R i AR AR

—546—

CHINESE JOURNAL OF FOOD HYGIENE

2012 457 24 55 6

ERH KRS F ik

P 1 SCUBUAH (A - £ 2 SO T [ IR0 % AR g e 7 b O ER K
14 of v 25 1 2K 24 1) B A

AR, R

(AEFTRBEREEFAFCERE & &, LR

 E:BW AARIZIAARMEE- S FEPEOHMAE, LT S
% EDTA-McIlvalne(pH =4.0) 2 F kIR, A HLB B 48 23 B4 Rk 45
AR B -L R A ik Fo 8 0. 2% F R 69 K IE R A RS A B

THRWKRE A 14 AR ARG, Fik AL
Fo %A%, Waters ACQUITY UPIC'M BEH C, & # 4 %

100013)

B ¥ (MRM) 4 X, Bl B ) 52 4 45 o

BTN E, R OEFFEHEFHEKREHR8L2% ~119. 1% ,FAxT4F M EZH 1.8% ~19.0% , 7 =09 & R

A~TF0.1~0.5 pg'kg, &ig

EFERBES, EIERIF,

ERTHwd S A A F e,

KEBIF AHRMEE-SRAE R, WIRE,; B2, BHAER; F45,; RS %c; LHAY

B 435 :TS207. 53;R155.5

ERERIRAS A

X EYRS :1004-8456(2012)06-0546-04

Simultaneous determination of tetracyclines and quinolones residues in milk by

ultra performance liquid chromatography-tandem mass spectrometry
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Abstract: Objective A comprehensive analytical method based on ultra performance liquid chromatography-electrospray

tandem mass spectrometry ( UPLC-MS/MS) with positive mode has been developed for the simultaneous determination of

seven tetracyclines and fourteen quinolones in milk. Methods

Milk samples were extracted by EDTA-Mcllvaine (pH =

4.0) buffer solution and then purified and enriched by Oasis HLB solid phase extraction cartridges. The separation was

performed on a Waters ACQUITY UPLC™ BEH C18 column (100 mm x2.1 mm i. d., 1.7pum) with gradient elution

using methanol-acetontrile and water ( containing 0. 2% formic acid) at a flow rate of 0. 2 ml/min. Results The average

recoveries of this method for fortified samples were ranged from 89.2% to 119.1% , with relative standard deviations

between 1. 8% to 19.0% . The limits of quantification (LOQ) were ranged from 0. 1 to 0.5 pwg/kg. Conclusion Due to

its high sensitivity and reproducibility, the method is suitable for the determination of seven tetracyclines and fourteen

quinolones in milk samples.

Key words: Ultra performance liquid chromatography-tandem mass spectrometry; tetracycline; quinolone; solid-phase

extraction; milk; food safety; veterinary drugs residue
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Micromass -Quattro Premier XE Jfi i /Y ( Waters 2%
Hl) , B0 AL, Oasis HLB [& A7 A (SPE ) /MHE (6 ml,
200 mg, Waters A 7)) HEE LW LR R (1%
af) , 1 g (45 N 99% , Ameisensaeure ) , 52 5 F 7K
By h#aiK, B K 18. 2MQem ™',

0.1 mol/LEDTA- Mcllvaine 2% w ¥ W ( pH
4.0) R — K& BERE 12.9 g, Na,HPO, 10.9 g,
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e B R g A AT A IO O E R S T RS MR L R 3
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Table 1 ~Mass parameters for tetracyclines and quinolones analysis
&Y {4 B4 B [H] ( min ) BEE T BTER il 4% fE = (eV) HEFLHL (V)

R B 3 68 304, 20 304.29 >217. 12" 21 38
o ' 304. 29 > 189. 00 32 38
T 3 83 458, 45 458.45 >441.40° 18 35
- - o ’ 458.45 >352.43 29 35
334.26 >290.31" 17 38

BRI B 4.64 334.26
AU 334.26 >233. 18 25 38
362.24 >318.31" 18 38

I 4.64 362.24
TR 362.24 >261. 19 27 38
321.35 >303.31" 19 50

W R 4.7 321.35
kD5 321.35 >233.9 22 50

. 445.38 >410.40° 19 28

B2 4.88 445.38
445.38 >427.72 14 28
L B 488 32031 320.31 >302.27 " 19 50
- 320.31 »276.25 17 50
461.39 >426.44°* 19 30
+/HmE 5.08 461.39
461.39 >443. 57 13 30
R s 16 33223 332.23 >314.28 " 19 36
o ’ ’ 332.23 >288.34 17 36
360.30 >316.37 " 19 38
Bitvh & 5.46 360. 30
360. 30 >342. 30 23 38
i s s 358 26 358.26 >340.33 25 38
WY . .
o 358.26 >81. 96 42 38
352.29 >265.23 " 23 36
WEW R 5.69 352.29
i 352.29 >308. 33 17 36
465.33 >430.39" 22 36
ik o S 6.07 465.33
ZRESRR 465.33 >448. 36 17 36
W p b 6.5 186,27 386.27 >342.28 " 18 40
IR b . .
TR 386. 27 >299. 26 28 40
445.48 >428.47" 19 24
PR 9.86 445. 48
BARXR 445. 48 > 154. 01 32 24
479.34 >444.43 " 20 32
SEE 7.57 479.34
EEBXR 479. 34 > 462. 34 18 32
S . s 263, 10 263.10 >244. 12" 16 35
Wi . 3.

