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Rapid determination of 4 kinds of #,-agonist residues in cooked meat by
pass-through solid phase extraction column combined with QuEChERS
pretreatment technique-liquid chromatography tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the rapid determination of veterinary drug residues of 4
common f,-receptor agonists in cooked meat products, including clenbuterol, ractopamine, salbutamol, and
terbutaline, by pass-through solid-phase extraction column combined with pretreatment technique-liquid
chromatography tandem mass spectrometry. Methods The cooked meat products were subjected to acidolysis with

5% trichloroacetic acid, extraction with NaCl salting-out acetonitrile, and degreased with n-hexane, which were then
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purified by passing through a solid-phase extraction column and QuEChERS. The ultra-performance liquid

chromatography-tandem mass spectrometry was performed in electrospray positive ion source (ESI+) and

multi-reaction monitoring scanning mode. The matrix matching standard curve was quantified by external standard

method. Results

The recoveries of the 4 target compounds were 77.2%—104.7% and the relative standard deviation

was 2.9%-9.6% at the negative spiked levels of 2, 5, and 10 pg/kg, respectively. The detection limits of the 4 target

compounds were 0.2-0.6 pg/kg, and the quantitative limits were 0.6-2.0 pg/kg. Thirty cooked meat samples were

tested for the target compound and no residue of f,-receptor agonist veterinary drug was detected. Conclusion This

method is simple, rapid, sensitive and accurate, has a wide range of types, and has certain expansibility. It is suitable

for the daily monitoring of related residues of cooked meat products.

KEY WORDS: f,-receptor agonists; cooked meat products; liquid chromatography tandem mass spectrometry;

QuEChERS; pass-through solid phase extraction column
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HRCT BRI Z HIE SR UE R S (s BT i, ok 3
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e RO AR A S5 0 & i o 38 X A 2K O o 0
b, B3 DRSO, BRPERRTSR, Sl . AR R
T8 o 2 A AR B 245 5 B AL BB R, ST TR s RO A
1% & B T 3 B JH 9% (ultra performance liquid chromat
ography-tandem mass spectrometry, UPLC-MS/MS)|[i] il
EAREHP RS | KRB EhE. VT HEE. R
4 Bl B AR B AR, A R . [FR,
R IR TS A A I S g e, R S R A PR A
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1 MR5ERZE

1.1 UBE5RH

Thermo Scientific™TSQ Altis™ = 5 U AT FT I (&
Themo Scientific /2 H]); T25 Basic I i## (3£ F Sigma
23 ]); Milli-Q B4l il £ % 4t(3E H Millipore 22 F]); PLS-A
BARZE B (150 mg/6 mL, =)l AL /3 F]); QUEChERS
B 50 mg N-PN3EZ —JHE(PSA), 100 mg C,g, 100 mg %A1k
£k, 100 mg MgSOy, Lt PREHE A BR A,

HFEE . O IECke(aigal, o Eub DR AR, =
RO, AL, FEIEH) ).

b AE S TS 4R B (clenbuterol) . 3K 7T £ 2 %
(ractopamine) , ¥ T B (salbutamol) |, 454 flibK (terbutaline)
PR (LR T 98.0%). sfe4E% -D9. 1T JEE-D3 .
L EWE-D6 ., FiAi b AR-DO(ZEE KT 99.0%)(hn 5=k
TRC 24 H).

1.2 PR IRECH
1.2.1 AFffigéini

SR ERBIT A R CREY | e, YT
JHclE | R A AR PR S 4 0.010 g, B 10 mL i, I
T 5 OF W R 20 B, R AT, AR bR E A A T TR
(1.0 mg/mL) F-20 °CYKAH TR . 7 2Bt 45 B A5 0.1 mL
BT 10 mLEFE AR, FHHEER R 100 £5 )5 5L 10 mg/L
FATEE & TRV o A A P I LA FH A R I B 1 mg/L
HIR SRR T 4 CCOKAF AR .
122 A& ER

