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Simultaneous Determination of 7 Kinds
of p.-agonist in Feed by UPLC-MS/MS
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(Changsha Quality Testing Center of Livestock Poultry and Aquatic Products, Changsha 410013, China )

Abstract; A method of ultra performance liquid chromatograghy-electrospray tandem mass
spectrometry (UPLC-MS/MS) was studied for determination of B;-agonist in feed. The
sample was extracted by 0. 1 mol/L hydrochloric acid-methanol mixed solvent, purified and
enriched with cationic solid phase extraction column, and which was separated by liquid
chromatography on C;s column with mobile phase of 0. 1% formic acid in methanol(gradient
elution) , then analyzed in UPLC-MS/MS with electrospray ion source(ESI) under multi-re-
action monitor mode (MRM). The quantification was performed with external standard
method. The method has a lower limit of quantitation 50 pg/kg. Spike recoveries of three
concentration addition levels (50, 100, 200 pg/kg) ranged in 71%—103% with relative
standard deviations in 5. 7%—9. 8%. The method is fast, accurate and sensitive. It is suit-
able for rapid qualitative and quantitative detection of B,-agonist in animal feed.
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UPLC-MS/MS. % E Waters 22 7 7= i B
OHLGH AL H-1650) 5 [E 48 2 B & (Alltech) ;
pH i+ (F#E PHSJ-4A) ; I e 1R 5 8% : 72 E IKA
oy E) R s R G A (R M BUR SHA-C) 5 8 7 X

(B 1 KQ-500DE) ; ¥ B A M T (£ H N-
EVAPTMI112),
1.2 RFIRFEH

WO A bR (A KT 98.0%0): &
(e A2t NI R E S Au IRk s AN
VO SR B R A AR D T BRI AR SR B AR
(4ipE#HRTF 98.0%) :Dr. Ehrenstorfer GmbH
NP s BB R 380k B Al &K LR
A 39 5 7 45 [ A 8 BU/IMVEE (MCX
HLB:60 mg/3 mL): 35 E Waters 2\ & 7= i o
1.3 KIE&EH
1.3.1 WHEIEFME A% :.BEH C;:(50 m
X2.1mmX1.7 pm); FBHHH A:0. 1% HF ERKE
W M BhAE B BV 6 BE PG : 0~ 3. 4 min,
Y4 95% A;53.4~3. 6 min, 95 % A L E 72%
A;3.6~5.5 min, 4E# 72% A;5. 5~5. 7 min,
72%A 2546 % 30 % A;5. 7~6. 7 min, 4E# 30%
A;6.7~8 min, 30% A AL E 95U A, FE:
0.3 mL/min; # .35 C; #EH &4 ul,
1.3.2 JUikscfF MBS S IR EEFEM;
Z PRI A B L R - 3. 0 KV PR IR 120
CZ AR 350 C #EfL WA 50 L/h; 4k
S 580 L/h, 7 Fiba ¥y 09 4% 88 B 1] 8 P
FE BB TN B HE L e R T B R S R T S 48

F* 1.
1.4 HSETE
1.4.1 $REL MEBRFREL 2 g il F 50 mL B0

B, i A 10 mL $#2 B % (V (0. 1 mol/L
B VIFEE) =8 : 2), B HEHEFE 10
min, LA 5 000 r/min B.(» 5 min, I 5K £ 55
BEG-BLER,REHERFEERRR
L. A3 LW, H 10 mol/L EEMER
W E pH 4, FH.

1.4.2 #fb KA 3 mL FEE.3 mL K&k
EAREBUME ERBR 5 mL EE®R B, B
WY 3 mL 0. 1 mol/L $hFR VAWK .3 mL F Ek
U 4T, 3 mL 520 & Ak B B UR A, SR R R T
S5mL BLEF, 45 CTHARKKT. A
1.0 mLy shAH Y %, iR IR &) Ja i A pLA AL I8
Ji, EHLIE .
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Table 1 The optimization parameters of MRM of the seven f,-agonist

