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Occurrence of Antibiotics in Drinking Water Distribution Networks
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Abstract; The temporal and spatial characteristics of 16 antibiotics belonging to 5 categories in
drinking water distribution networks were analyzed using solid-phase extraction with high-performance lig-
uid chromatography-tandem mass spectrometry. It was shown that the detection of antibiotics varied be-
tween months in summer. The detection frequency and the concentration of antibiotics were the highest in
July, and the total concentration of antibiotics at the starting point of the network was as high as 26. 6 ng/
L. The concentration of antibiotics descended at first and then increased in the drinking water network;
therefore,, the beginning and the end of the drinking water distribution system ought to be monitored in-
tensely for the antibiotic pollutions. It was evident that antibiotics had polluted the drinking water in the
studied network; however, the concentrations were too low to cause any acute toxicity to human.
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Fig.1 Change of different kinds of antibiotics concentration

in different months
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Fig.2  Variation of different kinds of antibiotics concentration
at different sampling points

TEAS WS R (ST ) 4 PSR R A K . 72
FRK Ak R rp, DUBR R PR RAFAE W] iy 52
ok, A6 R RSN Wi L (BT PO 4 T U35 2R 26
PUAERNEHAA R . 2 7R, W R LA
RIP BRI AR ) ok BE 1 2 ) AR A A
DUPRZRIAHA - 70 AL A AR, A0 30 AR, S 9 1 6
iR TR A R R A T N, 5 TR R AN ]
O BTN S4 RTTUG S0 B0 W ARG HE b 2 A
VA RRE AR, LA IO A B e JBE v T TR A U
JE o R HED , S B AR N R A R
) R BUSON SR T PUBRZRZE . ME VRIS AR
HH AR 2 T 0 AN R, A e 2 AR, {EURS: HE AR
e, AP S P e A AR i ey, MR BV L 0. 77 ~
0.82 ng/L, 3 n] BEJE: Ay Y A o o it 3 550 19 5
ZRWETR A G 003 R B AR ARG , e BE S 1 0. 19
~0.40 ng/L; 8 M R 7 B A Ak B LA (0. 55 ng/
L), TM7E S2 fR B A (1. 21 ng/L) o MRl &R
TS R S2 YA 2 (2970 4. 40 ng/L) , 1
JE WA IS JOR Y A PR RS L B 15 51 8. 62 ng/
L, 252 S1 1 S2 s 2 .

PR P — N B PR EE, AR R )
JLT5E 2R KT, R BEKAE e — AN B R
S50, P AR A R B Ak B AR BEARATG , PRk
I IN g T A TS Y AR AR I o B A 22
ISR - D B B B MO0, , S A 2R 2 1
AR, P51 1 B WAt T B 2 T BT A 28 VR A 10

c 41 -



#3345 H11H

TOE K H oK

www. watergasheat. com

R s QW RN, —LE 4T AE 3R EL AT R A T
REJ, 110, DUFR 2R 2N [8] A UL I R E 3 AR 54, 7
IR AN AT I RS P A 2, PR PN I 2 s
RS TR FR A B A B W BRFRE A7, DRI IR B 355
AT RER S EOX AR AR Bk B AL ALY S5 5 D4 I
KK D A AE (IR RS ), A8 R R i IR
RAGEROLTTAE FR A9 RPN/, FHRC, TR/ K
AT SR AR A TR AL ZR BN e, A AR A B A=
RGN e v WIRIE R 13X —

BEAt, e F R EROF A 3 R FH S 35,
WEFFEERTHREOR K A —E W R AR, NI
ARG AT RELR A R4 ) PP T A 2K R R 0 A 17 DL F) B
ZHER, AU TYHAKH 0.5 wg/L 1 PuER
RENER BRI EREEARA(L 2
mg/L) FITEA SEAFAE T A REmhig e, 45 R R WA
AREAAERNEOLR BT 3 F7E 1 d ZNHROV5E
4, MR R AE 10 d 2 N A BB S I 58 45 T AE O AR
FAFERV R AR U AE R 1 d LI 10 d 2
J& B DGR AE 90% LA I, R BB AE 22 iR
I AR AR AR A o Bl A 100 19 S A 4 1
FANWTRED, HUA R 5 A S S AR B TR A1 o

