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Distribution Characteristics of Typical Antibiotics in Surface Water and Sediments from Freshwater Aqua-
culture Water in Tianjin Suburban Areas, China

RUAN Yue—fei, CHEN Ji-miao, GUO Chang-sheng, CHEN Shan-shan, WANG Shao-te, WANG Yu—qiu”

(College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China)

Abstract: The residues of 18 antibiotics including quinolones, tetracyclines and sulfonamides in the surface water and sediments from fresh—
water aquaculture water in Tianjin suburban areas were analyzed via SPE-HPLC-MS/MS, and their seasonal variation characteristics were al—
so investigated. In the surface water, ciprofloxacin, enrofloxacin and oxytetracycline had high detection frequencies, with concentrations rang—
ing from 10.5~26.8 pg*L™, while in the sediments sulfamethoxazole, sulfamethoxazole thiadiazole, sulfadimethoxine and norfloxacin were
most frequently detected, with concentrations ranging from 1.5~30.1 wg*kg™. The detection frequencies and antibiotic levels in both surface
water and sediment were higher in winter than in summer. Results showed the occurrence of quinolones and sulfonamides residues in fresh—
water aquaculture environment, which may potentially exert adverse effect to aquatic organisms and human health, suggesting the necessity to
strengthen the monitoring and management of antibiotic residues in the freshwater aquaculture environment.
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Figure 1 The means of antibiotics that do harm to human body
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Figure 2 Sample sites of studied area
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Figure 3 Some antibiotics’ retention time displayed in chromatography of samples in the summer sampling
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Figure 4 Some antibiotics’ retention time displayed in chromatography of samples in the winter sampling
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Table 1 18 kinds of antibiotics’ MS analysis parameters in MRM mode

&Y A Bt 8] /min B 7%t (m/z) HEFLHLE/V HiAERE eV
TR RE®E (Sulfacetamide , SAAM ) 14.07 2155156 40 30
T A BE (Sulfapyridine , SPD ) 15.58 250>156 30 22
Tk iz Y 5k S W ( Sulfamethoxazole , SMX ) 22.81 254>156 30 20
T fenEk (Sulfathiazole , STZ ) 14.9 256>156 35 22
it iz FF % E ( Sulfamerazine , SMR ) 16.86 265>156 25 20
T e — P 3 S8 (Sullfisoxazole, STA ) 23.26 268>156 32 19
ik e FF 1 — 8k (Sulfamethizole , SMTZ ) 18.74 271>156 30 28
Tif i — FP W ( Sulfadimidin, SDMD ) 18.36 279>186 20 10
T Bz PR k128 ( Sulfamethoxypyridazine , SMP) 18.82 281>156 35 20
T B (Sulfachloropyridazine , SCP) 21.83 2855156 30 20
it e — FF 4805 B (Sulfadimethoxine , SDM ) 24.54 3115156 35 21
P & (Norfloxacin, NOR) 13.32 320>302 28 20
AT & (Ciprofloxacin, CIP) 13.77 332>314 28 15
Bi#E Y 2 (Enrofloxacin, ENR) 15.05 360>342 28 18
FEH Y £ (Ofloxacin, OFL) 134 362>318 26 16
P3FE (Tetracycline, TC) 15.5 4455410 28 28
1% (Oxytetracycline, OTC) 14.07 461>426 20 12
4% % (Chlortracycline, CTC) 19.34 479>444 30 22
2 MR 18 M R HRE EIWE (n=3)
Table 2 18 kinds of antibiotics’ detection limit and recovery in sediments(n=3)
e i FEI/ B R £RSD/%

