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Simultaneous Determination of Multi—class Antibiotics Residues in Dried Aquatic

Products by Liquid Chromatography—Tandem Mass LC-MS/MS Spectrometry
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Abstract:A method for simultaneous determination of 40 antibiotics in dried aquatic products was established using liquid
chromatography tandem mass spectrometry LC-MS/MS . Effects of experimental conditions such as extraction solvents
and Na,EDTA adding on extraction efficiency were investigated. Under the optimized conditions recoveries of 40 target
drugs calculated by matrix match calibration curve at 20 pg/kg spiking level and RSD  n=4 were 40.5% ~138.6% and
0.4%~19.4% for dried shrimp 41.3%~134.5% and 1.3%~11.6% for dried ell and 40.3%~136.7% and 0.1%~14.7% for
dried gurnard respectively. Most of method detection limits of target antibiotics ranged from 0.1 to 0.5 pg/kg. The method
was sensitive accurate fast and successfully applied in the analysis of residual antibiotics in typical aquatic products in
Xiamen.
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Na,EDTA 30 mL 0.1% v/v
20 mL 2~3 min
3500 r/min 5 min 150 mL.
1 20 ml.
10 min 3500 rpm 5 min
11 0.1% viv
- Agilent 6410 Triple
- 14 v 1.0 mLL
Quad LC-MS/MS Agilent USA Agilent 1260 1.0 .
Electronic Spray ion-
LC-MS/MS
ization ESI 100 mmX3 mm 2.6 pm
Phenomenex Kinetex Cis phenomenex USA 2
2.1
Sig-
ma 17 6 3 [M+H]
B- 8 3 [M-HJ
3 3 1
2~3
40 MRM
—4°C Parent lon PI Fragmenter Volt-
age FV Daughter Tons DI Colli-
1.2 sion Energy CE 5
1.2.1 Instrument Detection Limit IDL 1
30C 0.25 mL/min 10 pL. 2.2
ESI+ ESI- 0.25 mL/min 10 pLL
ESI+ 0.10% A, B
A, 0.10% B, A, B,
0~2 min 10%B 2~10 min 10%~15%B 10~12 min
15%B 12.01~16 min 25%B 16~24 min 25% ~80%
B 24~26 min 80%B 26.01~30 min 10%B ESI-
A, B, 1.2.1
0~1 min 25%B 1.01~5 min 45%B 5~9 MRM 1
min 45% ~80%B 9~12 min 80%B 12.01~15 min 2.3
25%8B 2.3.1
1.2.2
ESI+ ESI- 350 C
4000 V 10 L/min 10 pg/kg 1.3
Multiple Reaction Monitoring MRM 0.1% A -
1 - 4:3 vlv - -
1.3 9:1 vlv
50¢ 80 mL 0.1%

5 mL 05 ¢g
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1 IDLs
Table 1 Tandem mass parameters and IDLs of target antibiotics
Target antibiotics oLl DL/ VYV CE oV IDL ng/mL

Sulfonamides
1 Sulfamethoxazole 254.1 156.1* 160.1 100 10 15 0.1
2 Sulfamethizole 271.0 156.0*% 108.1 100 10 20 0.02
3 Sulfapyridine 250.0 156.0*% 184.1 100 10 15 0.1
4 Sulfathiazole 256.0 156.0* 108.0 100 10 20 0.1
5 Sulfaquinoxaline 301.0 156.0* 208.0 120 10 15 0.1
6 Sulfamonomethoxine 285.0 156.0* 108.0 100 10 20 0.02
7 Sulfamerazine 265.1 156.0 172.0* 110 10 10 0.1
8 Sulfadimethoxine 311.1 156.0*% 245.1 218.0 120 18 15 15 0.02
9 Sulfameter 281.1 156.0* 188.0 120 10 10 0.02
10 Sulfamonomethoxine 281.0 156.0% 215.1 120 15 15 0.02
11 Sulfamethazine 279.1 156.0 186.0* 120 15 15 0.1
12 Sulfadiazine 251.0 156.0*% 185.1 100 10 15 0.2
13 Sulfaisodimidine 279.0 124.1* 186.0 120 20 10 0.04
14 Sulfacetamide 215.0 156.0* 108.0 80 515 0.1
15 Sulfisoxazole 268.0 156.0* 113.0 100 10 10 0.02
16 Sulfanitran 336.0 156.1* 294.0 120 55 0.1
17 Sulfamethoxypyridazine 281.0  156.0*% 126.0 108.0 120 10 15 20 0.1

