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Simultaneous determination of g-lactam antibiotics and g-lactamase inhibitors
in milk by ultra pressure liquid chromatography tandem mass spectrometry
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ABSTRACT: Objective An ultra pressure liquid chromatography (UPLC) tandem mass spectrometric (MS/MS) me-
thod has been developed for the simultaneous determination of two fS-lactam antibiotics (cefotaxime and cefoperazone) and
two fS-lactamase inhibitors (tazobactam and sulbactam) in bovine milk and infant formula. Methods The analysts were ex-
tracted from milk sample with acetonitrile, defatted with liquid-liquid extraction by hexane, and further purified by Oasis HLB
solid phase extraction cartridges. The extracted analysts were separated by UPLC BEH C;g column (50 mm x 2.1 mm, 1.7 um),
and determined by UPLC-MS/MS under negative ionization mode. Results The method showed a good linearity over the
range of 1~100 pg/L, with the linear correlation coefficient >0.997. The mean recoveries for four analysts in bovine milk
ranged from 85.5% to 95.5%. The limit of detection was 0.1~0.2 pg/L. Conclusion This method is rapid, sensitive and re-
peatable, and it could be performed for the determination of f-lactam antibiotics and f-lactamase inhibitors in milk-marix.
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5500 ( Applied Biosystem
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2 mL , ,
222 BB EH
: Waters Acquity UPLC

BEHC;y (50 mm x 2.1 mm, 1.7 pm); 140 C;
14 °C; : 5 uL; A
0.1% (v/v) , B 0.1% (v/v)

: 0~3.0 min, 5%~50% B;
3.1~4.0 min, 95% B; 4.1~5.0 min, 5% B,

( Beckman ); XP 105( 0.25 mL/min
Mettler ); SA-31( Yamato ); ) )
Milli-Q Advantage A10 ( Millipore ); (MRM); ,
0.22 pm ( PALL ) (CAD) 41 kPa, (CUR)
20 ST 138 kPa, (GS1) 413 kPa,
L (GS2) 345 kPa (IS) -4.5kV,
22.1 Adwwy 4 .
(TEM) 400 C, QO (EP) -10V,
20¢g 50 mL ,
. (CXP) -11V, 4 /
2 mL 60 C ( 2.0 mL),
. . : , (DP) (CE)
6 mL, 1 min, 5000 r/min 10 min .
R 5 mL 50 mL s
8 mL, 1 min, 5000 r/min 5 3 ZR5Fie
min >
, S 0L 0.05 mol/L prss) 31 HERETRIBKERG AL
, Oasis HLB (
5 mL 5 mL 0.05 mol/L (pH=8.5) > )
) 3 mL 0.05 mol/L 2 mL
3 mL . [7] ﬁ_
*1 Mm#HEEMHRIESE
Table 1 Mass spectrometer parameters of the four analytes
V) V)
1 (TAZ) 299.0 138.1* -80 -18
207.0 -17
2 (SUL) 232.0 140.0%* -100 -24
64.2 -26
3 (CFT) 455.0 239.0* -100 -16
124.1 -36
4 (CFP) 644.0 115.2* -80 =20
188.0 -17

*Quantitative daughter ion
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Table 2 Linearity, LOD and LOQ of the four chemicals in milk samples (n=6)
(ng/L) LOD(ng/L) LOQ(ng/L)
TAZ Y=718X+156 0.9986 1~100 0.1 0.35
SUL Y=620X+213 0.9989 1~100 0.1 0.35

CFT Y=480X+301 0.9987 2~100 0.2 0.6

CFP Y=3040X-2060 0.9993 1~100 0.1 0.35
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Fig. 4 Total ion chromatographies of 4 standard chemicals(up); spiked sample(middle); blank sample(down)
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Table 3 Recoveries and precision of the four chemicals B-

in milk samples(n=6)

/ (ng/L) 1% RSD/%
TAZ 2 90.6 8.7
10 94.1 7.2 S 3k
100 95.4 5.6 (1] , ’ .k
SUL 2 86.7 79 . 2009, 72(5): 394-400.
10 88.8 5.6 Zhang Q, Ye NS, Gu XX, et al. Development and Application of
100 93.2 5.6 Analytical Methods for Analyses of f~Lactam Antibiotics Resi-
CFT 2 92.6 6.5 dues [J]. Chem, 2009, 72(5): 394-400.
10 943 5.8 2] , , . 7.
100 95.4 42 ,2010, 38(9): 42-44.
CFP 2 92.5 6.7 Meng J, Wang R, Zhu JH. New problem in the detection of anti-
10 93.0 6.5 biotics in raw milk [J]. Chin Dairy Ind, 2010, 38(9): 42—44.
100 94.2 4.3 [3] Holthoon F, Mulder PPJ, Bennekom EO. Quantitative analysis of
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