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2.5.1. GAS CHROMATOGRAPHS

(Equipments)

i) HP5794A GC with Nitrogen/Phosphorus

Detector(NPD)
ii) HP5890A GC with NPD: Hewlett-Packard
(HP)

Two GC were connected to HP7672A auto-
sampler and to HP3390A or C-R2A(Shimadzu)
Reporting integrator.

(GC Conditions for screening I)

Column . SE 54 Closs-linked fused silica
capillary 0.2mm ¢ X16m (HP)

Temp 1 . 100°C

Temp 2 2 300°C (3min. hold)

Rate 2 20°C /min.

Injector . 280°C (Split ratio 10 : 1)

Detector 1 330C
. 1. 9kg He/cm?at 100°C
Augxiliary gas : 20ml He/min.
H, flow : 3. 0ml/min.
2.5.2. HIGH PERFORMANCE LIQUID
CHROMATOGRAPH
(Equipments)
TRI-ROTAR III HPLC : Japan Spectroscopic.
Co. (JASCO)
The HPLC was connected to UVIDEC 100-V
(JASCO) UV-detector and to 710B (Waters)
Autosampler.

(HPLC conditions for Screening III)

Carrier Gas

Column : RP-18 (7Tmy Particle ODS-silica:
Merck)

Temp 1 40°C

Flow rate  : 2.0ml/min.

Wave length : 216nm
1 1094CH3CN in Water
(HPLC conditions for Xanthine derivatives)

Solvent

Solvent 1 1 1095CH3CN in Water
Solvent 2 1 302,CHsCN in Water
Rate . Solvent 1 to Solvent 2 within
15min.
Wave length . 274nm
Other conditions : see conditions for Screening
11
2.5.3. DOUBLE FOCUSSING TYPE
GC/MS
(Equipments)

JMS-DX303 GC/MS with JMA-DA5000 CPU;
Japan Electric Optics Lab. (JEOL) Three GC/MS
were connected to HP7672A autosampler. GC-
column was coupled directly to the ion source.
All devices were fully controlled by PASCAL
program on RSX-11M Operating System.
(JMA-DA5000 : based on DEC PDP-11/23CPU)

(GC/MS Conditions for screening II)

i) GC : MS-GCGO6 (JEOL)
: Dimethyl

linked fused silica capil-

Column silicone closs-



lary0 0.2mm ¢ X 12.5m(HP)

Temp 1 : 100°C (1 min. hold)
Temp 2 : 300°C (5 min. hold)
Rate . 16°C /min.

Injector . 300°C (Split ratio 10 : 1)
Carrier gas . 1. 5kg He/cm? at 100°C

ii) MS

Ton source 1 200°C

Transfer line 1 300°C

Ionization current : 300 yA

Tonization voltage : 70 eV
- Mass range 1 50-500 m/z

Scan rate 1 0.7 sec./scan

(GC/MS-SIM Conditions for Testosterone
analysis)
i) GC

Temp 1 : 180°C (1 min. hold)

Temp 2 : 250C

Temp 3 :290°C (10 min. hold)

Rate 1 :4°C/min.
Rate 2 :16°C/min.
Injector : 300°C (Split ratio 10 : 1)

ii) MS : Magnetic field switching SIM
Dwell time . 100m sec./ion
. 432,434, 430, 522, 417, 419
(m/z)

Other conditions : see conditions for Screen-

Monitoring ion

ing II
2.5.4. QUADRUPOLE TYPE GC/MS
(Equipments)
HP5995B GC/MS with HP9825B CPU and
two floppy disk units (HP9885).
(GC/QMS Conditions for free steroids)

i) GC

Column : Dimethyl silicone closs-linked
fused silica capillary. 0.2mm ¢X
12.5m (HP)

Temp 1 : 180°C (1 min. hold)

Temp 2 : 290°C (10min. hold)

Rate : 15°C /min

Injector . 300°C (Split ratio 10 : 1)

Carrier gas : 1.2ml He/min. at 180C

ii) QMS
Ton source :200C
Transfer line : 300C
Analyzer . 250°C
Dwell time : 50m sec.

