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‘ BN, L85, % 28 ,Sigma 2> 8] ; XAD-2% J§ (100 H ,Fluka,Switzerland ) ; -7 %5 I
B8, L raa i, 4%, /N FFLEC 3. 2. 1. 31,4 F & 2977, 30005/ mg; TMCS (trimethy!-
silylchlorosilane) , | ¥ i 7] — ] ; BSA[ N, O-bis (trimethylsilyl ) acetamide ], TMSIM (trimethylsilyl-
imidazole) , BSTFA[ N ,O-bis(trimethylsilyl)-trifluoroacetamide |, MSTFA (N-methyl- N-trimethyl-
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silyl-trifluoroacetamide) , ¥4 Jg Sigma 2\ @] 7= 5 FRE B LB LB RGP 9 AR i 5
0. 2 mol/L BERREN B W W, AR ZiXFIREH (pH 5. 1),

Varian- 34008 <041 5, 1Y ; SP- 470K f1 43 (X ; 40218 GC—MS {3 (Finnigan-MAT 2} @]) .,
xRA*E '

FaE 10 ml RKEE, 2 XAD-2W BB )G , FIS ml B RE 0 . Wi 5 RO, SRUSU T 4%
Fia , REMAO. 2 mol/L BERRGNE M1 ml F1 3- W G HEH BELN10 mg, B 5) F37 CHR$¥24 b,
INERERHR0. 1 g B ZBE5 ml JRIEHR BUS &L (1000 r/min) 10 min, 5 BEE MR TE T, #
T 1 4 Xt oK .

SRERRATEDHE HRREMAGE IS 1 KMIES ul, i A MSTFA-TMCS-
TMSIM(1000:5:2)IB &AL #1130 v, A F70 C R 15 min, L1 ut 3F4T GC B GC-MS 4
.

"ei RASEMBLHREEMAER AR A MBI ER, H1#%.:28 mX0. 255 mm
D), #4766 % 52 47, FID R, LA S0 300, A FE 30 psi s 4 2% R 8 2% 1R B 43 3 49280 C AN
300°C, BoRS, J40 mi/min A E51R & 200€ , 4R 3% 2 min, PA5'C /min RYE B+ F260C R
10 min, R4 FLEHE (0. 8 min), -
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280°CH250C, L FRATME NT0 eV, B FRIMIF R E 1800 V, R R A AES HHE
8 psi, EFIERIRBE H220°C, LA2°C /min B BEF E 240C, R $FF#2 min J5,LL16 C/min fy 3K B F
F270C, 4410 min, WM B F m/z 432,

% R

T AN LS |
BEMUAXREBMEEMAFMRSITELRARMTEL 2 CCC M. ERME . XPE
BN R R A,
Tab 1 Results from the CGC of trimethylsilyl derivatives of testosterone

(or epi-testosterone) with several reagents of trimethylsilylation

Mercapto-

Reagent t C/T(min) Peak t C/T(min) Peak tC/T(min) Peak
ethanol
BSA-TMCS no
' 50/20 d 60/20 d «70/20 d -

(5:1) add

BSTFA-TMCS no
50/20 d 60/20 d 70/20 d

(511) add

TMSIM-BSA-TMCS no d d d
50/20 60/20 70/20

(313:1) add : : * * »

TMSIM-BSA-TMCS no d d d
50/20 60/20 70/20

(3:13:2) add * * »

MSTFA-TMCS-TMSIM no d d d
50/20 60/20 70/20

~_€1000:5:2) add s s s

MSTFA-TMSIM no d d d
50/20 60/20 70/20

(100012) add $ s s

d. Double peak; s. Single peak; * . Precipitate
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LR BT, 65l S B (F D),
B XEEHE

HEHREZ KA LT, R A MSTFA- TMCS- TMSIM
(1000:512) 8 MSTFA-TMSIM (1000:2) 8 & fi7 4= 4L i
BTN AL, BE R R E Y RO ER R K (&
2).
| v £ 2 S3F ]

