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Determination of 31 B-agonists in pork by high performance liquid
chromatography-Q-time of flight mass spectrometry
LIU Chang, CHEN Yan, LI Xiao-wen, QIN Feng, WANG Ke
(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

Abstract: Objective A novel analytical method was developed for the determination of 31 B-agonists in pork by high
performance liquid chromatography-Q-time of fight mass spectrometry. Methods The analytes were extracted from the samples
using acetonitrile. After cleaning up with ODS-C,;, PSA and MgSO,, samples were analyzed by HPLC-Q-TOF-MS using an
electrospray interface in positive ionization mode. Gradient elution on a Poroshell C; column (2.1 mm x 150 mm, 2.7 pm)
allowed to resolve 31 target compounds and 9 internal standards in a total chromatographic run time of 27 min. Results The
regression coefficients (r) for the calibration curves (LOQ-100 wg/kg) were above 0.99. The LODs for 31 validated compounds
were from 0. 01-5 pg/kg. The recoveries were in the range of 39.0% -151.5% with RSD <15% (n =5). Conclusion The
results indicated that the method was simple, rapid, sensitive and suitable for the determination of B-agonists in pork.

Key words: High performance liquid chromatography; time of flight mass spectrometry; B-agonist; pork; clenbuterol;

illegal drug; food safety
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1.2.2 a5

WAH 0, 254 . SR A Agilent Poroshell 120 EC-C,,
@A (2.1 mm x 150 mm,2.7 pm), A S K5 (A) .
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WA E IR o AN B8 % FH Y ODS-C 7T A7 R Bk &
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I 7 A R 55 K W L DG /KRR R B 25 ok 3 T v Ay 7K
AR ARG XF ODS-C, \PSA TG /K B IR BE Y T
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Table 1  Factors and levels of Box-Behnken design
K 0DS-C /mg PSA/mg TCIK B TR B/ mg
1 50 50 900
2 150 150 1200
3 300 300 1 500
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Figure 1  Total ion chromatogram of B-agonists
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Table 2 Information of the target compounds
It =i =i
5 PRI BT M) RS e R
/min JF R 22/ ppm J R 22/ ppm
(RS Y 5.6 C,H;;N;0 220. 144 4 -0.6 143. 060 4 1.4
SRR 13.1 C,,H;4CLLN,0 277.086 9 0.9 203.013 7 0.5
ESEi 90N 11.6 C,, H,,CINO 214.099 3 0.8 154.041 8 5.8
E[RF 2=V 9.2 C,,H,, NO, 304.154 3 0.7 107. 049 1 7.5
i 16.9 CyH,yN,0, 345.180 9 2.1 121. 064 8 5.0
S 2.8 C, H,,NO, 212.128 1 0.5 194.117 6 0.0
WS A g 17.9 C,5HyyNO, 292.227 1 2.1 236. 164 5 1.3
WM A 13.7 CioHyyN,0, 345.180 9 0.8 327.170 3 0.6
PNy E 16.3 C,sH,, NO, 260. 164 5 1.9 183. 080 4 1.6
ey 2 B 11.6 CysHy3 NO; 302. 175 1 1.2 284.164 5 2.1
T R 5.8 C,3H,, NO, 240.159 4 0.8 148.075 7 3.4
ERRE(YN 5.3 CiHigNO;y 226.143 8 0.5 152.070 6 3.3
TS 13.1 C,,H,,CINO 228.1150 0.9 154.041 8 4.5
ELY 17.9 C,sHy;, NO, 416.279 5 1.0 380.258 4 1.3
FFEEL 5.8 C,H,N;0, 262.155 0 -0.2 244,144 4 0.4
R TEIR TS 14.2 C,,H 4 CIBN,0 323.034 2 1.1 248.961 2 4.4
HEAN 1 i 15.4 C,sH,; NO, 302.175 1 1.2 284.164 5 3.2
DAk B 15. 4 C,3H s CIF;N, 0 311.113 3 1.2 237.040 1 3.0
I A 16.3 Cy4Hy CIF;N, 0 325.128 9 0.9 237.040 1 2.1
G A 4 8.6 C;HyN; 0 234.160 1 1.4 143. 060 4 4.9
TR R 14.9 C;,HigBr,N,0 366.983 9 0.3 348.973 3 0.9
AL SRR 16. 1 Cy3Hyy CL, N, O 291.102 6 1.4 273.091 5 4.4
AL EY 10. 1 G, Hy CLN, 0, 319.097 5 1.0 301.086 4 1.0
clenhexrol 17.1 C,,H,,CL,N,0 305.118 2 2.1 287.107 1 0.0
AR 11.3 C; HisCLN,0 263.071 3 0.5 245. 060 2 1.2
TR R 15.4 C3H,CLLN, 0 291.102 6 0.6 273.091 5 1.5
SRt 8.3 CgH,y N, 0, 291.170 3 1.7 273.091 0 2.9
YEAf R 2 15.4 C g Hyy N, 0y 368.218 0 2.3 294,144 8 2.7
FAEHE 9.5 Gy, H,, NO, 288.159 4 1.0 121. 064 8 2.5
¥ 3 A e 10.8 C,H;CLN,O0, 293.081 8 1.3 203.013 7 3.0
SRS 15.6 CioH, N, 0,4 329.186 0 1.2 311.175 4 1.9
. L OS2 F R WL 2 B A [ U 1
3¢ T bR Wl % 0.1.,0.5.1.0.5.0.10.0,20.0 .50,
o . 100 pg/ke BORE i, A PR , 3 B8 2 S8 OF
1.5¢5 ) 30 min fiff FC Bz fih 72 43, 5 A O [ 3 Ak 3 E A U
Lo ST SE o BERFEY] L TE LOQ ~ 100 weg/kg WL N, %5
0.0¢™ & Wi LS P bR g AR LU (E S 2 ] 2 R