(GC/QMS Conditions for conjugated steroids)
i) GC

Temp 1 1 180°C
Temp 2 : 290°C (5 min. hold)
Rate :3°C/min
Other conditions : see conditions for free ste-
roids
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bOERFEHLZ,
2.6.3. BERLEEOES

MSTFA . N-methyl-N-trimethylsilyl-trifluoro-
acetamide

MBTFA . N-methyl-bis-trifluoroacetamide

MSHFB : N-methyl-N-trimethylsilyl-heptaflu-
orobuthylamide

TMSC1 . trimethylsilyl-chloro-silane

TMSIm  : trimethylsilyl-imidazole

TMS-iodo : trimethylsilyl-iodo-silane
a2 T v Fofksfigl, Helix Pomatia
B DB 7 (8-Glucronidase © Arylsulfatase i
PE=5U0/mb : 2.5U0/mb) 2 ~—) > ir—= A L
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7a 27 KL (Megagrisevit®) 50mg, 7t F o
suaw 2F)LF 2 AT e (Oral-Turinabol®)
20mg, 74 ¥ A AT v (Halotestin®) 20mg,
2 27 wvu > (Proviron®)25mg, * 7 /0> T &7
— | (Primobolan®) 20mg, £ ¥ > 2> 1./ > ( Abilol®)
20mg;17a- A F )T A A7 v > (Enalmon®) 50
mg, %3 4 A7 v (Oranabol®) 20mg, * i
2 b v > (Anadorol®) 25mg, 2 % / V' a—)L(Win
strol®) 20mg, x5 )LF > Fa—,1(Orgabolin®)20
mg, F > Fuo v (Nortestosterone)20mg, 7 2 b
Z 7 v > (Testosterone acetate) 40mg
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5728, BERELZREL LW TEBICEATE
72, Flz, TOBDA I FEDTEREZITEAL
ML bl oz,
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Table 3-1 List of absolute and relative retention time
for volatile dope agents on SE 54 fused
silica capillaly column.(Conditions. see 2.5.1)

Retention Relative

time retention time

(minutes)
Heptaminol 1.44 0.280 0.176
Amphetamine 1.56 0.309 0.194
Phentermine 1.74 0.352 0.221
Methamphetamine 1.84 0.375 0.236
Ethylamphetamine 2.12 0.442 0.278
Fenfluramine 2.13 0.443 0.279
Norpseudoephedrine 2.65 0.568 0.357
Nicotine 2.79 0.601 0.378
Chlorphentermine 2.88 0.623 0.385
Ephedrine 2.96 0.641 0.404
Methoxyphenamine 3.05 0.663 0.417
Methylephedrine 3.22 0.703 0.442
Phenmetrazine 3.44 0.743 0.468
Phendimetrazine 3.56 0.784 0.493
Etafedrine 3.68 0.812 0.511
Diethylpropione 3.77 0.834 0.525
Nikethamide 4.00 0.888 0.559
Leptazole 4.18 0.931 0.586
Diphenylamine(IS1) 4.47 1.000 B
Prolintane 4.54 1.017 0.640
Fencamfamine 4.88 1.107 0.697
Methylphenidate 5.24 1.183 0.744
Pethidine 5.33 1.204 0.758
Caffeine 5.77 1.309 0.824
Benzphetamine 5.84 1.325 0.834
Amiphenazole 6.80 1.553 0.978
N-Methylphenothiazine(IS2) 6.95 1.000
Methadone 7.48 1.715 1.067
Pipradrol 7.54 1.229 1.088
Dipipanone 9.04 2.086 1.312
Dextromoramide 11.09 2.572 1.619
Strychnine 12.64 2.941 1.851
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Fig 3-1 GC/NP-chromatogram of the urinary extracts (positive case of Nikethamide)
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Fig. 3-2 Mass chromatogram of the urinary extracts (Positive case of Nikethamide)
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Fig 3-3 Typical mass chromatogram of drug mixture
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Table 3-2-1 T'he Abbreviation of Drugs ELOTEHEZHICRBTELREICT -2/, 77 =
A>DEREZDRBWOREEZ 7 ) —=> 79