Quinolone
18 Norfloxacin 320.1 302.1* 276.1 120 15 10 1.0
19 Enrofloxacin 360.1 342.1% 316.1 120 15 15 1.0
20 Ofloxacin 362.1 318.1* 261.0 140 15 20 0.1
21 Flumequine 262.0 244.0*% 202.0 100 15 20 0.04
22 Marbofloxacin 363.1 345.1* 320.0 120 15 20 1.0
23 Oxolinic Acid 262.0 244.0%* 100 12 0.1

Nitrofurans
24 Furazolidone 226.1 122.1* 138.7 120 20 10 0.5
25 Furaltadone 325.1 252.1% 281.1 100 10 5 1.0
26 Nitrofurantoin 239.0 222.0* 122.0 120 10 20 1.0
27 Nitrofurazone 199.1 182.0* 139.1 136.1 80 5510 1.0
28 NP-AOZ NP-AOZ 236.0 134.0* 104.0 100 520 1.0
29 NP-AMOZ NP-AMOZ 335.1 291.1%* 262.1 100 510 1.0
30 NP-AHD NP-AHD 249.0 134.0* 178.1 100 510 1.0
31 NP-SCA NP-SCA 209.0 192.0* 166.0 80 55 0.5

B- B-lactams

32 G Penicillin G 367.1 217.1*% 160.1 100 15 10 0.1
33 Oxacillin 434.1 160.0 186.0 144.0* 120 10 15 25 0.1
34 Cloxacillin 468.1 160.0* 436.0 120 15 10 0.02

Dye Drugs
35 Crystal Violet 372.2 356.2% 340.1 200 40 50 0.002
36 Pyrimethamine 249.0 177.0* 233.0 150 30 30 0.2
37 Olaquindox 264.0  212.0% 143.0 177.0 120 20 20 10 1.0

Chloromycetins
38 Chloramphenicol -321.1 257.0 151.0% 120 510 0.1
39 Thiamphenicol -354.1 290.0 185.1* 130 515 0.1
40 Florfenicol -356.1 336.2 185.0* 110 10 12 0.1

* D C BC pr -
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Fig. 1 MRM chromatogram of grouped target antibiotics
1
Note: The numbers matched antibiotics showed in Tab. 1
2.3.2 NaEDTA
3
NP-SCA 6 G
Na,EDTA 254.9% ~
546.7% NA~39.3%
10 pg/kg 00g 05g 1.0
g NaEDTA 1.3
Na,EDTA
05¢g
10g
50¢ 0.5 gNa,EDTA 40.5% ~138.6% 41.3% ~
2.4 134.5% 40.3%~136.7% RSD n=4 0.4% ~
19.4% 1.3%~11.6% 0.1%~14.3%
1.1 MDLs  0.1~0.5 pg/kg
2 4 2.5
2 1.3 2013 3
[15-16]
1 5
IDLs 15

