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Lo, mo W, &, HEM, kR
(LIPS RFE X A 5B PR LA 5 T 400045 2. TG S5 SR 45 LA 7
K 400015 3.TF K% VEIRFRBEAERE I 400716)

& ZE:2ABEAREI(SPE), &80k A8 &%/ $ B R = (HPLC-MS/MS) # A4 T ¥ dg 3 X 5k K75
R ERTEEAFTK) HRTREEE KRR E EFRERAF LRB XL RBREF X
21 #+ PhACs( E 25 &4 R) 694 KT R\ F R 8 ¥ PhACs, 55 BAR A R 3h 5, A3 F
FRILR GGG IEAT R R ARY ERN TS SRR R F DA (AR 72.5%) , 122 PhACs #
RiEEREEZ IR — T B E ;BT ARAZOR KR EA MR EFEOANFRARFELLARR
TR 09 KT A8 & R H k& A2 AL K A6 B AR PhACs 27488,

K1 : PhACs; 757K ; 2 il AL R S

FE S ES:x123 XEkFRERD: A

HTHEAE SR | K FRB P B 23 M 44 ( pharmaceutically active compounds , PhACs) 75 % 1 £4 iy 2R
HERFS2 R 4 A I P T2 A K2 7 54 0 T KB A B PhACs T H AT A 43
PR P = e O FR B R SR T BR B R PhAGs 19 A Bt K B B T A K i 1 2t bt Scheurer 4
(2000) H 385 T L M0 72 A b A7 A2 V2 6 PRV — PP OUIE, 3 ELAE D7 44 7 A B8 o ik 325 26 68 60 30 2
BRI 4, Ter Laak % (2010 ) 5 th 1 FHT 24 40 45 85 S B8 F50 000 5 /K 9 58 v vk JE 110 986 76 19 7 RE A
Kasprayk—Hordern % (2009) 3 F 251575 /KK W A8 1 S HORE I 25 JHTR ) Besse %8 (2008) i
3o 0 T2 008 S8 5T 1 T WU BRBE Y B ( predicted environmental concentrations ) , % 31 Tl 3 55 e Jf 15
S 3y S H B — 57 . Rowney 252000 5 ok 416174 1 2540 0 315 B KA 0 14 L 26 6 W 1A Uk 27
BT E ™ . g E AR IS  PhACS 315 9 k795 A K 2 18 2 AR AP A2 b5 2R R T D3 3o % 78
SR PIZGICRISE) 925 , 0 KK o 269 i 2 B A 2500 P

Va7 1k TR P AT L0 Bk = A MK A7 B 5 T35 K Fidi A 2 AP AE AT RS s>
2 TS B 2K TR M0 AR 125 5 SR 5k 22 20 4 4595 T o [ PG g 78 DR T AT 2l
000 27 & Y, I FLIHEIL 1 26 Ve 0 Kediebe , It AL AR B M I 2 — DX 5 e 0 2 0 250 0
Ik 13.6 LR . O T PHLIK A FRHER PhACs JEFTBFSC (MK T AE L Hb A I OV B T 5 ) o I
K D 5 A RS Tk R R G | B TR R A T K T

Wfm HEA:2014-03-10; & [E] H #A:2014-05-19.
« BETE : [HHBHGHETHRIRGE (2012BAJ25B09 ) s F PR TR H (2012jjA0775)
TEBRIN B0 (1988-) 55, WAL W05 A= , N /K s Qe BRI 5 HORBFSE.
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WFFERH 8 25 21 il PhACs, 73 il B S HTA: 3 (SAs) CRIF AR EDTAE R (MAs) (MRS Hi A R
(QAs) , U2 A NB 2 (T 28 259 NRSSIA 1525 B 2 B 225 . 21 B B AR PhACs J3J) 5
A ¥ 55 (IBP) JWUGASF IR (DCF) ([ [EIFERR (CA) RFLIURR (BZB) SEHftiT (SVT) "BIHEH AT (ATT) , R 5
P§F-(CBZ) ZL% R (ERY) B L% R (ROX) P araE 2R (AZM) (Z S HF (ALP) Py b A (MOX) % Lt
I (ACM) \FAEP a1 (GFB) | EFELI /K (MTP) | fisf Jiig FP W e (SMZ) | fidh g W5 W (SDZ) | i i FY Wi W
(SMI) | HHA R 0E (TMP) 3R 70 B (OFX) (i g vb B2 (NOR) o Rk 28 25 1) & RO B AN TR 31 PR Y TH 9%
PR, fE 5 K 25 By gk o A 0 A U P9 35 3 ( simatone, SMT) | 10, 11 — — & Ik i K
( dihydrocarbamazepine , DCBZ) WMEE " C (CF-"C) .2-H -4 -4 N - D3 ( mecoprop—D°) 43 5|y [ 2
Accustandard, Z£[F Sigma-Aldrich, fi& & C/D/N Isotopes ( Quebec, Canada) 5% [E Dr. Ehrenstorfer 2\ ],
HEE R BEER R N 3% 4l ( Merck 2N F]) o R H Waters ( Milford, MA, USA) f#) Oasis HLB (6 cc,
200 mg) [EAHZERUE , Tum BEESLF4E R 405 0.45 pm JE B UERR S35 F| Whatman £l Millipore 23 ] , 7K A8
afi K (Milli—Q B 2lik R£5¢, 5[ M illipore 24 7]) .

