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Solid phase extraction and deter mination of endogenous anabolic steroidsin
urine by gas chromatography-mass spectrometry

LIU Hui-Yan"
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ABSTRACT: Objective To develop a method of gas chromatography-mass spectrometry (GC-MS) for the
simultaneous identification and quantification of endogenous anabolic steroids in urine of athletes for
assurance of their food and drug safety. Methods The thawed iced urine sample was centrifuged, and the
liquid supernatant was extracted using reverse phase C;3 column. The methanol eluant was collected,
hydrolized by f-glucuronidase, derivatized with a derivatization reagent and detected using GC-MS in SIM
mode. Results The limits of detection for endogenous anabolic steroids were in the range of 0.2~0.5 ng/mL,
the average recoveries were 93.64%~116.74% with relative standard deviation (RSD) less than 6.59%.
Conclusion The method can be used for the determination of endogenous anabolic steroids in urine for
doping control.
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Fig. 1 Total ion flow chart of steroid mixed standard
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Tablel Thecharacteristicions, retention time,

relative retention time of purpose compound

D (mlz) (min)
1 434, 419 13.115+0.011 0.832+0.0006
2 434, 419 13.260+0.008 0.8410.0006
3 Sa 241,256 13.485+0.006 0.856+0.0005
4 5B 241,256 13.588+0.006 0.862+0.0005
5 432, 417 14.617+0.004 0.928+0.0003
6 434, 432 14.7670.004 0.9370.0003
7 432, 417 15.05040.003 0.956+0.0005

8 ( ) 446, 301

15.756+0.005
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Table2 Linear equations, linear ranges, LOD and LOQ for the deter mination of steroids

(ng/mL) LOD(ng/mL) LOQ(ng/mL)
Y=0.1506X+ 0.0306 0.9975 10~2000 0.5 2.0
Y=0.1273X+ 0.0583 0.9968 10~2000 0.5 2.0
5a Y=0.0578X + 0.0072 0.9982 1~200 0.5 2.0
5b Y=0.1104X+0.0106 0.9985 1~200 0.5 2.0
Y=0.2525X+ 0.0084 0.9958 1~200 0.3 0.5
Y=0.1663X+ 0.0049 0.9970 1~200 0.5 1.0
Y=0.3750X+0.0153 0.9985 1~200 0.2 0.5
Fz 3 FHEMEEEKE(n=6)
Table3 Extraction recoveries of the method (n=6)
(ng/mL) (ng/mL) RSD%
500 493.52+14.36 98.70+2.87 2.91
500 488.95+11.79 97.77£2.36 2.41
Sa 50 47.89£1.08 95.78+1.86 4.87
5b 50 47.91+0.83 95.82+2.18 5.19
50 51.16+0.36 105.32+2.57 1.54
50 52.95+1.97 115.16£1.58 6.59
50 49.92+1.10 99.84+2.20 2.20
F 4 EREDRREEXREERERLE
Table4 Thelevel and ratio of endogenous anabolic steroidsin urine
(ng/mL)
And/Etio Sa/5b T/ET
(And) 409.53+40.78
(Etio) 634.77+7.86
Sa (5a) 6.29+0.39
Sb (5b) 13.35+0.29 0.645+0.024 0.475+0.060 0.278+0.008
(ET) 5.1840.76
(DHT) ND
(M 1.44£0.09
32 HRNE ’
10

2.2 2.3
4 %

T/ET An/Etio 5A-diol/ 5B-diol

[15,16]
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