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Analysis of quinolone antibiotics residues and exposure risk assessment in commonly marketed
freshwater fish and shrimp from Shandong Province
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(1. Jining Center for Disease Control and Prevention, Shandong Jining 272000, China;2. Shandong

Provincial Center for Disease Control and Prevention, Shandong Ji’nan 250014, China)

Abstract: Objective To understand the residue levels of quinolone antibiotics residues in commonly marketed
freshwater fish and shrimp from Shandong Province and risk assessment of dietary exposure. Methods From 2021 to
2023, a total of 480 freshwater fish and shrimp were collected from 16 prefecture-level cities in Shandong Province, the
residues of six quinolone antibiotics were detected using solid-phase extraction coupled with ultra-high performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS) , the dietary exposure was calculated to assess the risk of
antibiotics exposure in freshwater fish and shrimp. Results The total detection rate of quinolone antibiotics in marketed
freshwater fish and shrimp in Shandong Province from 2021 to 2023 was 36. 0% (173/480) , with an exceedance rate of
3.54%/(17/480). Among the six antibiotics, enrofloxacin was detected in the largest number of samples, with a detection
rate of 34. 8% (167/480) ; followed by ciprofloxacin, with a detection rate of 7. 08% (34/480) ; ofloxacin was detected in
three samples; lomefloxacin was detected in two samples; pefloxacin and norfloxacin were not detected in any of the 480
samples. The detection rate of fish was higher than that of shrimp, and the difference was statistically significant (P<
0.05). The average and maximum exposures of all age groups were less than the acceptable daily intake. Conclusion
There are quinolone antibiotics residues in freshwater fish and shrimp in Shandong Province, and the exposure risk is low,
but the exposure risk of children is higher than that of adults, and continuous monitoring and continuous monitoring and
supervision should be strengthened.
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Table 1  Residues of quinolone antibiotics in 480 commonly marketed freshwater fish and shrimp

K i 5 Kb g/ Kb/ 9% KRR/ (we/ke) A/ (ne/kg) R/ (pe/ke)  BEREE/ 0y HBARE/ %
Rt B 167 34.8 0.3 10.8 798 12 2.50
ENISRAY 34 7.08 0.3 0.670 47.5 0 —
AR E 3 0.625 0.3 0.310 2.61 3 0.625
IR R 0 — 0.3 — — 0 —
KB 0 — 0.3 — — 0 —
R A 2 0.417 0.3 0.303 1.19 2 0.417
S 3 T 173 36.0 0.3 11.2 846 17 3.54

A1 Rl B VD B ARV S [l LOD-10 png/kg
Kt %R 19.4% (93/480) , £ 10~100 pe/kg K
F12.9% (62/480) , £ 2.5% (12/480) ¥t i & T
100 we/kg, ML F HZARMERRME . AN 2 EREE
Fl LOD-10 wg/kg kiR 6. 29%(30/480) ,{L 4 0. 8%
(4/480)FEFh T 10 pg/kg. BBV EFIK LV E
TE U B Y5 Bl LOD-10 wg/kg #5510 0. 6%(3/
480) F1 0. 4% (2/480) , i HJ& A il v i 3 [
WA HREE 259 , A e irki i
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Figure 1  Detection rates of quinolone antibiotics in different

concentration ranges

o 0 B ARG OO, TEANAE 0 WKL 2. JH SPSS 25.0
Xt 4 A Hl DXIR K R A 3R B 2R 4y ) i AT
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Table 2 Residues of total quinolone antibiotics in different species of freshwater fish and shrimps

A WA FEARC BB KR/ P/ (heg/ke)  KRME/(ng/kg) HIREL BIRE/% K P Z R
il 471 176 77 43.8 11.6 341 7 3.97 B 2 HWHY A AR 2
HAh 71 30 423 16.3 232 4 5.63 B B RN R
Ak il 59 28 47.5 29.1 846 3 5.08 R B RN R
oAl 94 29 30.9 4.40 78.3 0 — R B RN R
& 400 164 41.0 13.3 846 14 3.50 Roatb B SRR R AR R
JN S HF 42 7 16.7 0.547 4.00 3 7.14 Bonvb B AR E KR E
WRE JATE 38 2 5.3 0.313 0.611 0 — Bk &
&1t 80 9 11.2 0.436 4 3 3.75 Bt B AR A &Y A
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Figure 2 Detection and exceedance of antibiotics in freshwater

fish from different areas
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T UL AR TS A B WU AR SR A K T A ARG R
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Table 3 Daily intake of enrofloxacin from freshwater fish and shrimp by residents of Shandong Province from 2021 to 2023

AR/ % PER R E kg $EARE/(g/d)  ADD I /[pg/(kg-BW-d)] ADD R K{H/[wg/(kg:BW-d)]  HQHMH  HQH A
2~3 5 14.7 29.8 0.0219 1.62 0.003 5 0.261
i@ 14.2 29.9 0.022 7 1.68 0.003 7 0.271
4~5 £ 18.9 29.6 0.016 9 1.25 0.002 7 0.202
s 18.3 29.3 0.0173 1.28 0.002 8 0.206
6~8 5 27.3 30.8 0.012 2 0.900 0.002 0 0.145
i 25.5 30.8 0.0130 0.964 0.002 1 0.155
9~11 5B 37.8 41.0 0.0117 0.866 0.001 9 0.140
& 35.5 37.1 0.0113 0.834 0.001 8 0.135
12~14 s 48.7 58.6 0.0130 0.960 0.002 1 0.155
s 45.7 58.4 0.0138 1.020 0.002 2 0.164
15~17 % 58.0 61.9 0.0115 0.852 0.0019 0.137
@ 51.3 49.5 0.010 4 0.770 0.001 7 0.124
18~44 5 67.6 334 0.005 3 0.394 0.000 9 0.064
i 56.7 28.6 0.005 4 0.403 0.000 9 0.065
45~59 Lzl 67.7 33.7 0.005 4 0.397 0.000 9 0.064
s 60.4 28.6 0.005 1 0.378 0.000 8 0.061
60 L) I % 62.0 27.1 0.004 7 0.349 0.000 8 0.056
S 55.2 23.3 0.004 6 0.337 0.000 7 0.054
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