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2 9 E AFoAE LCESUMS 2 GC/MSZE superdrols QAo A5 3 3 A3 QAT Sl
T8 superdrol B 1 ThAHAIS] B E Bt o) A MAUBEE AL fA-A)

Z4 FHA FF pHE 65 ©|2L HF FF &= diethly ethero] At GC/MSDE ©]-8-314] superdrol
_v]— 1 thARA 2] —v—éi‘?j’Oﬂ st Fade AA% 43, intra-day®] 3]5E-2 89.7-113.2%, &%= 91.8-
113.8%, A& 0.2-6.8%Z YEFSIL inter-daye] 3582 89.3-104.1%, J &= 95.2-103.0%, A&
< 0.7-7.8%= YENHTE LC/ESIMSS 53l -2 blank urine?} dosed urine®] Z2WFE 138 H]aako]
superdrol®] THIAHIIE &332 Superdrolzt I QA E F5438} A]# GC/TOF-MSZ <135t
Sn g AYgrAEHO FHE superdrol M12] 739 superdrol®] 3-C $1%]9] AlE7]7} slo]=ZA7| 2 3
LE Aoz FHT 4 YA M29] A$ superdrol®] D-ringol|l dle]=EA1717F H7tE Aow FAHT
T Uk =Y, aavEEe g S vl B 23 superdrolt 2 AR ES Ui 2 FFEA 2
TS FAste] AYZ == AS El 0} ATt Superdrol 7375 & A # & QA 25 superdrol
I 2 thAA 9] Bl S AR A3 B 43 A7bolA] FHojuld 38 B3 superdrold} superdrol
MIL 4807A W37 E do} Al BRAe] & 2L B1% 4 qlolrh

Abstract: This study was done for the determination and excretion profile of superdrol and its metabolites
in human urine using both liquid chromatography with electrospray ionization mass spectrometry and gas
chromatography with mass spectrometry after trimethylsilylation. Superdrol and its two metabolites were detected
in human urine after administration of superdrol to healthy volunteers. The intra-day recovery ranged 89.7-
113.2%, accuracy ranged 91.8-113.8% and reproducibility ranged 0.2-6.8% and inter-day recovery ranged 89.3-
104.1%, accuracy ranged 95.2-103.0%, reproducibility ranged 0.7-7.8%. We found that superdrol M1 was a
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hydration at C-3 and superdrol M2 was a hydroxylation at D-ring. Superdrol and two metabolites were excreted

as their glucuronided fractions. The glucuro-/sulfa-conjugated ratio of superdrol, superdrol M1 and superdrol

M2 were 0.02, 0.02, 0.01, respectively. The excretion studies showed that superdrol and two metabolites were

reached 4.3 h after oral administration and superdrol and superdrol M1 were detected until 48 h in human urine.
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Anabolic androgenic steroids (AAS)+= testosterone ]

T2E 7R st FHLHRo| =9 dFoltt!
ol BT A 5AAA 4EE YeilE gt
29l Yol ZEHRolE T 2E 83 thEA
TR IHY &S sEed B2 &
AlA F7] wfEel] > 1950 FE S5 HFE 9|5t
A AR A7 58 Fd AFAsE 54
SH Ao 19760 4] FER AFEHUT A
ol A= “pro-hormone” HE= “designer supplement”,
“designer steroids”®} 732 o] 5O 2 AFo| dujjx L
At olA 9] 3}8HA FrE Al HAnjE L e o]
9] steroid9} FAFSEAI T @A FAE steroide] &7
EARE AEHA G HLT] AT sE
EZoltts

B AFe] A=l superdrol (methasteron, methyl-
drostanolone)< “designer steroids”e] YdF OS2 17
2IX17F €23} E Anabolic androgenic steroidse} f-AF
3} methyltestosterone} -Z 7} H]s=3tt}” o] oF&
2 AN HF 5L A DoAY 54 2T
A 715 Ast §o F-2go] Yep b el T
AA A + 7Hest] Wio] 2Edrse] 25
A A7 55 7197 AF SR 28E 4
A7 Bk 2y A 8 A& WellA superdrol 2}
superdrol®] WA gt A7} o} 7EA] Fol X
YA B3k7] wj ol ' o]of] st A7 H Qs