123 4567 8910111213141516171819 20 2122 23242526

b FREH Fmin TS W SR

{3 1o 2,43 HE K

ol 4 PRI IR — S U 0 25 13 B9 RE R 15 63, 45

W 70 i 2.0 g 4R IR IR 4 4 M T 0 S TR ) A A 9
i s 1.5 10 we/ke(IEHER S S0 T L W 2 N
3 Z8] 5.10 .20 pa/ke) BIMIFREER A S By, 5RE R R H: %
0.06" 33 456789101102 1311‘4 1516 1718 19 20 3122 23242526 BR1.2.1 AP EUEREI E . A DAZR PR FR B
o e B A M 283 5 S R RSD, 25 S 22 W1 A Oy
o YR VeI T PR T 4,

o 08 2.5 JrikRi

LIy 157 A5 it e 57 9 HPLC-Q-TOF-MS #% A | #
o I HE 1.2 97 ¥ 20 103 % ARG 06 A7 b B R D 5 5
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123 4567 8910111213141516171819 20 2122 23242526
LR B [A)/min

K2 4T ok e b AR R I T 1A

Figure 2 Total ion chromatogram of isomers
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Table 3 LOD,LOQ,standard curves,r and IS for the target compounds

Z LOD/(pg/kg) LOQ/(pg/kg) 27 r LM/ (pe/kg) AR
s 0.50 1. 00 y =0.07563x +0. 00586 0.999 0 0.5 ~100 TSRS - D,
TERES 0.50 1.00 y =0.39982x +0. 12703 0.995 4 0.5~50 TR -D,
SN B AR 0.05 0.10 y =0. 14371x +0. 00494 0.999 9 0.1~100 e -D,
it e B 5.00 10. 00 y=0.04116x + —0. 17023 0.998 0 5.0 ~20 e -D,
WE S 0.05 0.10 y =0.61443x +0. 08279 0.994 5 0.1 ~100 % B E-D,
ST Il g 5.00 10. 00 y=0.11110x + —0. 02233 0.998 3 5.0 ~20 L M RE-D,
T A5 ¢ 2 0.01 0.10 y =0.11552x +0. 01546 0.992 1 0.1 ~100 WERL-D,
R A 0.05 0.10 y =0.27568x + —0. 00835 0.991 3 0.1~50 wieE 2 -D,
YL s 0.05 0.10 y =0.44156x +0. 01725 0.997 1 0.1~50 i Z M K-D,
B3 Al 0.50 1.00 y =0.29583x +0. 20435 0.999 9 0.5 ~100 35 £ [ -D;y
T R 0.50 1. 00 y =0.22061x +0. 01399 0.998 5 0.1~100 T MeRE-D,
AT i AR 1.00 5. 00 y =0.09337x +0. 07813 0.998 0 1.0 ~100 W T WD,
Z A& 0.05 1.00 y =0.26194x +0. 00276 0.999 5 0.1 ~100 e & -D,
e 0.50 1. 00 y =0.04569x +0. 01135 0.999 8 0.5 ~100 KR -D,
FEARE 5.00 10. 00 y =0.18687x +0. 13078 0.999 9 5.0 ~100 P8 L4 % -D,
R L 0.50 1.00 y =0.19987x + —0. 00171 0.999 3 0.5 ~100 AR -D,
A T R 0.50 1.00 y=0.36132x +0. 24624 0.991 1 0.5 ~50 L B RE-D,
A R 0.01 0.05 y =0. 15288x +0. 00692 0.999 4 0.1~100 A% -D,
g RE 0.05 0.10 y =0.16015x +3. 09308 ~* 0.999 7 0.1~100 LmiRE% -D
VY 1 e 0.50 1. 00 y =0.09727x +0. 04999 0.996 4 0.5 ~100 TG 4 5 & -D,
R RS 0.05 0.10 y =0.04307x + —3.64577e* 1.000 0O 0.1~50 AR -D,
TS SR 0.05 0.10 y =0.09869x +0. 00215 0.999 8 0.1 ~100 LW -D,
AL 2T 0.50 1.00 y =0.10322x +0. 08837 0.995 8 1.0 ~100 PSR D,
clenhexrol 0.10 0.50 y =0.04132x + 0. 00219 0.994 2 0.5 ~100 LWk -D,,
AR 0.05 0.10 y =0.08493x +0. 01711 0.999 1 0.1 ~100 7R 2 -D,
TAC R 0.10 0.50 y =0.03577x +0. 00479 0.998 9 0.5 ~100 AT R 2 -Dy
WREE 0.50 1. 00 y =0. 12284x +0. 00839 0.996 4 0.5 ~100 YT RERE-D,
PR R 2 0.50 1.00 y =0.43048x + —0. 05602 0.997 5 0.5 ~100 wieE 2D,
FHFLHE 0.50 1.00 y =0.20400x +0. 15348 0.996 7 0.5 ~100 U T & EE-D;,
PRy B R = 0.05 0.10 y =0.10781x +0. 00818 0.998 1 0.1~50 wieE 2D,
701 9% IR 0.50 1.00 y =0.16979x +0. 10635 0.997 9 0.5 ~100 KL M E-D,

