
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(Drewes et al. 2002) (Heberer 1997) (Heberer

Clofibric acid v8s” and Adam 2004) (NAQUA 2009) (Ellis 2006)
Gemfibrozil 782* (Heberer 1997) (Carrara et al. 2008)
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Propranolol 1.8* (Vulliet and Cren-Olive 2011)

Atenolol 5.5% (Vulliet and Cren-Olive 2011)

Sotalol 560 (Sacher et al. 2001)
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(Osenbruck et al. 2007) (Musolff et al. 2009)
B Ep s %
Trimethoprim ‘ 580 ‘ (Verstraeten et al. 2005)
Hiw%
. (Hohenblum et al. 2004) (Mansell and Drewes
A -Estradiol 3 2004) (Swartz et al. 2006) (Vulliet et al, 2008)
Estriol 0.16 (Hohenblum et al. 2004)
(Hohenblum et al. 2004) (Swartz et al. 2006)
Estrone 9% (Zuehlke et al. 2004) (Vulliet et al. 2008) (Loos
et al. 2010) (Kolodziej et al. 2004)
17 a -Ethinylestradiol | 3* (Hohenblum et al. 2004) (Vulliet et al. 2008)
= AL B
PEFBS 25 (Loos et al. 2010)
PFHxS 120000 (Moody et al. 2003)
PFOS 110000 (Moody et al. 2003)
2 i A
PFHxA 20000 (Moody et al. 2003)
PFHpA 21 (Loos et al. 2010)
PFOA 105000 (Moody et al. 2003)
PENA 94 (Murakami et al. 2009)
PFDA 11 (Loos et al. 2010)




PSP B I

122 FEFERPIVH IR
RS R RS A (PPCPs ~ flR S 2 7 NI (PORL I RU 2
S T TR 1 N 2 PR <~ [ PR BRI A
& [ e lﬁm‘aﬁf’ﬁ@% Voot R P P AT
f ‘F,fF”J;'/ VR R J[&%E'%&E" - FEBEJJ‘ [ i Bt AR N SRR A
AR lRL I Al 2R Rt 1 T I B e U e = et
F [ APV R AR TS W T RN R
ﬁ*ﬁ;@%ﬁ%m PRIV T (A RIS (Predicted No Effect Concentration, PNEC)
Ypie B o BUSEEPOUTY PO [ SRR SRR - E P I GRAT -
i FURRDSTN R R « PNEC J/fif Bt == RN ST 2 oo 2 o)
S fh 77 assessment factor) » FEFIBUF- IR RF T (sE S BRI < 9
el E S~ ING I“F[f}ﬂﬁu PNECJF“ 4520 ng/l > BRI FIIT A1 B -Estradiol & 17
a -Ethinylestradiol B9t 1 #9 "I‘?E‘,;Ffi_d‘@ﬂ@ﬂ‘ﬁ%@ ’ﬁ fipr= 5 PNEC » P&lﬂﬁgjﬁlﬁﬁ
IS F = P Al R

EXl Rl SRl

5 [ PNEC 7%
=S PL Kl (n9/L)
R %

Sulfamethoxazole 20000
Sulfamethazine 1.2x10°%
Sulfadimethoxine 248000%*
SRR LT

Erythromycin-H.O 40
Clarithromycin 40
Roxithromycin 150
Tylosin >10%




ey & [ PNEC %
(ng/L)

2R %

Ciprofloxacin 20
Norfloxacin 150
Ofloxacin 40

L7 NIE =S I =

Metronidazole 1300
PR R AR %

Lincomycin >10%
) 12

Acetaminophen 9200
Ibuprofen 5000
Naproxen 37000
Ketoprofen 15.6x10%
Diclofenac 10000
[t 12 ey o [ VBT | 2

Clofibric acid 12000
Gemfibrozil 100000
Bezafibrate 100000
B-S I ThH]

Propranolol 500
Atenolol 10x10°
Metoprolol 8800
B

Caffeine >10x10°
S

Carbamazepine 25000
H PR %

Trimethoprim 1000
’Fﬁ@f%\i

3 -Estradiol 0.020
Estriol 0.8
Estrone 18%*

17 a -Ethinylestradiol 0.02

Y YR B {% PNEC: (Webb, 1998, 2000) (Golet et al. 2002) (Jones et al

. 2002)



PRI YA B LY o

(Kummerer and Henninger 2003) (Quinn et al. 2008)
7 Ef % LCso/ECso (Brain et al., 2004) (Drewes et al., 2005) (Carlsson
et al. 2006)

123 FERERPIPPCPs ~ fimE T R AYOV R 2
(A) PPCPs

RSP AL S F | B LR [Tl TR VBTN - Rl R ol bR
AP BRI AR B R 10 [ S R [ IEETRE - )
TR PR RS S ERA SIS BURETE PR A
LR o S = T “eﬁiﬂifﬂlﬂ' LA T ~ TR B F R B
it Q] o PRI SRHRL R R O R DR
EN S N i %*W@%w%ii@ﬁ’EM@%%i%‘%
R PERR 1S S R [ R < i FLV R
FUPR IR ~ PP ~ URTTVE 5 Sk~ P B H L 2 ek R

FIREVERER ~ BETRS PRt SR et R S e TR

eswwgﬁﬂﬁéﬁ%ﬁ%mﬁ:wﬁ@méizmaﬁawH@HE@gﬁ + i
EDEESETZ £ -

RIS R A% S RSP TB DNA BB R RS
T~ BRI R D R~ PSRRI Y R R
PPl TR A R e s o E E?*ﬁﬁﬁéfﬁ%lifﬁ%% [frde s ST Vs~ A
R PSR H R SR PR PSR S H AR
PR T B - R %%wnpﬁﬁgWMWmmmhbmmmmmbﬂﬁﬁ
ﬁﬁﬁ'ﬂ%ﬂ#ﬁﬂfFDMMmMmkﬂﬁ” SERRIEE S E NIRRT A R R

(RIS IS AP+ i P I o A TR R B P
e R PR TR R SRR R P B
U e B R B RIER R - R~ PR IEE PR



|
~fml

| FAREE

Dimetridazole FEF2™ [ - ™ 5 - S5 AIEP o SEAEET 60 ke 1) VY
U] T IR R~ SR R P W IR R o (MR 2 st

#[7 PRSI TG 0.005 ppm e PY9E o {0~ FUA R A SR
7 FLI I BT T I ARERL -

tm}m —mL

PR B Sk S R 1 SOS RUPHBREN AL £ o 1 IF U BRI
T T AT - S ) PR S R 2
9 [EE T~ e LTRSS PRt SR AR BT o 2 BRI R

1] % 3E(Non-Seteroid Anti-Inflammatory Drugs, NSAIDs) » £ % 1HHj R BRE =] :éﬂ—i

ST RSP TR - BT SRR TR
ﬁ’ﬂﬂﬁ%@~wm%ﬁgb«w@wrpﬁw’J AT © 11k R
50002 5 2 5T PR A 1 (00001 P F 2000 F 2 2002 8 1~3 £

[ |~ R ?TNSAIDS%“WJEW@#E*#I@? *?FHIIED“ e A5 £ ibuprofen

naproxen = °

i 7 i 2 i R | 3 %ﬂﬁ H P e B YR R il = PR e H
= ol [ ERET DR VR A PRI S B T T IR SRR
(TPt (i e (R R T = e o ) e 1) - IF* E'EHFHI‘P“ PRV ~ B %
U E(SIER » SR B H T AR R - 2] T PR S
zﬁp‘fw@ e P LR STRLGY o B PRI AR e 5 e S B

S o R A S AT B ISR
iSRS B L K DR IR o SR PRI
B ORI - S R A RS DY R (5
i EVERLTRE ~ SRR 5 AR N i L R e~ TR TR
SRR o

Caffeine fol-—~ | U RIS IS @ 4 kLIt (B Pseste] o £ L Pt doi >
9


http://zh.wikipedia.org/wiki/%E6%A0%B8%E7%B3%96%E4%BD%93
http://zh.wikipedia.org/wiki/50S%E6%A0%B8%E7%B3%96%E4%BD%93%E4%BA%9A%E5%9F%BA
http://zh.wikipedia.org/wiki/%E5%8E%9F%E6%A0%B8%E7%BF%BB%E8%AF%91
http://zh.wikipedia.org/wiki/%E7%BB%86%E8%8F%8C

PRI YA B LY o

HE s VR Tuf;@@%"ﬁ' JVRN (BRI *[133 TEHIES ~ BB e
“EV 2HE - ﬂaﬁﬁiﬁﬁ VB RRE e R [;{ fl VEEP JF,il_rﬁu
A EFES R IRH e Carbamazepine RL— PEH{fl ™ P Rgoised™s » =l ™ e
Hrﬁ’*_ N R EJ’%’? o EAEMEIFUHIE] > = ferklR] rﬂfﬁ‘f%@‘}ﬁliﬁuﬁ{ 4
i EERIFRGT A PO T  F R R ~ TSV 1B - et
e =i=s fgﬁﬁejaﬁE“ﬁﬁJﬁE’@%’é‘[‘% » SPEORE ) PR RVE P R P
SRR o i BLY TSR IINT i R PﬁET:f AR B
F] e He B - Carbamazepine FG UG ™ 1B £ 5 [ BV EE 0.6-60 [ -

Pentoxifylline #5 Theophylline [ 1 » KRS 2 » PR i SRV Y
B L R 5 P RS RA R VR R o 15 B e R - 2
SEA P 1 ARER S T J TR - SUEE - 2005 {pLEF VR
#1 > Pentoxifylline £ {ftfpl i ™ |24 - 55 5 il PIRIZOED 3.4-13.4 P PR RIARHT i) -
Trimethoprim <= 1# 3 (Sulfamethoxazole) {7 ™ I i" (I =" [SE9EiivtH = B > = R
ol TR OBET S5 ] PRI BRI e R B PP
i H IR AR SRR SRR R S [ R HEPRR
LRI~ PR~ R RS SRR Bl R R
e F'['JI,EEIH/DEJ_' TR PR SRR PR EE

(BYHE%:

RS FERLEI 73 Pgpte 2 9 5P PlT  JREh TEpsE = 5 ﬁ’ﬁﬂf'k?%
[ =~ PRI PO MRS RVERGEET FERE b 0 S Rk UGk IR
o BiEk ~ CERGR ST o H SRR R A T, i‘FJB’B”Fr@TTET%’?f
A PR RPERETEIE < R IR LRI b 5 P~ il
PRVR] < PR M I i TR (=R o R ﬁ‘”J | B tﬂ‘” I
[T gy fH VpUeT e T Bt
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O FE™HP

= Eij':f‘l, F[?J (perfluorinated compounds, PFCs) &/ F, = ﬂﬁaf@é@‘rjﬁ(perﬂuoroalkyl
carboxylates acid, PECAs) * = s]}* @ ﬁlﬁﬁ"ﬁf‘f{%ﬁﬂ(perﬂuoroalkyl sulfonate, PFASs) > £ 1’?%%
IR i BP0 o B T P SR > P 4 P el
ARG BRI R0 T SO U, ﬁifﬁ"%ﬁpﬁh v B
VTR F R YRR S AT O PRl ot sl 4
S 0 TR A PRCs [P AR HIFZE > R ﬁiﬁg‘bﬂ R
EI@’EE”J‘E'[JFA',?JJ\E [V PFCs ¥ % (Tang et al. 2006)° {E'F'14* PFECs ElfJﬁ[' (=2 gt
ECT BARSF T IRCBUA A > ISP ZRU - P - BT R
124 T A SR LSRR

B BB R ARV AERY o (SRR R 062% 0 2 (i
VEAERELY 95.7% = [ B = P ARSI -PR RO S S R e R
Pl BT AR PRI TS e PR R IR - 25
VAR ANE RS D9 o R S s A R [

(bR s PR R RS e IR R s SR A
ﬁW@W@Mm@%&jﬁw’Fﬁp%%ﬁW#W“%m@ﬁ“ﬂ*#@WO
) R A PR o R RS 905 R T IS RN 197 PRI

21% » 15 T IST AL 668 R T4% o o iF T 4B A BN 40 [T S% ¢« f
IS R[> 4 e VRIS = 1 ey iR e

ﬁﬁ@%ﬁﬁkmwﬂw’W@%ﬁ#%W#E%&*’vaﬂ%¢§%
R A SRR AR TR R T R A R R
PSR Y SRR R PR S R R -
T VAR A<k A IR IR 2 A I I (O B R
i B SRR A

T TR B F R RSB [T e R e
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PRI YA B LY o

WP F IR R R e g - iR
FURLT ORI Posk 2 B [ o 5B 2MRL ) O TR 4 SRS RLI [
A& BTN I AR 2008-2010 F aﬁ'iyﬁruﬂf@ﬁﬁﬁﬁﬁaﬁﬂ%%r ?'
A= ) %ﬁ 7 AT PVRRIEEZE S ~ 5 TRl R R RS A= ] [ e
(PP~ s BB Ty s e o5 ) - Hl%‘ﬁ@@%@ﬂ'?ﬁ% aiRES
HOE T PP Y5 SIS (R
il ¥ Acetaminophen (100433 ng/L) ~ Erythromycin-H:0 (75100 ng/L) ~ Caffeine (23967
ng/L) ~ Estriol (22633 ng/L)="* ™ |3 » {73 ppb G E5 « FRIFHET F M5
P o PR Fr T IS AN (3= ) > &7 PRHXS BT s i £ 133330
ng/L ~ PROA AT st i % £ 26895 ng/L > PFOS At st ik £ 128670 ng/L -
Frb O R PTG IR A R AR G LR 9 PFOS =
PFHxS » il 37 55 HI£% 6050 2 2517 ng/L °
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au

ul

7
4
=y
frly
(i
b

I I R LTRSS R 5 T

FrE R

BRI T

At R AR (ng/L)

LY

J‘;Egd} >

\

o

R %

Sulfamethoxazole

gER e
dER iRy
IR
dER RN
PR
Cid= g
g

R ke
g

118-5823

47-964

179-1760

1-150

0.5-270

(Lin et al. 2008)

(Lin et al. 2009a)
(Lin and Tsa1 2009)

(FFEEr 2008)

SRR AT S

Erythromycin-H:O

e
g
AER e aElan
LA
IR
e
HE A
(T
st

38-75100

193-5177

361-811

226-1537

14.3-535

(Lin and Tsa1 2009)

(Lin et al. 2008)

(Lin et al. 2009a)

(P 2008)

Clarithromycin

AER b iy
[AE N Uit
EIR

[AE N Uik
PR E
ERLiksd
S

381-2300

12-232

59-1433

12.7-68.4

(Lin et al. 2008)

(Lin et al. 2009a)

(P 2008)

> 2T %

Ciprofloxacin

AR Al Iy
ARl LilEEh
BV

193-3863

32-103

(Lin et al. 2008)

Ofloxacin

AR Al
ARl LilEEh
A A

909-5180

53-991

(Lin et al. 2008)
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FEEEE RO B I R

