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Investigation of the typical antibiotics in the sediments of the Yongjiang River, Nanning City, South China. WU
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Institute of Geochemistry, Chinese Academy of Science, Guangzhou 510640, China; 4. Guangxi Research Academy of
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Abtract: The concentrations of antibiotics (macrolides: erythromycin, roxitromycin, zithromycin and clarithromycin;
sulfonamides: sulfadimidine, sulfamethoxazole, sulfadiazine and sulfacetamide; the synergist of sulfonamides:
trimethoprim) in the surface sediments collected from the Yongjiang River in Nanning City, South China were determined
by HPLC-MS/MS. All the selected macrolides were detected, while the detection rate of sulfonamides and trimethoprim
was only 43 %. The concentration of these 9 chemicals was ranged from 1.08 to 30.84 ng/g (mean 5.84 ng/g).
Furthermore, it was found that the distribution of macrolides in the sediment from the Yongjiang River was downstream>
midstream> upstream; but the levels of sulfonamides and trimethoprim were in a decreasing order as follows: upstream>
downstream> midstream. After analyzing the contents of the typical antibiotic contaminants from different sampling sites,
it can be summarized that the macrolides were from urban sewage and medical waste, but residues of sulfonamides and
trimethoprim were mainly caused by the animal husbandry and aquaculture. Compared to other rivers in the world, the
contents of antibiotic contaminants in the sediment from the Yongjiang River were relatively low. However, more
attention should be paid to the antibiotic resistance genes pollution.
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The sampling sites in the Yongjiang River, Nanning city
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Table 1 Regression curve equation. recovery and limit of
detection of the antibiotics in sediments
- IR [l hRdtE ok R

i Z£(%) (ng/g)
SAAM Y=188.2439X-23.5607 63.6x1.4 0.08
SDZ Y=364.4445X-34.5680 72.8+2.0 0.07
SMX Y=420.8654X+70.9148 73.6£1.5 0.07
STZ Y=277.095X-12.3998 69.8+1.6 0.07
SMZ Y=1143.0122X+61.1982 72.0+£2.1 0.07
TMP Y=708.8429X+22.9096 71.5£1.8 0.07
ETM-H,0 Y=414.1770X+8.9170 63.6t4.5 0.08
CTM Y=2067.7201X+4.4363 58.9+£3.6 0.08
AZM Y=784.9584X-12.4267 61.8+4.5 0.08
RTM Y=669.7965X+32.0722 57.6+5.0 0.22
B ¥=490.8131X-2.5971 73.0£1.6 0.07
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Table 2 Concentrations of 10 antibiotics in surface

sediments of Yongjiang River(ng/g dry weight)

hUER KRG E P KRR %)
SAAM n.d.~0.43 0.04 0.00 8
SDZ n.d. ~0.22 0.03 0.00 42
SMX n.d. ~0.08 0.03 0.00 42
STZ n.d. n.d. n.d. 0
SMZ n.d. ~0.81 0.18 0.04 83
TMP n.d. ~8.51 1.00 0.29 83
ETM-H,0 0.30~7.82 1.90 1.45 100
CT™M 0.09~2.56 0.58 0.41 100
AZM 0.06~2.34 0.52 0.37 100
RTM 0.19~8.50 1.56 0.97 100
>'SAstTMP 0.01~9.61 0.21 0.00 43
YMLs 0.64~21.23 1.14 0.69 100
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Table 3 Pseudo—partitioning coefficients of the selected antibiotics in the different rivers(L/kg)

P-PC SKFE I [H] SDZ SMX SMZ TMP ETM-H,0 CTM AZM RTM
. 8~37 0.5~4 7~2697 6~678 90~391 379~2168  388~2542  103~4439
ER| 2011-04
16) (3) (422) (204) (245) (245) (1166) (2537)
40~167 1~167 118~205
TR 2009-08
(89) (84) (162)
73~155 190~914 9~479
R EM 2009-12
(120) (539) (129)
2] 2008-09
BRIT. 518~3279 356~1414 37~1811 168~51934
2009-02
3] 1~43 11~235 9~226 33~9790
ZRIT 2009-08
13) (73) (88) (1470)
2£[# Cache La
Poudre 2005-05 24 211
M[lo.m

