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Identification of major metabolites of clenbuterol in swine urine using
ultra-performance liquid chromatography-quadrupole time-of-flight
mass spectrometry

WANG He-Jia, LI Dan, BI Yan-Feng*, SUN Lei, XU Shi-Xin

(Reference Laboratory for the Test of Veterinary Drug Residues, China Institute of Veterinary Drug Control, Beijing 100081,
China)

ABSTRACT: Objective To detect and identify the metabolites of clenbuterol in swine urine by using ul-
tra-performance liquid chromatography-quadrupole time-of-flight mass spectrometry (UPLC/Q-TOF MS).
Methods Swines were administered a single dose of 10 mg/kg bw clenbuterol by oral gavage. Urine samples
were collected before and after oral administration and were analyzed using UPLC/Q-TOF MS. With Metabo-
Lynx XS software, six metabolites were screened in swine urine collected 0~24 h after administration and iden-
tified based on their fragmentation ions. Results The detected metabolites of clenbuterol in swine urine were
4-N-hydroxylated-clenbuterol (4-N-OH-CLE), 4-NO,-clenbuterol (4-NO,-CLE) and glucuronic acid conjugates
of clenbuterol and 4-N-OH-CLE. Conclusion Base on the identified metabolites, the metabolic pathways of
clenbuterol included 4-N-oxidation and glucuronidation of parent and hydroxylated-clenbuterol.
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Fig. 1 The structure and MS/MS spectra of clenbuterol
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Table 1 Element compositions, exact masses, DBEs and mass errors of [M+H]" and fragment ions of clenbuterol

EM EM
(Da) (Da) (DBE) (ppm)

C12H1sN>OCl," 277.0865 277.0874 8.5 -3.25
CoHsNoCly" 259.0757 259.0769 9.5 -4.63
CsHoN,CL,* 203.0132 203.0143 4.5 -5.42
CsHoN,CI' 168.0454 168.0459 45 -2.98

CsHsN," 132.0688 132.0687 4.5 0.76
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Table 2 Retention times, exact masses, element compositions, metabolic pathways and relative
percentages of CLE and its metabolites
[M+H]"
RT(min) M EM (%)
(Da) (Da) (ppm)

CLE 4.85 277.0870 277.0874 -1.44 C,HyN,OCl, / 73.9
CLE M1 3.76 293.0822 293.0824 -0.68 C,H19N,0,Cl, OH-CLE 20.2
CLE_M2 6.41 307.0606 307.0616 -3.26 CpH17N,0;Cl, NO,-CLE 0.37
CLE_M3 4.41 453.1201 453.1195 1.32 C13sH»7N,0,Cl, GLU-CLE 2.12
CLE_M4 4.53 453.1173 453.1195 -4.86 C3H»7N,0,Cl, GLU-CLE 0.18
CLE M5 4.47 453.1197 453.1195 0.44 CsH,7N,0,Cl, GLU-CLE 0.27
CLE_M6 2.73 469.1143 469.1144 -0.21 C,5H,7N,05Cl, GLU-OH-CLE 2.96

3.76 293.082 0.01Da 202.0069  219.0088
3.67¢3 100 - -
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Fig. 3 EIC and MS/MS spectra of CLE_M1 in swine urine
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Fig. 4 EIC and MS/MS spectra of CLE_M?2 in swine urine
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Fig. 5 EIC of CLE M3, M4 and M5 in swine urine
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Fig. 6 MS/MS spectras of CLE_ M3, M4 and M5 in swine urine
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