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A rapid capillary zone electrophoresis method for
simultaneous determination of several kinds of doping agents

XIAO Hui TONG Ping FENG Qiang ZHANG Lan
Key Laboratory of Analysis and Detection for Food Safety Ministry of Education
Sport Science Research Center Fuzhou University Fuzhou 350002 China

Abstract A capillary zone electrophoresis-ultraviolet detection CZE-UV method was estab-
lished for the simultaneous determination of eight doping agents which belong to diuretics ana-
bolic steroids g-blocks narcotics g,-agonists and stimulants. Under the optimal conditions

with 50 mmol/L ammonium formate buffer pH 7.8 as the running buffer injection at a pres-
sure of 3 kPa for 10 s applied voltage of 20 kV and detection at 214 nm eight doping agents
were separated quickly and completely within 7 min. The linearities of the eight doping anents
were good in respective concentration ranges. Their detection limits were from 0.2 to 0.7
ng/mL. It is a simple and rapid method with small sample size for doping detection.
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Fig. 1 Chemical structures of eight doping agents
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Fig. 4 Effect of separation voltage on the separation
The conditions are the same as in Fig. 3. For peak identifi-

cations see Fig. 2.
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20 kV 8 2.3
20 kV 5
2.1.6 RSD 2 2 8
3~15s RSD 1.5% RSD
8. 1%
10 s 2 8 n=5
10 s Table 2 Precisions of migration times and peak
heights of eight doping agents n =5
5 “1.2.3” 8 — -
Migration time Peak height
Compound
t/min RSD/% H/mAU RSD/%
. AM 4.40 0.8 16. 55 2.2
T . CLT 4.77 1.2 9.72 6.5
[ i 14 CTL 4.81 0.7 21.04 8.1
ol | STL 4.86 1.3 19.94 2.0
i FTN 4.94 0.1 11.77 2.6
2 | 2!?7 8 HR 5.00 0.1 5.71 3.7
= L -1 A
BT iﬁ“‘ i‘\ FMT 5.16 0.1 8.40 3.8
r ili”i?i l,'i PML 6.86 1.5 8.69 5.0
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Fig. 5 Electropherogram of eight doping agents 3 8 95. 0%
under the optimal conditions 105% RSD 2.3% ~8.4% 3
Capillary 62 cm x50 pm injection 3 kPa 30 mbar x10
3 8 n=3

s temperature 25 C separation voltage 20 kV buffer solu-

tion 50 mmol/L NH,COOH-NH,OH pH 7.8 detection
wavelength 214 nm.
For peak identifications see Fig. 2.
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Table 1 Regression equations correlation coefficients
linear ranges and detection limits of analytes

Linear  Detection

Regression
Compound . r? range/ limit® /
equation®
ng/mL wg/mL
AM y =1.2306x +3.9675 0.9935 0.8 -40 0.3
CLT y=0.6804x +2.7421 0.9946 0.7 -25 0.2
CTL Yy =0.9965x +3.6888 0.9948 0.8 -50 0.3
STL y=0.9645x +3.8451 0.9943 0.8 -80 0.4
FTN y =0.44232 -0.4049 0.9963 2 -50 0.7
HR y=0.4678x +1.9173 0.9984 1.5 -125 0.5
FMT y=1.2248x +1.8243 0.9951 1-50 0.3

PML y=1.6805x +16.862 0.9934 1 -160 0.4

a y peak height mAU 2 mass concentration
pg/mL . b S/N=3.

Table 3 Spiked recoveries of eight doping agents n =3

Compound Added/ Found/ Recovery/ RSD/

ng/mL ng/mL % %

AM 4.00 3.98 99.5 3.6
20.0 19.3 96.5 2.3

CLT 3.00 3.10 103 6.2
15.0 15.3 102 5.0

CTL 5.00 5.13 103 8.4
25.0 24.1 96. 4 7.1

STL 6.00 5.7 95.0 7.9
30.0 28.9 96.3 5.2

FTN 6.00 6.1 102 3.1
30.0 30.4 101 2.5

HR 10.0 9.83 98.3 3.6
50.0 48.7 97.4 2.9

FMT 4.00 4.21 105 5.1
20.0 19.3 96.5 3.7

PML 8.00 7.79 97.4 5.7
40.0 41.2 103 3.8
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