TEAE S W ER R
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Table 4 Global comparisons antibiotic concentrations in the sediments from rivers(ng/g)

B it Jerts g0 0 R e
wer
SAAM n.d.(0.43)°
SDZ n.d. (0.22) n.d. (22)° n.d. (1.18)° nd.(11)° 7.015 (83.9)° n.d.
SMX n.d.(0.20) n.d. n.d. n.d. n.d. n.d. 1.6 (1.9)°
STZ n.d.
SMZ/SDM  0.04(0.81) n.d. n.d. (5.67) n.d. 37.05 (154) 213
TMP 0.29(8.51) n.d. n.d. (5.63) 0.93 (9.84) 34.6
ETM-H,0 1.45(7.82) 1.28 (49.8) n.d. (67.7) 3.61 (40.3) 24.1(55.9) 125.6 7.6 (25.6)
CTM 0.41(2.56) 6.8
AZM 0.37(2.34) n.d.
RTM 0.97(8.50) n.d. (6.8) 2.29(11.7) 5.57 (29.6) 11.85 (40.9) 105.0 1.9 (5.9)
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Fig.2 The concentration of antibiotics in sediments from

2
the Yongjiang River
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SDZ Fl TMP i FH (¥ 5 25 AR B E Pk Z2 4
FIfE LR WL, SAs = BEAE R B AR 2248, MLs
FEAEN ANHPUEE.
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Table 5 Relationship between antibiotic concentrations and TOC
AHR R SDZ SMX SMZ TMP ETM-H,0 CTM AZM RTM TOC
SDZ 1.00 0.38 0.56* 0.91%* 0.93%* 0.95%* 0.95%* 0.95%* 0.19
SMX 1.00 0.18 0.25 0.44* 0.48* 0.48* 0.32 0.03
SMZ 1.00 0.68* 0.76* 0.56* 0.54* 0.64* -0.03
TMP 1.00 0.90** 0.92%* 0.91** 0.96** 0.07
ETM 1.00 0.94** 0.94** 0.96** 0.27
CT™M 1.00 0.99** 0.96%** 0.19
AZM 1.00 0.96** 0.21
RTM 1.00 0.30
TOC 1.00

T R 3 G, P<0.01;5* i3 35 A1 G, P<0.05
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FHISS FPTA 2R 10 4R CABIEAI R &
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b 5 55 627 5 30 R I 1 4 LA bR,
Tk T 3 Fl SAs A1 TMP [P HH, K &) SAs Al TMP
I ALEAAE AR Luo S VAT

ORI SAs T ERIE T/ B IR B K IR, Bk
VEE 3 AN B BT R b A T 2 Fl
SAsP:Zhang AGCNE A 5T M BRI A0 HT RN,
FREZRVLIIE SAs = ZORYE T3 W I IR U, M
MLs R T AR
F# 6 EBIIRAKERKOLEARMInERSE
(ng/g T&)
Table 6 The antibiotics concentrations of sediments from

the drinking water sources in the Yongjiang River

(ng/g dry weight)

ik % AR
S8 S9 S10
SAAM n.d. n.d. n.d.
SDZ 0.05 0.03 0.07
SMX 0.04 0.20 0.06
STZ n.d. n.d. n.d.
SMZ 0.11 0.05 0.00
TMP 0.14 0.43 0.20
ETM-H,0 1.76 2.30 1.97
CT™M 0.42 0.89 0.69
AZM 0.38 0.79 0.69
RTM 1.25 1.46 1.20
>'SAs+TMP 0.33 0.71 0.33
>MLs 3.81 5.44 4.55
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P FIFRET 41 5 P R K P 5 BT /K Pk
IR AR 25 0 A2 B, DR 8 R AL 48 (1) 2R
B8 o A H DS SR R A Y Rk FR B IR /K I HE
NI T 2R KR SAs 2 i T MLsUOL 4R,
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