MDLs 2
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2 MDLs n=4
Table 2 Recoveries and MDLs of target antibiotics spiked in typical aquatic product samples n=4
% RSD% MDL % RSD% MDI, % RSD% MDI,
mgl. dpghe 20 pgke P dugks 0pghe P dpgke 20 pgks e
1.0 853 0.6 924 94 0.1 1076 1.3 959 79 0.1 94.6 1.1 101.2 0.1 0.1
1.0 289 127 539 2.1 0.5 287 10.1 505 80 05 88.5 2.0 81.6 0.5 0.5
1.0 848 2.0 1004 5.9 0.1 512 7.1 77.0 8.9 0.1 88.7 0.3 90.9 0.6 0.1
1.0 60.1 34 72.6 3.5 0.1 41.3 9.7 489 8.7 0.1 97.8 1.8 79.5 0.6 0.1
1.0 436 46 619 3.6 0.1 776 1.9 644 94 0.1 59.5 1.2 652 2.0 0.1
1.0 582 26 748 1.5 0.1 875 20 620 97 0.1 76.5 1.0 79.7 1.3 0.1
1.0 81.6 14 1003 48 0.1 874 32 487 11.0 0.1 587 1.3 659 1.3 0.1
1.0 59.7 25 803 33 0.1 80.7 3.1 741 102 0.1 42.6 2.0 428 29 0.1
02 594 7.8 831 52 002 632 53 551 95 0.02 415 23 443 24 0.02
1.0 788 58 87.1 3.0 0.1 70.1 23 63.1 94 0.1 527 2.1 63.4 1.1 0.1
1.0 774 09 941 2.1 0.1 456 89 580 95 0.1 239 23 419 3.1 0.1
1.0 829 2.7 92.0 8.0 0.1 853 3.7 86.3 7.9 0.1 35.1 1.6 523 1.7 0.1
1.0 741 59 994 22 0.1 83.2 2.6 63.1 8.9 0.1 214 1.8 443 3.2 0.5
1.0 529 25 847 64 0.1 547 45 537 81 0.1 1146 1.8 99.6 0.5 0.1
1.0 63.6 3.1 80.0 2.8 01 952 15 675 70 0.1 25.0 1.5 403 4.1 0.5
50 1029 56 1029 94 05 877 49 674 2.1 0S5 14.1 09 57.3 3.1 5.0
1.0 819 2.1 92.0 1.9 0.1 1047 25 769 75 0.1 55 69 50.0 5.1 5.0
1.0 787 163 43.7 166 0.1 NA NA 631 46 50 1172 125 59.6 5.8 0.1
1.0 882 1.1 92,6 1.5 0.1 393 63 641 3.7 1.0 1078 6.5 121.6 80 0.1
1.0 412 101 620 124 0.1 33.6 60 544 238 1.0 128.8 6.2 814 7.3 0.1
04 87.0 0.6 88.3 2.9 0.04 947 2.7 87.2 2.0 0.05 82.3 2.1 43.6 54 0.04
5.0 346 56 489 9.0 1.0 452 23 70.0 3.0 0.5 115.1 5.5 71.8 9.6 0.5
1.0 87.0 0.6 883 29 0.1 947 27 872 20 0.1 479 7.1 60.0 10.7 0.1
50 27.6 128 79.1 179 5.0 827 102 706 11.1 05 136.7 126 722 2.1 0.5
1.0 133.1 2.6 86.8 2.7 0.1 1122 26 753 7.1 0.1 825 143 57.6 0.2 0.1
50 5467 3.6 666 185 5.0 450 44 928 11.6 05 111.6 7.1 458 7.2 0.5
50 117.0 17.0 484 129 05 754 63 89.1 70 05 1254 106 1245 59 05
NP-AOZ 1.0 484 138 1338 194 0.1 829 88 934 6.7 0.1 84.5 43 41.1 15 0.1
NP-AMOZ 1.0 849 2.7 78.1 4.1 0.1 107.2 2.0 827 7.2 0.1 1204 9.8 69.8 0.7 0.1
NP-AHD 5.0 315 11.0 833 9.0 50 853 57 425 84 0.5 86.3 5.4 52.0 2.7 0.5
NP-SCA 5.0 2549 62 974 84 5.0 3830 25 729 56 50 1324 133 1206 11.1 0.5
G 1.0 429 65 483 13.1 0.1 339 19 648 6.8 1.0 225 10.8 482 0.3 2.0
1.0 322 04 445 186 1.0 497 38 714 7.1 0.1 17.5 6.3 446 1.0 2.0
02 30.1 122 405 128 1.0 12800 74 1326 50 0.05 500 106 785 1.3  0.05
0.1 117.6 10.1 138.6 168 0.01 1345 3.6 435 44 0.01 NA NA 96.0 4.3 0.2
1.0 549 34 543 42 0.1 844 31 556 70 0.1 528 7.3 584 09 0.1
50 494 28 614 2.6 05 568 1.8 477 94 05 500 135 52.1 32 0.5
1.0 896 2.7 885 65 0.1 638 22 677 22 0.1 50.3 3.6 543 0.7 0.1
5.0 544 48 742 4.1 0.1 119.7 25 120.1 23 0.1 455 4.6 455 0.6 0.1
50 831 1.6 923 28 0.1 793 1.7 894 21 0.1 477 2.2 579 0.8 0.1

NA
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