PR WEIR R | R A (g | 2R
AT S
FlRr S 115-1274 (Lin et al. 2009a)
L7 SIS RATED I =
T iR | 100-7850 (Lin et al. 2008)
AT IS
Metronidazole Bl a T 10-126
AEN iREa
FlRr S 1-294 (Lin et al. 2009a)
FRT R 2
Tid AR | 14-262 (Lin et al. 2008)
Lincomycin f}15§§ﬁiiﬁﬁ?¥?‘ 12.3-112 (FFHREr 2008)
e
I TR ) 5 1198
T RBEERE S | 6-100433 (Lin et al. 2008)
FiH s A
IR A 4-120
Acetaminophen ’F A
il 2.9-13467 (Lin and Tsai 2009)
AR
14-1600 (Lin et al. 2010a)
iR | 63-5297 (Lin et al. 2008)
Bl iR
Ibuprofen IR 313-3777
i s A
PRl ik A 711 - 17933 (Lin et al. 2009a)
TR | 65-8463 (Lin et al. 2008)
Naproxen ’F ‘[:["*ﬁﬂﬁ RN
IR A 244-3807
T iR | 37786 (Lin et al. 2008)
Diclofenac VF B Rk
Bl 1 4-101
[t = gy o e VBT | 2
iR | 3-2400 (Lin et al. 2008)
Clofibric acid AEN: IR
Bl 1 47-487

14




aw

ul

7
~fml
=y
oyl
(i
b

P MR R | R T (hg/l) | 2B
ARl ilfek
FlRr S 36 - 2,593 (Lin et al. 20092)
TR | 25-10393 (Lin et al. 2008)
Gemfibrozil ’F (s
Eﬁ?’s"{i’; i 21-108 (Lin and Tsai 2009)
B -SRI o]
TR | 20-88 (Lin et al. 2008)
F e
Propranolol %’%;@EJJ‘ 15.171
aEE 3 2-12 (Lin et al. 2010a)
T PRBEERE | 132-2260 (Lin et al. 2008)
P s E
Atenolol IR 210-681
AEN e
IR E R 738 - 2883 (Lin et al. 2009a)
Tid AR | 18-631 (Lin et al. 2008)
Metoprolol ’F B niREN T
IR A 12-199
ZEEN
iR | 124-23967 (Lin et al. 2008)
Caffeine /F,i :I“*ﬁﬂm‘]@ T
IR A 19-1727
AEE R0 3500-6000 (Lin et al. 2010a)
EisE S
iR | 63-1433 (Lin et al. 2008)
ARl LilEEk
Carbamazepine Bl e T 03-214
ARl LilEEk
PR 82 - 357 (Lin et al. 2009a)
PRt
iR | 217-2993 (Lin et al. 2008)
AEN L IRER
Trimethoprim FIRA 203-415
AEN L IRER
PR S 259 - 949 (Lin et al. 2009a)
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PSP B I

S

BRI

FT RS AR (nglL)

1

%

——

2

dER i g
s e

16.7-89.2

(FgPE: 2008)

%

Estriol

HEN sl

9297-22633

(Lin et al. 2008)

® R

PFBS

Pl T ¥E
SRR R

960£35.2

PFHxS

P T 0
M AL Ty
P A
P i TEE
T iy [
EE S1a7 iy
Fr Ty ] ik e
(H7EE - R
B FHIEED)

2226.7£120.6

12-2407

2517

216-133330

10-2000

(Lin et al. 2010b)

(Lin et al. 2009b)

PFOS

Pl T ¥ S
M AL Ty
P A
Pl FEE
Tl ]
EX S 1e7% &y
B T ]k gk
(& T~ BT
B~ IR

5663.3£427.4

207-6050
62-4330

7229-128670

45-5440

(Lin et al. 2009b)

z AR

PFHxA

AT U
TR RS
Pl FEE
Tl il R
EELier

71.1£16.5

21-T1
35-68

76

(Lin et al. 2010b)

PFHpA

LU S
SRR A

14.510.3

(Lin et al. 2010b)

PFOA

e IME S

480.3128.2

(Lin et al. 2010b)
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FrE{nu

W

K e BEEl (ng/L)

A BRI
e
T
T
A R
7 74| 1
(% 7=~
- PRI

16-517
48-717

118-26895

10-200

(Lin et al. 2009b)

PFENA

PrfllE T WS
AR

10.4%0.8

(Lin et al. 2010b)

PFDA

AR IR SE
eIl
7 G
7
EELa )

22.6%1.3

9-23

7-4195

(Lin et al. 2010b)

PFUnA

R TSR
L L

4.8%1.2

(Lin et al. 2010b)

PFDoA

TS
AR A

2.8%0.3

(Lin et al. 2010b)

1-2-5  FERIPOHS BN RE L B
I AT [P B A % (BT B

[

FE (BAR0 A+ [N o PRI R RS - EO R S T
2 P L PTIS p  RUR TR 0 S R - R LTS

e ffif - 2

IR N S S FB—FI&;%L’J»

~ - Al <

[ (0 R A S S BTG SRR [ B el e g
IR [plqsmf BRI AT ﬁ??ﬁ[ﬁﬂaﬁﬂ ghffﬂpj@#fmgg o ;@;lﬁ[uxl\m,lqﬁ—»fj/
B ] 2 [ il threshold value) » gl fLRLE V5420~ 5 S BRERUL 1V 2 1

RO R IR d S R S

R,

L

I Bﬁfﬁ‘jlﬁm PrRIMMIAEE o = {f] B pLﬁF
PP FH 17 S

ﬁﬁw#%#ﬁ%%@h%ﬁ%ﬁ’

SES[T BT ) A SRS ) B T RS Y 4
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PSP T -

PUrAA. > [ FR%] PNECdw (predicted no effect concentration in drinking water » ¥ IFLIE'
YR ) » B Schwab 3 ”ﬁ‘?ﬂﬂiﬁﬁf PR S RPN R SRR VIR DWG
(drinking water guideline) F[I¥ZER™ |-V IEYEM; 0 Snyder &7~ H[II) J"g{ SN
(drinking water equivalent level, DWEL) [ERGF | & ~[<ERH [F¥5E » g F=s2ffer[1p * — 47 =
GREg > TRy 5 70 2T o B R ERCREY 2 [ TORERY 7J‘—T’E 100%. £
BIJRHELY R RIS B AR Y R VIR bl %
@?vamwmmdgmﬁmewmQW“*?TE&EHﬂﬁ“?ﬁ*iiﬁﬁ%ﬂ?*Vw
Al o friF=A PYERRI H H1 » PFOA ~ PFOS ~ caffeine ~ erythromycin-H:0 ~ 3 —%‘7’?,%]@
#J/WJ [ B8 £ £ ppb <55k SRS PRI éﬁ%‘xﬁﬁ%‘—?{ SUHPr RIS

Wi ['JF” Fi* = 2] ppb =57 Pd[%ﬁ%.%tﬁﬂ%ﬁﬂ AP, 5 WF"[EIE/‘ °
A PHRE R S Vﬁ:‘ﬁ%@@ﬁlmﬁ?ﬂ fPf= AT 3 H1 PNEC #l = f& £}
0.9 ng/L » [RJF= S0 SR == RHI B ST e SRR T R =2 | 5 5
AP EUREFER RIS PP

U PNEC' PNECdw’ | DWG DWEL' PGV*
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

eV Pt K

Sulfamethoxazole 1.9x10° 3.5x10"°  1.8Ex10"  4.4Ex10’

Sulfathiazole 7.3x10°

Sulfamethazine 3.5x10°

Sulfadimethoxine 3.5x10°

SRS RS S

Erythromycin-H.0 4.9x10°

Clarithromycin 2.5x10°

Roxithromycin 1.5x10°

Tylosin 1.1x10°

E Fplﬂﬁfﬁ‘}‘}fb:ﬁ 5(2

Norfloxacin 2.8x10° 4.0x10°

Ciprofloxacin 2.3x10" 2.5x10°

FF B S

Lincomycin 3.7x10° 3.5x10°
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I
o
<y

P PNEC' | PNECAw |DWG | DWEL' | PGV'
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L)

2 T ) (R

Acetaminophen 3.5x10° 5.0x10°

Ibuprofen 1.6x10° 4.0x10°

Naproxen 2.2x10° 2.0x10’

Ketoprofen 3.5x10°

Diclofenac 1.8x10°  2.3x10°

[t =y e e B T |

Gemfibrozil 8.0x10° 6.0x10° 4.5x10"

Bezafibrate 3.0x10°

B -~

Propranolol 4.0x10"

Atenolol 7.0x10°

Metoprolol 2.5x10" 5.0x10"
syl

Caffeine 3.5x10°

FETR[ 3

Carbamazepine 1.0x10°  1.2x10°  1.0x10°
B TR =

Trimethoprim 6.1x10" 7.0x10°  6.7x10°

w5

B -Estradiol 9.0x10" 1.8x10°  1.8x10°

Estriol 3.5x10° 50

Estrone 3.5x10° 30 4.6x10°

S PR

PFOS 2.0x10° 5.0x10°
PFOA 1.1x10° 5.3x10°

*=E: a: USEPA CCL 3 #[I CA PCC Dossier of Chemicals; b: Schwab et al. 2005. Human pharmaceuticals in

S surface waters: a human health risk assessment. Regulatory Toxicology and Pharmacology 42: 296-312.; c:
Environment Protection and Heritage Council et al. 2008. Australian Guidelines for Water Recycling.
Augmentation of Drinking Water Supplies. May 2008.; d: Toxicological Relevance of EDCs and
Pharmaceuticals in Drinking Water. Awwa Research Foundation. 484 pp.; e: Schriks et al. 2009. In Press.
Toxicological relevance of emerging contaminants for drinking water quality. Water Research, doi:

10.1016/j.wateres.2009.08.023.
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PSP B I

1-2-6  FURFFEERPl B BT o MRS A AR

SEEF 50 78 | TSR > A P ER PR B9 T3 GERIRE B =i [ Sl
F o L A R SR B R ST 2R M [ ZV3 (solid phase
extraction  SPE)E V[ S0 REFl1 2 Wt AFP RS SVIE ) C VIR
HLB % 5[ MCX 3 VI « CuiiAf2 S0 3pES 1 ffasfish P97 » | PR Silice) 2
P PR IR Coe o PAIF Codi AR ZVIPRSRUAREIE VR 1 97722 Co il
A TR SR EUR 1 PR SR S5 B2 R 3505 b 7855 HLB & 2V -
S A R J‘Fﬁ [ o Al E R R TR 20 A B e e S 1 R AT
D ERIPRERS ORI H5T L R R M MCXGR £ BIFVIHRE 2 503 VI -
IHfWE&W@iVH%HEJ?Hi PIE > T STATRREN R BT T R R R
OB M o B I BRI o AT BT PRIE  PHRE RS
= S A b5 T3 iquid chromatography tandem mass spectrometry
LC-MS/MS) [E43 53 47 B 5+ [0 4 (= 24 20 T [l B0 85 i i 53 43 ADCI
(atmospheric pressure chemical ionization)=* ESI (electrospray ionization)[FEif8i=4 » {19 »
R P R Y RS BT R fDFl%EH Pt e R E ALY o5 A
HEFE AR D S VT AT o 2 2 A R S RS A SO FE L
PSP R R R L S5 BT (Lin et al. 2008, Lin et
al. 20092, Lin and Tsai 2009, Lin et al. 2010b, Lin et al. 2009b, Yu et al. 2011, Lin et al.
2010c) > ik (A I ng/L 5738 > 1553 | MESPTRS epoty ok (EA I (650
I ng/L o FEAGFHEEHR - g7 50 FEFERS Rt By N AV A I
F#F SIFGIFT R -
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EaSURE: (U ARY S S SRS NG ) SAL igip >

|
~fml

Class

Compound

Matrix

Extraction
method

Instrument

LOD

Reference

NSAIDs

diclofenac,
ibuprofen,
ketoprofen,
naproxen,
clofibric
bezafibrate,
carbamazepine

acid,

B P R

metoprolol,
propranolol,
atenolol, sotalol

e

gemfibrozil

T 2
*

sulfamethoxazol
e, sulfadiazine,
trimethoprim

SRR AT

+

erythromycin,
roxithromycin,
clarithromycin,
tylosin

[

=N

5

'|' :E r J

pentoxifylline

groundwater

SPE
PPLBond-Elut

LC-MS/MS

7.9-44 ng/L

(Sacher et al.

2001)

=
3

E[f%

Tetracyclines,
tylosin

ground water

SPE

LC-MS

100ng/1

(Hamscher et al.
2002)

B S A

acebutolol,
atenolol,
metoprolol,
sotalol

R e

carbamazepine

o

o

ciprofloxacin,
ofloxacin,
norfloxacin

sewage inluent
and effluent,
surface  water,

ground water

SPE (Oasis
HLB)/MeOH

LC-MS/MS

0.4-49 ng/L

(Vieno et al

0.2-3.5 ng/L

2006)

1.6-163 ng/L

NSAIDs

ibuprofen,
naproxen,
ketoprofen,
diclofenac,
clofibric acid

rivers and tap
waters

SPE C18/MeOH

LC-MS/MS

7.5-75 ng/L

(Hernando et al.
2006)

NSAIDs

ketoprofen,
naproxen,
ibuprofen,
diclofenac,
acetaminophen

e = o

clofibric  acid,
gemfibrozil,
bezafibrate

RRESE

carbamazepine

river water

SPE Oasis HLB

LC-MS/MS

river water:
1.0-30 ng/L;
wastewater:
3-160 ng/L

(Gros
2006)

et al
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&NSAIDs

tylosin,
clarithromycin,
ibuprofen,

river water

SPE  Lichrolut
EN

Class Compound Matrix Extraction Instrument LOD Reference
method
erythromycin,
= sulfamethoxazol
Fes e, trimethoprim,
ofloxacin
atenolol, sotalol,
B ”S’FE‘FE'??FWJ metoprolol,
propranolol
SO clofibric  acid,
e qF 7 gemfibrozil
ibuprofen,
NSATDs ketoprofen,
naproxen,
diclofenac Isglu;e EPE (Bendz et al
carbamazepine, [river water ?;/(EN\M phase LC-MS/MS non reported 2005)
FE %[ #6971/ B |atenolol, Tsolute GC/MS non reported  |(Andreozzi et al.
AN
PRI 22?:;2113 SPE(RP-C18) 2003)
trimetoprim,
s sulfamethoxazol
e
Esval caffeine
carbamazepine,
FE R8P/l |clofibric  acid,
o ’iﬁ 7% [ibuprofen,
/NSAIDs naproxen,
diclofenac
erythromycin,
SR KPR tylosin A, H R
EX lincomyecin, surface waters  |SPE Oasis HLB [LC-MS/MS 20-1400 ng/L 2082) ¢ a
roxithromycin
sulfadimethoxin
IR
* sulfamethazine,
sulfathiozole
. bezafibrate
R [ . -
s qF@‘J gemfibrozil
. atenolol
B 7 B r],. ’.
IR E%ﬁj lincomycin,
+ /L\ o 'ﬁﬁ"?;ﬁ ciprofloxacin, |river water SPE Oasis MCX
RI= AT 1Y . .
. lofibric  acid
= (S T Y : C 4 :
& I e zafibrate LC-MSMS  [0.3-10 ng/L ;%glga)ma“ et al
erythromycin,
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| FE e

