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A2, A4 84 479 24& PCBs, DDT 9 4379l 2 744 §4 odEd523y 7
Ao A ALgEol AFo7 §YE 9oFEZ(pharmaceuticals), 7¢ld A& EE I &2 (personal
care products) @ Uyj&Eu|A %o H%E(EDCS) o2 FHEL Sl FAlot. A SYEE H|RZ5H
A AARCZ ZAFA, FAA, T8 N2A, vig -4, gdor, A% 244, 2o 7HEA A=

A 5 500% ol Ba0 AE Une A}ﬂm Uk Feliet B8 P APuEE o 5
HE2A WHOY 23%5th 28 o4 %2 202 ehith olsh 2e 4u4e] ABHS 11 38
e Aoz A4z faH F 8 99 A9 59 A $290 29 glo] Aol se
9= 9.

o5 GJopEEel Tl EAVLEA i) AAU FREAAN WA Aeishy ge] dofitar,
i) A EE MAZIRY &4 i) WA A8F7L v) WA T4 SEely T 5 A7k Ao

gt A G obAZA HHsA WaAAA g ek,

GorEEe duoRE 1) GUE HE AN FRANS AUAA A % BB AS2 §
U ) el g 48 A1 AT W ) AL ARE $E RUEE AT M
914 9 o S FaI0 A 50 S £ o), v) 5 Aol TeE £ 34 ]

Nl x,ﬂ

Ll
At wijE, vi) AL ofFel AHEEHE YoFEel iE B9 WR, vi) A FoA #2E F4T 0 o
g He 5 e A=7F Aok (Fig 1).
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Fig 1. Fate of pharmaceuticals in the environment
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2) Nz HE 9 =y
AR BH37] A7 4T o3t A3, £718m9 ool gt Yekko] HEstel HHURR
g 2% olvje] EAat.
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zATAOlorR A e Seeteld ol ASHI gk AAE, IA/FBHE. T2 HE 273

qieiA dAstR e Table 13 &

Table 1. Monitored pharmaceuticals

T g FAICH AL o2 E
A/ D) &A
QA ° "E_ | ol asl vlFadd—4F, UZEA SUZFuo|E, a4t
N &)

Ezlaxd, oe]azro|Al —H0, "artoll, AlTh=sAl, oA,
ISR, sl Al s G el verlely, SAHERAE)
A ZZ2ZZA

S

(]

(117K &)

AA I FE =
A/ e/
2994 obA® AelAlAL opA|Eolulxm
QN 33
- . 34/ A Aspelelyl, AlshelolE, FaeEeiigel, Azl i AR EEAAL
° O 3 AzkEelA, Ase, golzal
z A ) HE

4) A= AA T
ZATE i ot 2sey A4S 7L JeBR FAY AlRAdA st FA 772
Ae @ o leBR 49 aFe 2 Yrlen o7]oMe Group 1o HisiAnt A =S St

O 7173+ 9 AJ¢F

7H 71+

Ao A AEHE T 2 771 719 Add 33 /52 AlE & 4251 ARSI, A=
9] =g Y3 HAw=E7|2 Caliper LifescienceAl(Seattle, WA, USA)9 TurboVap LV
evaporatorgE ARSIt TAA FEHO| AMES 7FEZ A= Oasis HLB(200mg, 6c¢cc)?t Oasis
MCX(150mg, 6¢cc) 7FEZAE WatersAH(Milford, Massachusetts, USA)olA FYste] A&t
E3F vacuum manifold= supelcoAl (Bellefonte, PA, USA)9 AZL AL&35t4 ).

-"l)l' olﬂ

W Ao

E d3te] 2AAFEA] Sulfamethoxazole, Sulfamethazine, Sulfathiazole, Lincomycin, Acetaminophen,
Carbadox+= Sigma-AldrichAHSt Louis, MO, USA)9] 1% AR ARSI 18]3 Trimethoprime Fluka
AHSeelze, Germany)Q] I&E ACRE AMESIHI Surrogate standard= Cambridge isotope laboratoriesAt
(Andover, MA, USA)@] ®C& )3k 1&(sulfamethazine-6-"C) 3 WHEEZ2EA 12(Terbutylazine)& Flukait
(Seelze, Germany) 2] &% Aok ARSI

HErS ol EYUO|EY, ofHE 59 fuj= J.T.BakerAHNJ, USA)2 HPLC 53 A& AR&3)
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A1, Nax-EDTAS HoSOs& JunseiAb(Tokyo, Japan), HCl& WacoAH Osaka, Japan), ammonium
acetate merckAH Darmstadt, Germany), formic acide Flukail(Seelze, Germany), gXuols