Iy BIRS B FRBUE S -DY Vb T HEmE-D3 | L e
Jle-D6 ., FEAi fliAk-DO ARAES £ 0.010 g, B 10 mL L,
FH R IR M IR R R 20, FE 20, A R b o b i 45 T
(1.0 mg/mL) F-20 °CYKAATRAF . 7 2B 45 BUAE A5 0.1 mL
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BT 10 mLEREA A, R 100 f%)5 5 10 mg/L
TR R BDVRL o f FH A m D3 A PR A B L A 1 mg/L
HRAARER T 4 COKFERAE4S .
1.3 HRAETIE
1.3.1 KA H Ao tR A

BPAHEECERE . 2R 2B R 9P RAE 200~
500 g, HUILPAER 2> A SUSTENLACRE, U532 50~100 g,
e B ZER BB () S, W LARZIS, FRIUREE F s R 4
RAERAE-18 °CHKEH 8
132 # R

FREL 2.00 g ZZERF35 5] A F 50 mL B0,
50 pL 100 pg/L Bo-32 VR AN 7] P AR TR AR VR # B 10 min,
A5 mL 5% =& LBREW, FSIRHLSIN 20 s, WiER
Y, B 1 hJE, A 4 g NaCl, 10 mL 215, 10 mL 1F 2 %%,
WHEFEIRY 0.5 h, 4 °C'F 12000 r/min &.L>» 10 min, BN
3 mL Hfa) 2 S NG B ARAE
133 % 4

AR BT PLS-A BIAHZEIE, SR/5I 3 mL ik

IR EALN, HEMUES BT QuEChERS HbE M,
RHER I PEFE 10 min, 12000 r/min #.0» 10 min, B 1 mL |
THRAE 50 °COKVE AR T A 0.2 mL 5% H BE//KEE R
TRAT, 3 0.22 pm SRS FEBORE - BB AT
14 B RiEEH
1.4.1 AABEEAHE LM

{7 %% : Thermo Scientific™Accucore™ RP-MS #F:
(2.1 mmx100 mm, 2.6 pm)sAE AR FE: 40 °C. FBh
A N 0.1%PEOKIETE, B 4 0.1%HER FH Ik, SRR
Jii, BREEPERALF: 5% B—50% B(0~5 min); 50% B—100%
B(5~6 min); 100% B(6~8 min); 100% B—5% B(8~9 min); 5%
B(9~10 min). ¥i#: 0.3 mL/min; PEEEAFH: 10 uL.
142 Fith Lt

B FEIBISE B F I (electrospray ionization, ESI); B
YEFHLE: 3.5 kv, B AR 350 °C; FHBYAMIEEE:
325 °C; ¥§X: 50 Arb; HEBI: 10 Arb; R IEETH
i A =X £ KON S (multiple  reaction monitoring,
MRM); EMBE TR, SR, fEfEe g 1.

x1 RiEsH
Table 1 Mass spectrum parameters
KK 14 B4 Bt 8] /min BB F(m/z) T BT (mlz) R AE RV
108.0 32
FiAfpk-D9 2.50 235 125.9 25
153.1% 17
107.0 31
AT AR 2.50 226 125.0 25
152.0% 17
148.0* 19
W T 2.54 240 165.9 14
222.1 10
151.0% 20
YT HeE-D3 2.53 243 169.1 14
225.1 11
150.1 22
EIEARN ] 4.18 302 164.1 16
284.1% 14
120.9 24
2 M E-D6 4.18 308 168.1 17
290.1* 13
168.0 30
TLAHRS 4.40 277 202.9% 17
259.0 10
169.0 31
SARFES D9 437 286 203.9* 17
268.1 12