b, B 2 b Al 7R R RRE AR RS L
AEER ARG H ARG e B X e (o il ik 2 26. 6
F133.7 ng/L) o A8 PR A58 K IR Bkt , A% S
e, (HTAE R A KR L S5 S P A R T) e
PRI R AR 2R MR E 1t 5 A RS R K /N K AR
o4 0 S A E R A BT AR R AR AL ) R BUEON f
58, [ IRHZAL Y A% SRR B B M1, R RS TR R 1 B
REPE AR AR, B ARG ok B vy, HOZAd il R B
BB 7 R Ao H g Rl A R SRR A
WA T A 2R TG T s 0 A AR AL, A P T AR R
PRI UL L B e Ja o i
2.3 PAERTZEIVKIEMN

IRPAIREE A SRR B 20 028 R AR AR
S B A TR A AR R M
W PEa vl (CEMEA ) 158 [ 2 i A2 i 4 2
(FDA) AR & 1 251 I PR8I W 05 32, L
7S o A o Aot T ARG ) 4 B3 v 25 5 B
e (PEC) U i 7 P 1050 3145 A9 FU A 2006 A
Wi A 52 R ) W B (PNEC) HEAT X LE, 15 51)12% 26
2P X (EL (ROQs ), 38 i 12 (WA 25 9 19 B 055
SRR KN e L 2 K K P R iR TS

YL 1 PR RS PR 25 R B, e R DU FR 2R 28 VK
TR IR DL KA N B P AE R
Mg XU i (24 e /N 0.1, 28 B A R K H kG 0 381 7
XEEHU A Z X KA AR, I K8 2R R i
LR S T oA

N A fm AR A, 38 2ok < B ) 4 25 f
PUAE R AR AR NI i R T R s P 2 M s LA i
I AH 2 A R 2 W R K HE 1 25 ) AR FE R A
RS LA PETE VR AT REVERR AR . A2 H N
FRIMPEAFETL” J&—> ] T T 24 1 2 5% B8 0F A2
RS B A 0 1 BRI 25 5 A )
H AR N LA e 55 5 1) H A ] 4 s i A ] T #.28
EAEIAHIF 259 1E R B A5 0505 5 ey, PR i
T WFIE 251 5 8 MR AE %) S ATk 8 R AT S0 24
Y5 NRYERI MRS . A WFFETTHR T 500 Bzl Py xt
0 2057 1 24 PR S R FRER B Mk (CEC) 1T 4%
B IRPUAR F A 2 B2 R AR B B R T
1 x10° ng/L /K- ( B L5 %l 324 384 ng/L, 58k )
FHEN8.0x10" ng/L, Y ZE K 6.7 x10" ng/L, +
FHEHN9.9x10° ng/L, AEZN8.1x10° ng/L)
A HEACAE X Hrer T 28 T AR 2R ) B e R B AN R e
10 ng/L, A ALK AE K R AEFE R ST AE R LA
SN Nt R J 2 1

3 4w
@ I A, KT KA R R B A R

TGP ARDUAF A 18] 25 53, 45 00 470 A 3R 0 7k B /K F-
17 A e, 8 Ak, PR A 575 4e i
0 17 T RO T A Ao

@ PR PR R R AR A TR S
JE SN A S A R SRR R B A B 15
B AERAL PUAZ K B B B W BNz A
B AR E S PR WA AR WK ) SR
PREER AT REJE: i S AN R B P AE R R 22 5 Y
JEEH . i FRIE RS H AT 2R AR R 07
2 PR T ARAGHUAER MO SR A
Byl BT N AAC S J3 ) 52 W) S5 T A A5 0 — 2 1
Ito

@ K HETT S ) Ao 4 B R BTAE B
M EETE R O ~ 8. 62 ng/L, %M KT YT AE R
A X NP B R o RS BRI AR 2 AT REXS
AT B R MR AR, (U 5% T 22 Mt A R L A A
FRAS Al RE = A A VR TS AN M AT, 3 2L 5T A2 R

<42 .



