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Monitoring of Residual Veterinary Drugs in Incheon Fishery
Products Distribution

Jin-Seob Jang', Myong-Je Hur, Meyong-Hee Kim, Young-Sun Han, Sung-Hee Kwon,
Eun-Young Yeo, Seong-Hee Hong, Ji-Sun Kim, Seung-Ri Lee

Division of Food Analysis, Incheon Research Institute of Public Health and Environment

ABSTRACT

Objectives: This study was carried out to provide safe seafood to the public through simultaneous analysis rapid
inspections for residual veterinary drugs in 150 fishery products in 2016.

Methods: Quinolones (9), Sulfonamides (14), Penicillins (2), Cephalosporins (3), Tetracyclines (4), Macrolides
(4), Lincosamides (2), Pleuromutilin (1), Phenicols (4), benzylpyrimidines (2), Others (1) Malachite green (2),
and Melamine (1) were analyzed for 49 species using by HPLC and HPLC-MSMS.

Results: There were six unsuitable samples, five among fish and one for crustaceans. Within the standard
detection were five fish. The antibiotics found were Quinolones (50%), Tetracyclines (33%) and Penicillins

(17%).

Conclusions: As a result of the experiment, there were six unsuitable samples, five for fish and one for
crustaceans. The most prevalent antibiotics were Quinolones. The quinolone antibiotics are highly persistent in
fish tissues, so they require more time than the withdrawal period for other common veterinary drugs. Careful
attention is required when they are used in fish farms.

Keywords: Residual veterinary drugs, fishery products, antibiotics, HPLC-MSMS
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Table 1. Acquisition Parameters of 49 veterinary drugs by HPLC-MSMS

No* Compound Tonization RT' Precusor ion Product ion Collision RF*
mode (min) (m/z) (m/z) Energy (V)  Lens (V)
1 Norfloxacin positive 3.65 320.070 205, 233, 302 34, 25, 21 178
2 Pefloxacin positive 3.75 334.145 233, 290, 316 26, 18, 21 172
3 Ofloxacin positive 3.77 362.180 261, 318, 344 29, 20, 23 205
4 Ciprofloxacin positive 3.84 332.095 231, 245, 314 39, 25, 21 178
5  Enrofloxacin positive 4.28 360.120 245, 316, 342 28, 20, 22 224
6  Difloxacin positive 491 400.195 299, 356, 382 31, 21, 24 110
7  Nalidixic acid positive 7.07 233.095 159, 187, 215 34, 27, 15 143
8  Oxolinic acid positive 7.54 261.975 159, 215, 243 41, 31, 19 191
9  Flumequine positive 7.54 262.145 126, 202, 244 53, 36, 20 136
10  Sulfaguanidine positive 1.11 215.035 92, 108, 156 27,24, 16 113
11 Sulfadiazine positive 3.24 251.085 92, 108, 156 28, 26, 17 128
12 Sulfathiazole positive 3.52 255.950 92, 108, 155 27, 24, 16 156
13 Sulfamerazine positive 3.98 265.150 92, 108, 110 29, 27, 24 149
14 Sulfamethazine positive 4.50 279.120 92, 108, 124 32, 30, 26 184
15  Sulfamethoxypyridazine  positive 4.56 281.095 92, 108, 126 30, 28, 22 172
16  Sulfamonomethoxine positive 4.56 281.120 92, 108, 215 30, 28, 19 176
17  Sulfachlorpyridazine positive 5.28 285.035 92, 108, 156 29, 26, 17 145
18  Sulfamethoxazole positive 5.54 254.110 92, 108, 156 28, 26, 18 139
19  Sulfadimethoxine positive 5.72 311.120 92, 108, 156 33, 31, 23 191
20 Sulfadoxine positive 5.72 311.120 92, 108, 154 31, 28, 30 179
21 Sulfisoxazole positive 5.84 267.985 80, 92, 108 45, 27, 24 146
22 Sulfaquinoxaline positive 6.62 301.120 92, 108, 146 31, 29, 23 164
23 Sulfaphenazole positive 6.77 315.010 92, 131, 158 37, 49, 31 166
24 Ampicillin positive 1.42 350.035 106, 114, 118 20, 31, 35 136
25  Amoxicillin positive 1.42 366.035 107, 114, 134 54, 22, 32 105
26  Desfuroylceftiofur positive 4.46 430.035 125, 126, 226 48, 28, 25 186
27 Cephalexin positive 447 348.060 106, 118, 140 27, 34, 24 114
28  Ceftiofur positive 6.38 523.960 125, 127, 166 58, 45, 35 213
29  Oxytetracycline positive 3.72 461.095 200, 336, 425 41, 32, 20 201
30 Chlortetracycline positive 5.29 479.070 302, 443, 461 39, 21, 18 195
31 Doxycycline positive 5.51 445.205 267, 321, 428 40, 34, 20 179
32 Tetracycline positive 5.53 445135 269, 410, 427 39, 20, 16 186
33 Spiramycin positive 5.34 422315 88, 98, 174 39, 39, 24 173
34  Erythromycin positive 6.85 734.540 116, 158, 576 44, 33, 20 266
35 Kitasamycin positive 7.77 772.510 109, 174, 558 43, 35, 26 272
36 Josamycin positive 8.29 828.520 109, 174, 600 43, 34, 25 276
37 Lincomycin positive 2.79 407.280 126, 359, 389 31, 19, 16 177
38 Clindamycin positive 5.53 425.230 83, 126, 377 52, 31, 20 290
39 Tiamulin positive 7.63 494.280 119, 163, 192 41, 34, 23 193
40  Fluorfenicol amine positive 1.00 248.010 91, 130, 229 47, 25 ,12 136
41  Thiamphenicol Negative 4.08 353.960 119, 121, 169 33, 49, 38 145
42 Fluorfenicol Negative 5.68 355.935 119, 168, 184 32, 40, 20 125
43 Chloramphenicol Negative 6.01 321.000 46, 121, 151 56, 35, 22 107
44 Ormethoprim positive 3.50 275.195 123, 231, 259 27, 29, 29 191
45  Trimethoprim positive 3.52 290.785 230, 260, 275 25, 27, 27 72
46  Praziquantel positive 8.55 313.220 132, 174, 203 35, 30, 17 161
47 Malachite green positive 5.88 329315 165, 208, 313 58, 38, 39 126
48 Lecomalachite green positive 6.91 331.290 239, 315, 316 32, 31, 22 134
49  Melamine positive 1.23 127.280 68, 85 26, 19 115