Class Compound Matrix Extraction Instrument LOD Reference
method
clofibric  acid,
naproxen,
NSAIDs Eztz(;?irl?rf;tt, surface waters  |SPE Oasis HLB [LC-MS/MS 0.3-0.6 ng/LL é%ggtana et al
ibuprofen,
diclofenac
acetaminophen,
ibuprofen,
NSAIDs naproxen,
diclofenac
FETHE[SEPs  |carbamazepine
. lerythromycin,
gj% &, R sulfamethoxazol [surface waters |SPE Oasis HLB |LC-MS/MS 1.0 ng/L (Vanderford et
7 . . al. 2003)
e, trimethoprim
[l g gemlfibrozil
TUEPEIRSE |pentoxifylline
Esval caffeine
. estradiol,
’Fﬁ@g? ethynylestradiol
& ] caffeine river water |SPE Isolute CI8[LC-MS/MS  [25-50 nglL (Zggrl“)es o al
For LC-MS
analysis, SPE
(Bondesil ODS);
MCQH as Determination LODs
Diclofenac elution solvent. by HPLC- or (SPE-LC-M
. ’ For CE-MS S)=02-0.6. |(Ahrer et al
NSAIDs ibuprofen, surface waters : . CE - (+and
naproxen analysis, prior to_)ESI LS - LODs 2001)
SPE, samples MS (LLE - SPE - C
were treated by E-MS)=5-19
LLE with
hexane-MTBE
(1:1, v/v)
For LC-MS
analysis, SPE
(LiChrolut-EN) |HPLC - (—)ESI|LODs
Tbuprofen, and acetone and| - MS - DAD.|(SPE-LC-M
ketoprofen, MeOH as|GC - MS|S)=5-43. (Farre et al
NSAIDs naproxen, SUrfice wafers elution solvents.|(derivatization |LODs (LLE - |2001)
diclofenac For GC-MS|with BF3 - |GC - MS)=notr
analysis, LLE|MeOH) eported
with
dichloromethane
Ibuprofen, SPE (LiChrolut|/CZE - DAD;
naproxen, RP- Oncolumn (Macia et al.
NSAIDs diclofenac, Bottled water 18); elution with|preconcentration LODs=2 -9 2003)
ketoprofen acetone and|technique:
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Class Compound Matrix Extraction Instrument LOD Reference
method
MeOH LVSEP
;PLEB)_ Oasisl b - (- )BsI
Ketoprofen, ol ‘[iOI’l with ™ QgQ in MRM|LODs (QqQ)
NSAIDs naproxen, drinking,  and MeOH mode HPLC - |<0.461;LODs |(Marchese et al.
diclofenac, surface waters . (=) ESI - |[(QqTOF) 2003)
) containing 5 .
ibuprofen ~ |QqTOF in PIS|<1.025
mmol L 1 d
TBACI mode
naproxen, %;E (LiChrolut HPLC coupled (Debska et al
NSAIDs diclofenac, surface waters . . |with DAD and|LODs=5 - 95 v
buprofen 18); elution with () ESI- MS 2005)
P MeOH
clofibric  acid,
clotrimazole,
dextropropoxyp
hene, )
diclofenac, f&iﬁs (821813 LOD were
NSAIDs » ot erythromycin, - described (Roberts  and
~ |ibuprofen, surface waters & LC-ESI-MS-MS [previously
* D Phenomenex, . Thomas 2006)
mefenamic acid, ) (Hilton and
UK)Lelution
paracetamol, with MeOH Thomas, 2003)
propranolol,
sulfamethoxazol
e, and
trimethoprim
bezafibrate, (Hernando et al
ﬁ%i"ﬁ?&ﬂ gemfibrozil, surface waters  [SPE/C18/MeOH |LC-MS/MS 2004) '
clofibric acid
bezafibrate, SPE/LiChrolut (Comoretto and
Y e : : . _
=S| F&'J ff;rfliﬁircozlcl{d surface waters EN/MeOL: LC-MS/MS Chiron 2005)
SPE/LiChrolut (Fare et al
[ = ] gemfibrozil surface waters  [EN/MeOH: LC-MS '
2001)
Acet.
SR bezafibrate SSPE/C18+HL (Loos et al
1)_"_<ruv 5 ’ _
e qF@‘J gemfibrozil surface waters B/MeOH:Acer LC-MS 2003)
J— bezafibrate (Ahrer et al
5y ’ _
[ ’?F;/?F‘?'J clofibric acid surface waters  |SPE/C18/MeOH |LC-MS/MS 2001)
J— 1(pg)absolute .
o ; o4
e qF Glte roxythromycin, [river water SPE LC-MS 3(pg) (Miao and
= Metcalfe 2003)
2(pg)
Erythromyecin, SPE addition of] (Yan and
s roxythromycin, [Natural waters |5% Na2EDTA|[LC-MS 30-70 ng/l £
) . Carlson 2004)
tylosin acidified pH 5
PFCAs and|River and (Skutlarek et al.,
PFCs PFASs drinking water SFE LC- MS/MS 2ngl 2006)
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FiT H A L UHRAE - JTOA0FY NS GHIEROF I Bk PR BEA [
o HERBERR = 5 F RS 2N S RREVERP B B Y R e
PUSSRILIGESE RN SV PR p Ul SARTRECE (Sl
30mg /L~ {*57% EI100 mg /L - RRFHIL30 me/L ™ “IHARPATE 200,000 CFU/00
mL)AF PR RO o o phE iR R S SRR TR S - T

’s%@&ﬁ%%ﬁ%m’WE[ %iwﬁﬁ?ﬁm s R

T H I R203F U6 MT S & H 0 86% (19%) ik H - ¥ PFASs
}%W"‘E[%?BF% kR [0 PECASHIZ fore | A P 8 (Lin et al. 2010b, Lin
et al. 2000b) o [ [EGHR[T s S RA H R E 5L [RPPCP ~ Hi# 5 o PRCs > [HIF=
T AP PR E USROS 5 S0 - ARIRE D 2 e
PI=- LA B S RSE - MAR(managed artificial recharge)# - I') * 7 K1)
[Tty S PR B A o PR (I RS SR B AT RS
DIBYAR > F BRACERBER T Rl DB R ERLNECER R BRI 2 R
Bz Pt QPRSP A= VR T e PR B -

AR ARG ) 7 IR AR R S Y AT AR
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Foh 50 7 F URERSET YA

o
|
~fml
=y
mm_\_
._;‘/ﬁ
(i
b
z

ZHE TS 2 (s
AEClE (NSATDs) ik
AR KPS F Acetaminophen 3 -Estradiol
(Sulfonamide antibiotics) Ibuprofen Estriol
Sulfadiazine Naproxen Estrone
Sulfamethoxazole Ketoprofen 17 a -Ethynylestradiol
Sulfathiazole Diclofenac - o
Sulfamethazine EIREE AT TEE I e e B
Sulfamonomethoxine (Lipid regulator and = R E R
Sulfadimethoxine cholesterol lowering drug) (PFASSs)
SRR KIS S Clofibric acid PEBS (perfluorobutyl sulfonate)
(Macrolide antibiotics) Gemfibrozil PFHxS (perfluorohexyl sulfonate)
Erythromycin-H.O Bezafibrate PFOS (perfluorooctyl sulfonate)
Clarithromycin B - ERIE = ATk
Roxithromycin ( B -blockers) (PECAs)
Tylosin Propranolol PFHxA (perfluorohexanoic acid)
= F IRt 3 Atenolol PFHpA (perfluoroheptanoic acid)
(Quinolone antibiotics) Metoprolol PFOA ( perfluorooctanoic acid)
Nalidixic acid Acebutolol PENA (perfluorononanoic acid)
Flumequine Sotalol PFDA (perfluorodecanoic acid)
Pipemidic acid vl PFUnA (perfluoroundecanoic acid)
Norfloxacin (Psychostimulants) PFDoA (perfluorod odecanoic acid)
Ciprofloxacin Caffeine
Ofloxacin FE R 2P
PRSP S S (Psychiatric drugs)
(Imidazole antibiotics) Carbamazepine
Dimetridazole TR IREE
Metronidazole (Vasodilators)
MR R S Pentoxifylline
(Lincosamides antibiotics) | ¥ f4%gHisd
Lincomycin (Other antibiotics)

Trimethoprim
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F S0 T IR Y R R P R 1

[~ &% €78 e 53 Bl | pka | LogKoc | Log Kow ;T@ﬁ%?“
(g/mol)
Sulfadiazine CioHioN«O2S | 25028 | 2.14 2.09 -0.05 9,8 J\ t
6.40 T
Sulfamethoxazole CiuoHuNsOsS | 253.28 | 1.70 1.40 0.89
5.60
Sulfathiazole CoHoNsOaS: | 25532 | 7.24 2.30 -0.05
Sulfamethazine CiuHiN«O.S | 27833 | 7.45 2.24 0.8
Sulfamonomethoxine | CuHiN:QOsS | 280.30 | 6.05 2.67 0.7
Sulfadimethoxine CiHiNOsS | 31033 | 6.21 2.16 1.63
Erythromycin CyHeNOns 733.93 | 8.88 2.76 3.06
Clarithromycin CxHoNOi 74795 | 8.99 2.18 3.16

28




I
7
~fml
=y
mﬂ_‘-
(i
b
z

Fo ~ 50T E RIS P R R P R 1 GE)

[~ &% &78 PR 733" | pka | Log Koc | Log ;ﬁ:{%;{}
=y Kow
(g/mol)

Roxithromycin | CaHeN2Ois | 837.05 | 9.2 | 2.09-3.05 | 2.4-2.7

Tylosin CeHnNOw | 916.10 | 7.73 2.74 1.63

Nalidixic acid | CrHeN:Os | 232.24 | 595 | 3-4.9 0.47

Flumequine CuHFNOs | 261.25 | 5.40 2.26 1.6

Pipemidic acid | CuHiuNsOs | 303.30 | 5.40 1.00 -2.15
8.20

Norfloxacin | CisHisFENsOs | 319.33 | 6.30 1.96 -1.09
8.38

Ciproﬂoxacin CrHisEN:Os | 331.35 | 6.09 1.55 0.28

Ofloxacin CisH:0FN:Os | 361.37 | 6.01 1.65 -0.39
8.28
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Fo ~ 50T E RIS P R R P R 1 GE)

[~ &% €78 e 57+ El | pka | Log | Log %’l‘%?“
(g/mol) Koc | Kow
Dimetridazole CsHiN:O» 141.13 | 2.60 | 1.34 | 0.31 |
N
Metronidazole CsHoNsOs 171.15 | 2.62 | 1.00 | -0.02
Lincomycin CisHuNoOsS | 406.54 | 7.60 | 1.77 | 0.56
Acetaminophen CsHoNO: 151.16 | 938 | 1.79 | 0.46
Ibuprofen CuHiO2 206.29 | 443 | 2.60 | 3.50 o
OH
Naproxen | CuHiO: | 23026 | 440 | 254 | 3.18 :  on
~0 Oe o]
Ketoprofen | CieHuOs | 254.28 | 445 | 2.50 | 2.99 i e o
Cl
Diclofenac CuHuCLNO: | 296.15 400 | 2.92 4.5
NH
Cl OH
@]
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Fo ~ 50T E RIS P R R P R 1 GE)
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~fml
=y
mm_\_
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z

[~ &% €78 e 73 &l pka | Log Koc | Log Kow ﬁi’ﬂ%?“
(g/mol)
Clofibric acid | CrHi<CIOs 242.70 49 | 1.00 2.57 0
0
o
Cl
Gemfibrozil CisHrO:s 25033 | 442 | 2.66 477 O\/\x{@
OH
Bezafibrate | CoHxCINO: | 361.82 383 | 3.17 4.5 i}
HN 0
(o]
0.
e
Propranolol CisHaNO: 259.34 9.42 3.09 3.48 J\
N
CO
OH
Atenolol CuH2N.O:s 26634 | 9.60 | 2.17 0.16 L@/O\)\/ YCH°
CH;,
H,N
Metoprolol | CisHxsNO: 26736 | 9.67 | 1.79 1.88 o\ji/n o
14.09 /\/@ L
H,CO :
OH
Acebutolol | CisHaNO: 33643 | 957 | 1.40 1.71 . o L _H_on,
13.91 HBC/\)LN/@(% CH
H (o]
Sotalol | ColLN.OSS | 27236 | 943 | 158 | 024 I
10.07 A L,
H,C”
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Fo ~ 50T E RIS P R R P R 1 GE)

['”‘FA,?’J g7 3+ | ;538! | pka | LogKoc | Log Kow ;T@ﬁ%?“
(g/mol)
Caffeine CsHiN«O: | 194.19 | 10.40 1.00 -0.07 0 /
™~ N
N
W
O)\N N/
Carbamazepine CisHeN:O | 236.27 | 15.96 3.59 2.45 —
A
6Awm
e 0 0
Pentoxifylline CiHisNiOs | 27831 | -0.93 1.00 0.29 )J\/\/\N ‘ |\{>
v/
19.64 NN
Trimethoprim CuHisNiQOs | 290.32 7.16 2.96 0.91 NH; |
i ’
HZN)\N/ o~
O
5 -Estradiol CisHaO2 27238 | >8.5 421 4.01
Estriol CisHuO:s 288.38 3.2 3.29 2.81
10.33
Estrone CisHzO: 270.37 10.4 3.69 3.43
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Fo ~ 50T E RIS P R R P R 1 GE)

[+ FA,?’J g7 e 7 El pka | Log Koc | Log Kow ;T@ﬁ%?“
(g/mol)

17 a -Ethynylestradiol | CaoHxsO: 296.40 10.21 3.68 4.15
PFBS CsHFOsS 300.10 0.14. 2.35 2.41
PFHxS CeHF10OsS 400.11 0.14 3.68 4.34
PFOS CsFiiSOs 538 -3.27 5.00 -1.08

PFHxA CeHF1O2 314.05 2-3 3.10 4.37 |F |F |F

]

F F F
PFHpA C/HF 102 364.06 -0.15 3.76 5.33
PFOA CsHF502 414.07 2.80 443 6.30
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Fo ~ 50T E RIS P R R P R 1 GE)

[* ﬁ?” (53] R P pka | Log Koc | Log Kow G B
(g/mol)
PENA CoHF17O2 464.08 -1.7 5.09 7.27
PFDA Ci1oHF190, 514.08 0.52 1.95 6.15
PFUnA CiuHF20: 564.09 -5.20 2.32 7.20
PFDoA CuHE»O» 614.10 -5.2 2.72 7.80
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¢—+E]&/717F’Tﬁ@q\§ﬁlyp%l - F_j\El VSRR FLE[ J%Eﬁ;wblﬁ,l 53

ORI AR S

BHARE
|
A 4 4

O mA EDTA-2Nae OREE 0.2pume

O#HEZE 0.2ume

O#E ¥ pHA0

I
Y ARERZY Y
400-mL- Bl 200-mL- 400-mL-
ﬁ%*ﬁ"‘ ciproﬂoxacin-d_g ~ ﬁ%*g"l ﬁi*ﬁ“l
metro-n.idazole-“Cz,”.\'z ~ ANERD
ibuprofen-ds ~ PFOA-1C3¢
A 4 roxithromycin-ds7 -
: ein13C.dae
HLB- g B E*‘ erythromycin-'>C,d3 MCX-: i RE- HLB g BRE-
2 A Il
400-pL- ¢ e ANER Y
S0/ Ly e 400-pL- ¢ 400-pL- «
2N MeOIT A Ei;j;‘;{;;{,;’d = 25%-MeOH B &+ 50%MeOH & &
17¢-Ethinylestradiol--13Ca+

A A4 A4

LC-MS/MS«
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(31 #)-

Negative-mode~

=
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o S iq\“ff*dflfjﬁ‘ H:

SRR L
PR SRR

LC-MS/MS+
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© #)-

LC-MS/MS+
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(10 %)~
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PSP B I

BIZF  HIBHREAREREN

3-1 B

B PRI = 11 "/ﬁ'rﬁﬁﬁﬁﬁﬁgﬁg R DR R E > 32
FRRYSRRRI ORI o R T R - ED T e
FOBSHHIE AT T T At PO il > 05 AR D 50 78 R BT S R AT
PRI TRIFDE RS AP A VRIS o SRSl
F S BRI L o 1R A v o
3-1-1  HREiS

