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A simultaneous high-performance liquid chromatography assay method for amoxicillin and ampicillin in
fish products was developed, evaluated, and validated by monitoring these antibiotics in fish samples obtained
from aquaculture and distribution. The recovery rate of this method was higher than those of conventional
methods and was 95.3-106.6% for amoxicillin and 81.4-92.4% for ampicillin. Our pretreatment procedure
sufficiently removed or reduced materials affecting HPLC analysis, such as low-molecular-weight substances.
The performance limit of this method was evaluated as 0.01 ppm of amoxicillin and ampicillin in fish
muscle. Finally, 171 fish samples, including olive flounder (Paralichthys olivaceus), common sea bass
(Lateolabrax japonicus), and black rock fish (Sebastes schlegeli) collected from fish farms in the coastal
area between April and September 2005 were analyzed to evaluate the overall efficiency of the method
and to monitor the actual of amoxicillin and ampicillin usage in fish farms. The results indicated that
the developed method was suitable for analyzing amoxicillin and ampicillin in fish muscle, and determined
that those antibiotics were being used for fish farming but were not detected in fish samples during the

shipping and distribution stages.
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Fig. 1. Comparison of UV and fluorometric HPLC

chromatogram of amoxicillin (AMOX, R.T. 4.2 min) and
ampicillin (AMP, R.T. 11.8 min) in spiked oliver flounder
(Paralichthys olivaceus) sample (1.0 ppm).
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Fig. 2. HPLC Chromatogram (UV detected) of amoxicillin
(AMOX) and ampcillin (AMP) in spiked oliver flounder
(Paralichthys olivaceus) samples (0.5 ppm).
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Fig. 3. Calibration curves of amoxicillin and ampicillin.
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Table 1. Recovery of amoxicillin and ampicillin from oliver
flounder (Paralichthys olivaceus) muscle

Recovery (%)

Antibiotics 0.5 ppm 1.0 ppm

1 117.0 91.0

2 103.0 99.5

3 98.4 953

Amoxicillin Average 106.1 95.3
S.D. 9.7 4.2

Ccv 9.1 4.5

1 90.2 81.6

2 97.2 88.5

3 89.8 74.0

Ampicillin Average 92.4 81.4
S.D. 4.2 73

cv 45 8.9

"S.D.: standard deviation, ?CV: coefficient variation.
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Fig. 4. Stability of standard amoxicillin and ampicillin
solution under refrigeration at 4 C and freezing at -20C (O,
freezing 1 ppm; M, refrigeration 1 ppm; A, freezing 0.5 ppm;
A refrigeration 0.5 ppm).
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Fig. 5. Stability of working amoxicillin and ampicillin solution
under room temperature and refrigeration at 4C ([,
refrigeration 1 ppm; M, room temperature 1ppm; A,
refrigeration 0.5 ppm; A, room temperature 0.5 ppm).
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Table 2. Level of amoxicillin (AMOX) and ampicillin (AMP) in oliver flounder (Paralichthys olivaceus), black rockfish
(Sebastes schlegeli) and sea bass (Lateolabrax japonicus) being cultured in fish farm and shipping step for market place

. ) . Sampling Content (ppm) Detection ratio (%) .

Lacation Fish species condition AMOX AMP AMOX AMP No. of species
Busan Olive flounder F ND¥-0.03 ND 111 0 9
) F ND ND 0 0 ]
Tongyoung Black rockfish s? ND ND 0 0 18
. F ND ND 0 0 9
Geoje OllV('B flounder s ND ND 0 0 18
Sea bass F ND-0.02 ND 1.1 0 9
F ND ND 0 0 9
Yeosu Black rockfish s ND ND 0.0 0 18
Sea bass F ND ND-0.03 0.0 222 9
. F ND ND-0.16 0 11.1 9
Wando Olive flounder s ND ND 0 0 18
. . F ND ND-0.03 0 11.1 18
Jeju Olive flounder s ND ND 0 0 18
' F ND-0.03 ND-0.16 2.5 6.2 81
Total 7 s ND ND 0 0 90

YF, Farming fish;
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7V Zrdke A%E BIY (Fig 5).
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