No*: Number, RT": Retention time, RF*: Radio frequency

J Environ Health Sci 2018; 44(5): 444-451 http://www.kseh.org/
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Table 2. Analytical conditions of veterinary drugs by HPLC-MSMS
Target Drug Instrument Parameter Condition
Column C18 (4.6x100 mm, 2.7 um) CAPCELL CORE ADME
Mobile Phase  A: 0.1% formic acid in Water
B: 0.1% formic acid in ACN
HPLC Flow rate 0.4 mL/min
. Gradient Time (min) 0 1 6 10 15 15.1 20
Antibiotics
Solvent A: 90 90 60 5 5 90 90
Solvent B: 10 10 40 95 95 10 10
Ionization mode ESI Positive
MSMS Capillary temp 350°C
Collision gas N,
Column C18 (2.1x100 mm, 1.7 pm) KINETEX
Mobile Phase  A: 0.1% formic acid in Water
B: 0.1% formic acid in MeOH
Malachite HPLC Flow rate 0.2 mL/min
Green Gradient Time (min) 0 1.5 6.0 8.0 8.5 10.0
(Lecomalachite Solvent A: 8080 0 080 80
Green) Solvent B: 20 20 100 100 20 20
Ionization mode ESI Positive
MSMS Capillary temp 350°C
Collision gas N,
Column C18 (2.1x100 mm, 1.7 pm) KINETEX
Mobile Phase  A: 0.1% formic acid in Water- ACN (5:95)
B: 0.2 mM Ammonium formate ACN (50:50)
HPLC Flow rate 0.15 mL/min
. Gradient Time (min) 0 5.0 10.0 11.0 13.0 15.0
Melamine
Solvent A: 100 100 25 25 100 100
Solvent B: 0 0 75 75 0 0
Ionization mode ESI Positive
MSMS Capillary temp 350°C
Collision gas N,
22. AEF T AAYHA 23. HERD T B A
&2 (Antibiotics)> 2F37 *F% T3 Al tigk ASS S8l EALS 7H 9% £
ook A TR AlEHol wet A W?ﬂ TES st Al 0P°i°ﬂ4 EFgAe w7t
A & AAAE AeH(Fig 1), % %f\l A 0.001~5 (mg/kg) WollX 5EJNER AFg 2Adat
Aol wE AAE dxe] 2AF-S AAAIste] A #gs) AL A4 (R>>0.999)S %o} th. A8 (accuracy)
A3, ZErlo]Exd (Malachite Green)? @z}l I ADA (precision)S F=8&2|oFEo] AE HXA
(Melamine)y 21337 7HE ARl whet g4 9 e AlFo 12 (mg/kg)«l TEE 7KL 3¢
A A8S AAsIATED & (Recovery (%)) 53] ¥ =4 3 AJojisd
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1 Ao} 87, WAt 27, 24 11, Releho}
10,000 Goll A 1057 94 2a & 14, 8= 1o ‘i‘iﬁ}
F2E F2d0 C18 FBL 500 mg HAF Ao Az #4612 oF 57, AR 1A
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AEA FHEE ASEALG0%)e] 7 B3ke
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!
40°C S8 o] | mL LA Ak BE