1.2 % #

IKFERSE T 8 IR AR5 K XA 15 7K ) A& MG 15 KK HERAE 4 IR R B IR UK A UK HE
FARARUCHT F i 25 88 57K DA BCRATE UK UE 3 K, BRI 2 A PATHE . JKAEORAF T 500 mL AR A IBCRE R,
IR pH 2 2.5 7247 KFER A i S A ALHN (0.5 ¢/L) Bij 1k PhACs &A= AWy Refi . /KRR a) ok
JG MRIRZ 1T pm BEESUEAR,0.45 wm JE JeiB BEnt U8 , 2800 U85 /KRR AE T 4 °C 3T T 24 h Wilkf 740 #r .

1.3 HERBALER S

Bt 500 mL 7KEE, fiITA 20 ng IR S NFRPIFN 0.2 ¢ Na,EDTA , 4K J5 fdi i 35 [ Waters Corp, Milford 23 &] ()
Oasis HLB(6 cc,200 mg) [l AH A BOME E AT 5 A2 2 B, TEAC AT, B ] 6 mL /Y FEE (6 mL i) 2 K DL K&
10 mmol/Lf#j Na,EDTA (pH=2.5~3.0) 2t A TG AL B o AKAELL 1~2 mL/min (3% 370 358 3 [ AH 5 /)
M, B AR SE A 10 mL B 4K e /IME , IR T AT 20 min, 5551 S mL FUEEGEMG . 4 & 42 15 ROAE i
FEAET 10 mL A IR D 76 35 “C &M AN, MOBEE 10 L, 5 FHBIAG LR sh i E A 2 1 mL, 22
0.2 wm &3k e gt BE Ja , YR TIROR (433 52 B i HPLC-MS/MS( AP14000, Aplied Biosystems, USA ) 7347 .

2 FR5WHE

W A5 7K B AR T A SRS B, B A AL R AN X 50% D) F 57K il A

K& TG KK S HER PhACs Tl
M= CxQ x107 x 365.25 x& (0
(1 = Ryg) X (Ryggy X Ry + 1 = Ry ) Py

M s HFr PhACs [HER 1 1 (kg/year) , C FRoRi57K] 7K1 PhACs ¥ (ng/L) , Q FRKIRT5/K) FR
A FRTS K A (m®/d) |, Ry 2R 2O HEIE SR | Ry FRW A 555 (R B 3R ) | Ry 2R 25 W
W, Py FRoRT5 K RS N H L Py FoRERTTIX S A

TEBRZ AHIC PhACs FORHITEOU T, Ry » Ry 730 BBE S 50% H1 100% , A4 HoA 27225 BT ST Ry 15
KEPEZEEE N 0.2 o ROEE BRI E B PhACs 44 (8 i 85 M, 76 M1 203K 75 K ) B HORE R
ANHETEWL B AN 45, DA, SEPR ) PhACs 31 2%

