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Simultaneous Determination of Ractopamine and Clenbuterol Residues
in Animal Urine with Gas Chromatography-Mass Spectrometry
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Abstract: A new solid phase extraction-gas chromatography-mass spectrometry (SPE-GC/
MS) method for simultaneous determination of ractopamine and clenbuterol in animal urine
was reported. The drugs were extracted with ethyl acetate from sample. The extraction
was evaporated at 40 C. After the residue was dissolved in ethyl acetate, it was purified by
passing through SLH solid-phase extraction (SPE) cartridges. The eluate was evaporated
by nitrogen blow and derivatizated with BSTFA, and then assayed by GC/MS. The limits
of detection (LOD) were 0.3 pg/L. and the limits of quantitation (LOQ) were 1.0 pug/L.
The calibration curves were linear between 0. 02 pg/mL and 1. 0 pg/mL for ractopamine and
clenbuterol. Recoveries of ractopamine and clenbuterol were 78. 6%-101. 2% and 92. 3%-
112. 2%, and the intra-relative standard deviation (n=25) less than 7. 0% and 6. 9%, re-

spectively, at spiked levels of 4. 0~20 pg/L.
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Fig. 1 EI mass spectra of (A) ractopamine and (B) clenbuterol
1
Tablel GC retention time and optimized MS conditions for ractopamine and clenbuterol
Start time Retention time TMS number Selected ions Quantification ion
Compound o o ) )
t/min IR/ min n m/z m/z
. 13 19. 55 3 250, 267, 179, 502 250
ractopamine
10 11.07 1 86, 243, 262, 277 86

clenbuterol
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Table 2 Comparison of experimental results in different cartridges

SLA SLH SCX Cig silica gel
recovery/ % ractopamine 72.2 92.9 69.5 59.5 62.5
recovery/ % clenbuterol 65.3 86.5 76.2 60. 2 46.5
degreasing clear clear clear unclear unclear
decoloring unclear clear unclear unclear unclear
3
Table 3 Recoveries of ractopamine and clenbuterol in different spiked level
Compound Spiked/(pg « L™1) Recovery/ % Mean recovery/ % RSD/ %
4.05 89.4,81.7,81.3,88.3,78.6 82.5 5.0
ractopamine 10. 12 90.7,87.1.88.3,91.2,101. 2 92.0 7.0
20. 25 96.4,98.5,89.7,100.5,90. 2 94.7 5.9
.02 94.5,104.2,98.5,112.2,102. 4 104. 3 5.5
clenbuterol 10. 05 95.6,110.8,101.5,107.2,106.9 106. 6 3.8
20. 10 96.5,102.3,92.3.107.9,106.5 102. 2 6.9
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