25t AASSE L A E A& W= gas chro-
matography/mass spectrometry (GC/MS)E %] A-&-3
gom =3 AAME 7R,  liquid-liquid
extraction?} silylation F+=%3} A o2 A2}
A A RS Th R =2 AHE AJAAT F
w43t Al A keto?] €} hydroxyl7] o] WHg-ol A B
2 FAHES TEL ofF ATHA] &2 HhEo] Yo
U AlgAtao] 9loj!! Liquid chromatography/mass
spectrometry (LC/MS)E ©]8-3] GCMSIA = Elst

F AG T2l tisiA glskar At 2y GC/
MSETH =7k Bo] "ojz| 7] wiiof 3ol 2
5 AN g 2T AMgska ek

E Ao 2 5 W FE A8,
Q1A W] 7HA| oA 9] superdrols #4133 1 thAL
Aol 3l FEPE A 2= g A SAIEER
E] GC/MS, LC/MSE ©]83) superdrol®] #41HS &
Y3tz L AR ] A} 4 wjAd e E AR
Qktt.

21 FHI17] & HdEIIH

A ol e 7z EHES HEsty 1 B4
< oA &317] A3l AgilentAl (Palo Alto, CA, USA)9]
HP 1100series LCol LECOA} (St. Joseph, MI, USA)2]
Time-Of-Flight (TOF) mass spectrometer”} 72+ LC/
TOF-MSE A}-&-3}S T}, Positive modeol| Al ©] &3}H
< Elctrospray Ionization (ES)E AF8-3l9 3 HAH -2
ShiseidoA} (Chuo ku, Japan)2] Capcell Pak C;3 column
(25 mm Ld. x 150 mm length, particle size 5 pm)<S
AHEEA T d S SES glstr] f18ke] Agi-
lent*} (Palo Alto, CA, USA)2] 6890N GCol| LECOA
9] TOF mass spectrometer’} 32+¥l GC/TOF-MSE&
AREEIR AL, AR A e Ultra-2 (25 m x 0.20 mm,
0.11 um)°] A}, TSk Superdrold} L thAFAI Q] # 4
FE2, FEAstE 2 FEE AR S8
A AgilentA} (Palo Alto, CA, USA)2] 6890N GC, 5975
Mass selective detector (MSD)E AF&-3l 2 AH S
fot Fdsitt B FE $l8iAE IKAAL (Staufen,
Germany)<] HS501D shaker, ¥4 #2]7]+= Heraeus
A} (Hanau, Germany)®] Varifuge-F& 2tz AR8-3191 01,
Vortex mixeri= Scientific industryA} (Bohemia, USA)
o AFE, AR 52 #I8IA= ZymarkAl (Hopkinton,
MA, USA)®] Turbovap LV evaporator 2 Heidolph
A} (Schwabach, Germany)9] WB 2000 2 35d7]2
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AHEBIATE 718713 718 S18) AHEE Refiige-
rated Bath Circulator= Daeil BiotechA} (Gyeonggi,
Korea)2] DTC-311%4t}.