No. DRUG NAME MONITORING IONS
(O-TMS-N-TFA) (m/z) TEEE L »72, NEY Y, AT 24 DR LD
1. Amphetamine (AMP) 118, 140 HWHEIZ T NLH80% TH - 7228, EEMICH
2. Bemegride (BENY 028 WENBD o, WRETHERERTE, 20
3. Benzphetamine (BEP) 91, 148
4. Caffeine (CAF) 109, 194 MR ST BRI3100ng/mb T - 72,
5. Chlorphentermine (CLP) 154 Figd-51c~T 1) > Figd-61c % 7 = 4 > DBt
6. Cocaine (COC) 91, 148, 182, 303 _
7. Codeine (COD) - 371 BlzRL7,
8. Dextromoramide (DEM) 100, 265 °
9. Diethylpropione (DEP) 100 5
10. Dihydrocodeine (HCO) 373 o
11. Dimethylxanthine (DMX) 180 o 2 E’
12. Diphenylamine (IS) 169 a h o 2
13. Dipipanone (DIP) 112,334 g% nel g 2
14. Doxapram (DOX) 100, 378 E ﬁ uj 'g i g -
15. Ephedrine (EPD) 179 8 8 2: g E, 2]
16. Etafedrine (ETF) 86, 250 ﬁ ﬁ 8 Al: ; H
17. Etamivane (ETV) 223,295 i
18. Etilefrine (ETL) 267 . 3
19. Ethylamphetamine (EAM) 140, 168 3 B N -
20. Ethylmorphine (EMO) 385 w A
21. Fencamfamine (FCA) 142,170 - 1
22. Fenfluramine (FEF) 140, 168 > ¢ z
23. Heptaminol (HEP) 131, 298 o L} e
24. Isoprenaline (ISO) 355 = M U k '
25. Leptazol (LEP) 82,109, 138
26. Methadone (MED) 223, 294 a) standard Mixture
27. Methamphetamine (MAA) 118, 154
28. Methoxyphenamine (MPA) 148, 154
29. Methylephedrine (MEP) 105, 179
30. Methylphenidate (MPH) 180 g
31. Morphine (MOR) 429 o
32. Nikethamide (NIK) 106, 177 Z
33. Norpseudophedrine (NPE) 179 ™
34. Oxycodone (OXC) 387 w
35. p-hydroxyamphetamine(OH-AMP) 179, 206 b
36. p-hydroxybenzphetamine(OH-BEP)91, 148
37. p- hydroxymethamphetamine 154,179, 206 b) Process Standard ...
(OH-MAA) 2
38. Pentazocine (PTZ) 289 2
39. Pethidine (PET) 247 -
40. Phendimetrazine (PHD) 85, 191 8’;
41. Phenmetrazine (PMD) 167 HE
42. Phentermine (PHT) 154 _g P
43. Prolintane (PLT) 126 o [
44. Strychnine (STR) 334 o :
o —
u N
3.3. RHY—-=rSMBLUHT x4 LD g 2%
Bt £ =
s OB, (LEINLEENE D b ) N . _
Besr & FEC B B =k H B O 2 2 ) c) Positive case urine of Pemoline
—=> 7 hREE LT, HHICHPLC #3H L 72, Fig 3-5 Chromatogram from HPLC run.
SIS LD, BERRR I AREES o 7 1) oA (Screenig Procedure III)
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SCREENING RESULTS FOR CAFFEINE AND XANTHINE DERIVATIVES (Positive case

of Caffeine) Identification of Caffeine and its metabolite by GC/MS
(LEFT ; HPLC Chromatogram/RIGHT ; Mass spectra from GC/MS confirnation analysis)
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Table 3-3-1

anabolic steroids
Free fraction

QOEERHIHHE T,
QBENENT 2 NREWE I ¥ E  BET 5,
ORVLIRAZERTH Y, BEIE,

FWETLND,

SEF2 I, AFLEBLTXTHOTFRY v 7
ZTaAf FIZDOWTEEER %2174\, Table3-3-
1,3-3-2ic 2 DR EHL 72,

WEEA T 2 4 FES CHRHI L REWIEE
LTCI7-T¥ LR Taf FN6L-KEALWTH -
7z,

Monitoring ions and relative retention time for the screening of main metabolites of

