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Effects of enrofloxacin and ciprofloxacin residues in shrimp subjected to heat processes
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ABSTRACT: Objective To investigate the effects of enrofloxacin and ciprofloxacin residues in hot processed shrimp
and to provide reference for dietary risk assessment. Methods The shrimp (Penaeus indicus) after drug administration
was selected as raw material, and a detection method based on RP-HPLC-FLD was established. The shrimp was processed
by two hot processing methods: boiling and drying. The effects of water-shrimp ratio (proportion of water to shrimp), boil
holding time, drying temperature and drying time on residual concentrations of enrofloxacin and ciprofloxacin in shrimp
were evaluated. Results During the boiling process, the residual concentrations of enrofloxacin and ciprofloxacin in shrimp

decreased with the increase of water-to-shrimp ratio and boiling retention time, and the residual concentrations reached
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the minimum when the water-to-shrimp ratio was 5. Under this condition, the effect on the residual concentrations was

significantly reduced after the boiling retention time reached 20 min. During the drying process, the residual concentrations

of enrofloxacin and ciprofloxacin increased with increasing drying temperature and remained basically unchanged between

150 and 180°C. When the drying temperature was set at 150°C, the residual concentration increased with the increase of

drying time and remained basically unchanged between 5 and 8 min. Studies have shown that boiling can significantly reduce

the residual concentrations of enrofloxacin and ciprofloxacin in shrimp, while drying can cause the residual concentrations

to increase on the basis of boiling. The overall processing factor of enrofloxacin and ciprofloxacin was less than 1, indicating

that the residual concentrations of enrofloxacin and ciprofloxacin in dried shrimp were lower than those in raw shrimp.

Conclusion The study in this paper can help processing enterprises or quality supervision departments to effectively

evaluate the impact of antibiotic residues in hot processing shrimp, and put forward relevant suggestions on food safety.
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Fig.1 The picture of heat processes of shrimp
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Fig.2 A shrimp; B shrimp spiked with 0.5 pg/g of standard
ciprofloxacin; C shrimp spiked with 0.5 pg/g of standard

enrofloxacin
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Table 1 Linear calibration ranges, regression equations, limits of detection, limits of quantification of the analytes
4 PR F R[] (min) LM (pg/mL) MR Y N M REL P MR (ug/g) FE R (ng/g)
Ragib A 12.78 0.02~10.00 ¥Y=22424X-20611 0.9992 0.005 0.05
HNTPE 9.24 0.02~10.00 Y=16240X-18701 0.9998 0.001 0.05
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2

Effects of different ratios of water on enrofloxacin and ciprofloxacin residues in shrimp

Table 2 Average recoveries of enrofloxacin and ciprofloxacin from shrimp samples

EEIY IR T
flae ENIlIEs ZioalllE Sl AIIE RGN ek SR N RllE Rl &
(ng/g) (ng/g) +RSD(%) (ng/g) (ng/e) +RSD(%) (ng/e) (ng/g) +RSD(%)
0 <0.005 — — <0.005 — — <0.005 —
0.05 0.039 78.00 +£5.43 0.05 0.038 76.00 £ 4.58 0.05 0.038 76.00 +2.36
Barb &
0.50 0.41 82.00 +£2.48 0.50 0.40 80.00 £ 3.76 0.50 0.39 78.00 £5.22
5.00 3.88 77.60 +4.56 5.00 3.92 78.00 +4.14 5.00 4.05 81.00 +3.38
0 <0.001 — — <0.001 — — <0.001 —
0.05 0.035 70.00 £ 5.56 0.05 0.034 68.00 +2.14 0.05 0.037 74.00 +4.58
HNvh A
0.50 0.37 74.00 + 6.82 0.50 0.38 76.00 +£2.85 0.50 0.40 80.00 +£3.72
5.00 3.66 73.20 +3.96 5.00 3.84 76.80 +4.98 5.00 3.79 75.80 +6.16
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Fig.4 Effects of different boiled time on enrofloxacin and

ciprofloxacin residues in shrimp
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Table 3  Effect of roast temperature and time on residues of analytes in shrimp

MR (°C) M5} [E] (min)
44
120 150 3 5 8
7SR 0.78 £0.16 0.99 +0.11 1.02 £0.37 0.82+0.16 0.98 +0.26 0.98 +0.34
B2 1.14+0.21 1.36+0.15 1.38+0.26 1.18+0.24 1.36£0.18 1.37£0.19
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Table 4 PFs of enrofloxacin and ciprofloxacin in shrimp samples

SN LT £ SD
e F J
. Kﬁ . ; mf- . JSARIN TA 7 PFs
JKUREE Ay 5/ 118 (20 min) I (150°C) / W} 1a] (5 min)
Rsh AL 0.59+0.16 1.43+0.14 0.84=0.22
BENSpa 0.53+0.19 1.52+0.12 0.810.15
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