22, Alek 2 AR

E ATl AF8-E Superdrol ¢FE-2 Bodybuilding
warehouseA} (Manchester, UK)| 4] vl 3}= M-DROL
(2a, 17a-dimethyl-etiocholan-3-one-17-ol 10 mg/tablet)
o], Superdrol EFEZ-E 1 tablet (10 mg)= vl
BHE 10 mLol| =<1 F filterd}lod stock solution 2
Azst9 . ool uel 814 3ke] working solution
Z AEIATE R EFEAE ARS8 methyltesto-
sterone> Sigma-AldrichA} (St. Louis, Mo, USA)AI &
AHESEATh A& A Eel] ARE-3F Serdolite PAD-I
resin (100~200 um)< ServaAl (Heidelberg, Germany)
AZA, oldlE 2 HEEZ A F STHTZ I
7l WHORE SASIAA ARSI dF8odow
A}-8-3F Phosphate buffer= KH,P0,9} K;PO,01™, ©]
£ MerkA} (Darmstadt, ER, Germany)A| 2 o] &9
< pH 6.8°] HE5 AR A st AHE-3FA L,
Acetate buffer= MerkAH# 2] Sodium Acetate$} J.T.
BakerA} (Phillisburg, MT, USA)AI 9] Acetic AcidZ
pH 527} =5 ZA|ste] ARE-3FATE EA7tEs)
o AF8-%¥ B-glucuronidasei= Roche DiagnosticsAt
(Mannheim, Germany)Al|o|™ & AF&-% diethyl
ether= HPLC 5522 JT. BakerAHAl & F53t A
439tk LCY o8 eZ HPLCEHFLRE I T
BakerAFAl 9] Acetonitrile®} 3%} S/F4E AHE-3IA AL
Z}z} pore size 0.45 pm<] MilliporeA}F (Billerica, MA,
USA)Al membrane filter® ]33t ¥ BransonAt
(Danbury, CT, USA)2] 3510 ultrasonic cleaner® 20+
F 3715 AAANZT. 28 ol 3t B&S P Al
7171 91380 J. T. Baker AFA1 9] Acetic acidE 1% FIA|
A7 ek & ARSI T GOMS B4 Al AME-3 =
A Al eFS 2 N-methyl-N-trimethylsilyl-trifluoroacetamide
(MSTFA), Ammonium iodide (NH,I) ¥ Dithioerythriol
(DTE)S SigmaAHAl 2 500:4:2 (w/w/w)e] B &2 &3
ste] W@ Baste] ARE-SHATH

23. AEuy

231. QAR xliF|

B AFoAM AR A EE G Rt 2573
ALy F2-8 7 F A Aol 2640l Al
Superdrol2 $F-3F M-DROL 1% (superdrol 10 mg/
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A W SAIE F Superdrol¥} 72 thAFA] 2] £4 185

tablet) 2 77+ FAAZ F 0~48~17H71A] 80~410 mL
o] 2He AHF Ak MHE e g s 4 A7HA
2~3 °Ce] WA HelE Rasta, Fool wet AT
£ Fstod AREEHAT

232. AR MXZ|

Disposable pasteur pipet®] 8- 3 mLe] PAD-I
Resin® 2 mLe| {2 FE3] AlFsle] &43} A
Zth WHEEFE 22l methyltestosterone 10 pg/ mL
A A8 50 uL F7IEHAL, o] RAIRE &
’33tel PAD-IZ FHE Aol 5 mLE &A%l o
& WEE 4 mLE FE35h 29 WEes 1F
TU7|2 FTEA F 2 ZHFE 0.2 M phosphate
buffer (pH 6.8) 1 mL3} E. coliol Xl %3+ B-glucuro-
nidase 50 pL& YL 55 °CollA 1417} B¢t 7hia)
A|ZT}, 7HE38] 3 diethyl etherg 713+ T2 shaker
£ ARESt 1027 " AlA FE33dnh o] £88
NS 450 GollM 581 LAlEEstaL -20 °Ce) W¥77)
£ ol &dte] f7)18mME S AT F davkaE &
3] FYAIZ] T P,0;, silica gel ¥ KOH7F S
= dlAAlH A 307 Ft WA st g A

