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Agilent 1100 HPLC/ Bruke Esquire 3000 MS / ( )
0ODS(250 mm % 4.6 mm i.d., 5 Hm, ), MeOH-10
mmol/ . NH4Ac (4555, V/ V), 0. 9 mL/ min; 243 nm, 20 B ESI/ MS
,MS m/z 50~ 300; 4kV; 25 psi;
300 C, 9 L/h, 251 Bruker Daltonics EsquireCon-
trol 5. 00 DataAnalysis 2.00  Agilent ChemStation A. 07
3
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Fig.1 Mass spectra (MS) of clenbuterol
a (fult scan MS of dlenbuterol); b. m/z 277 (electrospray fonization ( ESI)/MS/
MS of m/z 277); ¢. m/z 259 (ESI/MS/MS of m/z 259)
3.2 HPLC ESI/ MS
LGMS , LGMS ,
pH :
ODS(250 mm X 4.6 mm i.d. ) ; MeOH-10 mmol/ L. NH4Ac¢(4555, V/ V),
0.9mL/min, 243 nm HPLC-MS ,
16 min, UVC( 2a) TIC( 2b) 2a 2c,
ESI/MS m/z 277 259 203
, (2~ 100 mg/ L) HPLCGESI/MS ,
Uv y x , y= 44.7 x + 43.2 (n= 6, r=0.9987)
0.75 mg/L (S/N=2)
(RSD) , 5 50mg/L , ,3
96.2%  97.3% ,RSD 1.1% 1. 0%; ,
95.1% 96.2% ,RSD 2.0% 1.7%

3.3



803

6 B
1
1% 105‘ c +MS, 166 nin
2.0 4
8
"32 1.5 2028
3
<
¥
]0‘.0 |2.‘5 |510 17.I5 20?0 22’.5 ‘ 100 125 150 175 200 225 250 275 300
t/min m/z
2 HPLG ESI/MS
Fig. 2 High performance liquid chromatography (HPLC)- ESI/ MS of standard solution of clenbuterol
a. (ultraviolet (UV) chromatogram of clenbuterol) ; b. (total
ion chromatogram (T IC) of clenbuterol); c. a ESI/MS (ESI/MS at retention time of clenbuterol of
a) (peak) : 1. (clenbuterol)
75% )
, HPLGMS , Ca
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o# ., UVC( 4a) TIC( 4b) Fig.3 HPLG ESI/MS of liver 4#
s 16 min a. 44 (UV chromatogram of liver 4
( 4C) #); b. 4# (TIC of liver 4# ).
ak): 1. lenbuterol
m/z 277 259 203, (peat) (clenbuterol
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Fig. 4 HPLG ESI/MS of liver 6#
a. (3 (UV chromatogram of liver 6# ); b.  6# (TIC of liv-

er 6# ); c¢. b ESI/M S (ESI/MS at retention time of clenbuterol of b)
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ESI/MS m/z 277 259 203 ,
HPLCG ESI/MS ; MS ,
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Analysis of (Qenbuterol in Pig Liver and Muscle by
High Performance Liquid Chromatography-
Electrospray Ionization Mass Spectrometry

Liu Hongxia" !, Zhang Shusheng', Zhang Xilin', Qu Lingho', Zhao Y ufen'?
'(Key Laboratory of Chemical Biology, Department of Chemistry, Zhengzhou University, Zhengzhou 450052)
2( The Key Laboratory for Bioorganic Phosp horus Chemistry of Ministry of Education, Department of Chemistry,
School of Life Sciences and Engineering, Tsinghua University, Beijing 100084)

Abstract For B- agonist clenbuterol, its typical ion peaks at m/z 277, 259 and 203 in electrospray ioniza-
tion mass spectrometry ( ESI/ MS) were found and elucidated. The high performance liquid chromato-
graphy (HPLC)-ESI/MS method for analyzing the residue of clenbuterol in pig liver and muscle was devel-
oped. With the optimal mobile phase of MeOH-10 mmol/ L. NH4A ¢ (4555, V/ V) at 0.9 mL/min and the
separation column of 250 mm X 4. 6 mm i. d. ODS, clenbuterol and the sample blanks can be completely
separated with the retention time of 16 min. With 243 nm detection, the linear range was between 2 and
100 mg/ L. with the detection limit of 0.75 mg/L, the recovery of 95%~ 98% and the RSD less than 2.
0% . Using the proposed HPLCG-ESI/ MS, clenbuterol can be accurately identified with both retention time
and the typical ion peaks. The ex perimental results of the real biologic samples of pig liver and muscle show
the residue content of clenbuterol can be accurately determined by ultraviolet detection when the residue of
clenbuterol was higher. For the residue of clenbuterol lower than its detection limit, the quantitative result
was not able to obtain, however the accurately qualitative result can be made according to its typical ion
peaks at corresponding elution time.
Keywords High performance liquid chromatography, electrospray ionization mass spectrometry, clen-
buterol, pig liver, pig muscle
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