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Simultaneous analysis of ten anabolic steroids in blood plasma

using high performance liquid chromatography

ZHANG Lan'

CHEN Jinfeng' > TONG Ping' LI Tianlin'

1. Key Laboratory of Analysis and Detection for Food Safety Ministry of Education

Sport Science Research Center Fuzhou University Fuzhou 350002 China

2. Longyan Entry-Exit Inspection and Quarantine Bureaw Longyan 364000 China

Abstract A method for the simultaneous separation and determination of ten anabolic steroids

in blood plasma using high performance liquid chromatography HPLC was established. An

RP-C18 column was used as the analytical column and the mixture of acetonitrile and water

was used as the mobile phase with gradient elution according to the characteristics of the ana-

lytes. The analytes were detected at the adjustable wavelengths ranging from 194 to 290 nm.

Under the optimal conditions ten compounds were separated within 10 min. The detection lim-

its were in the range of 0. 01 - 0. 10 pg/mL. The spiked recoveries of standards in a rabbit plas-

ma sample were from 70. 3% to 120%. Methandriol was injected into the ear meridian of a rab-

bit and then the anabolic steroid methandriol in the plasma was successfully detected with the

established method. The results show that the method is feasible rapid simple and accurate.
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Fig. 1 Chemical structures of ten anabolic steroids

1 STA AND DAN NP TP 1 mL
1.1 1.3
Agilent 1100 HPLC Agilent C18 150 mm x 4.6 mm
KQ- 5pum 20 pL 1
100E 2
Milli-Q Millipore USA 1
Finnpipette Table 1 Adjustable gradient elution program
HGC-24A Time/ ¢ Acetonitrile / ¢ Water / Flow rate/
min % % mL/min
5.00 67 33 1.0
TDZ4-WS 5.60 85 15 1.0
5.61 85 15 2.0
7.20 85 15 2.0
GmbH 7.21 85 15 1.0
ACROS TCI
3a-  Sa- -17- Fluka 2
. Table 2 Adjustable detection wavelength program
3B B Sa- -17- Slgma Time/ Detection wavelength/ || Time/ Detection wavelength/
min nm min nm
2.00 260 5.40 290
2.01 194 5.41 240
4.71 194 8.50 240
0.45 pm 4.72 290 8.51 194
1.2 1.4

ZER AE MAL PRA EPI 2.5 kg
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Cl18 Fig. 2 Effects of elution modes on the analysis
efficiency for the ten anabolic steroids
a. isocratic elution mobile phase acetonitrile-water 67:
2.2 33 v/v flow rate 1 mL/min detection wavelength 194
nm. b. gradient elution mobile phase A acetonitrile mobile
phase B water gradient program 67% A to 85% A in 5 min
flow rate 1 mL/min detection wavelength 194 nm.
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Fig. 3 Chromatogram of ten analyte standards 4 5
under the optimal conditions 70.3% ~120% RSD 8%
For HPLC conditions see Table 1 and Table 2. 2.7.2
For peak identifications see Fig. 2. e
MAL
2.5 “ 1.4 MAL
5
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Table 3 Regression equations and detection limits of analytes
Compound Regression equation * Correlation coefficient #* Linear range/ ng/mL Detection limit/ pg/mL
ZER Y =49.745X +147.39 0.9977 0.12 -105 0.05
AE Y =44.253X +173.56 0.9972 0.13-113 0.07
MAL Y =32.697X +122.19 0.9962 0.18 -82.0 0.1
PRA Y =45.080X +175.89 0.9950 0.10 - 100 0.06
EPI Y =6.4105X +36.447 0.9958 0.13 -120 0.09
STA Y =9.6239X +59.153 0.9962 0.14 - 124 0.07
AND Y =4.9745X +28.181 0.9977 0.50 -220 0.1
DAN Y =43.143X +154.74 0.9961 0.040 - 120 0.02
NP Y =65.458X +245.17 0.9956 0.050 - 130 0.03
TP Y =64.558X +224.46 0.9933 0.030 -86.0 0.01
* Y peak area mAU- s X mass concentration pg/mL.
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Fig. 4 Chromatogram of
For the conditions
identifications see Fig. 2.

rabbit plasma spiked with standards
see Table 1 and Table 2. For peak

5

Fig. 5 Chromatograms of rabbit plasma samples
a. rabbit plasma sample after injection of MAL into the

rabbit ear meridian b. blank rabbit plasma sample.
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4
4 n=7
Table 4 Precisions of retention time and peak area n =7
Retention time Peak area
Compound -
tp/min RSD/% A/ mAU- s RSD/%
ZER 2.240 0.09 103.3 6.2
AE 2.459 0.04 381.2 2.7
MAL 2.806 0.05 305.4 3.6
PRA 3.066 0.07 313.5 4.8
EPI 3.424 0.07 86.6 1.7
STA 3.677 0.08 130.4 2.3
AND 4.561 0.08 93.0 3.5
DAN 5.091 0.09 309.7 1.3
NP 7.561 0.07 823.4 1.5
TP 9.539 0.06 442.8 3.4
5
Table 5 Recoveries of standards in rabbit plasma samples
Added/ Found/ Recovery/ RSD/
Compound
wg/mL wg/mL % %
2.63 1.96 74.5 4.4
ZER 5.25 3.83 73.0 3.9
7.88 5.89 74.7 5.0
2.82 1.99 70.6 7.5
AE 5.65 5.46 96.6 4.2
8.48 9.81 116 3.3
4.10 3.20 78.0 3.1
MAL 8.20 6.74 82.2 6.7
12.3 12.6 102 4.2
2.50 1.80 72.0 3.3
PRA 5.00 4.05 81.0 3.9
7.50 8.81 117 4.1
9.00 7.65 85.0 2.9
EPI 18.0 13.2 73.3 6.5
27.0 24.1 89.3 3.0
6.20 4.36 70.3 5.4
STA 12.4 9.58 77.3 6.0
18.6 17.8 95.7 4.8
5.50 4.14 75.3 5.6
AND 11.0 12.3 112 4.4
16.5 17.9 108 3.5
3.00 2.41 80.3 4.3
DAN 6.00 4.49 74.8 3.1
9.00 8.72 96.9 3.7
2.15 1.66 77.2 2.9
NP 4.30 5.05 117 3.3
6.45 7.73 120 4.2
3.25 2.64 81.2 4.6
TP 6.50 6.24 96.0 3.8
9.75 8.60 88.2 3.3
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