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Abstract Concentrations of 4 types of antibiotics in the surface water of Xiaoqing River watershed were determined using solid—phase ex—
traction SPE and high performance liquid chromatography tandem mass spectrometry HPLC—-MS/MS . The spatial distribution of these
antibiotics was also examined. The potential pollution sources were explored in combination with land use characteristics of the watershed.
Also,ecological risk assessment was performed using calculated risk quotients RQs . Results showed that 13 antibiotics were detected in
surface water samples, among which trimethoprim and macrolides were present in all water samples. The ranges of macrolides, quinolones,
sulfonamides,and trimethoprim concentrations were respectively 2.18~84.9 ng- L™, nd~1600 ng-L™', nd~845 ng-L™, and 1.88~3900 ng- ..
Relatively high concentrations of macrolides and quinolones mainly occurred in the downstream of densely populated areas. Sulfonamides
and trimethoprim were found in the downstream of areas with intensive aquaculture. The ecological risk level of 13 antibiotics was 38.5%,
23.1%, and 38.5% at heavy pollution, medium pollution, and safety, respectively. Our study suggested that antibiotic pollution in the Xiao—
qing River watershed was mainly caused by aquaculture wastewater and domestic sewage, and antibiotic pollution might pose threat to sensi—
tive aquatic and benthic organisms in the watershed.
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Figure 1 Map of Xiaoqing River watershed showing sampling sites

and land use types
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1

Table 1 Statistics of antibiotic concentrations in

Xiaoqing River watershed 29
/ng- L™ 3 13
o 3a
SAAM nd 8.46 8.46 8.46
STZ nd 4.98 4.98 4.98
SDZ nd 20.3 9.70 9.86 ©
SDM nd 19.3 9.27 9.76
SMX 9.43 845 134 87.6
T™P 1.88 3900 600 124 M2 sS4
ET™M 9.65 84.9 333 224 S6
AZM 3.00 7.76 4.92 4.57 1 3
CTM 2.18 7.33 3.88 3.42
RTM 3.30 22.5 8.86 6.50 o Ml
OFL 9.53 1600 150 55.0 M2 M1,
cIp nd 56.6 212 16.6 PCA 4
ENO nd 9.22 6.30 4.88 3 o
nd o ETM CTM
[
i, OFL o
150 ng- L™ CIP 21.2 ng-L™!
ENO 6.30 ng-L™",
2 3b .
T™MP  OFL M2.54  S6
M1
° o
2
Table 2 Comparison of concentrations of antibiotics in global surface water
/ng- L™
STZ SDZ SDM SMX T™MP ETM RTM OFL CIP ENO  ENRO NOR
nd~5.0 nd~20.3 nd~19.3 9.4~845 1.88~3896 9.7~84.9  3.3~22.5 9.5~1605 nd~56.6 nd~9.2 nd nd
nd~34.1 4.9~53.6 —  2.18~259.6 — 0.4~3.9 0.2~0.9  nd~6.5 nd~2.7  nd~2.8 — nd~2.6 [14]
— — — 143+21 — 489+70 70+41 74£15 — — — 166+42  [15]
<LOD~8.5 1.0~30.5 1.0 6.7~173.2 5.3~121.1 — — — — — — — [16]
— nd~60.5 — nd~93.4 — — — nd~46.2 — — nd~60.8 — [17]
nd~0.22 nd~1.10 — 0.65~1.81 nd~1.3 3.37~19.2  nd~0.35 — — — — — [9]
— <LOD~280 — 36.5~335 <LOD~215 <LOD~4150 <LOD~39 <LOD~155<LOD~155 — — — [10]
— — — 23~544 0~45 — — 0~55 0~<10 0~10 0~11 0~163 [18]
1~9.6 1.3~64 1~23.1 1.88~35.6 — — — — — — — — [19]
— —  <10-13  <5-82 <1026 — — — — — — — 0]
— — — nd~106 nd~484 — — — nd~119 — — nd~51 [21]
0.08~6.6 nd~0.05 0.05~0.17 0.37~0.56 0.09~0.34 — — — — — — — [22]
nd~30 — — nd~2000  nd~150 — nd~350 — nd~1300 nd~300 — nd~1150 [23]

nd — <LOD o
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Table 3 Component matrix of 13 antibiotics 4
o
1 2 3 4 5
SAAM -0.199 0.045 0.163 0.756 -0.063 \o Dutta
STZ 0.007 0.210 -0.544 0.008 -0.191
sSDZ 0.453 0.674 0.116 0.095 0.128 o Vaicunas
SDM -0.056 0.419 0.733 -0.171 0.227
SMX 0.450 0.743 -0.097 0.287 0.110 °
T™P -0.259 -0.006 -0.255 -0.543 0.536
ETM 0.712 -0.246 -0.223 -0.048 -0.404
AZM 0.930 0.166 0.086 -0.119 0.089
CTM 0.959 0.070 -0.017 -0.101 0.093 :
RTM 0.918 -0.119 -0.290 0.029 0.121 2.3
OFL 0.210 -0.741 -0.004 0.218 0.353 RQS
CIP 0.548 -0.615 0.368 0.208 0.255 o
ENO 0.321 -0.172 0.507 -0.364  -0.555 B
% 315 17.6 114 9.5 8.5 RQs
RQs=MEC/PNEC
o MEC Measured Environmental Concentration
g ng-L7' PNEC Predicted No Effect Con—
DOC 24, centration ng-L7,
DOC PNEC
) . o
o
RQ o 13
3¢, SMX 4
o [25]
RQ 4 RQs<0.01
2] 7
413 RQ
. S3 Table 4 Toxicity data and RQ values for 13 antibiotics
o - M ko
M5 SMX SAAM C. vulgaris 1000 13200 6.41x10* [33]
o 35 STZ  C. vulgaris 1000 16340 3.05x10* [33]
4 SDZ . capricormuium 1000 22000 9.24x10™ [34]
5 SDM  S. capricornutum 1000 2300  8.40x107° [34]
TMP SMX .SDZ SMX  S. leopoliesis 1000 27 31.3 [35]
N T™P R. salina 1000 16 400 2.38x10™" [36]
ETM P. subcapitata 1000 20 4.25 [37]
° 3d TMP AZM Daphnia sp. 1000 12000 6.47x10* [11]
CT™M P. subcapitata 1000 2 3.67 [37]
T™P T™P RTM P. subcapitata 1000 100 2.185x10™" [38]
. T™MP 2728 OFL  P. subcapitaia 100 113 142x10° [39]
o Mz\ CIP M. aeruginosa 1000 5 11.3 [39]
4 S6 TMP ENO V. fischeri 100 288  320x10" [39]
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Figure 3 Distribution of antibiotic concentrations in Xiaoqing River watershed
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