3] AA Az FE=S AU

233. LCESIMSE 0|23 CHAIA 2A

7} QAN E2NE] FET ZRF-EN Acetonitrile (ACN)
: H,0 (1:1)(w:w)S 50 uL 718k & A% A8 F
U71Z LC/ESIMS®N 10 puLA FJAIZ T 7187] &
o2 LC/ESUMS ZZnEIY 3} AP Hed s
Aom ojuf AHEE LC/ESIMSY 7Hsx7Ae the
I} 72t} ol F A 2 AR E 0.1% acetic acid”}
E3H F/H5E AL BEWE 0.1% acetic acid
7} Z£3E acetonitrile s AHE-PTh 7452 02 mL/
min®] 2 AHLEE 40 °CE FAAAT 71&7] %
Aoz Ag] %S 108 AR 80%E A3
10856 158 A7FA] 10%, 165FE] 20274 80%
2 ZY59d.

234. GC/TOF-MSE 0|23 LA 24

7t QA FRERE FEI JEES HALGily) F=
A3} A1717]1 18] MSTFA/NH,UDTE (500:4:2)(w:w:w)
&g 50 uLe 718k 60 °CollA 152 ¢ =
A3k Al A GC/TOF-MSO 2 ulLs Fd et ol
A& GC/TOF-MSS] 24 2A-S v 2t 2uk
7141 &E7122(99.9999%) 5 ALE3lG o f45e
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1.0 mL/min® 2 3}A{th 238 258 7] % 180

°Col A 287F FAAIZI F 220 °C7HA1 = 20 °C/min

£, 1 F 260 °C7HAE 3 °C/min 22 255

YL 1 SF FAANZT. AR R A |
A =

o
min $52 255 283 28 59 fAAAL FY
ok AE7)9 LEE 280 °ColoH A B FY
split mode (10:1) A3} T}

235 QAIR0 ESRE
7t

e QAIE S mLe FH3h WREFEZ0 ny
mL, methyltestosterone) 50 pLE 3 7Hst §F KH,PO,
9} K,HPO,E AHE-314] pH 6.82 23T o
B-glucuronidase 50 uLE 3 7Faked 55 °CollA 1A 7F
L a& WS AT $H  B-glucuronidase/
arylsulfatase (from Helix pormatia)s ©]-&3F QA1 F9]
7FE3+= 0.1 M acetate buffer 1 mLS 3 7}l pH
522 243 F B-glucuronidase/arylsulfatase 50 pLE
A7Fsted 55 °CollA 3A17F EF E4 WS AT
o]¢} o] 7kl WS AXl v A H &

Ast AH S AR F 2 uLel AlEE GOMSDY
stem 7t 534 AYsith old, o] & HE W

< selected ion monitoring (SIM) =5 AR-3}31 T

superdrol 2 1 CHARX|S]

r oo Hi
+~

ZES

B AT E AANA F2ES Agstel pHsH
F2 gole] wslel M2 32 3589 AWHS 2
AoEA A4 3% 24% FYIAT HEAD
SHolN Lws} Azl WE WEEAS Hvgos

B3] 2 7] 93] n-Hexane, ethyl acetate, diethyl ether,
methylene chloride® &3l 242}e] & &ujol tis

- 974 -
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Table 1. Effect of extracting solvent on the extraction recovery
and reproducibility of superdrol from human urine

Reproducibility (%)

Recovery (%)

n-Hexane 87.08 3.00
Ethyl acetate 90.11 2.62
Diethyl ether 92.38 1.08
Methy! chloride 88.57 1.65

Table 2. Effect of pH on the extraction recovery and repro-
ducibility of superdrol from human urine

Recovery Reproducibility

(%) (%)
pH 4.0 94.93 9.24
pH 5.0 98.60 3.84
pH 6.0 98.27 2.18
pH 6.5 102.25 1.53
pH 7.0 102.25 7.37
pH 7.5 101.64 3.98
pH 8.0 101.43 3.68
pH 9.0. 101.72 5.48

