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Abstract A UPLC - MSMS method to smultaneously detect veternary resdues of macrolies

quinobnes and sulfonam ides n eelwas established The eel tissuewas extracted by acidified aceton+

trile  degreased by n-hexane The detection lmitwere 0. 1- 0.2 Hg/kg Except for tylosn the

recovery were 606 — 9% , RSD K12 66, the relative coefficiencies of their regression equations
were 0. 997 4- 0. 999 9
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( ), M illpore— Q ; ( Dr. Ehrenstorfer )
100 mg/L , 4°TC
1.2
5.00 ¢g S5¢g 50mL , 0. ®o (
) 4mL 25mL s 1min, 15mn 3800 r/m n Smin
; 15 mL 1, ; 10mL
, R 5 mL | ; 2 mL
, 371C 1 mL 1 mL
R SmL R 12 000 r/m in 3min R 0. 22Hm ,
1.3
Acquity UPLC BEH Cg, 2.1 mm x 100 mm, 1
Tabk 1 Grmadenteluty :
1. 7 l’lm ( Waters ); (0 PA) ) _ adent e on plogran
20 mmo /L (0 % )7 Tin'e F bw la.te l M ethanol Ammonim acetate e
timin v/(mL* mm ') @M% @ M
I3 : 0.3mL/mn 36 C; 5HL 0 0.3 3 97 In itial
0.5 0.3 3 97 6
1.4 15 0.3 45 55 6
17 10 90 10 6
’ ’ 19 0.3 90 10 6
M RM; 3.5 kV; 120 C; 21 0.3 3 97 1
23 0.3 3 97 1
700 L/h 50 L/h
2 2 25 LC- ESIMSMS
Tabk 2 LC- ESIMS/MS paran eters for 25 veterinaries
Can pound Fomula MRM transiion’ Cone voltage  Collision energy V /eV Retention tine
( ) ( ) (MRM Ym /z YVIV ( ( ) t/min
Su lfacetan de( CgH g N, O3S 215.2/156. 3 215.2/108. 1 30 25 18 3.17
Su lfadiaz ine( )y CipHN4O,S 251. 2/156. @ 251.2/108. 1 30 18, 25 4. 4
Su lfath iam le( )y CGyHgN; 0,5, 256. 2/92. 0, 256.2/108. 0 30 25, 20 5. 31
Su lfapyrid ine( €, H, N;0,8  250.2/155.9 250.2/107.9 30 15, 25 5. 8
Sulém erazine C, H,,N,0,S 265 2/156.2 265.2/108.2 30 18, 25 6. 8
( )
Sulém eth zok CoHN,0,S,  271.2/108.4 271.2/155.9 30 » s 7.3
( )
Sulfam ethazine C,H,N,0,8  279.1/108.0 279.1/124.0 35 R 22 7.6
( )
L incan yein ( )y CigH3uN,06S 407. 3/126. 2 407.3/359. 3 35 25, 20 7.8
Sulbmeter C, H,,N,0,8  281.2/155.9 281.2/108.0 30 20, 15 8. 07
( )
Sulfachbropyridazine  C,gH,CN,0,S  285.1/92.0, 285.1/155.9 30 0 15 8 38
( )
0 floxacin ( ) CHyFN,0,  362.3/318.04 362.3/261. 1 40 2%, 18 8. 67
N orfloxacin ( )y CigH gFN30, 320.2/302. 2 320.2/231. 1 40 25, 40 8. 93
Sulfam ethoxypyridazne  C,;H,N,0;S 281. 2/155. 9 281.2/108. 0 30 20, 15 9. 01
( )
C ip rofloxacin( C,H gFN;05 332.2/314. 1 332.2/231.0 40 20, 35 9.33
Danofloxacin( ConngN303 358 1/340 ], 358. 1 /82 0 40 2 40 9. 65
Enoroflxacin( CioHpF3N;05 360. 2/245. 1 360.2/342. 1 40 2, 20 9.8
Sarafloxacin ( ) Cy0H;F,N;04 386.2/342. 1 386.2/299. 0 40 20, 27 10. 66
D ifloxacin ( ) C,H F,N,O  400.2/299.1 400.2/356. 1 40 30, 20 10. 64
Sulfadoxin C,H,N,0,S  311.2/156.0 311.2/108. 1 30 30 20 12. 25
( )
Oxolinic aci ( ) C,H, NO, 262.3/244.2 262.3/216. 1 35 23, 30 12. 55
Sulfiqu noxaline C,;H,,N,0,S  30L 0/156.0 301.0/108. 1 30 28 18 12. 78
( )
Spiran ycin( ) CeHuN,0,, 843.6/174. 1 843.6 /699. 6 50 %, 25 14. 81
F lum equine( ) Cy3H | NOs 262.3/202. 2 262.3/244. 3 35 25, 30 15. %
T in os in( ) CuHgN,0p5 869. 7/174. 2 869.7 /696. 8 50 45,40 16. 65
Tylos in( ) CuH 7 NO,, 916. 6/174. 2 916.6/772. 7 55 35 30 17. 05