T 50 FEFIBETE YYE > B Nalidixic acid ~ Flumequine ~ Lincomycin
Acetaminophen ~ Clofibric acid + Gemfibrozil + Bezafibrate ~ Caffeine ~ Carbamazepine *
Pentoxifylline * Trimethoprim ™= 11 781 {= S #0 fUI[ ARE i ERE9E > T f9 39 7 122
(= PR P R ERLD < 39 FEER [ A P10 Akl F['t'dfi el il
B VAREEf dﬁifdgﬁbﬁ'ﬁa R dgmms%r"ﬁ/da 7?3%&??%['(1
T ATIRD SO%H Y B TTRAIH D - B39t - T RUPIP s ER L 11 a
AP EI SR » - 0 RS A5 R AT - SR SPE A
EiE [ﬂ‘fﬁ f o [BELE B o BUERR P RUEARL SN T 1S [ SR T (linear
regression) 2 (7 BRI EIRIAHE MR 1™ AP0 ERLY BRI - IR AT 7 S b
B BB LY S o ) AR R correlation coefficient > 1 ff - FLATBURL
eI 5 ﬁ@: TR LA SR Py (R 53 SRR
A B SR AR - S AT BT A R SSEARIH RO AT 0,995
PRI = A
3-122  [pUSssRRR

PRUEEE | RS S R AR L ROPR] P AT RS | Oasis® HLB ') 2
Oasis® MCX FyZEH) %V F JVEGES UG - HLB % VI > fl- 7% & y{%
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STZ Hh SRR BT B

(poly(m-divinylbenzene-co-N-vinylpyrrolidone)) 7 4 - ITF Bk A J"ﬁ % FEEE AR
(ﬂjzﬁuqﬁﬁff&?ﬁ' tva; D SN 2 ;ryjqé] [ I FIpOAE = (B8 T SRR [~ AYE TS > %P
v B S @?ﬂﬁ/ i "5 MCX fIL?VIE[’F@*%E'fJ%%ﬁ?’J
(poly(m-divinylbenzene-co-N-vinylpyrrolidone) with sulfonic acid) 7 i1 » = TF A S
F T R SR [ 90 4 R HLB 1) MCX % FVEE S izt

TRA YR T s ’ﬁ‘ﬁ[[iﬁ[ﬁﬁ RS #“?”JTEJFFF#VJ B A5 [JI:%ﬂ YEI
KT F:’Il’ﬁﬁﬁ%‘ﬂ?ééﬁ REE R ki o e e NP R SR NI R N

A FRFFRE P T E E@[‘J@iff%ﬁ#[(internal standard » IS)EE! 43k o I R <AL BT
B MR S B R BRIDI T T » SVEI PR AR (HLB 45,400 mL -

MCX £% 200 mL)ij‘\"JD[BW'%_’?E*ﬁ%@ [‘J@iff%ﬁ#d?‘ﬁrﬁféé » e SPE F FViEAk wx[ﬁ%’* > [l
if’}?ﬁ*ﬁ% 400 L (FFFViEskE ['ﬁE‘(T HLB £% 1000 l'f‘[ » MCX £% 500 FF“[) e

LCIMS/MS 517 5317 [ e e 15 5 -

50 7E | UREFTSE SRR 1E | 39 *Ejﬁg'mj%i?ﬁ[tﬁ T pIgE 1L R R
%Qif‘:éff#[gﬁ o T 39 FEfLH] )FEI{H:FF#I ERIPYE SRR 6 %E‘ﬁ‘g‘ﬁqgg;%ﬁui =Nl
Sulfamethazine-"Cs &l 5 Brythromycin-H:0 ~ Clarithromycin (=1 {3k 8t 3 F)FH]
Erythromycin-"C,ds &l 5 Roxithromycin » Tylosin (=i Bl 3k Kk & ) ffi ¥]
Roxithromycin-d: HE! 5 4 73 %Hﬁ]ﬁ?ﬁuﬁf % (Nalidixic acid * Flumequine [ )= |
Ciprofloxacin-ds & 5 2 FEPRE AL Z fj1 "] Metronidazole-"Cz, "N &l + Tbuprofen
Naproxen * Ketoprofen * Diclofenac (ZFHHIH A % (HHZE)FIH] Tbuprofen-d: H&! & 5
7B -SRI | Atenolol-dy B - 4 FEHTES 251> B-Estradiol » Estrone ffi*']
Estradiol-"C: &l » Estriol » 17 a -ethynylestradiol {f1*'] 17 & -ethynylestradiol-“C &
10 783 = 4 (P28 "] PFOA-"Cs &k -

iﬁ%?ﬁﬁﬁﬁ [FRELE i AR ; P T3l s SRR KRR 50 ng/L B
G B B AR i T PORIERT P 25 ng/L AT B - £ HLB

By MCX F V[EGESF IV > /s f ) F[] LC-MSMS 2&5 7547 03 EE [l
4



FEEEE RO B I R

FoA Z A o [UEEIEERSNETS o 277 PFOS ~ PFUnA » PFDoA %2 B <1
g LA 0% 9t o FERAVE USSP [HIEE RS 75.2%~118.3% 1 fH] o H°
SOEf RIS R F ) 11 FETS GPBER {7 I (s R > B BB TR AL
i V[l (75.9~133.7%) °

ok R A A R E R

HUSPE [ LCAISAS [P A e sk
B4 P RATE S A PR )

RS NS

L - A

e 2 &
25% MeOH:% A fe 9 S

B ST

3-1-3  ThyE (EREIEF i (method detection 1mit » MDL)

EEE S e Ny = G i R = R U
|| SRS BV | R e S g5 MRy SPE F JVEPEE M) LC-MS/MS
R > VPSR T (signal-to-noise ratio, SIN)= 10 V42 [SRfIRE £
1#=43% 7 MDL (Gros et al., 2006) * % FF3 50 #&i f g2 (= (i ¥2p MDL #e . B I i
PP = Fr o 1904 0.05-5 ng/L V] 24 (P MDL ST IR B f B
w7 A
3-2 BB

RFERBRER TR g FOIPTREIIRA Fr o Tk P
I EURS R DR IR SR IR - o B BRRRRES S
’FEW#IJJT’T %'%E%EE‘\T%Q RS il AE g o U N

42



STZ Hh SRR BT B

s s @(ﬁﬁf‘ﬂq)

7 HRIERT HF F Q013 F 36 FI~3 ] 10 E‘)TF”[ AR R 20 %“ &
?F, F[Jﬂ‘*‘ﬂﬁﬁ 14 l@ﬁﬂ/['ﬁ'“ s AT~ FTTEYE 6 Eﬁﬂ['ﬁ'ﬂ“’ JuFRA) o H A
WA P HIGeA =) > 50 FEE UEFTES RPN 56N USRI IR L ng/l
WA E o E 1 3 *Ef'?%%{“ff’”;'/ﬁﬁ['ﬂ%@‘\ EE pg/l W I TR
17 a -ethynylestradiol (1.8 w g/L)%* Ol4 ﬁﬁé%dﬁ?ﬁﬂ?ﬂ ; J”E"J kg U B
Sulfamethoxazole (1.8 1 g/LYWT OS5 FRARRE DV Asrt T RS » £ £ Acetaminophen (0.9-1036
ng/L) ~ Caffeine (1.2-931 ng/L) ~ Ibuprofen (17.4-837 ng/L) ~ PFHxA (6.1-358 ng/L) ~
Bezafibrate (0.1-257 ng/L) ~ Gemfibrozoil (0.1-172 ng/L) ~ Naproxen (128 ng/L) ; £l fr.V
U F ?’JJFT (4T 100 ng/L F{YF 373 (ErRfAd L -

PRI G d =) 0 T 2 dg (PR A TR B fr:s’zfp‘. » Ef[1 PFBS -
PFHxS ~ PFOS ~ PFHxA ~ PFHpA ~ PFOA ~ PENA VAgitl i F“ KT 80% ; E WL
Acetaminophen » Gemfibrozoil (70%) ; PFDA (65%) ; Sulfamethoxazole (60%)
Sulfadiazine » Sulfamethazine (55%): ¥ | # %% Caffeine - Carbamazepine » Estrone (50%)
EErVEE F[ff”ﬂ/’fﬁﬁ“ﬁfﬁﬁ*‘ﬁ@ﬁ? 50%:hx 1720 {f l‘{ﬁdﬁigﬁll Erythromycin-H0 -
Clarithromycin ~ Pipemidic acid ~ Norfloxacin ~ Dimetridazole ~ Metronidazole ~ Atenolol ~
Acebutolol ~ Naproxen * Trimethoprim [ {F 4% 02 T%W?F@EU*U b9t T 50 #E
F RSB 5 34201 ] 1> Roxithromycin ~ Tylosin ~ Ciprofloxacin ~ Propranolol * Metoprolol
Sotalol * Ketoprofen * 3 -Estradiol » Estriol » PFDoA 4 { ffr Akl 1 RLASHRIZ ([
W4 3 ERRIA Y

MRRBIR TG )+ 7 20 FHRBENI  O2 SRARRIV il s g
Ehfs 234 ) > FTOWER A12 ~ Al4 =2 014 ﬁeﬁf?ﬁgm 7E1) ~ F29 ﬁﬁ%ﬂﬂw ) ~ F10 $7
RS 75) - I PUFR BRSSO PRrE o 9-15 [ - AEde Y
PSSRy 2E0EET F‘@ﬁﬁiﬁﬁ?’ PIE vy ue U f =

W BRI B 12 (S PO REPRREEE ST AL A2 - A4
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PSP B I
ALL~ A12~ A17~ FI7 ~ F24 ~ F29 ~ F162 ~ 02 ~ O14 &7 ™ 4 & B F | infi #/ &

2. N R (R

+ 7 (ERIRESN F F Q013 F 6 ] 20 [I~6 F] 22 P EREAR] S5 o F A
AEY SRR 12 (WIS o WS T8 10 BOIRE - R
) s PR 2 BN R ) » PURIV- R S R
DT R E S S o B BRSSO T  HUT TR R
i U S | R R - R A R e
R Y]

e ﬁ?ﬁr SO P VGHTIEE YIRS 0 B AR PR A

HRH - EJ#;?F?J‘UJT’TEF%JF HI o 50 FE | RS R e A3 A | R
FLARHI Y > B[R 280140 7 | ‘@?’iji%@ﬁ&@ ng/L W% S5k E 10 FE [ p?’i

B AHT 100 ng/L > 57 []J5%S Naproxen (128 ng/L) ~ Gemfibrozoil (172 ng/L) ~ Bezafibrate
(257 ng/L)~Flumequine (317 ng/L)~PFHxA (358 ng/L)~Ibuprofen (837 ng/L)~ Caffeine (931
ng/L) W EEE 1o/ E7RAY Acetaminophen (1 ¢ /L) ~ Sulfamethoxazole (1.8 « g/L)
F117 a -ethynylestradiol (1.8 ¢ g/L) [ gk | & [~ p?”“ﬂ’?%@ﬁfi 100 ng/L> P49t >
Roxithromycin * Tylosin ~ Sotalol ~ Ketoprofen ~ S -Estradiol ~ Estriol ~ PFDoA -2
AR T oA BLASRET (S0 22 RAIRIEY « [0 5% 1 G791 17 a -ethynylestradiol
AESE ﬁ‘zﬁﬂfiﬁ R o (EEFT 014 %ﬂ/ SY— VPR o

A — KO SO R TIPSR B R A i
VL, Rl o ﬂqﬁwﬁﬁiﬂﬁ# HEF P SR B YRR R
T R P B - A TR S SRR LY BT S Y
Bl T T RIS R Py 12 (WS T O2 ﬁﬁ?ﬂ(?‘é’?ﬁﬂ NPT el 1A
PSP R ST ERBE 1 34 A 5 YT MR 1 26 ) SRl
R (RIS B 1820 ng/L) PHRRIS ! FERARET A NBORS VRS AL
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STZ Hh SRR BT B

1) =B IORY 25 78 (b k% £ 298 ng/L) > FJ# KD AL(F 77 = B T) ~ F290Fr
A5H s I Ol4(%ﬁﬂj%§iﬁ\l B[ )Y 20 fﬁj(ﬁﬁ.’ﬂ%@ £% 1822 ng/L) > A4(’F",:I°‘
TIHFEREJ ) 18765 (kRS 15 9.3 ng/L) »  PHERRI] AL Gkl 7 ) 47 9 57
15 78 o pI9t > AR PHARIE PRIV A £ A 90 I~ SRR b R e gk
H oA BT T VTS PR R SR - R D AT
TR RS

Aol S (A RSP R I (2 (SO < A
4 4 F[f}*’JHI HTT BT RRE 5 (79 5T HIIEY PFHDA (100%) ~ PENA (100%) ~ PFHXS
(97%) ~ PFHxA (94%) ~ PFOS (94%) ~ PFBS (91%) ~ PFOA (85%)* PFDA (74%) > 53]
FiM BT £18% Caffeine (71%) ™ Sulfamethazine (68%) « b3 9F & ¥ | 4 FE= Pl Al
FAFTETERT 50% » 77 PlIEY Sulfamethoxazole (62%) ~ Sulfadiazine (53%) + Gemfibrozoil
(50%) % Carbamazepine (50%) ; I & 36 @i@ﬁﬁ’ﬂﬂfﬁtIﬁﬂﬁﬁ*¢ﬁ’J‘if? 50% » [ EFITE)
23 FETE VB Rt T T 10% o BIS » Ferd DUERBE LG A 10 ng/L 5
FAFEEH 50%.V | TSR 55 | B PFHpA ~PFHXA ~PFOS ~PFOA ~ Caffeine
Sulfamethazine ~ Sulfamethoxazole ~ Sulfadiazine ~ Gemfibrozoil » Carbamazepine °

PAI a3 e e PR £ 00 TR I | RIS PR Y o R
PRI Bl o 2R 4 F B Ry BTN MREUT PRI S A PEREIRET 20082010 F
AN FTEE VS BT RS T L R AR R R sl
SRR RIS R VR 2 B TN - PIYE 0 AR [ 4 R VR R
Bt > SRS Sl BREERICE Y = g (TP FEEN [ IE RS
SIS FHEREE A B IF <

SR RO S PR RS SR YN [ AR A A SOBIR
R 57 = TR S P R TR HH(CCLI) FE 5 e o B BT (PCCL) (3 A Z)aE i
P> g 7FER 7 (& Caffeine ™ O2 FRARR Y bt R Gy [pufaic s |4l 9t
EL | MRS Bl e b IR B (A RS I (E T Estrone V deb bl
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PSP B I

N RS YA TR @ﬂ%ﬁwwﬁ# = $ie 5 =)
TS YA B AR RS Y -

S BRI E SR

(5 PR 20 (R 23 R 14 TR

liﬁﬁ" AP

VBT

B ozl e bl
Al | 3y % | By [~ I

A2 | s | oETT v B g

A4 | s | aTT v RS

A8 | - % — Bl

A9 v | - I 7]
All | &7 | syo v P |

Al2 | By % | BT 4 ]

Al4 | Y- % - RHB)

Al7 | By % | By v R ER)

F10 | »y- % — 2Fi3t sl |

FI7 | &y % | 33° % b sl )

F24 | &y- % | 837 7% NS E S

F29 | &y % | 5y 5 FLALIS ] el
F162 | 57— % | &= % % ]

Z1 — E1 %EVLHFﬂ

22 | - e |

02 | -3 | syov AP

05 5T v - B0 s - |

O12 | 37— % — P %Wﬂj
Ol4 | & » | 5= REIEN B [

015 | &y~ > — | FIFRE RS

R | - | - LT | Fri

e+ 20 HRERETIIED 2013/03/06~2013/03/10 » %= SHRELE T¥IES 2013/06/20~2013/06/22

i
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FA - 507 ERFTETR RPN TR TR R PR AR