53] AF el <Table 1> YERA A 3o ulz}
M =2 3rEd 53 APAE LS Hole diethly
cthers FEEME A3t o2 5 T84
"X pHE| FTFE 2AFEH7] Q18 vle 8AIF 5
mLol| superdrol =8N (10 pg/mL) 50 uLE 73t
T pHE 40, 5.0, 6.0, 6.5, 7.0, 7.5, 8.0, 9.0 2 %4
gt th2 diethly etherZ FZ&319 &3] 583 A4
e 79T} <lable 2> JER A2 AuEd
pHe] Zolel] M2 343 AL o BHe Aol
S RHolz g7lel & APl FHHom
S35 pH 6,58 HHE2AOR A= st

Ay e fFEAS FHs] st sde g
(intra-day)3} ¥ Z}H(inter-day) H3}Fe] F3A, A AA
9 A5 AAE A9 3|eee delstgle, 2 A
E <Table 3> JEPN U A TA-E Relative standard
deviation (RSD)E YERN ST T3t o] WslaF &
A 7S 3kl Al W AFsiden, 7 AslkE &

o2

Table 3. Results of Intra-day and Inter-day test to superdrol in human urine

Intra-day Inter-day
Con Accuracy Recovery Reprodu- Accuracy Recovery Reprodu-
(ng/mL) (%) (%) Cibility (%) (%) (%) Cibility (%)
1 113.8 113.2 3.8 107.1 91.5 7.0
Super-drol 20 103.2 103.4 0.2 104.0 103.1 0.6
50 91.8 89.7 6.8 87.6 94.6 6.5
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ol 3 HA Agate] 33U s o 4
v slsiet. olu 139 AlE5E sl &
g A7F HslEe] AP, segd AE =
53 A9E Bl 7] wigel] B HA
Aape B ATl H3hs 2

o rlo

02

LUy BT O

3.2. LC/ESI/MS2} GC/MSE 0|88t Superdrol
CHAMNIES] HE

LC/ESI/MSE ©]&3}%] superdrol ¥ Z HAAE
S AZE3sFA Tt Blank urine®} dosed urine®] I Zw}
EaPE ¥ T 2H superdroldt 2 AL ZE F
AE= vA Y EAES ZAIYSH, o8 M1}
M2E TE3I Ado]L agnEazlz ek
ERE Fig. 13 20 YERIATE <Fig. 1>004 Ee
npe} 7ro] | superdrol, superdrol M13} superdrol M2
o] WEE A7 27 11.40 min, 6.28 min3} 9.58
min©| AT}, <Fig. 2>¢] m/z 319% superdrol (m/z
318)¢] oful&Atel] H7F A7tso] AHE [M+H]
ogk ZlolH, m/z 321 Al M19] Akl 320

(‘a) Blank urine (m/z 303, 319, 321, 335)

14000
12000
10000
8000
6000
4000

2000

A W SAIE F Superdrol¥} 72 thAFA] 2] £4 187

, L83 m/z 3355 AR M29] #AEe] 334
F4% 4 Aok 4 LC/ESUMSS] Atz )
E] superdrol M1 hydration (m/z 318 = m/z 320)<]
H7MES, Z8]3 M2E  hydroxylation (m/z318 —
m/z 334)°] A Ekg-S o det itk ARl M1}
M2E E13t7] 918t GC/TOF-MSE ©] &332
™, Superdrol M1} M29] 7%, LC/ESI/MSe] 2=}
25H F8¥ A% m/z 318, m/z 334904 2719
TMS717F A ENE Aoz A== MY A4
% m/z 4649} m/z 5500] 22 AElo]2 o Z 3 o]
azneaPy A 29 EHS 28 3L silylation
3} ¥ superdrolS <Fig. 3>3 <4>o] L ERY I Tth Dosed
urine®| 4] superdrol<> 8.35 min, superdrol M1
7.32 min, superdrol M2+ 10.00 minel Al A& = %}
t}. Superdrol2 ¥ FZREHE [M-CH;]" (n/z
447) ©]&3 D-ringe] 7IAHA YEYE m/z 143
o], A-ring®] 7NA YEE m/z 156 ©]2°] A&
HAow mEtA Fig 4(a)°] AHFEHER L dosed
urine®| 41 2] superdrol ¥ A& 4 AAH M19]

e 0o
to o

ISTD_

a T T

T T T
10:00 13:20 16:40

Timne (mm:ss) 3120 6:40

(b) Dosed urine (m/z 303, 319, 321, 335)