L o] 7 oo Bkt
0.2 mm PVDF R E <l HEZ of %3}
A& aoloz 3
Fig. 1. Sample preparation procedure of veterinary drugs
AsE AL Y=L ofAolA FFA] =
ZHRSD)E T8Ittt A& (LOD)e 7+ Alsth AL A WAol A A AES AF ko] Hig-
H] 2-3H] 36 o)de] F=2 AlLtsldon, A st A=, 2 Z Norfloxacin, Ciprofloxacin, Ofloxacin,
Al (LOQ)= 104 o]/l == A, 2 2 Pefloxacin® ARE-FA] FAEHo|BE Aol A
= Table 37 7th. Ag A B Folrh "e s} I

ol ZAIA ikE FATA Yrkap vlete] of
nm.z o gzo] ol 7 3 AR A1) =2 H

ok AR S FHa] fsiMe Ak

AAA F5 T 2= 1507000 st &R o] o737} A E| oA of k=l ob7kA] At
SRR 2QFEAL glon, 2HAPE FakEold

A

FRGFES PARE A3 ¥A 619 71 Zo1
521o] L RAT AFNAL Table 45k 7 A FE A FRHS AX3A Ral HrjHal

or, 7|Foldl A& IS Table 59F 7t} AT E S AR Bl 9= =08 A
SR 15074 5 AY HAle] FFE oF 1257, o] 7] A AYER gt ok AEekd

Table 3. Results of Suitability, Linearity, LOD, LOQ, Recovery of veterinary drugs in samples

System suitability Linearity LOD* LOQ! Recovery
Compounds (RSD%) (®) (mgke) (mgke) )

Amoxicilline <8 0.9995 0.003 0.01 91.5+8.1
Ampicilline <8 0.9991 0.003 0.01 89.5+7.9
Norfloxacin <6 0.9996 0.002 0.006 100.1+6.4
Ciprofloxacin <5 0.9997 0.001 0.003 95.4+5.2
Enrofloxacin <8 0.9995 0.002 0.006 98.7£7.6
Tetracycline <9 0.9993 0.003 0.01 96.3+£8.6
Chlortetracycline <7 0.9998 0.002 0.006 90.1+£6.9
Sulfathiazole <5 0.9997 0.001 0.003 92.7+4.7
Malachite Green <7 0.9996 0.005 0.02 95.4+6.5
Melamine <5 0.9991 0.005 0.02 103.5£5.4

LOD*: Limits of detection, LOQ": Limits of quantification

J Environ Health Sci 2018; 44(5): 444-451 http://www.kseh.org/
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Table 4. Results of unsuitable sample of residual

veterinary drugs

Unsuitable sample List

Number of Unsuitable -
Division samples sample Products Vetor i Remduets MRL*
number Name eterinary drugs name amoun m
-Norfloxacin -0.056 -ND
Rockfish L .
-Nalidixic acid -0.06 -0.03
-Norfloxacin -0.03 -ND
-Ofloxacin -0.01 -ND
-Pefloxacin -0.06 -ND
-Flumequine -0.8 -0.5
Flatfish L
-Nalidixic acid -0.36 -0.03
fishes S
150 6 -Oxolinic acid -0.4 -0.1
-Sum of Oxytetracycline/Chlortetracycline -0.8 -0.2
-Doxycycline -0.15 -0.05
-Sum of Oxytetracycline/Chlortetracycline -0.6 -0.2
Flatfish .
-Doxycycline -0.17 -0.05
Flatfish -Ampicillin -0.19 -0.05
Rockfish -Enrofloxacin -0.4 -0.1
crustaceans Blue crab -Ampicillin -4.98 -0.05
MRL*: Maximum Residue Limit
Table 5. Results of detection within MRL of residual veterinary drugs
Detection within MRL sample List
s Number of Detection Residues
Division e MRI
samples  within MRL ﬁ:;‘:s Veterinary drugs name amoun o)
(mg/kg)
-Sum of Ciprofloxacin/Enrofloxacin -0.1 -0.1
Rockfish - pyiftoxacin -0.04 -03
-Sum of Ciprofloxacin/Enrofloxacin -0.1 -0.1
Flatfish _pyifioxacin -0.03 03
fishes 150 5 Flatfish -Sum of Ciprofloxacin/Enrofloxacin -0.1 -0.1
-Difloxacin -0.01 -0.3
Rockfish -Sum of Oxytetracycline/Chlortetracycline -0.2 -0.2
-Sum of Oxytetracycline/Chlortetracycline -0.1 -0.1
Rockfish 1/ veyeline -0.04 -0.05
Aol Tjulte] AmlAEe] ShskE RS v B
TN 5 YES FUE o] TP )
ol FAHAE] AL WA €9l W AT B AARASAAT AERATE 20163 SR
GAE Fetste] EAFEA e 243 34 24 T TUEE AXE 465 FAEH AR Fist
7} o]FofAfof ghrhal wetETh AL AEAA AAE FETF £ 150709 fF T
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