DER T e

(ng/L) MDLs Al A2 A4 A8 A9 All Al2 Al4 Al7 F10 F17 F24 F29  Fl162 02 05 012 014 015 J2 Z1 Z2
RS %
(Sulfonamide antibiotics)
Sulfadiazine 0.1 0.540.1 ND 384506 0.1%0.0 ND ND 05402 38405 34102 16403 ND ND 1.840.1 ND 14.440.5  0.5%0.1 ND 1.1£0.1 ND ND - -
0.310.1 ND 2.910.1 ND 0.4%0.1 1.740.2 ND ND ND ND 27402 - 5.540.1 - 0.840.1 ND
Sulfamethoxazole 0.1 43.7£1.2 ND 6.740.4 ND 0.310.1 ND 0.740.3 63402 ND ND ND 17.0£1. ND 0.240.1  1820%78.1 ND 24403 42437 04301 0.5%0.1 - -
298+20.6 ND 12.0£1.0 ND 0.740.3 0.310.2 ND 21.1%1. ND 0.1#0.1 22722 - 57.7+4.0 - ND 0.120.0
Sulfathiazole 0.5 ND ND 0.7+0.0 ND ND ND ND 0.840.1 ND 1.740.2 ND ND ND ND ND 3.040.2 ND ND ND ND - -
ND ND 0.840.1 ND ND ND ND ND 1.040.3 ND ND - 0.6£0.0 - ND ND
Sulfamethazine 0.1 ND ND 31304 16400 ND ND 51402 84+13 25014 289102  1.8+0.3 ND 83106  5.1%0.7 ND 3.440.2 ND 1.940.2 ND ND - -
030.1  1.240.1 17401 0.4%0.1  2.2%0.1 7.140.2 2.240.2 ND 76503 61303 ND - 9.840.8 - 137402 46510
Sulfamonomethoxine 0.5 ND ND ND ND ND ND ND 1.310.1 ND ND ND ND ND ND 1.840.3 ND ND 0.6%0.1 ND ND - -
0.840.1 ND ND ND ND ND ND ND ND ND 0.740.2 - 1.540.2 - ND ND
Sulfadimethoxine 0.5 ND ND ND ND ND ND 0.810.1  4.3%0.3 ND ND ND ND 1.240.1 ND ND ND ND 1.240.1 ND ND - -
ND ND 1.5%0.1 ND 1.0+0.2 ND ND ND 0.840.1 ND ND - - 1.540.3 - ND ND
IR R
(Macrolides antibiotics)
Erythromycin-H.O 0.1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 54.840.9 ND ND ND ND ND - -
ND ND 22116 ND ND ND ND ND ND ND 18.412.4 - ND - ND ND
Clarithromycin 0.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 6.940.5 ND ND ND ND ND - -
ND ND ND ND ND ND ND ND ND ND 12.550.8 - ND - ND ND
Roxithromycin 0.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - -
ND ND ND ND ND ND ND ND ND ND ND - ND - ND ND
Tylosin 1.0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - -
ND ND ND ND ND ND ND ND ND ND ND - ND - ND ND
DT VERAR(2013/03/06~2013/03/10) =t BT TRERAR(2013/06/20~2013/06/22)

ﬁ%t: ND: not detected > {Z% 3k {HH[RGHL
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B

RN AL

T

24~ 5078k 'Eéﬁ%?ﬂﬁ’dﬂ*f}j%%ﬁfﬂ AR R R R R
(ng/L) MDLs Al A2 A4 A8 A9 All Al2 Al4  Al7 F10 F17 F24 F29 F162 02 05 012 014 015 12 Z1 72
= FIREPed 3 (Quinolone antibiotics)
Nalidixic acid 1.0 - ND ND  29%0.1 ND ND ND ND ND ND 1.640.0 3.240.1 ND ND ND 16.4%1.1 ND  ND ND ND  ND - -
= 40502 ND 16205 - - ND ND - ND - ND ND ND ND 14.310.6 - - ND - - ND ND
Flumequine 0.5 - ND ND ND ND ND ND ND ND  ND ND 2.440.1 ND 41304 ND 6.610.3 ND  ND ND ND  ND
- 10502  ND ND - - ND ND - ND - ND ND ND ND ND - - ND - - 317421.0 ND
Pipemidic acid 1.0 - ND ND ND ND  ND ND ND ND ND ND ND ND ND ND 10.240.7 ND  ND ND ND  ND - -
= ND ND ND - - ND ND - ND - ND ND ND ND 2.610.8 - - ND - - ND ND
Norfloxacin 1.0 - ND ND ND ND ND ND ND ND  ND ND ND ND ND ND 9.340.9 ND  ND ND ND  ND - -
= 2811 ND ND - - ND ND - ND - ND ND ND ND ND - - ND - - ND ND
Ciprofloxacin 0.5 - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND  ND ND ND  ND - -
= 1.6£1.1  ND ND - - ND ND - ND - ND ND ND ND ND - - ND - - ND ND
Ofloxacin 05 - ND ND ND ND ND ND 0.9%0.4 ND  ND ND ND ND ND ND 11.8£1.0 ND  ND ND ND  ND - -
= ND ND ND - - ND ND - ND - ND ND ND ND 7.911.3 - - ND - - ND ND
PRI REHS Sk (Imidazole antibiotics)
Dimetridazole 0.5 - ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.840.5 ND  ND ND ND  ND - -
= ND ND ND - - ND ND - ND - ND ND ND ND ND - - ND - - ND ND
Metronidazole 0.5 - ND ND ND ND  ND ND ND ND ND ND ND ND ND ND 26.2%1.3 ND  ND ND ND  ND - -
ND ND  4.9%6.7 - - ND ND - ND - ND ND ND ND 35.6£59.5 ) - ND - - ND ND
B-SHEIRTH (,B-blockers)
Propranolol 0.6 ND ND ND ND  ND ND ND ND  ND ND ND ND ND ND ND ND  ND ND ND  ND - -
= ND ND ND - . 5.4%1.6 ND - ND - ND ND ND ND ND - - ND - - ND ND
Atenolol 1.2 - ND ND ND ND  ND ND ND ND  ND ND ND ND ND ND 3.640.7 ND  ND ND ND  ND - -
= ND ND ND - - ND ND - ND - ND ND ND ND ND - - ND - - ND ND
Metoprolol 0.6 - ND ND ND ND  ND ND ND ND  ND ND ND ND ND ND ND ND  ND ND ND  ND - -
= 78505  ND ND - ND ND - ND - ND ND ND ND ND - - ND - - ND ND
Acebutolol 0.6 - ND ND ND ND  ND ND ND ND  ND ND ND ND ND ND 0.740.4 ND  ND ND ND  ND - -
= ND ND ND - - ND ND - ND - ND ND ND ND ND - - ND - - ND ND
Sotalol 0.5 ND ND ND ND  ND ND ND ND  ND ND ND ND ND ND ND ND  ND ND ND  ND - -
- ND ND ND - - ND ND - ND - ND ND ND ND ND - - ND - - ND ND
A7 3k (EREIR L = U FT OVBRERQ013/03/06~2013/03/10) T BT SRERAR(2013/06/20~2013/06/22)

ﬁéfi ND: not detected > {&

48



A~ 507 | RFTEERP T

FiA T TR A PR AR R

DER T e

(ng/L)

ZHEERA % (HFj (NSAIDs)

Acetaminop

hen

Tbuprofen

Naproxen

Ketoprofen

Diclofenac

[ < e [ Y REE (38 (Lipid regulator and cholesterol lowering drug)
Clofibic acid

MD
Ls

Al

0.1 : ND

= 7.0%1.

= ND

= ND

= 8.120.

8

0.1 : ND

A2

8.4%0.

3

ND

17.440

7.8%1.

ND

ND

ND

ND

ND

ND

ND

ND

A4

6.540.

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

A8

ND

ND

ND

ND

ND

ND

A9

24710

9

ND

ND

ND

ND

ND

All

29.1¢1

2

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Al2

1.340.

0

ND

ND

ND

ND

ND

ND

ND

3.540.

ND

0.1£0.

0

ND

Al4

2.0%0.

2

ND

ND

ND

ND

ND

Al7

24.3%1
9

ND

ND

25141,

ND

ND

ND

ND

ND

ND

ND

ND

F10

ND

ND

ND

ND

ND

ND

F17

ND

ND

222420

8

ND

ND

ND

ND

ND

ND

ND

ND

ND

F24

7.0%0.

2.1%2.

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

F29

ND

ND

83.2t4.

53.2%2.

ND

ND

ND

ND

18.241.

6.612.3

ND

ND

F162

0.9%0.

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

02

1036155.

7

ND

837£29.3

75.812.8

128£1.0

ND

ND

ND

332149

13.911.8

1.0£0.1

ND

05 012 014 O15 R YA Z2

ND 3240, 20+0. 2240, 1242

ND ND ND ND ND

- - ND - - 18.0£2  10.5%0

2 1

ND ND ND ND ND

ND ND ND ND ND

ND ND 2.130. ND ND

ND ND ND ND ND
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FTIERIB B L A

Gemfibrozoi 0.1 - 0810, 0.1%0. ND  03%0.  04%0.  02%0.  0.1#0.  0.1%0. ND 03%0.  0.6%0.4  0.1#0. 445%6.  ND  1723%12  0.1#0. 02¥0. ND ND ND
1 4 1 3 2 4 1 1 1 0 5 2 0 3
Z100%2 ND ND - - ND ND ND ND ND  74t12 ND 3.240.9 - - ND - - ND ND
8
Bezafibrate 0.1 - ND ND ND 4040 ND ND ND  0.240. ND 0.840. ND 0.240. 257424 ND ND ND  0.1#0. 02%0. 0.6%0. 0.1%0.
5 1 3 0 7 2 4 2 1
- ND ND ND - ND ND ND ND ND 3563  ND ND - - ND - - ND ND
2
ﬁ%t: ND: not detected » {54573 {{IREIAHRL - 0T TRERA(2013/03/06~2013/03/10) DY TRERAR(2013/06/20~2013/06/22)
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RE R
A - 50T ESERIES RO R R Py SRR AR B GR)

(ng/L) MDLs Al A2 A4 A8 A9 All Al2 Al4 Al7 F10 F17 F24 F29 F162 02 05 012 014 015 12 71 Z2

Caffeine 0.1 - 214%674 3131274 ND ND 152440  12.8£18.0 ND 73143 5.8+4.8 ND ND 35.810.4 ND ND 931435.6 ND 1.212.0 ND 18.3t133  ND - -

= 3.5%1.5 4.550.6 9.340.7 - - 23121 10.3t4.4 - 10.2¢1.7 - 75518 89.3%6.5 5.5%0.6  15.5%12.6 11.148.1 - - 12.0£3.6 - - 473+0.6 34934

Carbamazepine 0.1 - 41403 ND 2.00.2  ND ND ND 0910.0  37.90.5 ND 0.540.1 ND 5.540.7 1.810.2 ND 5.1340.2 0.440.0 ND 9.540.3 ND ND - -

= 19.810.6 ND 2.610.2 - - ND 1.440.0 - ND - ND 3.4%0.1 2.610.2 ND 5.410.2 - - 14.740.6 - - ND ND

g
g
E
E
g

0.740.4 ND 24437 ND ND ND ND

E

Pentoxifylline 0.25 - ND 0.4%0.1 ND 0.4%0.7 ND ND ND - -

= ND ND ND - - ND ND - ND - ND ND

E

ND ND - - ND - - ND ND

Lincomycin 1 - ND ND ND ND ND ND 4.0+0.4 ND ND 3.8%1.5 ND 1.41.2 16.9t1.0 ND 48.4%8.5 ND ND 4.910.2 ND ND - -

= 1.130.5 ND ND - - ND 2.5%0.9 - ND - ND ND 8.5%0.5 ND 2.6£0.2 - - 12.5%0.7 - - ND ND

Trimethoprim 0.1 - ND ND ND  ND  ND ND ND ND ND ND ND ND ND ND 178508 ND ND ND ND  ND - -
S 4002 ND ND - - ND ND - ND - ND ND ND ND 0.130.1 - - ND - - ND ND
F§E: ND: not detected » {473k [EREIFIL o - T ERER(2013/03/06~2013/03/10) Tt BT SRERER(2013/06/20~2013/06/22)
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FTIERIB B L A

Fd ~ SO0TEE VBRI AP T R R B BRI B GR)

(ng/L) MDLs Al A2 A4 A8 A9 All Al2 Al4 A7 FI0 F17 F24 F29 Fl62 02 05 012 014 015 2 YARYA)
g
3 -Estradiol 2.5 - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
= ND ND ND ND  ND ND ND ND ND ND ND ND ND ND
Estriol 5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND  ND ND ND ND
Z ND ND ND ND  ND ND ND ND ND ND ND ND ND ND
Estrone 1 -~ ND ND ND ND ND ND ND 1003 ND 14405 90fL7 ND 3303 12410 147¥21 ND  23#0.5 2512 13402 1303
Z ND ND ND ND  ND ND 59t1.6  ND ND ND 14.91.0 ND ND ND
17 a -ethynylestradiol 2.5 - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1822150 ND ND
Z ND ND ND ND  ND ND ND ND ND ND ND ND ND ND
ZE: ND: not detected > {273 [RHIRHIL - =0T TRFRER(2013/03/06~2013/03/10) Tt BT SRERAR(2013/06/20~2013/06/22)

E
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IV T B ERRAR R B
R~ SOTBE VBRI RO R R R MRS R GR)

MDLs Al A2 A4 A8 A9 All Al2 Al4 Al7 F10 F17 F24 F29 F162 02 05 012 014 015 12 Z1 Z2

2 FURELFATR (PFASS)
PFBS 0.05 - L6t0.1 29407  13#0.01  19%0.1  0.9%0.1 3403 5.240.6 15501 12t02 34105 ND 2.340.5 4.140.3 4.840.7 21302 15302 1.4%0.0 2.940.5 4.240.3 ND - -

I 13102 19402 0.840.2 - - 44105 1.0£0.1 - 0.740.1 - ND 0.610.0 4.5£1.0 43104 1.340.1 - - 1.940.3 - - 1.650.3 23402
PFHxS 0.08 - 0.510.1 48102  12%0.1 12401  0.6%0.1 ND 1.740.8 0.940.1  0.6£0.1 1.040.1 9.3+0.7 0.340.1 1.540.2 2.140.9 30403 LO0.1  1.240.1 3.640.3 83109  0.9%0.1 - -

I 03100 33%03 02400 - - 0.240.1 0.840.1 - 0.240.0 - 43128 0.240.0 2.60.5 2.410.5 23403 - - 3.340.4 - - 12401 15403
PFOS 0.25 - 31#02  3.1#04 09401 35807 0.60.4 1.340.2 6.4%1.0 1.540.2 ND 8.840.4 60.96.2 1.140.3 4.6£2.2 6.040.8 1740.1 09402  1.6£0.6 9.340.5 5.0£2.0 ND - -

T 56104 11214 33%09 - - 4.4%0.5 16.810.3 - 1.120.2 - 35.5+4.4 1.240.2 768165  9.0%0.6  28.6fl.1 - - 11.9%1.3 - - 50407 8.1%2.2

2 §380% (PFCAS)