T AP T
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2.1 AIRCEBEHAIMK

Pr-Z AR BN R JE B2 E S IR N 5% B8 2 LSS &35
e AEte, Horb va /4 3 e 4l 4L AR Y v 3 B R i s 2
VO T R HE M A 20 2 Hp 32 B LU PR BE A ) B 2N AF E,
HUCh B A M IR YA, R bk BN R RR P&
3t 0 22 B0 e F B LT 8 B IR A e U L R
EFXHZIEZG W R 2 T SR A T A . MRS . B, LU
PRAEAS D Bt A R P AN AT S Pk, JF B BE Bt — MY
BRI NEEE TR NG, ORI B2 W R I R R 1Y
ARSI TR, IF AW S, 5806 A
K, SR RE AN . K A DU O Y AR X A,
TLIEZG W) HRG I 3k FE R A D UL ARG R = A LR
i it 9 7 R A T ARSI U T R AR BN TR 2L 1 h, MK
WD T RIS A] I H =R R A AR R I i A AR
A, ReA SR> & 28 O A T8, XA A
XA, SEE I FRECE L MCX HE /b T 2 kst ik
Wiyt A2, FrR A SPE M ik =/, 2Ll SRR,
BB SR BRFEA TP I & A B IE T, X2 MCX HA
REfi e i) SR A, H 2 f] QUEChERS AbBHAYTE, ¥ ibak
R 2%, NEEA BURILBEIEXT TR AR ANV T IR RERY
TR PR T SPE 454 QUEChERS K J7 ik
AR, ST E AR . i 9 QuEChERS
AL R BSECRL, g W] LI R0 R PR 2 IR 2R A B2 4 55
WAESAEM LS4, PSA W] LBt A HLER . ekl
FKMPRA . LUECKiRRIE, S NRBUAERIMELRT, 4
FEEEE Cis. PSA Z56 AL T LA BRI i A CR,

AT RAF I ISCR, IR L3 2.
22 FERERENBERE

2o ) PR BRI R A R 4 B B2 R S0 7
PEATINSE, LABRAE Jr s 0 M B FORS 26 1 . Bk J3 /K7
f£2.0, 5.0, 10.0 pg/kg T, KA 1.3 Ff 5 FAb 27 W4T
LBy, 4 Bl B2 ARSI B IR AE 77.2%~104.7%Z 1],
M XF BR UE fW 22 (relative standard deviation, RSD) 7£
2.9%~9.6%2 0] o 45 ILFR 2. IR RIS SEE: 45 SRR A
% ARG 88 B T B SR R, AFA BRI 2002/657/EC X
R AR i M RLRE
23 FHAENZMTEEMG LR

R T A b A AR R S AR B TR, AR SR T %
Jot VCJE A AR E VA TR T4 PRS2 30 . 43 SR 100.0 pg/L Bo-
ZARBEFR A FRER W 5. 10, 20, 50, 100, 200 uL,
T 100 pg/L Bo-3Z VA sh 700 I FR TR RS I, FHBAE 25 11
FEBGAWBER 2 1.0 mL, Hil5 K fo-Z R EEh 7% i+ 0.5,
1.0.2.0.5.0.10.20 ng/mL P&V FLARMER W (% 5 ng/mL
14 PR AR V5 TR ) T AE O I 2 3 A I 42 Tl b o T 28, LA R B
HEFE I o B B R B (/)5 0k o7 B SR A TR 52 3 A Y
W TR PR A 22 RS T 4R, 2 IARTE T SRE b 32 1R B 8l
FI & . LS WTE 0.5~20.0 pg/L 5 Bl P 42 B AT AR
K, HXFRE(HKTF 0.995, Bk i 5.0 pg/L 5L R
B PR T TS ) TR L L

T2 AEFTFR(0.2. 0.5 F1 1.0 pg/kg)iA 732U
b, TR 0K H R (limit of detection, LOD)#I
& 12 FR (limit of quantitation, LOQ). LI{EM: HL(S/N) R 3 19
HENITIERR R, DEMRES/NE 10 MEEE
R E R, 45RE 2.

R2 4T L-ZHEHEFIE 3 NRMAKFHFHE Y RIEER

Table 2 Mean recoveries and limit of quantitation at 3 spiked levels of 4 #,-agonists

wEY TR K-/ (ng/kg) SR ISR % RSD/% LOD/(ug/kg) LOQ/(ng/kg)

2 81.1 8.7

AT AR 5 96.3 4.6 0.6 2.0
10 96.1 7.4
2 79.3 43

W T R 5 98.5 5.6 0.5 15
10 99.1 5.4
2 772 6.6

Ee Y4 5 93.6 5.6 0.3 1.0
10 98.4 6.3
2 81.7 2.9

SRS 5 96.3 9.6 0.2 0.6
10 104.7 72
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