XA T5 KT K 21 B H AR PhACs W BE DLER 1, 4R 4520 20T LATH53 0 H R X, PhACs (97 9% 5t L
%22,
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aYarr W NREZE eV Yarr WERRIEZE LA
SDhZ 2299 + 22.5 202.8~257.8 DCF 6.01 = 0.2 5.61~6.34
SM1 150.2 + 20.1 129~174.4 ACM 7 111.7 = 322.9 6 813.5~7 515.6
SMZ 2 935.4 + 327.61 2 460.4~3180 BZB 125 + 18.76 98.75~140.13
T™MP 77.37 = 22.72 51.9~98.8 CA 27.5 + 13.9 17.5~47.9
OFX 345.9 + 59.4 276.7~401.5 GFB 14.5 + 2.5 12.7~18.2
NOR 203.0 + 16.1 186.3~225.1 MTP 50.2 +5.3 43.18~54.1
MOX 199 + 7.4 <MQL~27.6 ALP < MQL < MQL
ERY 254.24 + 15.36 238.6~275.4 ATT 1.5+ 0.5 1.0~1.9
ROX 404.0 + 34.2 359.7~434.6 SVT 117.5 = 16.0 101.4~133.7
AZM 362.5 + 21.7 330.27~376.5 CBZ 145 +5.2 9.8~20.1
IBP 268.0 = 25.39 243.8~296.5

# MQL FR /Ml 58 H K-

SRS H Y E P IX OFX. (193 2% f 2t 0.416 vy, 2012 IE YT $E 0.574 t, W45 5K 72.5%
DRI, A FLA R ZR 2 T AR, HERAG T S, S BU A 5 P EM) 5 R8T 100% . BE5h, T
AR P AR A B 45 2 1) PhACs HRBH 2% il 2%, An7e 4 Ji vh [ 5K 20% 1) PhACs Fi i i LA
B AR o R th AT AE T EREEI R DR 3 A T R S B 2 (R 25 5, DR R AR i
PhACs 13 48 W0z 4 275 7K ) B3 HORE R ASFE A E IR B AR 48t o 7 B0 DR DX 3804 8 010 1) 2500 10 I B e R s Y 15
AT 25 it B H AR . 7R HATTE O, t T i 2 31 S 8l , 0 T A g PhACs ARXERZSE B AT B9 1B 2%
o R RBIE S, FOER I PR T B (B, OFX (M BAF W) 45 5 15t ] a2 ] S A S A
TR S HABBEA 25818 2 Bes X 25 9078 2% 1 T A1k

T R AT A R , AR LR R 24 B PR R R AL D7 S R, AT DU R I E R
BRIX AZM F1 OFX [ 7H 2t o 2012 475 PRI X R e 9 5 tH 2519 OFX il AZM 351 J2: 294 (179 kg, AR
P (D) TR AT P B0 O 416,525 kg T SRR AT e AT it 2 W) 9 22 5, 2 2P - A7 A
AT HZGARIR, N2y s (24 s RIS P 5 AR 2

R2 AYHHFEMENNREEEBHE"
PhACS ek 2Bl 1% % £ 1) PhACs PIACS ek 28l i/ % £ 1) PhACs
/ng « L Ry Ryy  THBE/ Uy /ng - L7 R Ryy MR-y
SDZ 229.9 n.a. n.a. 0.443 IBP 268.03 85 30 0.638
SM1 150.23 n.a. n.a. 0.426 DCF 4.24 55 16 0.008
SMZ  2935.37 70 20 6.432 ACM 711172 95 6 64.08
TMP 77.37 95 45 0.156 BZB 125 100 51 0.236
OFX 345.9 99 80 0.416 CA 27.52 100 1 2.653
NOR 202.98 40 60 0.233 GFB 14.5 n.a. 76 0.018
MOX 19.88 90 45 0.038 MTP 50.18 n.a. 11 0.44
ERY 254.24 45 25 0.37 ATT 1.48 70 1 0.005
ROX 403.96 50 66 0.469 SVT 117.53 70 1 0.369
AZM 362.45 38 12 0.525 CBZ 14.5 90 3 0.11

“* n.a 7 not available, 7EBZ H13¢ PhACs FRHONW BT, Rygyy » Ry 2SI Ay 100%F1 50%

T S S T ) PhACs T Bt A7 00 b , K i A S 30 T A 56 T A SR 1 oAb 3t IX 25
TH 2 ARG &/a/ N(L=M/Py) T3 % A0 BT 2 800 5 358 ik [ 28 ml A T B & 3 1 & 1]
AR SR, 102 3 R, A HiAE 0 AR KOP ZE ORI TR 1 1~ 3 AR . BT &, A
M XA B A9 NI PA 2000 B i il 5 Rk [ SO 2 B s, AR T BR BT AR Z AN A ST PhACs 415 Z A fe
(KR T CA). B Ry OFX, NOR, ERY, ROX 1) A ¥ 4 2% & I T 4 s X 19 i 38 £, 1 SMZ
(1.187g/a/ \) HIE F AU HLX 9 0.186 g/a/ A7,

HI TR AP FOR B — 75 K AR BT AT BORE el Al 11 r e 2 DAY R AR I 2430 2, 45 Rl 28 P A
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1 BRI — AR DTS, B 73R BE R0 28 19 TH 2 8, a0 i e I AR AR 2k . R,
WEIZAE 2 , 3 T 15 KT JE K e BE A B A5k T LA I 2 b 2 W i 7 B 32 T 2 45 8., O HLwT RIS —
PMUEERITE SN S % .