*EY B ET ] /min - BB T/ Gn/2) EEBEFX/ (n/2) HEFLHRE/V 1% B /e V

220.1/160. 1 18

74 5 4% % (Cima) 2.18 220.1/160. 1 23
220.1/202.1 10
226.1/125.0 25

54 s Ak (Terb) 2.70 226.1/152.0 30
226.1/152.0 18
240.1/148.1 20

Y T JHeBE (Salb) 3.23 240.1/148.1 25
240.1/222. 2 10
302.2/107.1 30

3 77 4 B i (Ract) 4.70 302.2/164.1 28
302.2/164.1 18
277.1/203.0 18

AR (Clen) 5.10 277.1/203.0 28
277.1/259.1 12
345.2/149.1 20

W2 4% % (Form) 5.33 345.2/149. 1 30
345.2/121. 2 35
345.5/327. 2 13

7, W A(Phen A) 6.30 345.5/150. 2 25
345.5/150. 2 23

2 #R5iFie

115

2.1 BUEHHRL
B TR RN TR SR L RS e . tos}
BRI HORE S AR B 2% B 5 %45 BRR LA W SO ACT
B U S s AR AT . h T 4R 85 R AU AR K :
R BE R BUS B i — 25 94T R AL B AL B £ogsl N\
S5 R IR 3R V-V B B I A 5 B e
B (SPE) . W-MAEHOE BN 5 BB A B 47 [} S
RO (EL X T 7 40 B0 25 1280, B 3 I
2 BB A, [ B 90V 4 2 0 K B 0 DL
) 6 BB 2 R R, B, AR T SR B 1 LR pH EAE KR RE(MCX )
SPE %, Fig.1 Relation schema
B ARSI B T A B A T A Y of solution’s pH and recovery( MCX)
AR, BT T R B EE A 2% E 160 —
FRALE Y. BFIE T 4 Fide Ao % 0 25 0 L o i glend
A L B 3 TR 5 AR 2 R 4 < 1200
L. 5l NS
YEEL T Oasis MCX #1 HLB B # /M 47 8
HoXF. BFSCT _EREVE WA pH B X [ R A = o}
W, G5 TR 1A 2. NE SR LU o
St F MCX /NEE, X 1 VW 69 pH (R FE 4 B, 7 4
LA Wi B I 8 4T 5 % F HLB /ML, 24
R pH E D 77 AL 0 0 KA B2 L pH A E K % 5 B (HLB #)
xR . SEB B R HLB /M B9 46 BE J7 A dn Fig. 2 Relation schema of solution’s pH
MCX /VHE , BUFE A & AR SE 36 B, 2% JR 1 22, O and recovery( HLB)

REWE R RMERRIMER. BALRRAR
FI MCX /VEEBEAT [B] 40 26 BOgfb Ab B
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2.2 AEMZEXRERMNER ®2 TP ZBEBEF IR LML
2.2.1 HFERLKEXR HFARNEEH REE Table 2 The linear equation and correlation coefficient
ﬁ}j“gljjb 0.5.1.5.10.20.50 p.g/L E,g /%yu /E%*/]—i of standard work curve for 7 f,-agonist
HE TR W TET B L 4 T RS, DU &Y L 4y HIX R B R
VR B Ay A Al b U6 TET AR M) L A S N AR 5 2 1 A
_ . HLBNE A y=146.372x 0.999 9
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0. 999 , 7 ¥ 1 2 Ml PR 9 » SR R LA FRZEI T o o999
2.2.2 FHEMABE R TORFEERER WREP  5=1306.87 0.999 3
BRI PR, 1 A TR E B R . 7EA JT ik PRty y=393. 994z 0.999 2
4 R R 19 7 ok B 1R 7 R TR (LOQ) STHE e2tt 236e 0 000 5
N 3 | = A A
H 50 e/ ke, BWREE T RS BRI A B0 bbb e ioe  osm
R FRIEE R TR 3. NEHLIESN, & S o1 s 009 o
— e 715 = . x 0.
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t t
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- 243 22| x 1
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; A 0 |
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t t
3 Salb S Terb
s lw se e s o3 g8 & = I
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Fig.3 Extracted ion chromatogram of 7 B,-agonists for a spiked feed sample(50 pg/kg)
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2.3 AENBEEMERE

XoF A7 vk B HE R BE FIORS % AT T B &K
PLZS B AR RE S HEAT 3 VR BE RV 0 [ 2
BAWREHIT 6 IRLA LB FATIE. RERS .
RO AVE DR D R A bk VD T e B L 3K

WEE M. ORES ME I E A 50,100
200 pg/kg BY, MR & H iR LA P09 Bl S 0 s
S ARG TR 3. SEWHERERLE 71%~
103 % = [&] , AH Xt #5 #E IR 22 7E 5. 7% ~ 9. 8%
Z I8,

RI BEEMEHEIRER

Table 3 The experimental result of precision and accuracy

v BE
EY 50 pg/kg 100 pg/kg 200 pg/ke
S Hy e AR S R B RSD/ 0 PR MR/ MR S R B RSD/ o P R/ V638 S R B RSD/ Y
TEEXL A 88.1 7.7 83.8 9.7 87.5 5.8
F WM A 87.2 5.9 89.2 6.4 90. 3. 6.8
[iEETsE 87.5 5.7 87.0 6.9 88.7 8.1
5 A At AR 84.2 6.1 82.0 9.5 89.0 6.1
YT R 85.7 7.5 84.3 7.9 85. 3 7.2
B3 e Aul i3 83.7 7.0 86.2 9.8 85.5 7.0
ey 89.0 5.8 90.0 5.8 92.5 9.2
3 i nescence enzyme immunoassay for the determina-

A TARESL YRR 7 8- A5 9 2 5%
B UPLC-MS/MS #& il 77 % , f] 5 PR A HLIE
FUTH D, J7 VR 0 BE R 0 B vy » S R, R
HH 2R A9 B dhak AR 4R M T PR v RO BOAR 32
R WM SR R A P R R SR BOR R B
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