www. watergasheat. com ik

G FBARER T IRAET T RAAR

#3345 H11H

FEYNZNSIDE Y28 36 PO DIRE Y NNES SRR N DN
AR R PRS2 e o LA TS0 , DRI 17 32 E AL X 2R 7K
BRI GRS PR W ARG AR B RS
PR RIGRIIN L RACRA R, X REA 2 L bRt
ARG e B KA BB BB SE 1 Bl

S 3k

(1]

(2]

[3]

(4]

[5]

[6]

(7]

[8]

(9]

[10]

(1]

Liu J L,Wong M H. Pharmaceuticals and personal care
products (PPCPs) : A review on environmental contami-
nation in China[ J]. Environ Int,2013,59 (5) :208 -
224.

Jones O A, Lester ] N, Voulvoulis N. Pharmaceuticals
a threat to drinking water? [ J].
2005,23(4) ;163 - 167.

WM. R K BRI rh S 25 5 A 4P B
(PPCPs) 415 B Ho 2 A3 WECR BT 58 [ D] KHE:
P K,2011.

Luo Y,Xu L,Rysz M, et al. Occurrence and transport of

Trends Biotechnol ,

tetracycline, sulfonamide, quinolone, and macrolide an-
tibiotics in the Haihe River Basin, China[J]. Environ
Sci Technol ,2011,45(5) 1827 - 1833.

SR, ROBHE, X VORI B V5 0 SE PO
KA LA R L], P E A K HEK, 2011, 27
(14) .91 -95.

I BRGNS, 5k AN, 5. B PUAE RAE LR
BT R S A S R SO S E S [T ] AR ST
#%,2008,3(1) :15 - 20.

FE. LRI R K IR B 5K 9 Ryt R
P ARFIEL D] B HE 2Bl R ,2012.

Huang C H,Renew J E,Smeby K L, et al. Assessment of
potential antibiotic contaminants in water and prelimina-
ry occurrence analysis| J ]. Journal of Contemporary Wa-
ter Research and Education,2011,120(1) :30 —-40.
Qiao T, Yu Z,Zhang X, et al. Occurrence and fate of
pharmaceuticals and personal care products in drinking
water in southern China[ J]. J Environ Monit,2011,13
(11):3097 -3103.

BRSO SRR GE. KU RIS WA
DG OGREAR T ], FREE AR 4k, 2012,6(8)
2465 -2469.

EARRE, SKIEE B, . BUERTE KRG ROtk
AT hERA A5 ,2010,40(2) 124 - 135,

<43 .

[12]

[13]

[14]

[15]

[16]

[17]

Jiang L, Hu X, Yin D, et al. Occurrence, distribution
and seasonal variation of antibiotics in the Huangpu Riv-
er, Shanghai, China[ J]. Chemosphere,2011,82(6):
822 - 828.

Gibs J,Stackelberg P E, Furlong E T,et al. Persistence
of pharmaceuticals and other organic compounds in chlo-
rinated drinking water as a function of time[ J]. Sci To-
tal Environ,2007,373(1) :240 —249.

Gagné F,Blaise C, André C. Occurrence of pharmaceu-
tical products in a municipal effluent and toxicity to rain-
bow trout ( Oncorhynchus mykiss) hepatocytes[ J]. Eco-
toxicol Environ Saf,2006,64(3) :329 -336.

Li N,Zhang X,Wu W et al. Occurrence, seasonal vari-
ation and risk assessment of antibiotics in the reservoirs
in North China[J]. Chemosphere, 2014, 111327 -
335.

Rand-Weaver M, Margiotta-Casaluci L, Patel A, et al.
The read-across hypothesis and environmental risk as-
sessment of pharmaceuticals[ J]. Environ Sci Technol,
2013,47(20) . 11384 - 11395.

Fick J,Lindberg R H, Tysklind M, et al. Predicted criti-
cal environmental concentrations for 500 pharmaceuticals
[J]. Regulatory Toxicology and Pharmacology,2010,58
(3):516 -523.

EE®IIT 9K Zk (1988 - ),

%, HEIRA,
By TR, BT 1 R 4K HE K AL
HHAR

E - mail: zhangliana@ tju. edu. cn

W FE HHE 2016 —11 - 16

i+,



