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Determination of g-adrenergic agonists in pig urine and pig
fodder using miniaturized capillary electrophoresis
with electrochemical detection

WANG Weiyu ZHANG Yulian XING Xiaoping WANG Jinyan SHI Xue YE Jiannong
Department of Chemistry FEast China Normal University Shanghai 200062 China

Abstract A method of miniaturized capillary electrophoresis with electrochemical detection
has been developed for the determination of g-adrenergic agonists in pig urine and pig fodder.
Several important factors including running buffer acidity separation voltage working elec-
trode potential etc. were evaluated to acquire optimum analysis conditions. Under the select-
ed optimum conditions these analytes can be well separated in 7 min. Good linear relationship
was established between the peak current and the concentration of each analyte over 3 orders
of magnitude. The detection limits ranged from 1.20 x10 " t02.06 x10 ' g¢/mL S/N =3 . The
proposed method has been successfully applied for the determination of g-adrenergic agonist in
pig urine and pig fodder with satisfactory results providing a useful monitoring method for food
safety.
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Fig. 1 Top view of the schematic diagram of
the small-sized CE-ED system
a. working electrode b. carbon working electrode c.
grounding tube electrode d. Pt auxiliary electrode e. Ag/
AgCl reference electrode f. detection cell g. capillary h.
plexiglass plate 1i. plastic cuvette containing sample solution or
running buffer k. rotating sampling disk.
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Fig. 3 Effect of separation voltage on
migration time of analytes
Working electrode potential +0.95 V vs SCE other
conditions as shown in Fig. 2.
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Fig. 4 Electropherograms of a standard solution 1.0 x10~° g/mL for each analyte b pig urine and c¢ pig fodder samples

Working electrode potential +0.95 V vs SCE  other conditions as shown in Fig. 3.
1. clenbuterol 2. ractopamine 3. salbutamol.
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Table 1 Regression equations and the detection limits of three g-adrenergic agonists
. . . . Linear range/ Detection limit/
Compound Regression equation Correlation coefficient
g/mL g/mL S/N=3
Clenbuterol Y'=0.3690 +1.767 x 10°X 0.9994 5.0x1077 -5.0x10~* 2.06 x10 77
Ractopamine Y=0.4199 +2.912 x 10°X 0.9991 2.0x1077 -2.0x10"* 1.20 x10 77
Salbutamol Y'=0.0867 +1.897 x 10°X 0.9995 2.0x1077 -1.0 x10~* 1.50 x10 7’
Y peak height nA X mass concentration of analyte g/mL.
2.3 3 3 B- n=3
Table 3 Spiked recoveries in a pig urine sample n =3
0.22 pm
. Original/ Added/ Found/ Recovery/ RSD/
B-Agonist
wg/mL  pg/mL  pg/mL % %
1 mL Clenbuterol 2.87 10.0 12.6 97.3 2.1
3 Ractopamine 0.579 0.800 1.35 96.4 3.0
Salbutamol 8.35 10.0 18.0 96.5 1.5
1 mL
3 B- 2 3 B-
1 HeJY MaL LiYY etal Chinese Journal of Food Hy-
giene
2003 151 54
2 B- n=3 2 Henion J Maylin G A Thomson B A. J Chromatogr 1983
Table 2 Determination results of g-agonists in 271 107

pig urine and pig fodder samples n =3

Sample B-Agonist Found RSD/%

3 LiuX Zhang Y Z Zhang C J et al. Acta Pharmaceutica

Sinica . 1994 29
Pig urine 1 clenbuterol ND 6 454
ractopamine ND 4 HeLM SuYJ Zeng Z L et al. Anim Feed Sci Tech
-4
salbutamol 5.24 x10 % g/mL 2.0 2007 132 316
. . _s
Pigurine2 — clenbuterol  2.89x10°" g/mL 2.7 5 QnYP ZouYG LiangMZ et al Chinese Pharmaceuti-
ractopamine 5.69 x10 " g/mL 2.3
) cal Journal
salbutamol 8.33 x10 7> g/mL 1.7 2000 35 7 475
Pig fodder 1 lenbuterol ND
18 lodder clenbutero 6 FuM Ge QH ZhouZ etal Chinese Journal of Pharma-
ractopamine 0.78 g/kg 3.5 .
ceuticals
salbutamol ND
2001 32 3 123
Pig fodder 2 clenbuterol ND . . X X
7 Shishani I Chai S C Jamokha S et al. Anal Chim Acta
ractopamine ND
2003 483 137
salbutamol 0.37 g/kg 4.0

8 Antignac J P Marchand P Le Bizec B et al. J Chromatogr
B 2002 774 59
3 9 Malucelli A Ellendorff F Meyer H H. J Anim Sci 1994
72 1555
10 Degand G Bernes-Duyckaerts A Maghuin-Rogister G. J
3 Agric Food Chem 1992 40 70

ND not detected.



