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Fig 1 Selective ion chramatogran of 20 anabolic steroids in blank pig urine fortified at 2 5u g/kg
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Table 1 Retention time, selected ions, limit of detection and standard curve of derivatives of 20 anabolic steroids

Retention LOD

Campound time (min) Selected ions @ g/kg) Standard curve 2
cisD iethylstilbestrol 11 44 660", 631, 341, 303 007 Y=5093x10°X+1 11x10® 0 993
transD iethyltilbestrol 1388 660", 631, 341, 303 018 Y=117x10°X +7 45x10°  Q 994
D iencestrol 13 68 658", 445, 461, 446 025 Y= 9 45x10°X-120x10°  Q 988
Hexestrol 13 79 331", 332,303, 275 010 Y=G 27 x10°X +5 92 x10* 0 991
M ethyltesiosterone 2014 480", 465, 369, 335 025 Y= 117x10°X-8 62x10°  Q 996
Norehtisterone 2319 476", 477, 461, 355 025 Y=6 94x10°X-258x10°  Q 997
17 -Ethinylestradiol 25 92 4747 | 459, 446, 431 025 Y=5 62x10°X - 1 58 x10° 0 995
Boldenone 2690 678", 465, 464, 369 025 Y= 9 45x10°X -6 03x10° 0 997
D-( - ) Norgestrel 3078 4617, 490, 462, 355 025 Y=1 36x10°X - 4 10 x10° 0 987
19- 19-Nortesosterone 318 666, 667, 306, 453 025 Y=9 07 x10°X - & 58 x10° 0 996
Tesbsterone 33 89 320", 680, 681, 467 025 Y=829x10°%X 3’2 18x10° 0 989
B -Estradiol 35 94 664", 409, 451, 355 025 Y=114x10°X 3’5 04x10°  Q 998
Estrone 37. 08 466", 409, 448, 422 Q25 Y=1 09 x10°X +1 87 x10* 0 991
Estriol 4054 876, 663, 449, 409 025 Y=567x10°X 31 02x10° 0 99
M edroxyp ogesterone 44, 04 479", 480, 383, 369 010 Y=2 03x10°X +9 87 x10° 0 991
Progesterone 448 5107, 511, 495, 425 025 Y=104x10°X 3’1 18x10* 0 995
Tesibsterone propionate 45 94 540", 541, 525, 451 025 Y=5 25x10*°X +5 73 x10° 0 990
M egestrol acetate 49 26 4777, 478, 520, 381 025 Y=6 14 x10*°X +5 27x10° 0 993
Estradiol valerate 49 54 552", 450, 422, 409 025 Y=145x10°X 3’1 19x10°  Q 993
M edroxyp rogesterone acetate 49 92 582", 479, 439, 383 025 Y=4 32x10*°X +2 83 x10° 0 989
Chlomadinone acetate 5225 497, 499, 461, 462 025 Y=1 93 x10°X +1 67 x10° 0990

* (quantitative ion)
2 20

Table 2 Reooveries of 20 anabolic sterids in urine

Added level (1 g/kg)

05 125 25

Campound Recovery RD Recovery RD Recovery RD
(%) (%) (%) (%) (%) (%)
cisD iethylstilbestrol 86 0+10 7 12 5 112 8+6 6 58 95 3+7. 7 81
transD iethylstilbestrol 8. 5+11 0 12 7 96 0+15 2 15 8 90 3+14 3 15 8
Dienoestrol 97.0+12 4 12 8 84637 43 80 9+13 4 16 6
Hexestrol 95 0+12 5 131 100 4 +15 4 15 3 92 7+15 7 17. 0
M ethyltestosterone 88 0+17. 0 19 4 98 8+15 6 15 8 93 2+16 9 181
Norehtisterone 92 019 4 10 2 90 2+13 9 15 4 104 1+£14 6 140
17 -Ethinylestradiol 77.0+£14 7 19 0 96.2+8 3 86 92 4+8 1 88
Boldenone 98 5+16 8 17. 1 98 0+10 8 11 0 9. 6+57 57
D-( - ) Norgestrel 85014 0 16 5 892538 65 94 015 6 16 6
19- 19-Nortestosterone 87.0+16 5 19 0 97.2+12 6 130 98 7+13 8 140
Testosterone 96 5+20 7 21 4 90 0+11 0 12 2 101 8+2 9 28
B -Estradiol 90.5+20 0 22 1 101 0+16 8 16 6 91 3+14 4 15 8
Estrone 89 5+14 5 16 2 95 2+70 7 4 103 8+8 4 81
Estriol 100.5+7. 0 70 95 4+14 2 14 9 108 2+11 9 110
M edroxyp rogesterone 91 0+10 6 11 7 92 2+10 8 11 7 80.9+8 8 98
Progesterone 97.0+£20 0 207 94 4+7 2 7.6 94 3+13 5 14 3
Tesibsterone p ropionate 92 0+20 5 22 2 96 8+11 6 11 9 111 0+7.5 6 8
M egestrol acetate 102 5+12 4 12 1 95 2+12 8 13 4 95 0+17 2 181
Estradiol valerate 83 5+50 16 0 90 2+131 14 6 100 7 +14. 2 14 1
M edroxyp rogesterone acetate 96.0+14 2 22 0 89 4+19 7 14 8 95 7+10 8 11 2
Chlomadinone acetate 855+9 0 10. 5 97.8+13 4 13 7 97.2+16 3 16. 7

Cs Ce 07 :

) , NH,
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, , , Daesleire ? 26 ,
Cus NH, , HALC ,
GCMS , 17% 81%; Hewitt ', ,
HALC , LCMSMS GC/HRMS 22
Draici ! Cis 2mL , LCMSMS ., 19-
, Yoon ¥ XAD-2 18
, 5mL 10U glL, [5] , 80%
, , , G NH, )
30% 50%:; ,
, , HALC
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D eterm nation of M ulti-residue of Anabolic Steroids by
Gas Chramatography-M ass Spectranetry

ZHAN Jia , YU Xue-Jun, L | ZuoQing, X |E Dong-Hua, HUANG Shao-Tang,
FAN YuanMu, CHEN SHU-Bing, PENG Jin-Feng
(N ingbo Entry-exit Inspection and Quarantine Bureau, N ingbo 315012)

Abstract A highly snsitive, gecific and credible method for the smultaneous detemination of 20 anabolic
steroids in urine of pig perfomed by GC/M Swas developed Samples of urine of pig(1Q 0 g) were deconju-
gated by Helix pamatia juice, extracted with acetonitrile, cleaned-up through dual columnsof Cg and NH,,
the extractsobtained were derivatized with heptafluorobutyric anhydride, following fomation of the di-heptaflu-
orobutyryl (di-HFB) derivative, and then identification and quantification were carried out by capillary gas
chramatgraphy-mass ectrametry. For quantitation, the external standardswere used and the method was
validated with blank samples fortified atQ. 5, 2 5 and 2 54 g/kgwith 10 0 g ssmple The detection limits
were less than O 25U g/kg for all analytes Overall recovery and repeatability ( relative standard deviations,
RPD) ranged fram 77. 0% t 111 0%, and from 4 3% 1 23 2%, regectively.

Keywords Anabolic steroid, gas chromatogrgphy/mass gpectrametry, urine
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