Fz4 HUEY T ESCR WHHEE(n=5)

Table 4 Recoveries and accuracies for the target compounds

55 8l %/ % RSD/ %

1 2 3 1 2 3
o4 I g 127.2  117.2  109.0 1.3 0.8 2.0
RS 56.6 103.3 108.7 5.5 0.4 2.7
A% 85.5 97.8 93.0 5.7 3.0 1.9
ElR7e s 79.9 92.5 85.0 11.8 1.9 3.2
LR 71.6 67.1 56.8 11.0 2.7 8.7
54 B T 102.5 114.8 107.2 4.9 1.1 3.9
WS A % 58.5 75.5 87.6 5.8 5.7 2.5
WM A 150.1  109.8 92.5 4.2 1.4 8.0
NG 7S 68.5 63.5 65.4 1.5 2.0 8.7
BTl 95.2  107.2 105.2 6.6 2.9 1.8
T I 88.6 91.4 9.2 3.6 1.3 4.8
5 A i bR 129.0 100.2 100.1 5.6 3.2 3.5
TS 85.6 104.0 98.2 2.8 2.7 4.1
WEFEY 112.8 104.4 105.4 3.9 1.2 0.5
FEmaRE S 151.5 146.0 145.9 4.5 2.1 1.7
RRTERFED 91.7 92.5 88.3 3.3 0.9 1.5
A T D 99.7 100.1 100.7 5.9 2.4 4.1
A fg 114.3 97.3 101.2 1.9 1.4 1.2
B 101.9 103.1 109.1 2.0 1.0 1.2
iR EA 106.5 100.4 113.1 3.9 1.9 1.5
A 100. 0 93.0 91.4 3.6 22 1.6
e RS 78.3 80. 8 85.3 3.6 1.4 2.7
AR L 94. 1 96.9 98.4 2.0 2.6 2.6
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Determination of four nitrofuran residues in eggsusingultra pressure liquid
chromatography-tandem mass spectrometry
LIU Bo-lin, XIE Ji-an, SHAN Xiao-mei
( Anhui Provincial Center for Disease Control and Prevention, Anhui Hefei 230601, China)

Abstract; Objective

A rapid analytical method for the simultaneous detection of four metabolites of nitrofuran in eggs
by the ultra pressure liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS) was established. Methods The
metabolites in egg samples were released in HCI solution, and reacted with the 2-nitrobenzaldehyde (2-NBA). The stable
derivatives were extracted by ethyl acetate, and centrifuged at. The transparent liquid was detected. The identification was
achieved by electro spray ionization in positive mode using multiple reaction monitoring. The quantification was performed
by the matrix matched internal standards. Results The calibration curves of the four analytes showed a good linearity
between 0. 1 and 50 pg/L, and the correlation coefficient was above 0. 995. Recoveries were between 74. 1% and 97. 6%
with RSD less than 13.4% . The limits of detection of SEM and AHD were 0. 1 pg/kg, and the limits of detection of AMOZ
and AOZ were 0.05 pg/kg. Conclusion The method has the advantages of simple pretreatment, high sensitivity and
good reproducibility, which is suitable for the determination of four nitrofuran metabolites in eggs.

Key words: Ultra pressure liquid chromatography-tandem mass spectrometry; egg; nitrofuran metabolites; residue of

veterinary drug; food safety
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