* 1hokl ) type) stands (for quant tative jon pa ir( )
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2.1 IC-MSMS
2 2
0. Bo ( ) ) )
0. o )
2 2
” ” 0 %
+
) [M+H] , P
[M—RNH,]" (m /4 156), [M —-RNH,- SO,]" (m /z 108), [M - RNH,- SO,]" (m 4 92)
2
RNH; [MH- 155]"; 2 [M+H-CO,]" [M +
10- 11
H- CO,- GH.NR]"; [M+ H- CGHsO0s]"  [GHisNO;+H]™ 1
2.2
2
2 2 2 2 3
0. o ,
2 2 2
2.3
; . ()
(x, Hglke) . 3 , UPLC-MS/MS
. 1~ 100 Mg/kg , 0.997 4~ 0.9999 |
3 25 LY
6 . : 3 SN 23 :
0.2Hg/kg 0.1Hg/kg
3 25
Table3 Lmear ranges regression equatbn and related coefficient for 25 vetermnaries
Linear range Spked
Can pound et ranjjle Regression equation  Rehted coefficient r P _,., Recovery R ho RSD s ho
P/(Beg L7 w/(Bg kg ')
Su lfacetan ide 1~ 100 y= 101.93x— 13.18 0. 998 5 310, 20 78 73, 70 578846
Sulfad azine 1~ 100 y= 50. 12x— 25. 63 0.9990 310, 20 78 81, 87 8357966
Sulfathiazole 1~ 100 y= 24. 56x+ 2. 07 0. 997 8 5 10, 20 97 93, 89 10.2 6.3 11. 2
Sulfaipyrdme 1~ 100 y= 156.28x+ 126 0. 999 2 5 10, 20 82 89, 79 5.712.24.6
Sultm erazne 1~ 100 y= 262.28x+ 4. 4 0.9990 5 10, 20 70 69, 75 835761
Sulfm ethzolke 1~ 100 y= 42. Rx+ 39. 37 0.999 1 3 10, 20 90 94, 88 7.2 376 4
Sulfam ethazine 1~ 100 y= 182.60x+ 48.76 0.999 3 3 10, 20 74 71, 80 7.2 5661
L incomycin 1~ 100 y= 564.93x+ 231 0. 999 8 310, 20 79 74, 77 497353
Sulfmeter 1~ 100 y= 327.64x+ 142 08 0.998 1 5 10, 20 72 74, 78 6.7844.4
Sulfach bropyridazne 1~ 100 y= 121. 66x+ 0. 75 0.999 5 5 10, 20 70 81, 72 889301
O fbxacn 1~ 100 y= 153.77x+ 30. 66 0.9975 5 10, 20 80 79, 78 5.94.46.2
Norfbxacin 1~ 100 y= 179. 15x+ 86.44 0.999 5 3 10, 20 92 83, 81 8390.184
Su lfan ethoxypyridazine 1~ 100 y= 103.45x+ 31.23 0. 997 4 3 10, 20 66 78, 72 548167
Ciprofbxacin 1~ 100 y= 69. 46x— 10. 4 0. 998 5 310, 20 75 70, 75 9.07.45.5
Danofloxacin 1~ 100 y= 346. 10x- 100 92 0. 999 4 5 10, 20 81 96, 88 6.97 149
Enorfloxacin 1~ 100 y= 95. S4x— 37. 93 0.999 1 3 10, 20 96 95, 87 6.8 133
Sarafbxacin 1~ 100 y= 64 3Bx- 37.55 0. 9987 3 10, 20 76 73, 72 10.Q 7.0 7.5
D ifbxacin 1~ 100 y=99. T4x+ 16. 58 0. 999 9 310, 20 88 83, 82 576060
Su lfadoxin 1~ 100 y= 192.41x+ 40.77 0. 999 4 5 10, 20 74 72, 76 839.185
Oxolnk acd 1~ 100 y= 172.75x+ 10.93 0. 9989 5 10, 20 72 75, 78 6.3453.8
Sulfaqu noxaline 1~ 100 y= 135.57x+ 64.82 0. 999 2 3 10, 20 91 82, 81 839.185
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1)

Linear range Spked .
o/(n ngl ) Regression equation  Rehted coefficient r P Recovery R Hb RSD s, /%
o

Can pound o
w/(Pge kg ')

Sp iran ycin 1~ 100 y= 190.68x+ 25.66 0. 999 2 5 10, 20 67 62, 63 514189

Flun equine 1~ 100 y= 132.45x+ 49.71 0. 999 4 5 10, 20 73 70, 78 6.93477

T imicosin 1~ 100 y= 643.99x+ 171 0. 999 7 5 10, 20 67 60, 65 5311.64.3
Tybsin 1~ 100 y= 235.41x+ 36 0. 999 2 5 10, 20 44 47,40 12.6 11.7 10. 8
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