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Concentration and pollution characteristics of antibiotics

in Dongguan urban section of the Dongjiang River
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Abstract: Objective To investigate the concentration and distribution characteristics of 9 categories (32 species) of antibiot-
ics, including macrolides, —lactams, quinolones, lincosamides, sulfonamides, tetracyclines, antifungals, nitromidazoles and
chloramphenicols, in Dongguan urban section of the Dongjiang River.  Methods A high performance liquid chromatography—
tandem mass spectrometry method using solid phase extraction was employed to determine antibiotics in water samples, and the pol-
lution characteristics of antibiotics in Dongguan urban section were analyzed according to the results.  Results During the sam-
pling period, 7 categories (10 species) of antibiotics, including macrolides, B-lactams, quinolones, lincosamides, sulfonamides,
antifungals and nitromidazoles were detected in 3 sampling sites, of which the detection rates of lincomycin and fluconazole were
both 100%, and the highest concentration of azithromycin was 265.1 ng/L.  Conclusions ~ Water in Dongguan urban section of
the Dongjiang River has been polluted by antibiotics, and the total concentration of antibiotics is at a moderate to inferior level. It

is necessary to strengthen the regular monitoring of antibiotics in Dongguan urban section of the Dongjiang River and take corre-

sponding measures so as to reduce the residual pollution level of antibiotics in water.
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PAK MG C18 {44 (100 mmx2.0 mm,3 pm, H A
PEH L) s Fotector plus 60 H 5 [ AH 26 B (7 KK
HEREREE 21 Reeko A H]) 5 H 3 A MAL (8 E GOO-
JUNG 7/~ #]) ; SevenEasy S20 pH T ( #i+ METTLER
TOLEDO 23 7] ) ; CPA225D HLF K- (it Sartorius 2
F]) ;Oasis HLB [EAH%E U (500 mg/6 ml, 3 [E waters
NH]) s Millipore S. A, S B4l KHL(FEE Meck 23 F])

FRUE & s KPR N g 28, BT 5 & % (azithromycin,
AZM) B 415 % (roxithromycin, RM) | 5857 8 & ( clar-
ithromycin, CLR) ;fifi f¢ 2 . fifi e — FH BB BE ( sulfametha-
zine , SMZ) il i H K ( sulfamethoxazole , SMX) ; M
WS . 7 30 & (norfloxacin |, NFX) FRATE A (cip-
rofloxacin , CFX) AKi#7P & (enoxacin , ENX) | 72 31
YA (levofloxacin , LEV) | % % ¥ & (fleroxacin ,
FLX) ; BRAT 2 . 5k 2 (clindamycin, DA) FRA] 5
% (lincomycin , LIN) ; B—PN BRI Sk #9575 ( cephra-
dine, CEP) 3k 71 72 JJ5 ( cefixime, CEC) .3k #1174
(cefprozil, CPR) . 3k i ¥ Z i ( cefamandole, MAN) |
39 52 A K ( cefadroxil, CFR) |, % % & ( penicillin,
PEN) BB PE AR (amoxicillin, AMC) | %% P5 Ak (ampi-
cillin, AM) &7 {th PG K ( sultamicillin, STA) . % W& PG bk
(cloxacillin, OB) WRH7VH MK ( piperacillin, PIP) A XUE
VUM (dicloxacillin, DIC) &FEL3H (sulbactam, SBT) ; Il
IRE . % &K (oxytetracycline, OTC) ; i bk mes . H
fili"¥ ( metronidazole, MTZ) . ¥ fi§ M ( tinidazole, TNI) ;
PLEEZE . U ME (fluconazole , FCA) i 5 ¥ ( ketocon-
azole, KCA) 787 Mk ( clotrimazole, CTA) ; @A EH 2K,
ARE( chloramphenicol, CAP) ; L R NE T B
5% Dr. Ehrenstorfer GmbH 72y ®] 4, Hi 430 A v [
T 2 R B AR

A B O (A5, T Meck AF]) HR
(354, £ Fluka A7)  #hWR (PLgal, KEFHEF K
2= A BRAE]) (2R RN (4 A ok, E 24
LR 2ARF A PR A A 53856 /K A Millipore S. A. S
Ak P ) ALK

B SRR

1.2 XHERERWAE 45T 2018 4F 12 A—
2019 4F 4 A WA] (WK Jy 2 I/ ) FEARTT AR ZE 0 X B
3ACRERFECILIE 1), R /KL 0.5 m 4K
B R AR 30 3 /KAE, AKHEZE 0.45 pm GLFLUERR S U8
JE 1 L, inA0.5 g Na,EDTA | ## 75 I 3% fdf 1 i, 15
FH 10% R PR M 45 pH H 2 3.0, 7E b EREWL, K
10 ml B 5 ml #E4l7K K2 5 ml 0.1% H R K IE ISk
Oasis HLB [# A1 2% BUAE (6 ml/500 mg) J&, 7K #¢ DA
6 ml/mini# 528 HLB #:i847 HAr & 5,04 12 ml H4h
JKIREE/INE S HESE 10 ml FHEELL 1 ml/min B33
VEME B AR AR MR T AE 35 °C R AR T )
GHCBIR SN 1 ml A, 3 0.22 wm JE MR, Ik R Al
R — HR I BT 15 40T
1.3 gk
1.3.1 f{a3%4 CAPCELL PAK MGII C18 {&i%#E:
(100 mmx2.0 mm,3 pm, H 7% A4 48) | #E R A&
10 wl, #3635 °C, JE# A 0.2 ml/min, st A 20,
TLBAH B R 0. 1% H BRI, B BRI AR P W& 1,
1B