14000
= |
i
wo ot
e00
00
400
> LA
Trme Gmmss) 16140

Fig. 1. Extracted ion chromatograms of superdrol, superdrol M1 and superdrol M2 in blank urine (a) and dosed urine (b)

by LC/ESI/MS.

Vol. 24, No. 3, 2011



188 & -

(a) Mass spectrum of Superdrol (m/z 319)

Qe - 9714 -

AAA

Caliper - sample "dosed1", 11:41.76 min:sec to 11:41.76 min:sec (Spec # 4386 to 4386) - 0:00 min:sec to 0:00 min:sec (Spec # 0 to 0)

8

’
£ <213.4142
E——<223.3631

o
-
-

2 .AM _A.AA..A.A.I.A

Ao

.
I

3015441 318674

<283.5328

A l.jn Lot Lﬁl

220 240

(b) mass spectrum of Superdrol M1 (m/z 321)

260

280

320

Caliper - sample "dosed1", 6:28 min:sec to 6:28 min:sec (Spec # 2425 to 2425) - 0:00 min:sec to 0:00 min:sec (Spec # 0 to 0)

250 4
200 4
150 1
100

(c) Mass spectrum of Superdrol M2 (m/z 335)

Caliper - sample "dosed1", 9:58.40 min:sec to 9:58.40 min:sec (Spec # 3740 to 3740) - 0:00 min:sec to 0:00 min:sec (Spec # 0 to 0)

<301.5324

335.5234
v

Fig. 2. Mass spectra of superdrol (a), superdrol M1 (b) and superdrol M2 (c) by LC/ESI/MS.

7% [M-CH;]" (m/z 449)9} D-ringe] 714 Y7+ m/
2 1430123} m/z 1300]20]'5, M29] A= [M]*]
22l m/z 5503 [M-CH;]" (m/z 535) ©]<&, D-ring
o] 7R m/z 2320| &0 0] Z}z} A&E Ao R oA
stA=H ol Fig. 4b)¢t (0)ZHFE A5ttt o]
AFEZTE MI2 C3W 9X]¢] AE77} stol=
2AN7IZ 399 Aog, 283 M2E D-ring 913

9] o] EEA 77t TMSE A 3hE Rog 4T
T AAT. ZEA E AL thAA o] BE AFE Z

g 3l Christiane Ayotte 52 4 3}tol| W=, Superdrol
M2 €= 87k 9] tiAMAI7F AEHA oY, QA
FoX = superdrol M1+ ZHA| EoM = HEFA] &
%% superdrol M27F A& == thE AHE YERY
ATt
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(a) Blank urine (m/z 462, 464, 550)

60000 o \
50000 A
40000 o I
30000 o
20000 A
10000 i fo M A‘
‘: .__._Al.f&'._xg_/l_.,...!u < S N\ A . ,AM&)\“*,_A_T
Time (min:sec) 7:30 H 9:10 10:00 10:50
—3& 264 550 ]
(b) Dosed urine (m/z 462, 464, 550)
] uperdrol
=00 - — superdro
40000
/000
1 W
12000 superdrol
10000 4 superdrol \ / M2
M1

Fig. 3. Extracted ion chromatograms (m/z 462, 464, 550) of 2-trimethyl-silylated-superdrol solution, 2-trimethyl-silylated-M1
and 2-trimethyl-silylated-M2 in blank urine (a) and dosed urine (b) by GC/ TOF-MS.

