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Determination of 17 -agonists Residual in Animal Tissue by Liquid Chromatography-Tandem Mass Spectrometer
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Abstract
in animal tissue. [ Method] Samples were subjected to extraction, followed by solid phase extraction clean-up before HPLC-MS/MS analysis.

(Zhongshan Quality Supervision & Inspection of Agricultural Products, Zhongs-
[ Objective ] A sensitive and rapid HPLC-MS/MS method was developed for the determination of Beta-adrenergic agonistsresidues

The pretreatment conditions and mass spectra parameters were studied. [ Result] The developed standard curves of 17 Beta-adrenergic agonists
all displayed good linearity over the concentration range of 0.5 —50. 0 ng/mlL, and coefficient correlation ( R2) between 0. 999 88 —
0.995 70. Mean recovery rates of 6 replicates for Beta-adrenergic agonist in a negative pork sample spiked at two levels between 63.20% -
109.92% ;62.99% —112.19% , RSD was 0.63% —11.50% and 0.33% -8.93%. [ Conclusion] This method proved to be of stability,

high sensitivity and good selectivity and provided satisfying determination results. Therefore, its application deserves to be popularized among

various food testing laboratories.
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Table 1 Gradient elution procedure

0.2% WK LNiE +0.2% HIR

"F;‘?‘rlnﬂ//min 0.2% formic acid Af:etonim'le 0.2%
aqueous solution // % formic acid // %

0 938 2

4.0 938 2

6.0 80 20

8.0 40 60

10.0 10 90

10.5 938 2

17.0 98 2

1.3 JRigEM B =l ESI+ s K a=h 22 5on el
(MRM) ; BANE RN 4 000 V; TSI E 10 mL/min; T
PR R 350 °C ;25 A0A8 5 1 344. 74 KPa; B £ B F X 8
HE T R R LK 2,

1.4 HSZETatiE

141 FEARIG MEGRFRIC2 g BEAh, INA T mg/L N
20 uL, fm A 8 mL ) 0. 2 mol/L Z, W& %k, JiE i ¥4 57,
4 000 r/ming5.0> 5 min fIA 0. 1 mol/L F5AMREWK 5 mL, jiE
1%34157,4 000 r/min 0> 5 min; IR 25— 50 mL
B0, 0.5 mol/L NaOH Wi pH % 9.5 £0. 25 il A
10 mLZFR 18,2 ¢ A4, 3% 30 min,4 000 r/min & .0>
5 min; BUH AP Z PR T A 8 mL AUT 5 H ik
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Table 2 Mass spectrometric parameters of the analyte

Vigiis?| £ WA i) RS TET R Rl g
Analyte Peak time // min Parent ion Daughter ion Breakdown voltage /' V Impact energy // eV
BAPGHABHK Ossie Nalin 2.03 212.1 194. 1 105 9
152.1 105 17
FiAi AR Terbutaline 3.64 226.3 151.8 80 30
124.7 80 4
b T REE Salbutamol 3.67 240.2 222.1 100
148.2 100 15
P 454 Cimaterol 4.15 220.3 202.1 30 4
160. 1 80 16
FEMA4EL Zilpaterol 4.97 262.3 244.3 110 8
185.1 110 24
PifitE% Cimbuterol 8.14 234.3 160. 1 80 12
143.1 80 28
L HES Fenoterol 9.28 304.2 134.6 100 15
106.6 100 25
FIFEAE Ritodrine 9.79 288.2 270.1 110 9
121.0 110 21
AR Clorprenaline 10.43 213.9 195.9 80 8
153.8 80 16
TEfe % Karen proletarian 10.49 262.8 244.9 80 8
202.8 30 10
K75 £ M1 Ractopamine 10.49 302.2 284.1 110 6
164.2 110 12
- AHER Tulobuterol 10.69 228.7 155.0 80 12
119.1 80 32
SRS Clenbuterol 10.75 277.2 259.1 100 5
203.1 100 12
PiAitE% Bambuterol 10.93 367.9 293.9 110 15
72.1 110 36
BHAGEZ Bbu Tero 10.93 367.1 292.9 110 16
212.0 110 28
A4 % Mabuterol 10.99 310.8 236.9 110 12
216.9 110 20
5745 % Penbutolol 11.59 292.4 236.2 110 12
74.1 110 24
Vb T BEEE — D3 Salbutamol — D3 3.58 243.2 151.2 100 15
Fiifthdk — D9 Terbutaline — D9 3.58 235.3 125.7 80 30
P 452 — D7 Cimaterol — D7 3.91 227.3 161.1 80 16
TS - D9 Clenbuterol — D9 10.67 286. 1 204. 1 100 12
SKETELZ % — D6 Ractopamine — D6 10. 41 308.4 290.3 110 12
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Note :a. Ossie Nalin;b. Terbutaline ;c. Salbutamol ;d. Cimaterol ;e. Zilpaterol ;f. Cimbuterol ; g. Fenoterol ; h. Ritodrine ;i. Clorprenaline ;j. Karen proletarian;

