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Monitoring of Veterinary Drug Residues in Cultured Olive Flounder
Paralichthys olivaceus from Jeju and Wando Regions
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Abstract

Residue levels in randomly collected olive flounder muscles were monitored in 2015-2018. Fish were
obtained from fish farms located in Jeju and Wando regions to monitor 45 veterinary antibiotic drugs. For
analysis, sensitive methods which adopt simultaneously detection of multiple agents were used: high
performance liquid chromatography with tandem mass spectrometry (HPLC-MS/MS) detection. A total of
1,200 samples were analyzed, and antibiotic residues were detected in 15 Jeju samples (1.25%) and 45
Wando samples (3.75%). None of them contained residues exceeding respective maximum residue limits
(MRLs) set by the Korean Food Code. Although the present monitoring result identifies safe status overall,
current surveillance efforts over antibiotic use need to be maintained by continuous monitoring.
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A o ELUO|EY 4 52 HPLCH A 2K (Merck,
Darmstadt, Germany), 7N7|AF4 R H-2 Sigma-Aldrich
AK(St. Louis, MO, USA), 7l#]4F2 WakoAH(Osaka,
Japan), C18% % (Discovery® DSC-18) Supelcor}
(Bellefonte, PA, USA) 18]il syringe filtere
Whatman*KMaidstone, UK)®] 0.2 ymZE A8~ 33tk
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ShRA A ARl w2 st ZHEFEY
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BAlof AME-sl &M A A ZulE T3] Agilent
1290 Infinity(Agilent,
A7)

Technologies Santa Clara,
CA, USA), 6430 Triple
Quad LC/MS(Agilent, Santa Clara, CA, USA), Z4
< Agilent Eclipse Plus C18(2.1x150mm, 3.5 um)
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<Table 1> Analytical conditions of the MRM transition of MS/MS

No. Compound name fi’(r;c(uni/s;)r ii;(zfr?/czt) eg;gl;(lglf) Fragmentor(V) Polarity
1 Chlortetracycline 479.0 462.1/444.1 13/17 126 Positive
2 Oxytetracycline 461.1 443.0/426.3 513 91 Positive
3 Doxycycline 445.0 427.9/320.2 18/28 40 Positive
4 Tetracycline 445.0 428.0/410.2 9/13 106 Positive
5 Florfenicol 356.0 335.8/185.1 5/20 120 Negative
6 Florfenicol amine 248.0 230.1/154.0 5/49 65 Positive
7 Thiamphenicol 354.0 290.0/185.1 10/20 120 Negative
8 Chloramphenicol 321.0 151.0/257.0 10/5 120 Negative
9 Trimethoprim 291.0 261.1/230.1 25/21 126 Positive
10 Ormethoprim 275.0 259.2/123.1 25/21 126 Positive
11 Erythromycin 734.0 576.4/158.0 12/24 180 Positive
12 Josamycin 828.0 174.1/109.1 29/49 197 Positive
13 Kitasamycin 772.7 215.0/109.1 29/41 202 Positive
14 Spiramycin 843.0 101.0/174.0 35/28 200 Positive
15 Lincomycin 407.0 272.5/126.2 21/25 91 Positive
16 Clindamycin 425.0 126.2/98.9 25/29 136 Positive
17 Amoxicillin 366.0 208.0/114.0 5/15 110 Positive
18 Ampicillin 350.0 191.9/159.8 15/16 65 Positive
19 Enrofloxacin 360.0 342.2/316.2 17/13 91 Positive

20 Ciprofloxacin 332.0 288.0/245.0 10/25 100 Positive
21 Difloxacin 400.0 356.1/299.1 17/25 126 Positive
22 Flumequine 262.0 244.1/202.0 13/33 91 Positive
23 Nalidixic acid 233.0 215.1/187.1 9/25 70 Positive
24 Norfloxacin 320.0 276.0/233.0 13/25 95 Positive
25 Ofloxacin 362.0 318.2/261.1 13/25 121 Positive
26 Oxolinic acid 262.0 244.0/216.0 13/29 101 Positive
27 Pefloxacin 334.0 316.1/290.1 17/13 93 Positive
28 Sulfadiazine 251.0 156.0/108.1 9/21 101 Positive
29 Sulfamethoxazole 254.0 156.1/108.1 9/21 96 Positive
30 Sulfamerazine 265.0 172.0/108.0 20/25 106 Positive

31 Sulfamethazine 279.0 186.0/124.1 13/21 101 Positive

32 Sulfaphenazole 315.0 156.0/108.0 25/25 90 Positive

33 Sulfaquinoxaline 301.0 156.0/108.1 9/29 111 Positive

34 Sulfathiazole 256.0 156.0/108.1 9/9 96 Positive

35 Sulfisoxazole 268.0 108.1/92.1 21/25 91 Positive

36  Sulfachlorpyridazine 285.0 156.0/92.1 9/25 101 Positive

37 Sulfachlorpyrazine 285.0 156.0/108.1 9/21 96 Positive

38 Sulfadimethoxine 311.0 156.0/108.1 13/25 106 Positive

39 Sulfadoxine 311.0 156.0/108.1 17/25 116 Positive

40  Sulfamonomethoxine 281.0 156.0/108.0 13/25 96 Positive

- 1461 -



MEs - Z5|M - HotE - XEY - AEE - XA - 2= - X - 0|X|E
41 Sulfamethoxypyridazine 281.0 156.0/108.1 13/25 91 Positive
42 Sulfaguanidine 215.0 156.0/108.0 11/23 90 Positive
43 Cefalexin 348.0 174.1/158.0 9/5 65 Positive
44 Tiamuline 494.0 192.1/119.0 17/37 111 Positive
45 Praziquantel 313.0 203.1/83.1 13/21 91 Positive
46 Ceftiofur 524.0 359.0/285.0 9/13 136 Positive
47 Desfuroylceftiofur 430.0 241.0/126.0 12/10 110 Positive
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[Fig. 1] Typical HPLC-MS/MS chromatogram of
45 veterinary drugs.
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<Table 2> Monitoring on residues of veterinary
drugs from Jeju region

No. of Residue  MRL
Year Compound detected/ total level(mg/kg) (me/ke)
samples
Amoxicillin 0/200 N.D.* 0.05
Oxytetracycline 0/200 N.D. 0.2
01 Amoxicillin 0/200 N.D. 0.05
7 Oxytetracycline 0/200 N.D. 0.2
2018 Amoxicillin 15/200 <LOQ**  0.05
Oxytetracycline 0/200 N.D. 0.2

*N.D.: Not detected
**LOQ: Limit of quantitation

<Table 3> Monitoring on residues of veterinary
drugs from Wando region

No. of

Year Compound detected/ total Residue — MRL
level(mg/kg) (mg/kg)
samples

Amoxicillin 0/200 N.D.* 0.05
Oxytetracycline 0/200 N.D. 0.2
2017 Amoxicillin 45/200 <LOQ**  0.05
Oxytetracycline 40/200 <LOQ 0.2
2018 Amoxicillin 0/200 N.D. 0.05
Oxytetracycline 0/200 N.D. 0.2

*N.D.: Not detected
**LOQ: Limit of quantitation

Y 2AHE Bl gAIFA A Al
ARE fe ookEorA] ofmAldAS
ATk AA of
AR FoRub e AL W AFAAR 37}
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