- 263. 10 > 188. 80 28 35
. o5 62 11 262. 11 >244. 12" 16 50
o ’ ’ 262. 11 >155.92 28 50

443.27 >426.42° 18 28

it RE 9.14 443.27
AR LEX 443.27 >201. 15 34 28
e 233.09 >215. 06 * 15 26

ZEWETR 10. 85 233.09
233.09 > 186. 99 28 26
262. 18 >244.13 " 17 50

o g 11.49 262. 18
262.18 >202. 05 28 50
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1.0 pg/kg MARAE2E 47 H PAE 2 B2 PR, 45 3R 0
3.6% ~16. 1% ,F W% Iy ik B R4
2.5 FESHT

FH T ST 1 05 68 T 8 A 3 HEAT 40 AT, A4S 10
By el 2R 5 Dy BRI, 45 S e B0 4l 4 5 v 35 5 A R
WP R, N 1.40 ~ 14,8 ng/kg, Horip 2 R
WG RDE AN EMARDE, S8R
0.37 ~4.70 pg/kg;5 R G AL 1 K N
BB 0.46 peskg, PUIR R YR K H

1 el 4= ke S ek 16, 0 0 & A 0. 89 we/kg i
B E 1.4 pg/kge MY A .0.37 pngkeg 7 |
2 .1.0 pg/kg AR A

3 it
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st P W I DR IE £ 8 4 4 I R B | R R



7 i O 2 3 - S 3 T vk IR 6 AR g b 7 R DU PR R RN 14 Rl TR B 2E 2 W Bk B —— e L 5 —549—
2 A 21 R E ARG W0 f BRI [0 SR R0 AR A v O 22
Table 2 The quantitation limits, mean recoveries and the relative standard deviation of 21 target drugs in milk
SR EE 0.5 ng/kg bR B 1.0 ng/kg TR BE 2 pe/ke
oy A2 PR o N o
2 (LOO/ ue/kg) Ofres XY il i ¢ XY i HIXE
(%) i 25 (% ) (% ) i % (% ) (%) 2 (%)
I R iR 0.1 106. 6 10.9 107. 4 12.6 104.7 5.2
U 3 0.5 103.5 7.9 112.9 4.4 98.5 4.8
R E 0.2 101.9 1.1 108.3 10.5 108. 4 5.0
=R NI 0.1 105.7 12.6 102. 4 15.4 100. 8 4.9
R 2 0.5 102.3 7.9 103.7 12.8 101. 8 5.0
WEZNES 0.2 106. 3 16.0 101. 8 14. 8 95.4 8.8
R 2 0.5 97.3 14. 8 104.9 12.9 95.3 5.8
+RE 0.5 92.9 11.5 105. 4 11.4 99.8 4.4
WH VR 0.2 89.2 14.6 95.6 10.7 103. 6 7.6
B B 0.1 119.1 19.0 108. 8 18.7 98.7 7.3
B E 0.1 112.5 14.0 105.9 11.3 97. 4 1.9
WED A 0.1 100. 8 7.5 101.7 12.3 100. 2 3.4
EPHETFR 0.5 106. 7 16.5 103. 4 11.5 96. 6 1.8
SR ALY 0.1 117.1 16. 4 105.9 12. 1 102.7 6.3
R 0.5 107.7 18.4 104.7 11.4 94.8 4.4
SHE 0.5 109.2 16.9 110. 4 11.9 94.7 5.3
[N 0.1 110.3 14.6 107.1 16. 8 96. 4 5.5
B R 0.2 102.0 15.4 101. 4 15.3 100. 3 3.1
s+ 3R 0.2 111.5 18.6 102. 4 12.7 96.0 3.2
ZRERR 0.1 109. 4 18.9 105.7 13.9 99.6 6.3
S H g 0.1 106. 8 17.9 100. 5 14.9 101. 4 4.8
[2] EREE,HTI5C, M TR, B NS &2 4 IR AR e 58 0
100 4.54 362.24>318.31 N - ) .
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L ff 36224>26L19 B 25 B L AL T A0S ) s o A e A 2002
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e — R (5] gk, sikde, X0 A A8 0-75 0ROM €2 3 0 0 2 4 3 o 3
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L6l PR RRPIAERERE[I]. PEEM DAL NE,
y >
N 1023 3.984.5014 83 5.35 S34.:28 f?zelj 2007,17(2) :270.
ﬁ 4 6 8 10 [ 6] R MRENGR, % PE 45, e [ 23 B 28080 AR 23 vk )
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0 . L. ; ; ; ; s
4 13 1) 10 250-253.
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100 4.}{9 132.93>288.34 (7] #odss, BhE e, Al 5 [ A 20 -5 2800 AR €030 o T
) SN S — P4 o DU R 3 2 0 5 B 6 5 (). SR 07 I B %, 2009, 28
4 6 8 10 (5) 2931,
100 456 320.1>302
% 383 61529 . 1.64e4 [ 8] JOHNSTON L, MACKAY L, CROFT M. Determination of
0 T T T T T T T -
6 8 10 quinolones and fluoroquinolones in fish tissue and seafood by high
1003 3,8@?935.21 320_12?)5229 performance liquid chromatography with electrosprayionisation
0 1 T 6 T A T 10 1 tandem mass spectromtric detection[ J].J Chmmatography,2002,
t/min 982 (1):97-109.
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