Applied steroids Metabolite

L Relative  Monitorin:
Derivative retention . g
time* ions (m/z)

6, 17-bis-O-TMS

Methandienone 6,3,173-diOH-17a-CH3z-androst-
-1, 4-dien-3-one

Fluoxymesterone 9a-fluoro-6,4 118, 173-triOH-
-172-CHs-5a-androstan-3-one

Dehydrochlormethyl- 17¢-CHjs-4-chloro-63, 173-diOH-

testosterone androst-1, 4-dien-3-one

Stanozolol 173-OH-174-CHj3-5a-androstan-

-(3 2C)pyrazole

6,11, 17-tris-O-TMS-
-3-enol-TMS

6, 17-bis-O-TMS

N-HFB-O-TMS

1. 047 460/370/281/143
1. 044 642/627/552/143
1. 168 494/479/315/143

1.157 596/581/491/143

« ; Methandienone-TMS-ether =1. 000



Table 3-3-2 Monitoring ions and relative retention time for the screening of main metabolites of

anabolic steroids

Conjugated fraction

Relati itori
Applied fraction Metabolite Derivative reteil‘éi‘i)% Momtormg
time* ions (m/z)
Clostebol 4-chloro-3a-OH-54- 3-0-TMS-17-enol-TMS 1.219 468,/453
-androstan-17-one
Mesterolone la-CH3-3a-OH-5a- 3-0-TMS-17-enol-TMS 0.932 448/343
-androstan-17-one
Metenolone 1-methylene-34-OH-54- 3-0-TMS-17-enol-TMS 0. 898 446/431
-androstan- 17- one
Oxymetholone 17 2-CH3 -2 -hydroxymethyl-3 ¢, 0@, 3, 6, 17-tetre-O-TMS 1. 499 640/550/143
64, 178-triOH-54-androstane
Oxymesterone 174-CH3-3a, 4, 173-triOH- 3,4, 17-tris-O-TMS 0.922 536,/521/143
androst-4- ene
Methyltestosterone 17¢-CHs-3a, 178-diOH-54 - 3, 17-bis-O-TMS 0.943 450/435/143
-androstane
Ethylnandrol** 19-nor-3«, 1743, 21-triOH- 3,17, 21-tris-O-TMS 1.274 421/245
-5a-pregnane
Nandrolone 3a-OH-5a-estran-17-one 3-0-TMS-17-enol-TMS 0.707 420/405

*; 1, 2,-D2-Testosterone-17-O-TMS-enol-TMS=1. 000
*; Metabolite is the same as norethandrolone

=7, WENAT oA FES THRES AR5
MDELZLDIEZ, A*—3— 7 MBI USa—T >
FORF>y—3—F>MDOTH+EKR) v 725Fu4
FERNLDTHY), TNLIZTRA 2T
REHERIC L > TRIT NI Ny o L2
ZoNd, TTFRY v 725784 FOz2 7)) —=
CTWCBRL TR, ZONBEWE L LT, BERH
L FEMRILL CTELE2T T4 Foz~<s |
NER, INEWEBRBREDZ N L kL CRE
L7z, Fig8-7-1lc7 4% 2250 > D M
Blz, £72Fig8-7T-21cxtB e L AW 7 4
X X2ATu BEBRDRS > F 4 TROSIM 27
U2 7o ARRL,