3.3. Superdrolz} 1 CHAKKIESl 7|3l

A 7R o] AT Ao w2, Anabolic steroids
= AN i FFFEN e G4 IAE
FAet mjEHE AoR defA U & AT
A& superdrold Z A E (M1 M2)°] A
AN o ZFA Fejz A=A &elstr] S8,
Y88l #H L B-glucuronidase (from E. coli)t
B-glucuronidase/arysulfatase (from Helix pormatia)&
ARgete] BAT7HRREE A7 ¥ GC/MSDE <1
ato] S FFEA ST FAFENES S|
Rttt} SuperdrolZt L thARA] (M1, M2)9] A% 7}
FRAE A Bk Arolle AEHA LA,
B-glucu-ronidase (from. E. coli)¢} B-glucuronidase/
arysulfatase (from. Helix pormatia)S 7F=&3] A7
= ASdle AEHNeH F 4R VRS S
A AEH =7} v szsta Ak 23 /FEFEA
H]go] 101~102%2 ettt o] & 53
I 2 YrAE F
= gelaiint

53l superdrol
SFFEA ZNEgo] dold
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3.4. Superdrol} 1 CHAIX[S| HHAIQEAH

OFE 9] tiAMEES} AW R gk AR
3 okgE] ofEo] Aol tiat HHE A
AZ Ay e Jrof iy x R 2 55
HAE = A2E o] 98 FES 583
ALA 9] vl A G AT SuperdrolS 10
mg 58313 AFHE QAEE AXE FHES AA
superdrol3 QJAFA(M1Z M2)E Ul’dSE GC/MSD
SIM modeE ©]-&3t AL o] of 2HE &
A5 IFE B8 5 48A 7 7FA 91 2L, superdrol 2}
AL o] ¥EEA ] R} o]E 9] peak HolE U
REEFEZ| peak HolE YT S A A7l
s =AEte] A GFYS P A o2 otstATt
(Fig. 5).

8 9] superdrol 5& 43 A7k o] A
QA FOA FHo wjd S B, 20 A7 o] %
H+e v& A&k Superdrol M1E 22 73
Kol 20 A7 o] F = A& vF AEHSI

48 Al7ko] Ak & AL QA M E v A

=
<

A
I
=

“q’l'm—ﬁ

IS

Rl o Az rlo

o
O
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(a)Mass spectrum of superdrol (m/z 462)

Calper - sample "Deosed(0728):17, £:35.08 min:sec 1o 8:35.08 min:sec (Spec # 2150 to 2150) - 5:00.08 min:sec to 5:00.08 minsec (Spec # 0t 0)

1000 143
143

800 4

s:n-

m-‘

200 462
79 201 U6 2 w1
J*Ll'“h‘ll'."ll@'l T T 1 ey T T T gl A‘L

120 140 160 180 200 220 240 260 280 3200 320 340 330 330 400 420 440 0

(b) Mass spectrum of superdrol M1 (m/z 464)

Calper - sample Dosed(0728):1°, 7:32.08 minisec to 7:32.08 minisec (Spec # 1520 to 1520)

1000 143
sw.
w:'_
m-
130

W07 115 .

1 89 191 07 29 284 29

0 140 160

(¢) Mass spectrum of superdrol M2 (m/z 550)
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Fig. 4. Mass spectra of 2-trimethyl-silylated-superdrol solution (a) 2-trimethyl-silylated-M1 (b) and 2-trimethyl-silylated-M2

(c) in Mass spectrum by GC/ TOF-MS.
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A FE2HOFT 2Z3 T GC/MSE o] &3te] thA}
AES BA1567] 91ate] TMS-FEA| 3} WS o] &
st

