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Determination of 26 B-agonists in liver of pigs and ducks using ultra pressure
liquid chromatography tandem quadrupole mass spectrometry
LIU Xian-jun, WANG Yi-hong, LI Bang-rui, DING Li, FENG Jia-li, CHEN Dong-yang
(Hunan Province Center for Disease Prevention and Control, Hunan Changsha 410003, China)

Abstract: Objective To develop an analytical method for the determination of 26 B-agonists in animal liver tissue based
on ultra pressure liquid chromatography tandem mass spectrometry ( UPLC-MS/MS). Methods Pig liver and duck liver
were extracted using trichloracetic acid solution. Then the extract were purified and enriched by Oasis MCX solid phase
extraction cartridges. Target compounds were separated on a Waters ACQUITY UPLC™ BEH C,4 column with gradient
elution using methanol and water containing 0. 1% formic acid. Quantification was performed with matrix-fortified standard
calibration. Results Average recoveries of 26 B-agonists spiked at three concentrations ranged from 76.4% to 115.4%
with relative standard deviation lower than 15.0% . The limits of quantitation (LOQs) for the method ranged from 0. 1 to
0.7 pg/kg. Conclusion Due to its high sensitivity and good reproducibility, the method is suitable for the determination
of target agnoists in animal liver tissue.
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Table 1 ~ Gradient elution program

Fisf [/ min B A/ % WAl B/ %
0 95 5
2 85 15
4 70 30
6 45 55
8 32 68
8.1 95 5
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Table 2 Mass acquisition parameters for B-agonists analysis
& £ B8 5[]/ min HEfLA R/ V TR RS i g/ eV FEPER TR Tl B i/ eV
AR e % 1.95 25 241.1>149.2 20 241.1>122.2 30
T 2.53 32 240.5 > 148 10 240.5 >222.5 18
R At bR 1.98 24 226 >151.7 16 226 >125 20
ST 2.00 24 220.5 >202. 1 12 220.5>142.7 24
S WG T 1.97 35 212.2>152.3 12 212.2>194. 4 18
RA R 2 5.79 30 367. 03 >292. 95 18 367.03 >211.5 30
RS 5.50 28 345.1>149. 1 18 345.1>121.0 30
R TR RS 5.51 25 323 >249 18 323 >168 15
Oy 5.87 28 311.2>237.1 15 311.2>293 12
TARREY 5.27 25 277.2>203.2 16 277.2 >259 10
TS 5.74 24 227.9>153.8 12 227.9>171.8 16
SRR 5.05 20 214 > 154 18 214 >196. 1 12
TS 4.02 28 319 >300. 9 14 319 >202. 8 22
Bl 3.45 28 304.1>134.8 18 304. 1 >107 18
FIFEH 3.67 26 288 >121 20 288 >270 14
SRS 3.65 26 263.5 >203 14 263.5 >245 18
EAED 2.90 24 234.2>160 10 234.2 >216.5 16
YA rEY 6.10 40 368.4 >294. 4 18 368.4>72 35
LT A 6. 80 20 345.2>327.2 22 345.2 >150 12
LhIGERS 2 6. 41 30 325.6 >306.9 18 325.6 >236.9 12
P ITEARNIS 5.96 20 302.1>284. 1 12 302.1>163.7 16
AN 5.96 28 302 >284 12 302 >150 18
AT 6.05 28 291.2>272.9 16 291.2>202.7 12
HREY 6.79 20 291 >273.1 15 291 >231. 1 20
AR IR 6.35 20 291 >273 15 291 > 188 20
FrARES 2.47 24 262.1>185 25 262.1>244.2 10
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Figure 1 UPLC-MS/MS chromatograms of 26 -agonists in a spiked liver sample
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Table 3  Limits of quantification, linear ranges and correlation coefficients of the 26 analytes in liver of pig and duck

