28 4 Vol. 28 No. 4
2007 11 Journal of Chinese Mass Spectrometry Society Nov. 2007

UPLC-MS/MS

( . 100029)

- (UPLC-MS/MS),

s s s UPLC-MS/MS R Waters Acqu-
ity BHE Cg , N 0.05 pg * L=,
0.1 pg+L ", .50 100 pg + kg! . 63.70% ~89.25%,

RSD (n=3) 0.45%~8.78%.

3 3 3 H

:0657. 63 :A :1004-2997(2007)04-219-05

Determination of Fluoroquinolones Veterinary Drug Residues
in Bovine Muscle by UPLC-MS/MS

DU Zhen-xia, SUN Shu-qi
(Beijing University of Chemical Technology , Beijing 100029, China)

Abstract; The method of simultaneous analysis of Ciprofloxacin, Enrofloxacin and Saraflox-
acin in bovine muscle was developed with an ultra performance liquid chromatography tan-
dem mass spectrum. Acetonitrile was used to extract the residues from bovine muscle, and
the acetonitrile resolution was concentrated and dried by the rotary evaporator. The resi-
dues were dissolved with mobile phase after cleaned with hexane. The lower layer was de-
tected by the UPLC-MS/MS. The separation was achieved on a Waters Acquity BHE Cj;
column, and the detection was by the MRM mode of the mass spectrum. The limit of detec-
tion (LOD) is 0. 05 pug » L™ and the limit of quantitation (LOQ) is 0.1 pg « L™" all of the
three substances. The average recoveries of 50 pg * kg ' and 100 pg » kg ' two spiked con-
centration levels are 63.70%-89. 25% , and the RSD (n=3) is 0. 45%-8. 78 %.
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(fluoroquinolones, FQs) ,
1
o1
20 FQs s Waters Acquity UPLC ,
FQs (Ciprofloxa- Waters Acquity BHE Cy . Sample
cin, CIP) | (Enrofloxacin, ENR) | Manager . Binary Solvent Manager
(Sarafloxacin, SAR) ; Micromass Quattro premier
) (ESD.,
, FQs Waters 3
, UPLC-MS/MS MassLynx V4. 1
s 2 s ; Sartorius GP225D ;
FQs s Gilson Pipetman P ; KH2200DB
; TGL-16G ; RE-
o 52A .
(maximum residue lev- 1.2
els, MRLs)"?/ . (Fisher, ).
FQs , ( )\ (99%0) . . .
99 %
3] [4] . 1.3
SR 1.3.1 : Waters Acquity
: . BHE Cys(2.1X50 mm X 1.7 pm);  :35 Cj
(multiple reaction monitoring, MRM) :0.3 mL * min~'; . (A)-0.1%
, (B), ,
1; 10 ul,
, s 1.3.2 :ESI+;
. MS/MS o :3.5 kV; :33 V3 29
(ultra-performance V;RF .0.5 V; :110 C;
liquid chromatography, UPLC), 1.7 400 C; 50 L« h!y .600
pm ; HPLC Leh'; : MRM of 6 channels;
. . UPLC 2,
MRM s . N
1
Table 1 Grade table of mobile phase
A B
Time / min Flow rate / (mL + min™") Va/ % Vi/ % Curve
Initial 0.3 10 90 Initial
2.0 0.3 20 80 6
3.0 0.3 50 50 8
4.5 0.3 90 10 1
6.0 0.3 10 90 1
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2 MRM
Table 2 Partial parameters of MRM detection
Name Parent ion/(m/z) Fragment ion/(m/2) Cone voltage/V Collision energy/eV
332 245 35 22
332 288 35 22
360 245 40 24
360 316 40 22
386 299 40 25
386 342 40 22
1.3.3 CIP.ENR 2.2
SAR 0.5 mg, 50 mL Cis Gy
y 10 mg « L7} , s , Acquity BHE Cy;
4 C o V( )+ V. UPLC . ,
(0.1% )=10: 90 ;
1.3.4 5.0 g s
30 mL . 10 mLL s .
30 min, 5 min ( 10 000 r 0.05%.0.1%6.0.15%.0. 2%
min '), , 5 mL , 0.1%
. , 2 . -0. 1%
. 35 C o
, 30 d » min' CIP.ENR  SAR
, MRM 2,
, 30 min, 3 2.05.,2.37.,2.78 min,
0.2 pm ; 10 mlL., , 3 min )
2.3
, MRM
2.1 ) 3,
0.5 g+« L' CIP.ENR .
SAR . )
) CIP,ENR  SAR 1,5,10,50,
[M+H] . 100 pg« L7! . 1.3.1
(daughter scan), , UPLC-MS/MS
(collsion energy) , MRM MassLynx V4. 1
) MRM
N , 3, )
. MRM 0.99,
2, CIP,ENR SAR [M 2.4
+H] m/z 332,360,386, IUPAC (International Union of Pure

1,
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Fig. 1 Daughter scan mass spectrum of Ciprofloxacin, Enrofloxacin and Sarafloxacin
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of Ciprofloxacin, Enrofloxacin and Sarafloxacin
P ’ SAR 4,
C A . »3
and Applied Chemistry,
; 68.70%~89. 25% , 0. 45% ~
b
8.78% .
3 10 ’
3
Table 3 Linear relation of fluoroquinolones
Name Liner range / (pg+ L™1) Liner equations Related coefficients
1~100 Y=408X—58.9665 0.999
1~100 Y=1995.26X—659. 292 0.998
1~100 Y=772.361X—193.179 0.995
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Fig.3 MRM chromatogram of Ciprofloxacin, Enrofloxacin and Sarafloxacin: A. matrix; B. spiked sample
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4

Table 4 Average recoveries of the methods

Validation of liquid chromatography-tandem mass
spectrometric method for the quantification of
in bovine muscle, milk and

eight quinolones

aquacuktured products[J]. Analytica Chimica Ac-

(n=3)
Name Spiked /( pg * kg™!) Average value/(pg + kg=!) Average recovery/% RSD /%
100 78.90 78.90 3.93
50 34. 35 68. 70 5.27
100 87. 40 87. 40 1.21
50 44,63 89. 25 0. 45
100 86.77 86. 77 1.23
50 36.98 73.96 8.78
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