PFHxA 0.1 ~ 133%09 38648 62406 12005 ND 133£17.1 108£212  6.1%0.9 16116  56.6£50  358+50.9 365484 ND 96.2+16.1 32342  1T7ELS  63%0.6  145E116 16318 60.3%6.6 - -
I 93t13 198829 27406 - - 86.06.1 19.9%1.4 - 10.243.1 - 240%476  9.8%0.1  753%f163  63.7t119 6909 - - 46,1452 - - 81303 18.1%27
PFHpA 005 24402 6001 143001 05101 1.240.1 0.9%0.1 2.8%1.5 1240.1  05%0.1  1.5%0.1 5.0£0.3 L1101 149305 1.8%1.4 38102 02400 3.740.2 1.6%0.1 72405 0.70.1 - -
I 56104 63103 07401 - - 1.120.1 5.140.2 - 0.240.1 - 4.910.7 0.740.1 46365 1.0£0.1 5.240.3 - - 1.740.3 - - 99406  2L.1%1.6
PFOA 0.05 ~ 3807 184%50 ND ND 2.0%0.3 5.0£2.1 9.340.5 12.340.6 ND 4.540.5 38.420.9 34405 29.0%0.6 9.5£2.4 13308 ND 3.640.6 7.140.8 23316 4.340.6 - -
I 119t16 139107 29404 - - 3.240.9 10.9£2.2 - 0.140.2 - 124156 2740.1  40.3£10.5 ND 18.1£1.7 - - 7.540.8 - - 174417 33.0%0.8
PENA 0.1 - 23102 L7402 19304 02401  0.740.1 0.340.0 1.410.4 0.6£.1  05%03  1.9%0.1 3.240.4 1.0£0.1 2.540.2 1.310.7 16102 0510.1  1.650.1 2.540.2 1350.1  0.5%0.0 - -
I 32t04 16502 12402 - - 1.140.7 2.4%0.3 . 0.240.2 - 1.1£0.1 0.440.2 6.610.4 0.440.1 44504 - i 3.3%1.2 - - 5787 97107
PFDA 0.05 - L1300 03101  0.740.1 ND 0.310.1 ND 1.240.2 ND ND 0.540.1 ND 0.340.0 0.910.3 1.240.1 0.6£0.1 ND 1.120.1 1.6£0.1 0.310.1 ND - -
I L5030 07401 1.3#0.1 - - 0.240.1 1.310.1 - 0.240.1 - ND 0.140.0 2.310.4 ND 2.040.1 - - 1.610.2 - - 1350.2 56406
PFUnA 0.25 - ND 0.610.1  0.310.2 ND ND 0.740.6 0.340.1 ND 0.4%0.1 0.4%0.1 ND ND 0.3+0.0 0.640.2 ND ND ND ND ND ND - .
o 03401 ND ND - - ND ND - ND - ND ND 1.240.3 ND 0.540.2 - - 0.410.3 - - ND 0.310.2
PFDoA 0.25 - ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND - -
= ND ND ND - - ND ND - ND - ND ND ND ND ND - - ND - - ND ND
ﬁ%t: ND: not detected » {247 3 {{ISHIAFRL = U FT OVERERQ013/03/06~2013/03/10) T BT SRERAR(2013/06/20~2013/06/22)
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P L PO B L

FA -~ FURFETSRPRT RRRIE - B SRR S

5Y— YRR CIS N -
(A 20 [HRARED (H 14 EERERED
| =y, - , BUEEF SR NER R . " L ik o R ER!
R RITREE ) (ng/L) TERER @) (ng/L)
B DS
(Sulfonamide antibiotics)

Sulfadiazine 11 55% 0.1-14.4 7 50% 0.3-5.5
Sulfamethoxazole 12 60% 0.2-1820 9 64% 0.1-298
Sulfathiazole 4 20% 0.7-3.0 3 21% 0.6-1.0
Sulfamethazine 11 55% 1.6-28.9 12 86% 0.3-13.7
Sulfamonomethoxine 3 15% 0.6-1.8 3 21% 0.7-1.5
Sulfadimethoxine 4 20% 0.8-4.3 4 29% 0.8-1.5

IRk %

(Macrolides antibiotics)

Erythromycin-H.0 1 5% 54.8 2 14% 2.2-18.4
Clarithromycin 1 5% 6.9 1 7% 12.5
Roxithromycin 0 0 ND 0 0 ND

Tylosin 0 0 ND 0 0 ND

= Rt S

(Quinolone antibiotics)
Nalidixic acid 4 20% 1.6-164 3 21% 1.6-14.3
Flumequine 3 15% 2.4-6.6 2 14% 1.0-317
Pipemidic acid 1 5% 10.2 1 7% 2.6
Norfloxacin 1 5% 9.3 1 7% 2.8
Ciprofloxacin 0 0 ND 1 7% 1.6
Ofloxacin 2 10% 0.9-11.8 1 7% 79
PRI SRS
(Imidazole antibiotics)
Dimetridazole 1 5% 1.8 0 0 ND
Metronidazole 1 5% 26.2 2 14% 4.9-35.6
B - HIE e
(B -blockers)
Propranolol 0 0 ND 1 7% 5.4
Atenolol 1 5% 3.6 0 0 ND
Metoprolol 0 0 ND 1 7% 7.8
Acebutolol 1 5% 0.7 0 0 ND
Sotalol 0 0 ND 0 0 ND
A 5 L B
(NSAIDs)
Acetaminophen 14 70% 0.9-1036 1 7% 2.1
Ibuprofen 4 20% 17.4-837 7 50% 7.0-251
Naproxen 1 5% 128 0 0 ND
Ketoprofen 0 0 ND 0 0 ND
Diclofenac 4 20% 2.1-33.2 3 21% 6.6-13.9
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BY= 1 SHE PR

A - - RS RS SRR - R R R GR)

57— SRR BYZ TRERRR
(FH 20 HEARED (H 14 HEARED
WS AR E RIS AR R

E Iﬁﬁﬁiﬂ"ff’d bl ‘W (%) (ng/L) i1l Hﬁ‘iﬁ #Iﬂi (%) (ng/L)

Clofibic acid 2 10% 0.1-1.0 0 0 ND
Gemfibrozoil 14 70% 0.1-172 3 21% 3.2-10.1
Bezafibrate 9 45% 0.1-257 1 7% 35.6

Caffeine 10 50% 1.2-931 14 100% 2.3-89.3

Carbamazepine 10 50% 0.4-37.9 7 50% 1.4-19.8

Pentoxifylline 4 20% 0.4-2.4 0 0 ND

Lincomycin 6 30% 1.4-48.4 5 36% 1.1-12.5

Trimethoprim 5% 17.8 2 14% 0.1-4.0
/3 -Estradiol 0 0 ND 0 0 ND
Estriol 0 0 ND 0 0 ND
Estrone 10 50% 1.0-14.7 2 14% 5.9-14.9
17 a -ethynylestradiol 1 5% 1822 0 0 ND

PEBS 18 90% 0.9-5.2 13 93% 0.6-4.5
PFHxS 19 95% 0.3-9.3 14 100% 0.2-4.3
PFOS 18 90% 0.6-60.9 14 100% 1.1-76.8

PFHxA 18 90% 6.1-358 14 100% 2.7-240
PFHpA 20 100% 0.2-14.9 14 100% 0.2-46.3
PFOA 16 80% 2.0-38.4 13 93% 0.1-40.3
PENA 20 100% 0.2-2.5 14 100% 0.2-9.7
PFDA 13 65% 0.3-1.6 12 86% 0.1-5.6
PFUnA 8 40% 0.3-0.7 5 36% 0.3-1.2
PFDoA 0 0 ND 0 0 ND




P L PO B L

=X ﬁ?ﬁﬁ%ﬁ?ﬁ%mwﬁ%’é%ﬁiﬁ?@?ﬁi

S0 REES R

5T R 5T R

HARR WERERPEr AR ERERPE

Al 13 25
A2 13 11
A4 15 18
A8 10 -
A9 11 -
All 11 11
Al2 20 15
Al4 20 -
Al7 10 12
F10 18 -
F17 12 10
F24 15 12
F29 19 20
F162 13 9
02 34 26
05 11 -
012 15 -
014 20 18
015 13 -
12 9 -
71 - 13
72 - 13
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ul

STZ F AR

F =~ FRERPV R RRRE - s - R SR SR

P FER Rt RE

S 22 SEE Sl A A Bt R B Flvi B
RS sk
(ng/L) (ng/L)

PFHpA 34 100% 0.2-46.3 1.8
PENA 34 100% 0.2-9.7 1.5
PFHxS 33 97% 0.2-9.3 1.2
PFHxA 32 94% 2.7-358 19.9
PFOS 32 94% 0.6-76.8 4.8
PFBS 31 91% 0.6-5.2 1.9
PFOA 29 85% 0.1-40.3 9.5
PFDA 25 74% 0.1-5.6 1.1
Caffeine 24 1% 1.2-931 11.1
Sulfamethazine 23 68% 0.3-28.9 4.6
Sulfamethoxazole 21 62% 0.1-1820 6.3
Sulfadiazine 18 53% 0.1-14.4 1.7
Gemfibrozoil 17 50% 0.1-172 0.3
Carbamazepine 17 50% 0.4-37.9 34
Acetaminophen 15 44% 0.9-1036 3.2
PFUnA 13 38% 0.3-1.2 0.4
Estrone 12 35% 1.0-14.9 24
Ibuprofen 11 32% 7.0-837 53.2
Lincomycin 11 32% 1.1-48.4 4.0
Bezafibrate 10 29% 0.1-257 0.4
Sulfadimethoxine 8 24% 0.8-4.3 1.2
Diclofenac 7 21% 2.1-33.2 8.1
Nalidixic acid 7 21% 1.6-16.4 32
Sulfathiazole 7 21% 0.6-3.0 0.8
Sulfamonomethoxine 6 18% 0.6-1.8 1.1

b 00 [WRRES R 14 R HF 34 HRRE
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P L PO B L

F =~ PRERPIVRRTARE - s R R T RGE)

| =3 LINE
RS 4 S e A e ’li';H ',?;@ ﬁiﬁ' ﬁ:l l f;f
R PR Al

(ng/L) (ng/L)
Flumequine 5 15% 1.0-317 4.1
Pentoxifylline 4 12% 0.4-2.4 0.6
Erythromycin-H.0 3 9% 2.2-54.8 18.4
Metronidazole 3 9% 4.9-35.6 20.2
Trimethoprim 3 9% 0.1-17.8 4.0
Ofloxacin 3 9% 0.9-11.8 7.9
Clarithromycin 2 6% 6.9-12.5 9.7
Pipemidic acid 2 6% 2.6-10.2 6.4
Norfloxacin 2 6% 2.89.3 6.1
Clofibic acid 2 6% 0.1-1.0 0.6
17 a -ethynylestradiol 1 3% 1822 1822
Naproxen 1 3% 128 128
Metoprolol 1 3% 1.8 7.8
Propranolol 1 3% 5.4 54
Atenolol 1 3% 3.6 3.6
Dimetridazole 1 3% 1.8 1.8
Ciprofloxacin 1 3% 1.6 1.6
Acebutolol 1 3% 0.7 0.7
Roxithromycin 0 0% ND ND
Tylosin 0 0% ND ND
Sotalol 0 0% ND ND
Ketoprofen 0 0% ND ND

B -Estradiol 0 0% ND ND
Estriol 0 0% ND ND
PFDoA 0 0% ND ND

oA R E 20 fRBRR N AR E] 14 SRR HEE 34 TR
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n

STZ F AR

%‘_{ Pul N )ﬁ{_[ﬁﬁﬁgﬂg@ < F 10 ng/L 7&%‘124:4\15’?51?? 50% i [%ﬁ?{jﬁ%J

g (g

FIEspr s LA S ’li;H w;@ ;%' ﬁ; r fﬁf

RS sk
(ng/L) (ng/L)

PFHpA 34 100% 0.2-46.3 1.8
PFHxA 32 94% 2.7-358 19.9
PFOS 32 94% 0.6-76.8 4.8
PFOA 29 85% 0.1-40.3 9.5
Caffeine 24 1% 1.2-931 11.1
Sulfamethazine 23 68% 0.3-28.9 4.6
Sulfamethoxazole 21 62% 0.1-1820 6.3
Sulfadiazine 18 53% 0.1-14.4 1.7
Gemfibrozoil 17 50% 0.1-172 0.3
Carbamazepine 17 50% 0.4-37.9 34
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PR R B LY R P
FoA I AP D EBERAPTE S RIS R E [ X B R R

B1(CCL3/PCCL)| ¢l 2V 4% 4
T E

e = : DWG' | PNEC®
[ 7 v L 1 EL AR
T 2 =
Sulfamethoxazole 1820 3.5x10"
Sulfamethazine 28.9 3.5x10"
Sulfadimethoxine 43 3.5x10"
HEEY TR
Erythromycin-H.0 54.8 4.9x10’
Clarithromycin 12.5 2.5x10°
Roxithromycin ND 1.5x10°
Tylosin ND 1.1x10°
= Fh IRt 3
Norfloxacin 9.3 4.0x10°
Ciprofloxacin 1.6 2.5%10°
PR Kt
Lincomycin 48.4 3.5x10°
7 B TR S (YR BE
Acetaminophen 1036 3.5x10°
Ibuprofen 837 4.0x10°
Naproxen 128 2.2x10°
Ketoprofen ND 3.5x10°
Diclofenac 33.2 1.8x10°
[ B e i T [ 5
Gemlfibrozil 172 6.0x10°
Bezafibrate 257 3.0x10°
B - B Y
Propranolol 54 4.0x10"
Metoprolol 7.8 2.5x10"
el
Caffeine 931 3.5x10°
FE A BEY
Carbamazepine 37.9 1.0x10°
H PPt
Trimethoprim 17.8 7.0x10"
Hige 5
5 -Estradiol ND 1.8x10° 9.0x10"
Estriol ND 50 3.5x10°
Estrone 14.9 30 3.5x10°
= i F ik
PFOS 76.8 2.0x10°
3 A
PFOA 40.3 1.1x10°

a.  RPV[pIEEREE 2008
DWG (drinking water guideline): ERF']-J<4&2¥&

b, SBERNETS RS R R EE (CCL3)/FH 532G H (PCCL)
PNEC (predicted no effect concentration): ¥ fﬁ,ﬁfi?@%ﬂ%@ il SRR T 70 &
F‘Uﬁe'%‘ﬁﬂj [l [T H 1=
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S TSR

SN SATHEER
F 7 (ERIEER RS RO B R S BB AL Al )
Pk DORH TR RS - TR
"J‘Hlﬁfﬁﬁ%%iiﬁ SIBGRAT ~ = TRAT ~ PRI PR RRRRRD So H FIR
5k~ TR > R o R RINITER B - B OISR T
REHIRIBEpy « TORIREE TS 2 LR 2 R R
A VR AR A e R

4-1 HEER

A TR AR ST A AT gﬁi,“?ﬁﬁlﬂﬁzﬁﬂ AR R R S e S
(Sulfonamide antibiotics) ~ Z1 ik Kipd F (Macrolide antibiotics) :“Fﬁp[ﬂﬁﬁiﬁﬁ@ B
(Quinolone antibiotics) ~ [ [t Kk & 3k (Imidazole antibiotics) ~ " o % e+
(Lincosamides antibiotics) + 7R (T} % [ ZENSAIDs) ~ [ 'EJFb[%"]F[H“'ﬁ“ [E2
(Lipid regulator and cholesterol lowering drug) ~ 8" ?tﬁ‘ﬁﬂ(ﬁ -blockers) ~ T &
(Psychostimulants) ~ ¥& f#%| 34 (Psychiatric drugs) ~ ™" Fri#id=gk(Vasodilators) ~ £l {4
Kfipt Sk (other antibiotics) ~ ¥I#25¢ ~ = 5 BL#[%(PFASs) W = J5 &% (PFCAs)%"
H50 788y« AfdR b i B VRGN 4mL 7 0.125 M EDTA-2Na » £
0.22 pm PSSR - ') 1M E@%‘ﬁzf‘ = pH fffi= 4.0« I BT
SR Y %T[E’é'@‘ﬂ\ ACHVGFAIENC F R G387 %90 EDTA-2Na bﬁ%f
pH)