e s 3 JHF
LOQ/ (pg/kg) LMEVEHE (ng/kg) r LOQ/ (pg/kg) P (ne/ke) r
iRiEE 0.1 0.1~10 0.999 2 0.1 0.1~10 0.999 5
T R 0.1 0.1~10 0.999 8 0.1 0.1~10 0.999 9
A AR 0.1 0.1~10 0.990 9 0.1 0.1~10 0.996 5
[ E 0.1 0.1~10 0.999 6 0.1 0.1~10 0.997 2
S GT 0.5 0.5 ~50 0.992 6 0.5 0.5 ~50 0.997 7
A RED 0.1 0.1~10 0.999 4 0.1 0.1~10 0.999 1
THEREE 0.1 0.1~10 0.999 1 0.1 0.1~10 0.999 6
RS 0.1 0.1~10 0.996 3 0.1 0.1~10 0.995 8
B 0.1 0.1~10 0.999 5 0.1 0.1~10 0.998 6
TRRED 0.1 0.1~10 0.999 8 0.1 0.1~10 0.999 1
BATR S 0.1 0.1~10 0.999 2 0.1 0.1~10 0.999 7
AR 0.1 0.1~10 0.999 7 0.1 0.1~10 0.997 9
TRTED 0.1 0.1~10 0.998 9 0.1 0.1~10 0.999 2
ARt 0.7 0.7~70 0.997 8 0.25 0.25~25 0.999 4
FIFEHE 0.1 0.1~10 0.999 9 0.1 0.1~10 0.998 1
SRS 0.1 0.1~10 0.999 5 0.2 0.2 ~20 0.996 6
EHTEY 0.7 0.7~70 0.999 4 0.7 0.7 ~70 0.998 3
P42 0.1 0.1~10 0.999 6 0.1 0.1~10 0.999 9
RPN A 0.1 0.1~10 0.999 1 0.1 0.1~10 0.999 7
=l 0.1 0.1~10 0.999 8 0.1 0.1~10 0.999 2
3 v 2 B 0.1 0.1~10 0.999 3 0.1 0.1~10 0.999 9
AT e 0.1 0.1~10 0.999 9 0.1 0.1~10 0.997 8
SEARTR R 0.5 0.5~50 0.996 7 0.7 0.7 ~70 0.994 3
RS 0.1 0.1~10 0.998 1 0.1 0.1~10 0.999 5
AR SRR 0.1 0.1~10 0.999 2 0.1 0.1~10 0.999 7
FEaR 2 0.1 0.1~10 0.999 9 0.1 0.1~10 0.999 8
F4 26 Fh B-ZARTEBFNLERE T WG AT S A [RIFRACE T 0 s e AR X R 22 (n =6,% )
Table 4  Recoveries and RSDs of 26 compounds in liver of pig and duck
o 1.0A wg/kg' 2.0 pg/kg! 5.0 pg/kg! 1.0 pg/kg’ 2.0 pg/kg’ 5.0 pg/kg”
My RSD IR RSD W= RSD FIeR  RSD mhf  RSD [l RSD
AT 2 85.3 13.6 92.8 11.5 9.6 9.4 81.7 12.5 86. 4 7.3 98.4 9.6
T e 79. 4 14.7 86. 3 9.4 89.3 7.8 83.5 9.2 95.5 6.8 91.9 6.8
AT A AR 88. 1 9.3 86. 4 10. 1 94.3 11.3 78. 4 13.2 93.3 9.1 100. 7 10.2
(R 76. 4 12.1 81.9 9.7 86.3 10.5 83.7 7.8 91.8 10.5 88.5 7.3
S G T 78.9 14.5 86.5 11.3 9. 8 10.8 80. 6 9.3 93.6 8.4 95.1 8.4
IRTRES 83. 4 9.7 90. 7 9.6 95. 4 11.3 79.6 8.7 98.2 11.0 105. 4 6.1
LS 81.9 11.2 95.4 12.5 98.3 10.8 85. 1 11.4 103. 1 13.4 110. 8 9.5
RS 86.7 13.2 96.7 8.6 105.3 11.2 81.5 8.2 98.7 8.6 101. 8 7.2
ik 81.6 10.7 88.3 7.9 95.7 12.6 79.9 10.3 92.9 6.5 105.2 10.4
TARREY 104.2 10.6 98.7 9.4 110. 6 11.6 93.8 12.1 107.3 11.5 115.4 8.7
TS 82.8 9.1 93.5 10. 4 97.6 7.5 86.4 10.9 9. 8 9.2 103.9 9.9
SRR 79.6 7.9 84.9 9.1 88.9 6.4 80.5 7.5 87. 4 5.8 96. 4 5.8
TLIEFED 82.4 13.7 91.8 11.3 96.7 9.2 86.7 11.5 95.6 7.9 106.9 11.2
eirkeZ 77.9 11.3 86.9 13.5 93.5 10. 8 82.8 9.1 93.6 10.5 108. 3 12.4
FIFEHE 90.4 11.3 96. 8 9.7 113.5 8.5 86. 5 10.8 97.5 7.1 110.7 12.1
SRNY 80.9 9.4 93.4 11.6 97.9 7.2 76.6 8.5 85.8 4.9 9. 3 8.4
FEMRe S 90.3 10.2 95.5 12.5 103. 8 9.1 86.3 10.5 101.7 10. 4 108. 4 13.8
Y 94.2 9.4 101. 8 13. 1 99.3 7.8 92.8 11.6 100. 8 7.6 98.8 9.6
ROTERE A 91.6 8.9 95.6 8.9  106.4 10.2 93.1 5.5 99. 8 4.3 105.6 6.8
R 93.7 7.7 106. 3 11.8 98.5 6.8 92.2 4.8 110.2 8.7 103.2 9.4
v 2tk 92.1 9.6 97. 4 6.6 105. 4 7.5 96. 6 7.3 107.3 5.4 110. 4 8.6
RN B R 108.6 12.3 104.5 11.5 99.6 6.9 106.2 6.7 105. 8 8.6 110. 8 10.5
SEARTREE 90. 8 11.5 96. 8 7.9 103.8 7.6 100. 1 9.4 98.6 4.8 113.7 6.6
WRRZ 79. 8 6.9 84.6 8.5 92.7 7.3 83.2 7.1 92.8 7.9 98.4 8.5
TEAL R 94.5 7.7 103. 8 11.4 106.3 7.8 95.0 4.8 113.3 10.5 101.9 7.9
FEIREE Y 91.6 8.4 102. 1 12.5 110.7 9.5 95.6 9.2 107. 8 12.1 115.2 10.2
T2 1 RN BN LU S A R IbR e BE AT 0% T I SC it 52 287 Bl 2H 3 S WS JHF B AR T b ol B A7 8 s [l i
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