k. Ractopamine ;1. Tulobuterol

E1 0.01 mg/L #RERK 12 MZIMEFRERE
Fig.1 0.01 mg/L standard solution 12 kinds of drugs ion mass chromatography
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Note : a. Clenbuterol ;b. Bambuterol ;¢. Bbu Tero;d. Mabuterol ; e. Penbutolol ; f. Salbutamol — D3 ; g. Terbutaline — D9; h. Cimaterol — D7 ;1. Clenbuterol —

D9;j. Ractopamine — D6

E2 0.01 mg/L#RAERR 10 FYEFREEE
Fig.2 0.01 mg/L standard solution 10 kinds of drugs ion mass chromatography
FELIFHICL 37 IR B A FHERE 00T, LAAS 4 B - Ay T RRRIAHOC R B 3,
7R AU TET AR () FIRFDGT IO 04 B B () ) Al £, e

£3 175 p-HEFLKMEEFMBEX R

Table 3 Linear range and correlation coefficient of 17 B-agonists

sybi LA FRRR | ypian Lt A
Analyte Linear equation COII‘e'ld.lIOI’I Analyte Linear equation (JOI"FB.]El'lIOH

coefficient coefficient
BAPGHRAK Ossie Nalin y =1.381 880x +0. 064 251 0.997 48 Jfe & Karen proletarian  y =0.478 115x +0. 024 424 0.997 76
A fb AR Terbutaline vy =7.817 348x +0. 357 731 0.998 88 37 % Bl Ractopamine y =4. 151 160x —0. 009 604 0. 998 02
Vb T B Salbutamol y=1.032247x +0.012 414 0.998 93 FAFEE Tulobuterol y =0. 080 650x —0. 046 340 0.999 12
7 Lh4E% Cimaterol ¥ =0. 828 039x +0. 069 915 0.997 92 TLAEHEL Clenbuterol y =1.388 870x +0. 040 076 0.999 81
FEMAERE Zilpaterol y=1.465 727x -0.051 314 0.994 43 PEA 4% Bambuterol y =7. 808 645x —0. 261 029 0.995 70
V54452 Cimbuterol y=1.046 572 7x +0. 083 876 0.999 40 HATEFE Bbu Tero y=0.570 418x +0. 017 644 0.999 65
ARIE4EL Fenoterol y=7.981 847x +0. 127 297 0.999 54 A4 % Mabuterol y=0.872 883 6x +0.013 554  0.999 88
FFEH Ritodrine y =19.328 922x 0. 561 367 0.998 31 7452 Penbutolol y =15.370 742x —0.406 445 0.997 46
S ATRHK Clorprenaline ¥ =0.933 338x +0. 026 347 0.999 31
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Table 4 Recovery and precision data of 17  —agonists in tested animal tissue

