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Residues of quinolone antibiotics in fresh and frozen aquatic
products and exposure assessment among adult residents,
Shanghai, 2017 —2024
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Abstract: Objective  To investigate quinolone antibiotic residues in fresh/frozen aquatic animals in Shanghai and assess
dietary intake and health risks for local adults. Methods A total of 8 857 samples were collected from breeding, circulation
and catering links in Shanghai during 2017 —2024. Fourteen quinolone antibiotics were detected by high performance liquid
chromatography — tandem mass spectrometry. Combined with “2023 Shanghai Residents’ Diet and Health Status Monitoring”
data, point and probability estimation were used to evaluate health risks. Results  The total detection rate of quinolone
antibiotics was 26.40% with a total over — limit rate of 4.36% . Enrofloxacin ( including ciprofloxacin) had the highest
detection rate (26.21% ) and over — limit rate (3.91% ), while other quinolones had detection and over — limit rates <1%.
Top 3 for highest average total quinolone antibiotic residues: freshwater fish, freshwater shrimp, marine fish. Point assessment
showed food safety indexes < 1 for both general and highly exposed populations, indicating low health risks. Probability
assessment revealed P50 and P95 exposure levels of enrofloxacin (including ciprofloxacin) were 1.89 ng/ (kg « bw + d) and
139.00 ng/(kg + bw + d), respectively. Conclusion  Enrofloxacin ( including ciprofloxacin) was the main detected
quinolone in Shanghai’ s fresh/frozen aquatic animals, with freshwater fish more contaminated. However, health risks of

quinolone intake via these products for Shanghai adults were relatively low.
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Table 1 Distribution and composition ratio of fresh and frozen aquatic products samples
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Fig.1 The annual trends of the total detection rate and total over

— limit rate of quinolone antibiotics in fresh and frozen

aquatic animals from 2017 to 2024
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Table 2 The residue levels, detection and over — limit situations of different quinolone antibiotics in fresh and frozen aquatic animals in

Shanghai from 2017 to 2024
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W A 8 238 0.78 £13.25 0.15 1.50 1 200. 00 0.08 0.08
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Table 3 The total residues, detection and over — limit situations of quinolone antibiotics in different food categories, sampling stages and

packaging types of fresh and frozen aquatic animals in Shanghai from 2017 to 2024
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K 253 14.01 21.49 1 940.35
K AR 45 2.16 2.60 17.25
g K 34 1.77 1.80 1.80
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Ve kit ] 4 441 39.53 94.30 4 340.90
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K AR 98 38.74 3 1.19
TE K AR 3 6.67 0 0.00
WK 0 0.00 0 0.00
WAk 78 5.33 8 0.55
RFEFR T 89.632(P <0.001) 26.221(P <0.001)
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Table 4 The consumption of fresh and frozen aquatic animals by different food categories and different groups of residents in Shanghai in

2023
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Table 5 Dietary exposure point assessment of quinolone antibiotics in fresh and frozen aquatic animals

U uy(k;%w ) ng/ b e d) IFst ng/( klél?lzbw Cd) IFs2
B R (AN YE) 6.2 108.55 0.017 51 36.49 0.005 89
YR 0.3 2.44 0.008 13 0.82 0.002 73
AU R 5.0 2.66 0.000 53 0.89 0.000 18
Wi & 14.0 2.92 0.000 21 0.98 0.000 07
KR 20.0 1.54 0.000 08 0.52 0.000 03
KRR - 2.36 - 0.79 -
R R - 0.71 - 0.24 -
[N R - 0.60 - 0.20 -
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Table 6 Probability assessment parameters for the consumption

of various fresh and frozen aquatic animals

K Bh 2 AR S
R RiskPareto2 (1. 185,3.316)
WK AD RiskGamma(0. 774 ,0. 391)
iR RiskExpon (0. 301)
i RiskExpon (0. 098 )
WAk RiskExpon (0. 102)
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Fig.2  Probability distribution map of enrofloxacin ( including

ciprofloxacin) intake via fresh and frozen aquatic animals

among adult residents in shanghai
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Fig.3  Probability distribution map of enrofloxacin ( including

ciprofloxacin) intake via freshwater fish among adult
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