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Simultaneous determination of eight g-agonists residues in animal food by
ultra pressure liquid chromatography-electrospray tandem mass spectrometry
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ABSTRACT: Objective To develop an analytical method for the determination of eight kinds of S-agonists
in animal producing food based on ultra pressure liquid chromatography-electrospray tandem mass
spectrometry (UPLC-MS/MS). Methods Samples were enzymatic hydrolysed and extracted by acetic acid
buffer (pH 5.2) and then purified and enriched by Oasis MCX solid phase extraction cartridges. The separation
was performed on a Waters ACQUITY UPLC™ BEH C5 column (100 mmx2.1 mm i.d., 1.7 um) with gradient
elution using methanol and water containing 0.1% formic acid at a flow rate of 0.3 mL/min. Results Average
recoveries of this method for fortified samples ranged from 75.6% to 118.7% with relative standard deviation
less than 25.0%. The limits of quantitation (LOQ) for the whole method ranged from 0.1 pg/kg to 0.2 pg/kg.
Conclusion Due to its high sensitivity and reproducibility, the method is suitable for the determination of
agnoists in animal producing samples.
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2011 : ACQUITY UPLC™ BEH
) B- Cis (100 mmx2.1 mm, 1.7 pm); : 40 C;
: 10 pL; A 0.1% ,
- B ; 0.3 mL/min;
o i : 0~3 min, 95%~80%A; 3~10 min, 80%A~50%A;
o p- 10~10.1 min, 50%A~1%A; 10.1~12 min, 1%A~1%A;
, . 12~12 .1 min, 1%A~95% A
’ (ESI);
’ MCX ) (MRM); 1 3.3 kV;
8 5 : 100 C; : 350 C;
: 600 L/h : 650 V;
1 #MRE5RZE 3.1x10°mbar 8 p-
11 XFESRHF 1 :
ACQUITY™ Micromass®- 13 #amAIsLE
Quattro Premier XE ( Waters ); X-22R
( Beckman ); ; 5.0 g( 0.01 g)
NVEP-116 , 10 mL pH5.2 -
Oasis MCX (SPE) (6 mL, 150 mg, , 10000 r/min 1 min, p-
Waters ) / 100 uL, 37 C+1 C
( 15 min S
o ; Fisher ) 4 °C 10000 r/min 10 min ,
( 99%, Ameisensaeure); f- / 10 mL pH5.2 i ’
o ﬂ—( ) (tulobuterol, CAS: 10000 r/min 10 min, MCX 6
41570-61-0) (terbutaline, CAS: 23031-25- ~ ™-  6mb . . .
6) (salbutamol, CAS: 51022-70-9) 6mL 6 mL 3 mL 0.1%
(fenoterol, CAS: 1944-12-3) (formoterol, ; 6 mL 2% ;
CAS: 73573-87-2) (clenbuterol, CAS: 37148- ., 10% 1.0 mL, 1
27-9:) (ractopamine, CAS: 97825-25-7) min, UPLC-MS/MS
(metaproterenol, CAS: 586-06-1) 5.0 g,
Sigma DrE s 99% 1.0 mL,
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Table 1 Mass parameters for g-agonists analysis
(min) V) (eV)
1.62 212.0 30 193.9% 12
151.9 16
151.9% 16
2.46 226.0 35
169.9 12
2.62 240.1 35 147.9% 18
221.9 12
134.9% 18
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4.95 302.1 35 164.0% 16
107.0 18
5.39 277.1 35 202.9% 16
259.0 10
5.64 345.1 35 149.0% 4
: ’ 327.1 18
6.09 227.9 45 153 8% 16
171.8 12
:*
50% MCX PCX
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(0.02% 10%,
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0.10% , > 05 1 25 5 10 25 100
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Fig. 1 UPLC-MS/MS chromatograms of a spiked liver sample
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(LOD) (LOQ) 0.20 pg/kg LC-MS/MS 8
3 (RSD) 2
10 S5g , , 8 p-
75.6%~118.7%,
0.10 pg/kg, 4.7%~22.5%,
0.20 pg/kg 1
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Table 2 The mean recoveries and the relative standard deviation of 8 target drugs in pork, liver and kidney samples

/nglkg 1% RSD/% 1% RSD/% 1% RSD/%

0.2 90.0 21.7 103.2 9.7 95.3 19.0

0.5 103.5 10.5 109.1 5.8 95.6 15.9

2.0 94.6 11.7 107.6 13.1 922 17.9

0.2 78.7 10.4 75.6 14.2 90.5 18.6

0.5 103.1 18.5 87.5 16.7 93.3 11.0

2.0 89.0 15.1 90.2 17.5 85.7 15.7

0.2 99.8 20.1 108.7 12.7 91.5 21.0

0.5 103.4 17.6 108.8 11.4 106.2 12.6

2.0 105.3 15.0 94.3 18.7 101.0 10.3

0.2 100.7 16.2 106.5 15.7 107.4 10.1

0.5 83.6 13.6 78.5 6.9 88.5 10.5

2.0 89.0 12.2 83.6 16.2 90.3 14.6

0.2 76.8 8.6 85.4 15.1 96.5 12.1

0.5 105.4 14.5 118.7 14.7 108.2 10.0

2.0 96.4 18.3 89.3 10.3 92.3 13.5

0.2 105.4 22.5 91.7 19.5 96.0 16.4

0.5 99.7 10.0 87.2 17.2 93.4 19.7

2.0 103.6 4.7 88.2 7.9 90.9 7.6

0.2 102.4 20.0 93.1 19.4 89.5 13.7

0.5 98.1 10.3 102.9 12.0 85.0 13.8

2.0 91.2 12.6 83.3 11.8 106.8 10.6

0.2 92.7 18.0 93.7 15.9 105.7 17.9

0.5 78.0 12.1 82.5 10.1 84.0 17.1

2.0 82.9 15.1 93.7 21.9 100.8 13.0
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