s 5] ( min ) i (%) 0. 1% W RRK W (%)
0 10 90
5 35 65
10 50 50
13 90 10
16 90 10
16.5 10 90
20 10 90
1.3.2 JBuigsaseft ey 2OR AT 55 R i 1 Kt

B, RS LA 22 S g AR A 5 o R R
+5 500 V-4 500 V; Wi%5 855403 B R
19 50 psi AT AN 25 psi Al B IMBIEEE SN 550 C
BHEMSEIT % 2,

x2 RFBABPAERRESE

Ew HE T (m/z) FEF(m/z) R RE CE(V) aEY HET(m/z) FHETF(n/2) Rl fE CE(V)
AZM 749.5 158.5%/591.5 40/30 CFR 364. 1 114.1%/208. 1 25/17
RM. 837.4 158.4/116.3 41/70 PEN 335.1 91.1*/128.1 75/37
CLR 748.5 158.5*/590. 5 37/33 AMC 366. 1 114.1*/208. 1 29/16
SMZ 279.2 92.1%/108. 1 40740 AM 350. 1 106.1*/192. 1 25/21
SMX 254.1 92.1%/108. 1 38/33 STA 595.2 405.2*/106.2 24/55
NFX 320. 1 302.1%/231.1 26/46 0B 436. 1 277.1*/160. 1 18/20
CFX 332.1 314.1%/231.1 31/45 PIP 518.2 143.2%/160. 2 33/19
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4k 2
E&w HET (m/z) FEF(m/z) A RE CE(V) Lay HET(m/z) FHET(n/2) A RE CE(V)
ENX 321.1 303.1%/232. 1 38/45 pIC 470. 1 160.1*/311. 1 23/23
LEV 362. 1 216.1%/318. 1 36/38 0TC 461.2 426.1*/201. 1 25/50
FLX 370.2 326.2 % /269.2 32/28 MTZ 172.2 128.1%/82.1 17/32
DA 425.2 126.2%/377.2 25/25 TNI 248. 1 121.2%/128.2 25/27
LIN 407.2 126.2 % /359.2 25/31 FCA 307. 1 220.1%/238. 1 25/25
CEP 350.2 176.2 */158.2 17/14 KCA 531.1 82.2%/255.2 65/50
CEC 454. 1 285.1%/210. 1 23/23 CTA 345.1 277.1%/165. 1 13/41
CPR 390.2 114.2%/208.2 30/24 SBT 232.0 140.0*/188.0 -18/-18
MAN 491.1 375.1%/301. 1 18/25 CAP 321.0 152.0%/257.0 -22/-18
Fe NERET,
1.3.3 EmAkREeR SRHSMREEE R A B FERIIE 3 U 4RO,

HARPAE 20 T i vk B E 7 e D, An e e rh 7
D) %) o e VAR B2 S0 R 40 S AE 29 2~ 1 000 pg/ LAY T
JK#E 2~1 000 ng/L) {5l NA BAFIIZNE R R HHE R
BIGRT 0.99; Lhas FUKEE GRRAIK ) S 52 bRk Ry B
JIK, % 100 ng/L 1) 57 5t e 7K P-4 T bR 52 56, 32 Fh
H Az 4 75 4 A 5 b 04 S 2 0 b mT e 28 4 0l Sy
68. 3% ~102. 5% F1 62. 0% ~ 113. 0% , A % b i i 22 53
K 3. 9% ~10. 0% K11 0. 9% ~9. 5% ; U5 M 3 - 1 ff
X R e BEHT ARy ik B, 43514 0. 1~0. 2 ng/L, LA
S RERUIAE RUE S, I B R4 0 v B FRS 2%

2 #BR5IH

2.1 RAFEGMIE R SRS IR X ARTL
FREEIRIX BOKAAR 3 AR fURZ K R PR R 75 Jetk
OLHEAT T A, 7E 9 28 32 R HAnbuA= R b, 30 37K A
it il 7 25 10 Fh HArbiAE R, BRI NERZE B-
I IBERGIS WS TATIRZE PRAT IS RIS | B L TR 28 S A
WIS | o7 5 R BE UL 53 0o 1. 4 ~265. 1 ng/L, BEH I
BOKIRC Z BB E Ry 451 L3R 3,