ﬁi?ﬁ V55 #7 PPCPs B?ﬁ@i%‘?f{lﬁ?j > ELF[Iff ] HLB # ?V*E‘ﬁ?ﬂ/ FIAE Iw'fl?” ’
T O400 mL fARERT R c"’l?ﬁé,ﬂj R P e v i (sulfamethazine-"Cs ~
ciprofloxacin-Ds  ~ metronidazole-"C2,"N> ~ ibuprofen-Ds ~ roxithromycin-Ds
erythromycin-"C,D) + p39f - ffli ] MCX % MV bkl [ UEL (= 597> 20 200 mL ok
R EE = I [‘j)ﬁ%’igpﬁ#[(Atenolol—Dv‘Estradiol—”Cz‘ 17 a -Ethinylestradiol - "C. »
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P L PO B L

P95 o MR 3-6 mL/min PURSRIREI AL EVES o ) 6 mL I BEETE Y
fe A B 3 ml IR HLB S o S 3 ml PP BRSO -
S0, vTRATRIHELD - IS E R o R 37°C ZxNofriiziE 0 I') 0.4 mL
P B =25 1 75, V/V)[fl'??f ’ %ﬁ?ﬁfﬂﬁ = FIAEF 1045 m 75 PVDF )
VRUIp(13 mm)3ities > FbaZ RS LC-MS/MS 75 7 -

ﬁ‘@i P Ll 4ol i ﬁ?ﬂt‘ﬁﬁ\ﬂj » TV 400 mL R ?gcﬁ'[:%z?rf]#ﬁf[l RN
T?‘f%ﬁ[h(PFO A-"Cs)™ LA 14 2o 48] ] 3-6 mL/min RO AT A > ] 6 mL
JEE SRS > DA VRS o v 6 mL BN > TR i
IHHEEAT 37C ™ ZsaNofriizi » I') 0.4 mL PIH-S 57150 © 50, v/v)[fl‘i?f =
fii(i?ﬁ’fjéif% = FIAEE1045 pm A Nylon @13 mm)sgiel > SassmieifaE
LC-MS/MS 57 o
42 5 |

BRSPS E T S s Bl s BRP R ~ BRE)RHPY - Sulfadiazine
Sulfamethoxazole ~ Sulfathiazole * Sulfamethazine ~ Sulfamonomethoxine ~ Sulfadimethoxine *
Erythromycin-H-O ~Clarithromycin ~ Roxithromycin » Tylosin ~ Nalidixic acid ~ Flumequine ~
Pipemidic acid ~ Norfloxacin * Ciprofloxacin ~ Ofloxacin ~ Dimetridazole * Metronidazole -
Lincomycin ~ Acetaminophen ~ Ibuprofen ~ Naproxen ~ Ketoprofen ~ Diclofenac ~ Clofibric
acid ~ Gemfibrozil ~ Bezafibrate * Propranolol ~ Atenolol ~ Metoprolol ~ Acebutolol ~ Sotalol ~
Caffeine ~ Carbamazepine ~ Pentoxifylline ~ Trimethoprim ~ S -Estradiol ~ Estriol ~ Estrone -
17 a -Ethynylestradiol ~ PFBS ~ PFHxS ~ PFOS ~ PFHxA - PFHpA ~ PFOA ~ PENA -~
PFDA ~ PFUnA » PFDoA ¥ 50 FE 8= 4P VAl -

4-3 1 &
(=) RO SR E IR B S R
PR » 7 BT L -

(=) LY SRR o P FO R SR - R
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S TSR

e U [ R S I LA e S E =i V= S T A AN N 2 A Sy A
=) PR R A 6 (S R -

(PO SBPIRTGERLAR 1LY B PP e SUETT JRAORI (RO, 3Ry T [ -
IS R P L TR e 254 » PAIFA 7 TR At b LR 1 S
TP YIBE T A ISR (R

(20 ) 5T EVR ™ (P phse {51 i 5 1 7 4 )b Ot P SRR 0
FIUTAT P 4B PNIFS Y EDTA-2Na I RERGACT [ 3EPH 1T 5 722 RS 20 it
P& g (=0 ] 2 g b H ST BTV 1 2 (I 2 A Ot T
E A FUISRpUR -

4-4 FEH)
(—)?§J~IL'%H&%ﬁW?“*W§ SR P PR -
’J%F‘?Flﬂwﬁ‘l”f‘\#ﬁ% I %wﬁ%w& I ~/a¥§'ﬂ CHiz7h o

(Z ) EEDE(Volumetric flasks) = £ & 1Ty /&%ﬁﬁ’ﬁ 10 mL #{1 25 mL °
=) si#r= (Balances) : PR = 0.1 mg e
() P 7 (pH meter) * f= &l pH = 0.1 #15
() SERCi(Filter membrane) * 0.45 ¢ m % » 47 mm [l & > cellulose acetate 1/#T
045 pm "% > 13 mm {1 & > PVDE #1%F 5 0.45 ¢ m % > 13 mm {1 & > Nylon £71
B3 0.22 om A > 47 mm 1 # - cellulose acetate 7T -
() AR A T T BR(LC-MS/IMS) S - R R
L FSR=iRAb et -
® FE‘?‘T’?’EWE - ZORBAX Eclipse XDB-C18, 150 x 4.6 mm, 5 (£ m pore size
(Agilent)ﬁ? [ﬁji’eﬁ fﬁ[h °
® FELENMIAGRY I J\F 0.1% PR(-H5") F B J\ SmM [
[RiF(FIEs) » A s J‘F, 1 mM Eﬁﬁ&%(PFCs)
® FEEUFHIBATAY F"E@?F] O.L?F"&(r?“? )’ F"E@Fﬁ 5mM [P (E]



P L PO B L
BET) F"E@f’, I mM P& (PECs)
® ?%f?'ii?ﬁ‘ﬂ : 100%F' ' (Methanol)
® gl ¢ 1.0 mL/min
o BT E 204
® Ll - R
e T’?E\JJ‘ fif © 15 min 5 7 min (PFCs)
® EAVE TV IR

s _ , HPLC g5

Fflmin) R Lmin) e @ pi B ()
0.0 1.0 100 0

0.5 1.0 100 0

3.0 1.0 60 40

75 1.0 30 70

9.0 1.0 : 95

11 1.0 5 %3

D 10 100 0

5 10 100 0

®  PECs At Vet il I R (F -

. . HPLC iR ay

[ l(min) 3l (mL/min) A (%) FHEIB (%)
0.0 1.0 63 37

0.4 1.0 50 20

0.8 1.0 20 80

48 1.0 5 o

5.0 1.0 63 37

7.0 1.0 63 37

2 S T RAERMSIMS)
®  [onization mode: [~ E1 %@'?ﬁméﬁﬁﬁ@m ~ ESIH)

® Ton Spray Voltage (IS): 5.5 kV(I#%+") » -4.5 KV(FI¥E")
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3.

Y SRS

® (Curtain gas (CUR): 10

® (Gasl (GS1): 60

® (Gas? (GS2): 50

® Temperature (TEM): 500°C

® Interface heater (IHE): ON

® (ollisionally activated dissociation (CAD): 5
® MRM & $pRE T@'rﬁ f*E‘WD%ﬁ = B

B 5 g NWPJEJF“ iGN R NES

() F vy
NG SR ”E‘PFE *Qasis® HLB Cartridges, 500mg, 6mL » Oasis® MCX Cartridges,

150 mg, 6 mL ﬁ? [ﬁji’xﬁfﬁ#[ °

2. SVATAEEERT © VARIAN » 20 SPE FV [l it <

3.5 P Ak (N> Bvaporator) © i FREE AR E A1 AP ETED -

4IFR] R S AR 0% 810 mm oA -

SR 045 um A > 13 mm i > PVDF A1#T 5 0.45 um =% > 13 mm i

% > Nylon 177 o

=R

1.

BRI © T PRI R S B A EEE A 16 MQ-em ©
PR @ HPLC a’:&;[&ﬁlﬁgjﬂ\Lr@
PPk @ ACS @V o
R i IR EE
Gl T ACS SRR -

L EGRE © ACS s -

"Rk ACS EUR o

G DY AR & (Disodium ethylenediaminetetraacetic acid, EDTA-2Na) *
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P L PO B L
ACS Fqk
9. %ﬁﬁ?‘ﬁﬁi
(D) SR O.IN 2 5 (4] 04 g WS 100 mL Vel A<l -
(2) PR Y[HJE 0.125M: &2 HPI e &1 4.05 ¢ 2#\1:7" 100
mL VZHpl e
10. [’%fﬁ@iﬁéi?ﬁfﬁ
(1) Erythromycin-H.O f&2¥ Ff #‘ﬁ@i ITP 17V 10 mg erythromycin ') 15 mL
P ‘FEHETEJZ'—LLV ' 1 M’ﬁﬁf@ﬁ?f*ﬁﬁ%ﬁpH = 2.0 F RN 8 4 T 101
N NaOH 4 pH i 6.0 » || IHEEI % 25 ml - 4 i 12-20C > s
T
(2) H ot SARIE R THE(1000 me/L)) | PITRFEETH 5 > B 7 57-20
C» W15~
3 flﬁﬁfﬁh = 'J?T'?f?( (10000~1000~100~10 » 1 g g/L) I'JFIfE-=[<(25:75,
V/v)E) A FTEEfIE] o
46 PREER
(=) I JZ3s o e dy e e “’r'llﬁﬁﬁa%%ﬁﬁ%“ PRI G R
rﬁff;;s;«f:ﬁ%g HSE R (JTNTEA W101.50A° W102.50A 0 W103.50A S0 i) -
BT VEPRERSEITR G I PR R 5 3 AP i iy
() ﬁi’f# TTEET 4T o iﬁiéﬁ'nﬁ?ﬁ?”ﬁ’ééﬂﬁiféff S e ST VRN
RO AT A - T D 2 PR SR 0 VR TSR )
P o
4-7 WER
(=) A B
L oifr= P i fﬁﬁ%@E['f%’*ﬁ!ﬁ?ﬁ'%ﬁﬁ@%ﬁ#ﬂ?ﬁﬁ IR - R
== R BRI (R9E) 3 [’ﬁ%?ﬁﬁ (AR U’?%@’FE'E'}’ °
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S TSR

BL AR BTSRRI B ST (3 o AT~ )R R U
(Z) s
L >3 PR R l&ﬁq—j AP 0.125 M 7 EDTA-2Na » 1™ BT JE A ARl
* 4mL ” 0.125M ¥ EDTA-2Na E3'RLE ©
2. BRIV E R RL T PR 7 DI 045 m 2 022 o iR
ST -
3. DR I AR AV AT AC VAR -
(Z) #ITHERW
P~ HLB GO 0T * 7 4)
1. HLB M 20t s 6 mL P IERAYE & - FiIf 6 mL 2 B85 ik
Yo PR -

"M ﬁ@gﬁ?@f‘ = pH fifi= 4.0 » 2V 400 mL ~[~ERht ™ ) EL"IZ:EIZ?[':]#EHI
300 f[ Ff[l (sulfamethazine-"Cs ~ ciprofloxacin-Ds »
metronidazole-"C>,"N: ~ ibuprofen-Ds ~ roxithromycin-Ds ~ erythromycin-"C,Ds) » i
SPBERIT HEp -

4.8} 3-6 mL/min s HLB | Eh“FE[Fth » ' 6mL & %72%3"’#?%355?‘?
s AT -

S. AP FVEAZC T 3 mL P B 3 mL FES 4P (50 ¢ 50, viv)
3??’?@‘]{[ L = I B S T

OJHAEAT 37°C ™ Z (N iz > '] 400 0 L FIHE-A 357 ~f<(25:75, v/v)[p‘i?\f’
RS = -

7. [HWFHJQHHI 0.45 £ m =% PVDF sEielfpi(13 mm)iEpall o

8FIH A = B[V LC/MS/MS f5 [ (A= B [ ) > MRM B2

Ei %’:ﬁﬁ?} Pr o
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ST B B

¢ HLB [ 0iiCt 711 i)

-

1. HLB 4% ?Vﬁ?:'“\:ﬁﬁﬂiﬁ 16 mL PR & - FII 6 mL 2 85 sk
o PI935
2.2V 400 mL b R 5’[1%2%#5{] [ o
307 RN IS I (PFOA-"Cy) » Jac BRIl P il 29 = -
4.7} 3-6 mL/min pUifiguifast HLB A= i o I 6 mL 2L BE TRy
2 TP HZB A -
S. APHZFF FVEAEP T 6 mL P IR T B RN
OJHREAT 37°C ™ (N iiz iz > ') 400 o L FHIFH-F B57~1<(50:50, v/v)[pwg\
3%5@;@;\«5@3 .
7. [H‘YF"?TG: F'10.45 m ¥ Nylon V(13 mm)igily -
8F(HFA = FIf LC-MS/MS fif [=15 1 F152 B~ [ ]~ MRM BE ¥

SR T -

* MCX [ 2V Ht=

L MCX [ vk 4 i3 6 mL PIRFRIE 0 F] ) 6 mL o B ik
oo PRI H

2.1 IM BTG pH 1= 4.0 » 2V 200 mL R 1 <RI -
3.9 ik E [‘Jﬁﬂf?if‘%ﬁ fi(Atenolol-Dr » Estradiol-"C: ~ 17 a -Ethinylestradiol -"Cy)
LRI 1 -

471"} 3-6 mL/min P gfuifatt MCX BV i I'f 6 mL 2B fid vk il
AP

S.HAHFEEC P 6 mL PIH-NEOH (95 © 5, viv) THRHELY > 208 i
Ik -

6. J[IHEIAT 37°C ™ B RWITZE > 1] 400 1L I B -<(25:75, viv)[f!
T TR S -

TIRANEAEF1 045 4 m +% PVDF S{ETRIAC3 mm)ie -
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Y SRS

8 AP e = T LC-MSIMS $5 05 11 0 PR MRM B 5
SR

48 FERECH

(=) ARG T-H

Compl BB VAR (ug/L)
Vi=RiiRA s GOV > mL
V=t > mL

(=) sy

A xCixD

A, x RF xV,

fﬁ%ﬁ#dﬁiﬂéﬁ IR EEENETED
B J@%ﬁﬁﬁﬁﬁ%ﬁl{ﬁﬁﬁy £l (ng) -
ct PR R RS B -

RF + R0 2 B

C (ug/L)=

A

>

Cs:

Z

A.