R e WA R R e WA AR
IR R LS bR AR AR [k i bRtz Arvfidne
T Concentr- Pork Pork relative Beef relative (|43474) Concentr- Pork Pork relative Beef relative
. Beef average . Beef average
Analyte ation average standard standard || Analyte ation average standard standard
recovery - . recovery - .
we/kg recovery o deviation deviation pwe’kg  recovery o deviation  deviation
% 0 % % % 0 % %
TRPGARA 1.0 79.47 62.99 0.89 3.97 TS 1.0 100. 63 71.70 2.76 3.24
Ossie Nalin 2.5 72.70 70.52 3.58 3.48 Karen proletarian 2.5 94.08 102.05 4.95 5.33
bETRILY N 1.0 68.56 66.87 4.03 2.16 EIEAR 1.0 104.50 102.17 8.57 1.66
Terbutaline 2.5 69.98 89.70 5.36 5.69 Ractopamine 2.5 92.95 109.96 3.95 5.01
VT 1.0 101.80 99.19 1.69 7.70 ZANEE 1.0 63.29 83.91 1.11 4.71
Salbutamol 2.5 102.26 96.05 8.60 3.08 Tulobuterol 2.5 76.39 79.93 2.64 2.32
[EEEte 11.0 95.40 9. 60 1.23 3.14 AR 1.0 109.92 93.57 11.50 2.00
Cimbutero 2.5 96.50 95.40 2.54 2.25 Clenbuterol 2.5 102.15 101.27 8.35 2.27
FEIAEEE 1.0 104.63 112.01 2.23 8.59 YEAiRe % 1.0 96.01 112.19 3.06 8.44
Zilpaterol 2.5 103.45 92.88 4.18 5.43 Bambuterol 2.5 103.41 107.48 0.62 1.17
[k 1.0 66.23 67.24 1.00 3.35 TRAES 1.0 78.54 69.46 5.65 4.16
Cimbuterol 2.5 82.28 80.14 3.90 3.40 Bbu Tero 2.5 76. 84 80.29 7.34 8.83
|72 1.0 107.67 63.43 1.32 3.35 Y iy 1.0 102.31 109.19 1.72 8.93
Fenoterol 2.5 75.31 74.59 0.73 1.38 Mabuterol 2.5 88.27 103.09 7.50 0.33
MHER L0 107.88 76.71 1.30 5.71 Ltz L0 68.53 73.38 9.61 3.97
Ritodrine 2.5 75.60 90.29 1.63 1.27 Penbutolol 2.5 63.20 68.71 7.81 3.77
FNIRA 1.0 109.33 91.74 7.9 7.57
Clorprenaline 2.5 85.51 109.28 3.15 5.17
3 g 2595 -2598.
. N . (2] BPSAL:, AR RIS B — sl T Ml M HAS IR B 5 i2 f
2% kv ) = YA b9 B[] > > -

ARG P9 YA €33 — SB35 FH 40 B O 12, i I R R T (3] A=EHH, P, WK, RBEESE R b Ak B — MR ) ]. &
\ Iy R R IR R R b £ g fiRl,2010,31(8) ;241 —244.

B - %%%ﬂj EV‘J%%)‘&%&% \iﬁiﬁi[ﬁl \{Eﬁﬁgﬁuﬁ%ﬁ Ei{jﬁ{m [4] rhie A\ EHAFIE AL, %Z@%ﬁ%ﬂ%ﬁﬁéﬁm[ A/OL]. (1988 —01 —

B IR IRARE , AUACEE R G, g 2 S 05) [2017 = 01 - 21]. http://www. moa. gov. cn/zwllm/zcfg/ qtbmegz/

N N 200601/120060123540349. htm.
R I ey , : \
Bt B - AR R [57 ol A A LD, 6 o A 2550 k[ A/OL .

52 3k (1997 =12 =25) [2017 =01 - 21 ]. http://www. chinalawedu. com/ falvfa-
[1] DAESELEIRE E,VANDEPUTTE R,PETEGHEM C V. Validation of multi- gui/1g22016/50992. shtml.

[6] rhfe N FLFIE £ \l#B. Determination of B-agonists residual in animal

residue methods for the detection of anabolic steroids by GC-MS in muscle
tissue by liquid chromatography-tandem mass spectrometer[ R ].2008.

tissues and urine samples from cattle [ J ]. The analyst, 1998,123 (12):

D D 0

iR
P H SR A5 TIZE ST AR5 | e SO, AT h RS SCRIBES IR T h .
RUFICHR A - AR B FIAEGE T 24 AR A 28 SR, BT GE T TI5 B 8ok U
SCHR e Hh 3R AR ST IR Y e U T 4 6% SCRR B 39 R 809 A RSB L o
S0 AR IR TS SCIT o FAG 25 SRR, S 24 0 TR 27 3 WL B R R A 175 KL B T 9 — A9 |
SR G | SR AR R PRI P4 — e S35 T 225 SR B
SRR F R AR IR T — RS SO A AR &8, A B2 FURL 2 22 7 BT i — 84
b D3 50 £ AU T B SR U R DR, 34 31 A T ORI IR G ) o OB R FE SO s i A ¢
Y AR RN — AR
BRI T A5 55 FE A DY RS SCRONEE Ty SRR o S i e 0 R A 77 BB D B 55— AR o
MEAMESCLE ARRIRI T b M AMER K 38 S0 R SO HU ] 3 300 I ] B 5 e JEE Y — e
FE G SCHE ARV I, 2 I GBI RIS S0 e SR U, I A B 1 I8 SO AR i A9 F B A
SR 3512 IS U I 2225 S0k b BB — R AE 2 K — B R A AR o Gl 1A R A RS2 et A 2
%'JFH)‘C@&E‘J%;E%WEO

-