BME5REWM T NAE2, 5 75 T8 (m/z 432)
5B MR M, TR TR MM T, %
NN FRIANRPEREEXEN L EN RN LEL:
1~10:1(HM K20 ng/uD) , A H B IFRHIREX R R=1.
2819 XRw+0. 0716;r=0. 998;R, W EMME TR E X E
WRERL Ry Y EREKESRERKE L) BE B4
RENE BEESREMLHEEI~3, EMERENNR
R BFRE 1 ng, B ERY W R 259 BE 98 ng/ml,

i

Fig 1 CGC of trimethylsilyl

derivatives of mixture of testos-

-

terone and epi-testosterone by .us-
ing MSTFA — TMCS - TMSIM
without(a) and with (b) mercap-
toethanol, 1,2. Epi-testosterone;
3, 4. Testosterone.

Tab 2 The effects of temperature and time on the yield of trimethylsilyl
derivatives of testosterone (or epi-testosterone)

Temperature
60 60 60 70 70 70
tC) .
Reaction time
10 15 20 10 15 20
(min)
Peak Single - Single Single Single Single Single
10004 oo -2 3
1]
52
!w—
i - il T T

80 T 120 ' 160 200 240 . 280 ' 320 ' 360 = 400 = 440 s 100
nfz

140 180 230 2080 800 340  sso 420

m/z

Fig 2 Mass spectra of trimethylsilyl derivatives of testosterone(a) and epi-testosterone (b).
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% H#E#E1T GC—MS Sl , AU BAS, HA R MR K. RSN R &
B5 W, ASCRE = FERS LR T EA . SR, B AT ECERNTEARRE.H
EHBAMELKAN ENEREFMEETEL ETRIAE - NN EDGED . TREEN
RAIMME N, 5 5 MWL, A7 £ LaT £ BUN-TMS 1 £ 4, REK W, =Y ] B 8 H 5
FHE® L GC—MS ST, X FHEMBE TIEE.

HTHABRE—HER EAXHREIH Ve FHTTER HREEZHIIEERE
L ELERRA B, EEEMREMAXRERY AL NN ED AREAREZ
B AR5/ R —MATEWA X, MREMERA K EHI, &0 28RN EL, BN
BREBMOMEYIBIEENLE R HIRR G REMETOC HELMRZER Y30 min, 78
LR, BUZHERRL, ETMAREN , K- U B2 A~ Gl HENEpEd
REEFET BRESE. BEtz, ARBHARENRFEFEEAR, YRAMS BN
773, 780 T4 o B R B A Py SRR Y T 4R 5 B DA Oy i A8 4 AL B T -TMSS £
EWHREF.

XM GC—Ms i, —MRAZHFRW TR MEREMYHR AR . FEROR T
EARMET  FATRERMNR G FHHBEAREYRO TR ERMESREWTEDR
H(E2)RB, B FEF (m/z 432) HEBEOKBR B, FEFRERIMER T, HA
FTREFSERENE EXEGFT  AREEELEHA TR HBRTERSREN
HEXMREDE .
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TRIMETHYLSILYLATION OF TESTOSTERONE, EPI-TESTOSTERONE
AND DETERMINATION OF THEIR RATIO IN URINE BY GC—MS

YW Yang and RJ Wu
(China Pharmaceutical University, Nanjing 210009)

ABSTRACT The trimethylsilylation of testosterone and epitmtostérone was discussed in detail in
this reprot. Both derivative conditions under which testosterone and epi-testosrone were prepared into
TMS-derivatives in the presence of mercaptoethanol as an antioxidizing agent and method for the analy-
sis of the ratio of testosterone to epi-testosterone in urine, based on GC—MS, had been established. .
The conditions of detection were; carrier gas was helium, derivatives were separated with SE-54 fused

- silica capillary column, using temperature program and detected by using mutiple ion detection mode in
which the jon of m/z 432 was the monitoring ion. The method is rapid, sensitive and specific. For the
ratio of testosterone to epi-testosterone (testosterone ; 20 ng/ul), there is a linearity between ratio 1:1
and 10:1 (r=0.998), the limit of detection for testosterone and epi-testosterone is 1 ng, and the mi-
nimum concentration of detection in urine is 8 ng/ml.
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