£ SamchunAHKyungki-do, Korea)? A& AME3IT SR4E= Milli-Q system St 321 &

242 olgstart

Agol AH4E TE(Fig 209 7T 2Nk surrogate, WHEZELL LS 0|43t
1000 mL'e] EEgAo= ‘ﬂ% @ o AF§AE 1001LH 44 Holol e o 200 gl x

st Surrogate EEEEL 100#8 mlL- 194 % Jﬁ"“”ﬂH ‘?ﬂ-—i TUsHe] YFEH F ARE A
of 7Hwste] ARSI

Fig 2. Chemical structures for Group |
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ARRSEE LC/MS/MSE ANE 5397 (Agilent 1200 series G1313A Autosampler)7} A=2b=
Agilent AHPalo Alto, CA, USA)Y] Agilent 1200series HPLC® A%t Agilent 6410 Triple-quadru
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Fig 3. Sample preparation procedure of Group |

[ 500 mL water sampleJ

adjust pH 3.0 (3.5M HyS04)
p N |spiked 10 nug mL™! surrogate standard 25 pL

HLB Cartridge, MCX Cartridge
1) conditioning

2mL ultra water —» 2mL MeOH —
2mL 5% NH4-hydroxide-MeOH —
2mL reagent water —

2mL pH 3.0 reagent water (H2SO4)

l add 0.1 ng mL™! Nay-EDTA
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HLB Cartridge
+

MCX Cartridge
1) sample loading

HLB Cartridge

MCX Cartridge
1) 2ml, Hz0 — | <« .
2) 2mIL, MeOH Loading [ 1) 2mL Ho0 washing J

HLB Cartridge
+

MCX Cartridge
1) 2mL MeOH Loading
2) 6mL MeOH elution

'

MCX Cartridge
Elution ; 4mL 5% NH4OH in
MeOH

v < (spike ISTD 25uL (10 ug mL terbutylazine) )

[ Evaporate (Ng, 50C, 15psi) up to 20uL ]

'

[ Make-up with 500uL 20mM ammoniumacetate(pH5.6) ]

'

( Sample injection ]




@ APYH

7H Group I A& AAT

A2 500mLE #te] 0.1ue mL' NarEDTA 0.5mL& 10ug mL" surrogate STD (sulfamethazine-6-""C)
25uLE 7Rt & 3.5M 3RS ARMEE| pHE 302 }_796}1:} Oasis HLB (200mg, 6cc)@F Oasis MCX
(150mg, 6¢cc) 7FEZIAE vacuum manifoldo] A& & 254+ 2mLet #HERE 2mLE E8F oA 5%
ammonium hydroxy-MeOH 2mL, $F4 2mL, pH 3.0¢] 55 2mLE X2 SFIXA AGYAY sttt 1
2]1 HLB} MCX 7FEZAE HLB7F &0 ¢xeteE A7 & A|22 10mL min 9 £&2 ARAAL: A]
=27t T 7IEYRIE E95te] HLB= 7<% 2mL= "“01-1— o WgkE 2mLE FAska MCX+ 354 2mL
2 ol Fo F rI=eAE o] Adelo] ek omLE HAR The Adsi e bmle SN 94
9] HLB 7IE8AE= AASIL MCXE 5% ammonium hydroxy-MeOH 4mL=Z thA] £8A7Itk o] &)
BgzEA0l 10w mL' terbutylazine 25 uLE Wi FAFUIES ARgsle] @As] ZFEAF the 20mM
ammonium acetate 500uLZ FAFE =9 0.45um membrane filterg 7HA TA7] & 2mlL 3HA vialoj
%7 LC/ESI-MS/MS& EA4319itt.

W) Group I 7]7]':”5‘] =4

ANE AAYE T3l €2 43 Table 29 Uetd Group [ 717127 wat 759 &JoF
Astat. 7E9 4‘-&%@1} WEEEEE, Surrogate= scan modedA Z+ 229 HAFAHE
3 ofS ZF B A o]&(precursor ion)g A¥ste] MRM(multiple reaction monitoring) W
< AHEsto] BEA5HAT.

o, d

Table 2. LC/ESI-MS [ MS parameters for Group 1 analysis

Parameters Conditions
Column
Luna 3p Phenyl-Hexyl column, 3 mm LD. 150 mm (Phenomenex, Torrance)
) A: 20 mM ammonium acetate(pH 6.5)
Mobile phase o
B: Acetonitrile
) Time(min) 0 10 11 15 151 17
Gradient
Solvent B(%) 30 65 100 100 30 30
300 pL min’!
Column flow rate
i 10 uL
Injection volume 3
25 C
Column temperature o
o Positive ion electrospray
lonization mode
Canil 1 3.20 kV
apillary voltage
pillary g 30V
Cone voltage 5
120C
Source temperature 5
. 300C
Desolvation temperature
50 L/hr
Cone gas flow
) 550 L/hr
Desolvation gas flow
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1) LC-MS ¥4

Group [oA #AEE= QorEde o|F/4de A v At d714 48017 wiol &2 Fxo 44
2 1707 B2 (M+H)'7F PPCPs o]&3}9] gutzel A=t k. PPCPs B4 93} positive-ion mode
oA W 19 At o] 23} A o], I AF o]F Table 3o Uil 7F PPCPs9 extracted
ion chromatogram, EIC%} total ion chromatogram, TICE Fig 4¢ velict.