R3 RKFERHUERI S ENESS R (2018 4F 12 H—20194F 4 1)
- AW (ng/L)
AZM RM. CLR SMX LEV DA LIN CEP MTZ FCA
S1 ND~131.2 5.0~14.5 ND~126.4 ND~3.1 ND~12.1 ND~4.0 3.5~11.2 ND~17.0 ND~2.1 2.1~9.1
72 ND~97.5 ND~22.1 ND~106.7 ND ~3.9 ND~46.7 ND~4.9 1.4~10.7 ND~13.5 ND 1.6~17.2
B3 ND~265.1 ND~27.7 ND~185.3 1.4~4.1 ND~6.9 ND~4.1 3.6~13.3 4.1~18.6 ND~2.4 2.6~11.5

i :ND FR LT R
2.2 KRHFRAEFFTESAIME 30 pKEEP, LIN FI
FCA (9% H R 2 100% , SMX RM. & DA # HH FE H
90% ,CEP .CLR J AZM K5 H R 2y 80% , LEV i R
N 4T% MTZ K R 17% ., 10 B B H A K,
SF-347 J5 e R DA R B 4051 R AZM(33. 6 ng/L) (CLR
(31.6 ng/L) \RM. (8.8 ng/L) .CEP (6.7 ng/L) .FCA
(6.5 ng/L) LIN (6.1 ng/L) LEV (4.2 ng/L) . DA
(2.6 ng/L) ,SMX (2.1 ng/L) &% MTZ (1.4 ng/L),
AZM .CLR & RM.[]J8 KIF RS, FCA JE P H B 2K,
BRI N 2500 1, A Hh 58 K% Jo s ok 32 e 3%
A YL U FE B Sk B2 97 T K BA 1 T K AROT e R A=
K LIN f DA 7EFRFAML A ), 50K, #0rT fig Hh 532 8
HEME P15 Y T BOR: %R 5 5 SMX R i il 28, H 451 52
FE N5 Bl OGS T e vy e Ve B A ) g ke
HAFH R CEP J& B- NN, HIEEM R A 5

Reffire , At 23 g 2 B LA P o 405 MITZ T i sk 2%
PR, AN ) A, (LA FH A/ Ok Hh vk B %
1% PR BT AR RAVK Y LEV, KA H NFX, DA 3
BRI N RS BUECPA S BRORT e 28 Rt e 2 i A= R 2
ARVLARSENR X B K AR 1) 2 hi 2 R e, 15 e
AR AR A RS R 5 | EE A

2.3 REPRAEZWNES LML ERHEAELL L,
B3 HURE s B AR 2200 VA B R IBORE ) 10 P 35 1 O, &5
B A R O, HE DU T BE 2 PR R W 3 22 S0f RN K o
il 3 DX b 2 S VA AR VLU B A 205 Yo e 5 22 A
oAb R B RE A 1 7 1k 52 B = AR ], AR i
AT R ST BURE P R B IR SRR
{02 Ay PRI, AZM & CLR ¥ BEAE 2A K& 2B
SE TR, WA AR E 4y Bl ik 257.6 ng/L K
196. 7 ng/L, 535l i e 5 Wk B2 11 89% Fil 83% , M 17T 3 2
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2 Ay B EE ST W R > H ¥5 YR Rl Sk
LA BRI A G, iR R SR A KA
16 B3 UK /5 H M 519. 4 ng/L; fie/IME HBAE 22 B
IR W 14,4 ng/L, WK 2,
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AP, ST~ B3 =AU s 0P {E AR 107. 3
74.7 ng/L }2 123.6 ng/L, )\ S1 3| 72 BUE T [, % &
S PYIURE S 2 (B A E AR VLR SO0 (LB 1) BT e
AT YA e N 22 3 B3 Bl I, BR %
DRI 1 5 7K B B T G 5% K R A 5 ) 5 L B At
G bR UEBTAE 22075 YU O i 38 i A R TR 3 B
BRI
2.4 RREMRAMKFRAFIE  FKILHEEWX B
ARUREE 7 25 10 A 3R, &0 0 o ok B Y
Ho1.4 ~265.1 ng/L, iR B & FHIKE RN
101. 8 ng/L, m T RARMHED RIEEE " Kfker i
2 L4 4 S A6 VLW B 77,8 ng/L . YR I PG W K
35 ng/L X Bk 54 7K FE 19 ng/L. KW 5 i /K 35 5 X
12 ng/L I8 F 0031 0 55 4 2 o 200 R
SR 2R SO D T A N M AR R TR Y1
2 639 ng/LIIRYIE 545 ng/L ERITT M Bt 916 ng/L.
ARIL F1iF 175 ng/L MVLARIH B 120. 2 ng/L BRILH VY
FE/KAR 107. 5 ng/L, SR HRETZBOKE R AR 15
Ylih T 2 AR 5 AR VTR NFX AR
JE AT T A 2R SE 30 X B K R v R A NFX, 25 18 3]
NFX BAGE M -5 2R VLS W AR B 5l 2 Ui 75 e 1)
A, B AR T R 5 D3 IR OK ARG LIN, H R
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TIKAR, BEAh R VEAR SEIR X B K AR AE [ 9 1k il
ith FCA 15544,
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