TNT X AT OREY(Table3-3-1)13

A7) == I NOBEHERT v 4 FES THRIT
L ENTEIR,

fE AT 4 FESOBREE L L TzF L)
> Fe—noflz Figs-8-1, 3-8-2icmL7z, 7
NENBEF DGR RV EEEORT > T 4 TN
WTh b, BEGITIZT/ET »E L, HEET
ZMATarDFERLEbNIZD, & LICHER
STEERL 7225, Figd-9I12m L 28, T/
ETHATATHY, 2T R FATa L T
FRAPATUCRREICE W EPHEREI N,
T/ET o BE» =L+ Fuo—noffRIC &
5L0p, FlRBEREEICZF LY Fa—d
LT APATOYIZAAL v T LI2BICL LD
IIAHTH B,



. min

20

after ingestion of ethylnandrol

1, 2-D, -Testosterone

R=
. = =) ©
wHh gF ’ B
~eez2as mm mm\l ~eonz2z22 m
S B o« °
88 o= L
rC N=he=0] 193]
S @ S Sen Q
=} +=
25 g =
=T g9 ) E
1l >
P Fs Fc 4 g
=) 2.2 3 o . -
20N SR K- S
=T haZ
<t N8 Om.m. 5} <4 g
ar Qx5 265 g <4 «
O3 =Bl [ . 80
) — ? =8 9] S
o + .. e
< Cog g8 ® o« =
) =258 £9% 9 g
< 595 9&g 7] s
720 © 33 [} It
YR =g 0 4 =
A [ = Gt 3]
) @ O+ n E£0 s
o E=IEE. o RV = I (o) [ M
o CDL O N =
[ —T HES m = oy =essg 17}
SU S - =83 R
B = , 88% 9
- - ol 29 - szt )
mw. .. ) < S E R o | o
SO | ier- N oo A|y o0
. = L N ~ [
<t [e.o] [e'e} — [Te) o~ ~
e ™
< [te} 3 < J = =] <

1; Main metabolite of ethylnandrol

min

10

m/z

642
627
552

T T

537

143

anabolic steroids from the free fraction of

The result of GC/MS-SIM screening for
athlete’s urine

Fig 3-7-1

g
- g
gsx
SEL
2]
o 8P o,
Sz~
=gl
220
ERS
g£29
G5
o) (0]
508
Q&
mty
528
=N
Nt
BEs
CReE-
"y
= Tl
L =
28 g
<P E
o

m/z

Aa

642

e B

627

552

537

........ wal

447

=

ez

.l!'llhl"q

-1

<

w N
ln.uw. .

Y N Py VRPN

143

Fig 3-7-2 SIM chromatogram of volunteer’s urine

after ingestion of fluoxymesterone

1; Main metabolite of fluoxymesterone

15 —



11 12 13 14 15 16 17 R.T.
11-A: l11—1~: M/z
W{U LA,
AlE
419
L AANA ], pT 434
-AA . ET j\/\-/\—“ A7
s J T 430
1100 1200 1300 1400 1500a-AA1600 1700 1800 Scan

Fig 3-9 SIM chromatogram from positive case urine of the testosterone “T/ET =7.4)

B-AA ; 54-Androstandione
A ; cis-Androsterone
E ; Ethiocholanolone
a-AA ; 5a¢-Androstandione
ET ; Epitestosterone
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DT ; 1, 2-Deutero testosterone

5. iER

1) 2nd. Cologne Workshop in Dope Analysis
198441 A, W F A VKB R,

2) 3rd. Cologne Workshop in Dope Analysis
19854E 2 A, T4 F A VIKE R,

6 . CEK

1) M. Donike et al, Screening Procedure in Dope
Control ; Sportsmedical Congress in Caracas, May
15th. (1983).

2) Orisa et al., GLC Analysis of Pemoline in Biological
Fluids Using Electron Capture Detection ; J. Chroma-
togra. Sci., 19 (1981)

3) &, BEAISTEE B ARKREH & 2 R— Y B eiR
He
=

4)  _EBEEfb, PRFIS8LENE A AKE & A K— Y BIEH7EH
&

5) M. Donike et al., The Determination of “Normal

Values” for Monitoring Exogenous Testosterone
Application.; 3rd. Cologne Workshop in Dope Anal-
ysis. Feb. 10th. -16th. (1985).