Table 3. Retention time, precursor and product ion for analysis of pharmaceuticals

Precursor Confirm ion(m/z) Quantitation Collision
Compounds RT . , .
ion(m/z) (relative abundance %) ion(m/z) Energy(eV)
Acetaminophen 3.56 1522 152.1 9223 109.8 15
Carbadox 4.08 262.9 130.3 229.7 231.0 15
Sulfathiazole 443 256.2 92.3 108.5 156.1 15
Lincomycin 491 407.6 127.0 173.1 126.3 25
Sulfamethoxazole 5.26 2543 107.8 254.1 156.1 15
Trimethoprim 5.94 291.3 230.7 261.8 123.0 25
Sulfamethazine 6.37 279.3 204.1 279.2 186.1 15
Sulfamethazine-6-1C
6.37 285.0 — — 186.2 20
(Surrogate standard)
Terbutylazine (ISTD) 7.61 2122 - - 156.1 15

Fig 4. LC-MS with positive ESI ionization of 7 PPCPs. The bottom trace is the TIC obtained by
summing all of the ions above. Peaks: 1=Acetaminophen; 2=Carbadox; 3=Sulfathiazole; 4=Lincomycin;
5=Sulfamethoxazole; 6=Trimetoprim; 7=Sulfamethazine; ISTD=Terbutylazine; *=Caffeine.
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) A4 2 WAL

7% PPCPs¢] A% A& % %%=7} 0.01~5ng mL'9) He7l HeE RZ2EAS HUlste] &
A7 S A 24 ARE 3o oA AR WRRESHS AHESte] AFAE A6
Ao A AFE Fotgich A4 HAe B2 FEolA oF 5x1028 2 AsHE

FEASE Uetigien, iR AgAS Aol AHEsHET

3) 3]4~% 2 LODs, LOQs &4}

23S 93 729 PPCPs 28N ARG spikeXlA H=7F 0.1, 0.5, 1.0ng mL' H=2

stath. 19 oF AAHEE AR T ANAEL EEEE make-up &9 AYAEN FFsH¢ch. Al 7t
A FEold AT J5LL YAHeE 57.6~86.3%Y S UeEen AHEZHA(RSD)7F 12.1%
olat¢l AIgt gt U

NE T BFEAY & JAFHoR ¥ 77184 & FFeA (limits of quantification, LOQs)
o} A& (limits of detection, LODs) & Fatx olnf AFaAL A5 o Z-Lu|7F 100]HA A
FEZHATL 20% olate] hE wERoH, HETAe AE o FH7E 3 #E wEshg

Table 4¢] PPCPsol| ti3t 3|4=&3} LODs, LOQsE Yehgitt.

Table 4. The absolute recovery, LODs and LOQs of group | in distilled water spiked with known
amounts of antibiotics

No Compounds Concentration (pg mL-1) Recovery(%) (%RSD)
LODs* LOQs** Conc.(ng mL-1)
0.1 794 (12.1)
1 Acetaminophen 0.11 0.37 0.5 06.2 (6.6)
1.0 58.7 (6.7)
0.1 79.9 (4.7)
2 Carbadox 0.03 0.10 0.5 64.0 (7.7)
1.0 60.0 (11.3)
0.1 82.2 (5.6)
3 Sulfathiazole 0.03 0.08 0.5 64.8 (10.1)
1.0 57.6 (5.2)
0.1 84.1 (7.2)
4 Lincomycin 0.06 0.18 0.5 69.6 (1.9)
1.0 674 (8.5)
0.1 86.3 (5.5)
5 Sulfamethoxazole 0.07 0.22 0.5 66.4 (9.6)
1.0 63.7 (1.9)
0.1 70.8 (17.1)
6 Trimethoprim 0.04 0.15 0.5 57.6 (18.9)
1.0 60.4 (10.5)
0.1 78.3 (7.0)
7 Sulfamethazine 0.05 0.17 0.5 71.5 (5.6)
1.0 66.9 (6.6)

*LODs : Limits of Detection (at S/N > 3), *LOQ : Limit of Quantification (at 20% < RSD and S/N >10)