GC/MSDE ©]&3}9] superdrold} L tARA| 2] -4
Holl et §34S F7$ 23, intra-daye] 3|5-&
2 89.7-113.2%, A &= 91.8-113.8%, AL 0.2-
6.8%= UEISEIL inter-day?] 3|48 89.3-104.1%,
A E= 952-103.0%, AAAF-2 0.7-7.8%= LEFSTE.
LC/ESIMSS 53l Y42 blank urine¥} dosed urine2]
ARvtETHYS v st superdrolZt F 7HA] 9] thAk
A& HAE39 2™ Superdrols} 1 WA E F=A18}
AlA GC/TOF-MSZE ZRlatitt. duE AF2dAE
HOo ZHE superdrol M12] 73-$- superdrol®] C-3 <
219 AE77} sl =872 SE ZoE FHE
T AN M29] 7§ superdrol®] D-ring?ll 3lo] =5
AZ17F 7R Ao 2 FAE & AATh g &4
7 4 & v ws] ¥ A superdroldt 2 TA}
AEL YFE FFFEN TFAE FAsk A=

Vol. 24, No. 3, 2011

WA s A RIS Superdrol 5o F |
FH3t QA S ZFE superdrolZ} L thARA| Q] v R
& AR A3, BF 43 A7elA HupmjAd RS B
3L superdrol¥} superdrol M1 48X ZF7HA] &= m] &
AZ o] AW FHRAC 2 22dS g F

AT
HAitel 2

E 7= KIST 7|FZ-GA 0 2 HE X Qulgkss

.

Bt
o

1=

1. A. G Fragkaki, Y. S. Angelis, A. Tsantili-Kakoulidou,
M. Koupparis and C. Georgakopoulos, J. Steroid Bio-
chemistry & Molecular Biology, 115, 44-61 (2009).

2. N. T. Sahhidi, Clinical Therapeutics, 23(9), 1355-1390
(2001).

3. K. Pascal, Legal Medicine, 5, 29-33 (2003).

4. C. Manho, C. Bongchul, K. Myungsoo, C. Jeongeun
and K. yunje, Rapid Communications In Mass Spec-
trometry, 12, 1749-1755 (1998).

5. N. A. Wade, Science, 176, 1399-1401 (1972).

6. G. Julie, G. Danielle, P. Donald and A. Christiane, Ste-
roids, 74, 306-314 (2009).

7. B. R. Jaya, W. David, C. Richard, Z. Lixian and N.
Abdul, Ameriacan J. Gastroenterology, 101, 1-4 (2006).

8. N. John, A. Jawad, Dig. Dis. Sci., 54, 1144-1146 (2009).

9. B. R. Jaya, W. David, C. Richard, Z. Lixian and N.
Abdul, Ameriacan J. Gastroenterology, 101, 1-4 (2006).

10. E. V. Peter and D. T. Frans, J. Steroid Biochemistry &
Molecular Biology, 101, 161-178 (20006).

11. Kai Fang, Xuejun Pan, Bin Huang, Jingliang Liu, Yu
Wang and Jianpei Gao, Chromatographia, 72, Novem-
ber (No. 9/10) 949-956 (2010).

12. O. J. Pozo, P. Van Eenoo, K. Deventer and F. T. Del-
beke, TrAC Trend Analytical Chemistry, 27(8), 657-671
(2008).

13. G Julie, G. Danielle, P. Donald and A. Christiane, Ste-
roids, 74, 306-314 (2009).

14. S. P. James, C. D. Adam, T. Philip and P. M. Clive, Ste-
roids, 75, 643-652 (2010).

15. S. Willi and D. Manfred, Anal. Chim. Acta, 275, 23-48



192 Halwl - e - B4 - 4D

(1993). 18. S. Willi and D. Manfred, Anal. Chim. Acta, 275, 23-48
16. P. K. Maria, Z. Josef, B. Michael, O. Georg, B. Ulrike (1993).

and S. Wilhelm, Steroids, 72, 545-551 (2007). 19. B. L. Bruno, C. Frederique, G. Isabelle, B. Emanuelle,
17. G. Julie, G. Danielle, P. Donald and A. Christiane, Ste- D. Blandine, S. Robert, D. Rosa, M. Fabrice and A.

roids, 74, 306-314 (2009). Francois, Steroids, 71, 1078-1087 (2006).

Analytical Science & Technology