&3 B#RPhACs A FHBEMRE

HiIX.
(g/a/ N)
Chongqing in this

SDZ SM1 SMZ TMP OFX NOR MOX ERY ROX AZM IBP DCF ACM BZB CA GFB MTP ATT SVT CBZ

0.082 0.079 1.187 0.029 0.077 0.043 0.007 0.068 0.087 0.097 0.118 0.001 11.823 0.044 0.489 0.003 0.081 0.001 0.068 0.020

stud
Spaiz 0.231 0.002 0.116 0.092 0.039 0.001 0.104 4.647 0.370 31.054 0.133 0.007 0.138 0.287 0.438
Netherlands 0.440 1.630 0.330
Hong Kong 0.186 0.031 0.191 0.281 1.888 0.228
Australia 0.004 0.002 0.002 0.019 0.002
Sweden 0.104 0.104 0.157 0.014
Switzerland 0.349 0.070 0.030 0.020
Germany 0.065 0.015 0.009 0.304 0.095 0.048 0.079 0.101
Switzerland 0.315 0.071 0.020 3.078 0.934 0.216 0.522 0.858
France 0.299 0.352 0.071 0.997 0.387 0.060 0.215 0.570
Austria 0.120 0.048 0.837 0.768 0.559 0.792
Finland 0.077 11.610 0.14 0.115 1.019
France 0.383 0.159 2.8410.255 0.590 0.602
Germany 0.571 0.075 1.5530.595 0.316 0.631 0.947
Poland 0.829 0.053 1.518 0.541 0.021 1.072
Sweden 0.160 0.002 7.864 0.376 0.067 0.820
Spain 0.294 0.188 0.009 6.391 0.748 0.093 0.053 0.463
Switzerland 0.352 0.020 2.1530.533 0.216 0.557

A M DX 2R R B R 2 AN ) 2 AR B AN 3 ik
3 & B

JITRIRFE B BT A 221329 BE 7K 5 07 A A SRS 339 471 1 5 A0k [ R B ) B AT 2 el Sy, AR
FABZEALR) PhACs 20 . IEF] PhACs 1E AN B 25 A0 8l J1 °% 353 23 M 5 7K ) #E7K f PhACs Y
5B AT DLz F RO RE T 25 A O A o SRR m] USRI R S0 A5 8, A 2RA e ] LR A5G
kst H AT IEE R B o (R AL, T 19 S A S A T o5 28— P R SR 5 35, LA R
KPR EY) G
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Quality Estimation for the Consumption of Pharmaceutically Active Compounds

(PhACs) in Main Districts of Chongqing

Z1 Cheng-fang' , GAO Xu'’ , HUANG Lei’ ,
GAN Xiu-mei' , ZHANG Yi-xin'

(1.Key Laboratory of Ecological Environment Research in Three Gorges Area of Education Ministry of China,
Chongqing University, Chongqing 400045, China;2. Chongqing Water Supply Group Co., Ltd, Chongging
400015, China; 3. School of Resources and Environment, Southwest University, Chongqing 400716, China)

Abstract; The contents of 21 kinds of PhACs in 8 classes drugs such as sulfanilamide type, macrolide type,
carbostyril type, anti-pain and anti-inflammation type, anti-epileptic type and so on in the influent water of
Chongqing Jiguanshi Waste Water Treatment Plant, the biggest waste water treatment plant in southwest area of
China, were technically detected by solid-phase extraction method, high performance liquid chromatography and
tandem mass spectrum. The consumption quantity of these drugs in Chongqing is calculated by taking the advantage
of the amount of PhACs in the influent water of this Plant and by considering pharmacokinetics in human body, for
example, the usage of Ofloxacin is well consistent with the practical usage ( similarity degree 72.5 percent)
however, the reverse-calculation usage of PhACs needs to be further confirmed. Usually, the influent water mass
load of the selected antibiotics is similar to or a little higher than the reported per capita consumption level in
developed countries but the target PhACS of other types are on the contrary of this result.

Key words:PhACs; waste water; reverse-calculation of drug consumption
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