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Monitoring for [-agonist residues in raw meat in Seoul
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We investigated the residues of B-agonist (zilpaterol, ractopamine and clenbuterol) using LC-MS/MS in
raw meat in Seoul. The recoveries ranged between 76.7~89.9% in beef respectively. The limits of de-
tection were 0.01 ~0.09 pg/kg and the limits of quantification were 0.03~0.28 pg/kg respectively.
Residues of B-agonist drugs which exceeded maximum residue limits (MRL) were not exceed in any

of the 267 samples.
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Table 1. Maximum residue limit of B-agonist drug in bovine muscle

unit : pg/kg
Compounds Codex  EU USA Japan Korea
Zilpaterol - - 10 10 1
Ractopamine 10 - 30 10 10

Clenbuterol 0.2 0.1 Not detected 0.2  Not detected
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Table 2. HPLC and MS conditions

Column Cig (2.1x100 mm, 1.7 um)

A: 0.1% Formic acid in water

Mobile solvent N .
obile solven B: 0.1% Formic acid in acetonitrile

Column temperature ~ 40°C

Flow rate 0.2 mL/min
Injection volume 2 uL
Time (min) A (%) B (%)
0 100 0
. 2 100 0
Gradient 3 0 100
8.1 0 100
10 100 0
Ionization ESI (positive mode)
Capillary 34kV
Nebulizer 45 psi
Source temp. 150°C
T
Gas Temperature Desolvation temp. 400°C
Gas flow Desolvation 800 L/hr

& olgabaich

o|EAF 2l 0.1% formic acid (Kanto Chemical
co., Tokyo, Japan)7} 345 E3} 0.1% formic acid”}
3+5-= acetonitrile (MerckA}l, Darmstadt, Germany) ©]
2319 o o]FA A 9 gradient £ 712 Table 29}
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Table 3. MRM parameters for analysis of 3-agonist residues

Compounds Precursor ion (m/z) Product ion (m/z) Dwell time (s) Cone voltage (V) Collision energy (eV)
Zilpaterol 262.22 185.14 0.024 30 20
244.23 10
Ractopamine 302.27 107.09 0.024 30 20
284.24 12
Clenbuterol 277.04 203.08 0.024 30 20
259.14 10
Zilpaterol-d7 (IS) 269.25 185.12 0.024 30 20
251.26 15
Ractopamine-d3 (IS) 305.28 107.10 0.024 30 25
124.13 15
Clenbuterol-d9 (IS) 286.22 204.09 0.024 30 15
268.22 12
Table 4. Recovery of 3-agonist a0 y=0.867108*-0.107863
Beef 70 r2=0.992
Fortified T 40
Compounds orttied Recovery+RSD  Coefficient of g
concentration (%, 1=3) variation (%) s 50
0, N=. (]
(ngkg) P40
(%] -
Zilpaterol 1 82.743.1 37 n 30 it
Ractopamine 10 89.948.6 9.5 s 20
Clenbuterol 0.2 76.7+5.8 75 ° 10
a
0005101520253035404550
MRM of 12 Channels ES+ Concentration[m'!kg]
1004 518 305.28 > 107.1 |raE‘Dpam|;EB—EGE35)
. ] o1z Fig. 2. Example of a standard calibration curve.
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T R R A T T T e e T3t Codex guidelines (FDA, 2012) EAHE 71 1~10
mD: 455 262 22 > 185.14 (zilpaterol) “g/kgO1]A-1 §] 60’\'120%’ %O] 7__"_'—7]_ 30%01 o 7t}.
oFe wf S o & USITh

Fig. 1. Chromatogram of b-agonist drugs (zilpaterol & ractopamine:
5 pg/kg, clenbuterol: 2 pg/kg, zilpaterol-d7: 100 pg/kg, ractop-
amine-d3 : 10 ng/kg, clenbuterol-d9 : 40 pg/kg).
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Table 5. Limit of detection (LOD) and limit of quantification (LOQ)

Table 6. The result of monitoring for 3-agonist residues in meat

Compounds LOD* (ug/kg) LOQT(ug/kg)

Zilpaterol 0.04 0.12

Ractopamine 0.01 0.03

Clenbuterol 0.09 0.28
*(3/m)x3.

d=standard deviation of the response.
m=slope of the calibration curve.
LODx3.
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No. of samples detected

Commodity Number of test
Zilpaterol  Ractopamine
Total 267 10 17
Beef 140 10 7
Pork 127 0 10
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