D+ RghiATD FA R

9 e

(= ) ff E'J?TQT‘E'FET'T’?[?HH?F@W%—Fwﬁ b2 g EERIIASL Y (Multiple Reaction
Monitoring mode ° MRM)E\HJ‘ ) S - P [“‘F,qf*ag;\]gu:g_[ g g VR S
e LR RO BT (MBI 2002/65 T/BC)UFE S [ 55 47 » B - FaE g =

AP ERI L i385 T Ry BE 6T 4 identification points » £

BURLASEREIE VR (= APt el - Bl 2 R OAdrH 1 R MRM B
F[;,Z,Ea +j*7y@'r]qﬂ g:eg]\rfr EHRA A o
(=) ST A IEe [ RR  2 A (A iR i R R e [ 2R

RTRIER  H R AR 0T ff’?ﬁ‘/ﬁl}zﬁ?ﬁ‘r‘ﬁ%ﬂ@ R R TAT -
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PRSP B LY T

(=) RERIRUS ~ A2 (SD) FUEEHRYE 2 (RSD) » [l = Dot it
3 A Tty - = H s A o o O plipse VARYE (R 23096
*] o [ RSD A 3096 ¢

() (R IVDL) G 2 VR IO o= 0 IR OB - AU
AT R S FRTR — RRE A DA P AT b T R
SN = 3 [ o PR PR B (R I -

(Z1) ki acalibration curve) SIS fF A ELARR] - etV = D 5 0T [N OAR
Y (S R R T RV (GRS 3 0 (I
) ViES ﬁ'%ﬂ‘-l’,’ o 5 B RELD FRU1E S S (linear regressmn)ﬁlfﬁ (7 Be(correlation
coefficient, 1)l FY 247 0,995 «

4-10 HERERE RS AL

Fof S R YRR DD VIR ST 1) S B e LR e g
A
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Y SRS

R 4 SO ERFREE Y MRM BEY B 3 TR

| N etention time recursor ion roduct ions
FHRFTETS R (min) (m/z) (m/z) DP EP CE CXP
(volts) (volts) (volts) (volts)
e st %
Sulfadiazine 5.27 251 92(E1E) 38 10 38.0 44
156(:EE]) 224 10.3
Sulfamethoxazole 6.48 254 9R2(ETE) 40 10 37.2 7.0
156(EE 21.2 12.1
Sulfathiazole 5.35 256 92(E1E) 40 10 36.5 44
156(:EE) 20.0 8.0
Sulfamethazine 5.98 279 156(EE) 38 10 25.1 8.1
186(<E-El 23.8 11.9
Sulfamonomethoxine 6.67 281 902(ETE) 45 10 43.0 5.1
156(EEl 24.2 8.1
Sulfadimethoxine 7.66 311 902(ETE) 40 10 41.0 6.6
156(-EED 30.2 8.9
ECRGR AR S
Erythromycin-H.0 10.19 716.5 158(E*E) 46 10 42.1 8.5
558(EEl 24.0 15.3
Clarithromycin 10.06 748.5 158(E*E) 49 10 38.5 124
590.5(EE! 28.7 16.6
Roxithromycin 10.15 837.5 158(E*E) 50 10 45.0 13.0
679.6(EED 29.2 20.6
Tylosin 9.00 916.7 174(E14%) 60 10 54.3 14.0
772.5(EED 39.3 22.5
= S
Nalidixic acid 9.34 233 187(zE]E) 37 10 35.3 10.6
215(EE! 18.9 11.2
Flumequine 9.66 262 202(7EE) 44 10 44.6 15.1
244(REED) 24.2 19.9
Pipemidic acid 5.54 304 217(E]E) 48 10 28.9 17.9
286(EE! 24.2 7.1
Norfloxacin 5.92 320 276(H %) 40 10 234 7.0
302(3EED) 28.7 17.1
Ciprofloxacin 5.99 332 288(H 1) 45 10 24.5 7.5
314(EED 26.2 8.6
Ofloxacin 5.7 362 261(E1%) 40 10 36.9 14.8
318(LE! 21.8 8.5
PR 2Lt S
Dimetridazole 5.61 142 S1(EE) 32 10 35.8 3.9
96(<EEl) 23.8 7.5
Metronidazole 5.34 172 82(EE) 30 10 31.3 6.7
128(EE 20.8 9.0
N T
Lincomycin 5.50 407 126(ZEE) 55 10 37.0 6.5
359(H-El 26.1 9.6
e B LR ENISAIES
Acetaminophen 5.40 152 93(EE) 32 10 32.0 4.1
110(EED 23.6 8.2
Ibuprofen 11.58 208 164(ZE]E) 25 -10 -10.5 -11
161(:EE -9.7 -10.9
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BTSSP T L

Retention time

Precursor 1on

Product ions

MS/MS =g

| N AT i 2]
PR R (min) (m/2) (m/z) DP EP CE CXP
(volts) (volts) (volts) (volts)
Naproxen 10.89 229 170(H:1%) 22 -10 -19.0 -13.7
185(:HEl -8.9 -14.7
Ketoprofen 10.63 253 197(E1%) 20 -10 1.0 -10.0
209(H:E 9.8 -147
Diclofenac 11.47 294 250(E1%E) 25 -10 -15.5 -13.4
296 252(ELED -15.5 -13.9
[ % i o [ i T P
Clofibric acid 10.84 213 85(H ) 25 -10 -13.0 3.0
127(EE -17.0 9.0
Gemfibrozil 11.99 249 121(H%) -30 -10 -153 -18.1
127(EE -14.7 -5.0
Bezafibrate 10.88 360 154(-E]E) -30 -10 -35.0 -10.8
274(EE 21.8 -14.6
B -SRI
Propranolol 8.07 260 116(EE) 45 10 25.5 8.8
183(¢El 24.3 12.1
Atenolol 4.77 267 145(E1%) 45 10 36.0 10.9
190(zHE) 26.0 10.3
Metoprolol 6.41 268 116(E1%) 40 10 25.5 8.9
191(EED 24.3 14.3
Acebutolol 6.32 337 116(E1%) 45 10 29.5 9.7
319(EE 24.0 8.9
Sotalol 4.64 273 213(E1H) 31 10 24.5 11.0
255(HE 17.2 10.0
=E
Caffeine 6.62 195 110¢E1E) 35 10 30.4 8.3
138(L:El 28.2 11.0
I ESE
Carbamazepine 9.65 237 192(E 1) 43 10 29.1 15.6
194(EE 24.5 14.0
LS
Pentoxifylline 7.46 279 99(zE%) 34 10 25.8 7.8
181 (&) 23.9 11.0
E PRt 3
Trimethoprim 5.50 291 2300 1%) 42 10 33.1 18.5
261(EED 35.9 18.7
jILiE
8 -Estradiol 11.00 271 143(H%) -105 10 -54 -10
183(L&f -52 -12
Estriol 9.01 287 145(H1%) -105 10 -56 -5
171(EES -51 -11
Estrone 11.01 269 145(E1%) -100 10 -51 -7
169(EE -46 -8
17 a -Ethinylestradiol 10.91 279 133(=E]E) -100 10 -51 -6
159(L:El -47 -12
= LR
PFBS 3.31 299 80(E1%) -61.2 -10 -60.4 49
09(H:El) -48.1 -5.8
PFHxS 3.65 399 80(E1%) 422 -10 -75.9 3.0
119(E:El -48.6 -183
PFOS 4.10 499 80(E1%) -60.0 -10 -46.2 4.8
09(:El -15.3 -8.0
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Y SRS

Retention ti P i Product i MSIMS =8

| 2372 YIS, etention ime Tecursor 1on roduct 1ons

PR RT (min) (m/2) (m/z) DP EP CE CXP

(volts) (volts) (volts) (volts)

s

PFHxA 3.49 313 119(H:14%) 284 -10 -35.0 -8.6
269(EED -24.0 -4.8

PFHpA 3.68 363 119(H:14%) -20.3 -10 342 -6.1
169(E-E 352 -11.8

PFOA 3.88 413 169(H:14%) -25.0 -10 -15.0 1.0
369(E-E! -28.5 9.1

PENA 4.14 463 169(H:14%) 272 -10 -39.1 -8.8
219(H:El -289 9.9

PFDA 4.45 513 269(<E1%) -26.0 -10 -33.2 4.3
469(LE -26.0 -11.6

PFUnA 4.80 563 269(E1E) 377 -10 272 -14.1
319CEES -25.0 5.7

PFDoA 5.18 613 269(EE) 341 -10 -32.0 4.8
S69(EED 2.1 -14.8
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BT B AL P
A+ SOTE VRS R sk - ABHERNE I FRSD) - RV AR (7
B (o) E Yt

TRV 50 ng/L SNSRI TS B2 <1 Correlation Linear

Compound Recovery*SD R.S.D coefficient range
(%) (n=3) (%) () (e g/l)
Sulfadiazine 03.1+7.6 8.2 0.9959 0.1~100
Sulfamethoxazole 115.0%6.2 5.4 0.9965 0.1~100
Sulfathiazole 106.618.6 8.0 0.9997 0.5~100
Sulfamethazine 102.218.7 5.6 0.9982 0.1~100
Sulfamonomethoxine 111.7£4.9 4.4 0.9992 0.5~100
Sulfadimethoxine 04.7£12.6 13.3 0.9966 0.5~100
Erythromycin-H.O 85.213.6 5.8 0.9954 0.1~100
Clarithromycin 03.246.8 1.9 0.9990 0.5~100
Roxithromycin 107.0%7.1 53 0.9995 0.5~100
Tylosin 105.049.3 8.0 0.9986 1.0~100
Nalidixic acid 02.5%3.3 3.5 0.9998 0.25~10
0.9973 10~100
Flumequine 96.311.7 1.8 0.9970 0.5~10
0.9985 10~100
Pipemidic acid 101.544.6 4.5 0.9984 0.5~5
0.9994 5~100
Norfloxacin 107.3X2.4 2.2 0.9996 0.5~5
0.9994 5~100
Ciprofloxacin 08.713.2 3.2 0.9990 0.5~5
0.9992 5~100
Ofloxacin 104.127.7 7.4 0.9974 0.5~5
0.9978 5~100
Dimetridazole 104.313.6 3.5 0.9999 0.25~5
0.9971 5~100
Metronidazole 101.4%1.1 1.1 0.9998 0.25~10
0.9979 10~100
Lincomycin 98.519.2 9.4 0.9963 1~100
Acetaminophen 110.8+11.3 10.2 0.9955 0.1~100
Ibuprofen 118.316.4 5.4 0.9953 5~100
Naproxen 08.619.7 9.8 0.9971 5~100
Ketoprofen 89.819.7 10.8 0.9951 5~100
Diclofenac 76.317.2 9.4 0.9987 1~100
Clofibric acid 99.5%4.9 4.9 0.9991 0.1~100
Gemfibrozil 133.7+24.6 18.4 0.9955 0.1~100
Bezafibrate 75.916.9 9.1 0.9988 0.1~100
Propranolol 83.216.0 73 0.9994 0.1~100
Atenolol 103.244.6 4.4 0.9997 0.1~100
Metoprolol 89.614.7 5.3 0.9993 0.1~100
Acebutolol 93379 8.5 0.9998 0.1~100
Sotalol 103.3+10.8 104 0.9966 0.5~100
Caffeine 92.9+16.7 18.0 0.9962 0.1~100
Carbamazepine 103.0+2.6 2.6 0.9967 0.1~100
Pentoxifylline 91.849.1 9.9 0.9989 0.25~100
Trimethoprim 111.7%4.2 10.9 0.9971 0.1~100
3 -Estradiol 108.5%5.8 5.3 0.9968 5~500
Estriol 80.915.7 7 0.9979 10~500
Estrone 75.219.3 12.4 0.9988 1~500
17 a -Ethinylestradiol 112.746.9 6.2 0.9984 5~500
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B SRR

FA - 50 FEEVRERA O [plfak - AHEARTE i fIRSD%) ~ AEIEY TE‘%E %
BY(0) % H U BRI GE)

TR 25 ng/L AIE IR KT EEIF1 Correlation Linear

Compound RecoverytSD RS.D coefficient range
(%) (n=3) (%) ) (1 g/l)
PFBS 83.6%4.5 5.4 0.9956 0.05~100
PFHxS 85.6%5.0 5.8 0.9963 0.05~100
PFOS 66.82.6 3.8 0.9982 0.25~100
PFHxA 91.0£6.2 6.8 0.9975 0.1~100
PFHpA 110.3£5.3 4.8 0.9961 0.05~100
PFOA 82.6£11.3 13.7 0.9982 0.05~100
PENA 101.3%4.5 4.4 0.9957 0.1~100
PFDA 84.944.6 5.4 0.9968 0.05~100
PFUnA 06.5%4.8 7.3 0.9977 0.25~100
PFDoA 41.616.5 15.7 0.9972 0.25~100
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SRR %ﬁ%ﬁ?

1. T (ERfFESE s 50 FERR RIS ) VAT R TR
D) - H R IEEsEES 0.05-5 ng/l > 1 /- E RSP iR e il
MHPUEE E] ppt (ng/L)ZE 7k 1 I -

2. FOREARIQ013 F 3516 F1~3 71 10 DM EPIQ013F 6 71 20 [I~6 7] 22
BT W BRI 2 (RIB T B ) o E TR (6 (B B
VBT FonS 50 A8 F BTG RO R e SR RS %
B0 7 E U R T ngfL 8 S 1 E) 107 [ 5 PR A 100
ng/L> 53 W% Naproxen (128 ng/L)~Gemfibrozoil (172 ng/L) Bezafibrate (257 ng/L) ~
Flumequine (317 ng/L) * PFHxA (358 ng/L) ~ Tbuprofen (837 ng/L) ~ Caffeine (931
ng/L) M 3EE] 1 o/l YR EFRAY Acetaminophen (1.0 ¢ g/L) Sulfamethoxazole (1.8
(£ g/LYF1 17 a -ethynylestradiol (1.8 1 g/L) °

3. I,ﬂf}ﬁﬁr AR E[[“F[f}ﬂHI CHTT G @:?aff “Ps > E 1 PFHpA »
PENA gt = i 100% - 2R =22 2 43 9 B TR <2 T
b3S = 19+ LA 10 mglL, £ i T S0%Y g
- 75 > 53 /5% PFHpA ~ PFHXA ~ PFOS ~ PFOA - Caffeine ~ Sulfamethazine -
Sulfamethoxazole ~ Sulfadiazine ~ Gemfibrozoil » Carbamazepine °

4. R EEFES R AR SRR e SRS L AE S TR g2
(& Caffeine ¥ O2 FRAhD A Wi % SR [pUSs i [ A= & 9t - H 9 E
R Y R B WL B SO % (1 CE 1 Estrone - 5ty L HEL
T ) AR RS A - kR Y
FESRAP ~ oG 3 R AT R - AR -

5. IHIQOI3 £ 316 F1~3 51 10 F)MEIQ013 5 6 7] 20 F1~6 7] 22 1)
VRSP Yot (0 BT o P T 7J‘EJ¥;’T;15@@7WFI
f%iﬁi’iﬁjl%ﬁ 5 LR Rl N B ER T PR P S L 1 il ST IR e
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RRIROTR i o B8 g VIR SRR E ST s 2P o R £
YRR T A AP RS AT AT R R
SIAT o AR FRERGE 12 BRI F1 - O2 FREECET T B D)
HE TS PR AT (35 7E0) = BRLDRE IR (1820 ng/L) - PREIRHE T 1
PRI g BBses b - R AL ) ~ AL 2
BT ~ F2OCKT{ [ FI L ) ~ OL4GFT T {[RIRL B 1)) 7 AAC 4]
1) A SR % 18-25 81 2 AR IR 1 9.3-1820 ng/L e <
FA bR EEE WE S S FR S AT -
AP ATERTTI G USRS PR AR Y S PR
R FEREIRE 20082010 £ 115 BTG L FTRS R iR o
. =R R > BB B o] TR Y R R VR R T
Ko [ FTRE YA RS T B R R R - 0
B 2 PR VNS RS S RTES R P R I ] [ [
Fﬁ"ﬁjﬁﬁ\fﬁ i 'ﬁﬁfﬁu%@%@“i wrﬂfwm R A RS T
el FjARRALS (5 (R o 0 BTSSRI LY KRR Rl
INBHI R *'FHIﬁJE' JFTESEA
A (S BRI O [T~ Bl ~ R SRl VSRR P R
e OB R A PRI ALk ST T T TS
Pol BRSPS PR LA | BRI
VAR < B R - R AR RS R SR T -
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