ng kg 200 pg kg™ 50 pg kg™

WP £ (Norfloxacin, NOR) 8.88 78.67+16.58 88.98+12.57

£ #H £ (Ofloxacin, OFL) 3.36 76.23+7.34 73.73+8.40

Y E (Ciprofloxacin, CIP) 7.20 80.07+17.16 67.20+10.61

BiE1 & (Enrofloxacin, ENR) 7.78 77.42+6.98 74.81£10.38

+ &R (Oxytetracycline, OTC) 0.56 73.49+7.12 85.36+10.80

U3 E (Tetracycline, TC) 0.91 78.89+4.78 80.99+4.71

4% Z (Chlortracycline, CTC) 0.91 75.31+8.27 62.23+6.63

T AR EE B (Sulfacetamide , SAAM ) 1.85 78.05+9.80 55.7621.09

T ek ( Sulfathiazole , STZ) 1.37 86.81+10.62 58.09+11.54

T R E (Sulfapyridine , SPD ) 0.33 81.56+3.83 72.20£6.25

T e FP B B ( Sulfamerazine , SMR ) 0.38 94.68+10.84 88.68+11.71

Tt iz — R B mE0E (Sulfadimidin, SDMD) 0.19 97.37+16.66 68.79+1.66

T i P 1 — 1k ( Sulfamethizole , SMTZ) 0.32 76.57+8.87 67.705.06

T e B 480k 28 ( Sulfamethoxypyridazine , SMP) 0.12 73.55+7.60 61.93+9.05

T BBk % (Sulfachloropyridazine , SCP) 0.07 83.67£12.53 67.62%5.22

Tt e FF 3 S8 ( Sulfamethoxazole , SMX ) 0.14 81.86+10.24 83.80+£11.92

T e — P 3 S8 (Sullfisoxazole, STA ) 0.12 68.87+4.30 71.44£5.79

T e — FP 480 & ( Sulfadimethoxine , SDM ) 7.00 82.04+6.34 85.18+5.35

TR e 680 K BEESE TR AR
Hf 3 FPRETEESS A R AR, HIRE RS A
160.25 ng*g™, T 3R BHIRA5% [R] B A I X0 b 2 2 K

(R EARI A & B RAREUORAS 072, M SEHGEE
%, MAGARTER AR HAARPHRENZHGE
1, ERBEEMPTAERIFFETT T, AR KRR
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3 KEEH 18 TR MR H R B (n=3)
Table 3 18 kinds of antibiotics’ detection limit and recovery in water samples(n=3)
A Rt ng-L I +RSD/%
100 ng-L™* 10 ng°L™*
P & (Norfloxacin, NOR) 2.36 93.15+2.53 81.32+2.91
£ H £ (Ofloxacin, OFL) 3.71 94.32+4.35 75.12£3.11
I £ (Ciprofloxacin , CIP) 2.90 92.35+4.38 72.6124.82
B> £ (Enrofloxacin, ENR) 2.83 96.64+4.72 82.3322.35
+ 2 & (Oxytetracycline, OTC) 5.47 84.48+4.81 89.02:+3.74
PU3FE (Tetracycline, TC) 6.84 85.514.36 82.34£3.17
4% % (Chlortracycline, CTC) 7.55 77.618.36 68.1129.25
T AR EE B (Sulfacetamide , SAAM ) 1.56 63.28+4.13 88.53+0.83
T ek ( Sulfathiazole , STZ) 1.84 89.832.72 67.0622.05
T A E (Sulfapyridine , SPD ) 0.42 87.83+2.54 89.2643.18
Tt iz FF B % E (Sulfamerazine , SMR ) 1.76 81.55+4.66 85.42+3.74
Tt e — R BB E ( Sulfadimidin, SDMD ) 1.37 84.12+5.34 91.71+2.35
Tk e FFY 1 — 8k (Sulfamethizole , SMTZ ) 0.81 60.07+7.36 65.45+8.73
T iz PR k%8 ( Sulfamethoxypyridazine , SMP) 1.28 79.87+5.14 82.34£3.02
T BBk % (Sulfachloropyridazine , SCP) 2.92 76.18+2.95 81.68+3.53
Tt iz FF 5 SR W ( Sulfamethoxazole , SMX ) 2.20 66.72+8.24 61.82+7.74
Tt — F Bk SR ( Sulfisoxazole, SIA ) 4.46 68.34+5.85 67.77+6.32
it e — FF 4805 B (Sulfadimethoxine , SDM ) 3.66 78.64+2.44 75.66+1.93

®4 FEAEERTRHOBRMEE(pg L)
Table 4 Concentrations of targeted antibiotics in

water samples(pg* L")

P SMX CIP ENR OFL OTC

N 1.90 — — 17.67 —
B BE 14.31 — — — —
£ ZRHA 1 — — 12.95 — —
& 7R 2 — 26.62 12.90 — 10.69
£ JuR — 26.80 — — —
£ B — — — — 10.47
£ RiE1 — 26.69 — — —
£ RIF 2 — — 13.05 — —
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Table 5 Concentrations of targeted antibiotics in
sediment samples( g kg™)

SMX SIA SMTZ SMP SDM NOR CIP OFL OTC

ey - - - - - — — — s
B4k 153 — — — — - — — —
ERE1 — — — — — 21206511 2063 —
£ FE 549 — 4718 — — — — — —
L WH 1885 — 1049 — — — — — —
K KW2 245 414 2167 115 — — — — —
LZ4UR 756 — 113 — — — — — —
ZBE 614 — 18 115 — — — — —
£#®¥E1310 — 1025 — — — — — —
£ RF2 472 645 732 556 11.83 — — 347 —
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