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Simultaneous determination of stimulant narcotics and
antiestrogen in urine by gas chromatography-
nitrogen phosphorous detection
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Abstract An easy sensitive and quick method was established for simultaneously separating
and determining stimulant narcotics and antiestrogen in spiked human urine using gas chroma-
tography-nitrogen phosphorous detection GC-NPD . The urine sample was preprocessed by
liquid-liquid extraction. Tert-butyl methyl ether and N-phenylamine were chosen as extraction
solvent and internal standard for quantitation respectively. That is a standard stock mixture
containing methylephedrine meperidine methadone tamoxifen fentanyl and N-phenylaniline
was added into 5.0 mL urine samples and mixed uniformly then 0.5 mL 5.0 mol/L NaOH
3.0 g NaCl and 5. 0 mL tert-butyl methyl ether were added and finally centrifuged. The extrac-
tion solution was dried under N, redissolved by acetone and then determined by GC-NPD. The
method showed the satisfactory linearity was between 0. 022 - 20 mg/L with the coefficient
correlation from 0. 994 5 to 0. 999 8. The detection limits were in the range of 0. 007 - 0. 015 mg/
L and the average recoveries in spiked urine were between 75.8% — 118.2% and the relative
standard deviations were lower than 17. 2%.

Key words gas chromatography-nitrogen phosphorous detection stimulant narcotics

antiestrogen doping urine

* . E-mail zlan@ fzu. edu. cn.
HX2005-74 200710020 2007Y0060
HX2006-101 .
2008-10-08



3 365-
340 C 85
T I min 5 C/min 130 C
10 min 20 C/min 280 C 5
min N, 30 mL/min H,
3.0 mL/min 60 mL/min
1.3
GC !
2 _ 3-6
e - ’ 5.0 mg/L
) 10 11 12
- " " 1.4
5.0 mL 1.O0mL 1.0 mg/L
5.0 mg/L
NPD N P 0.5 mL 5.0 mol/L NaOH 3.0 g NaCl
GC-NPD 5.0 mL
- 3 min 4 000 r/min 10 min
1.0
mL GC-NPD
3 5 2
2.1 GC-NPD
2.1.1
1
1.1
Agilent 6890N
Agilent QI-861 Vor- NPD
tex Shaker TDZ4-WS 50 pA
2.1.2
HGC-24A NPD
N-phenylaniline
NPD
Fisher ChemAlert Guide
1.3 mL/min 30 mL/min
methylephedrine NPD 2.5 ~4.5 mL/min
meperidine methadone
tamoxifen fentanyl 3.0 mL/min 60 mL/min
2.1.3
1.2 NPD
HP-5 30.0 m x 150 C
0.32 mm x 0.25 pm >
99. 999% 1.3 mL/min
1.0 pL 280 C 340 C



366- 27
2.2 2.2.2
2.2.1
4 5
- - 4:5:1 “ 1.4 RSD 5.5%
2.9% 17.2% 11.0%
8.3%
1 RSD 2.9% ~17.2%
1 RSD
80% ~ 120% :
RSD
L1 Methylephedrine 221 Meperidine
B Meathadane =N Tamoxifen “1.4”
200 Methadone BN Tamoxifen .
E== Fentanyl
120
; N
100 £ - AN 3 1.0 mL 1.0 mg/L
; BN
r ] NN 5.0 mg/L 5.0 mL
2 0F o m 7 | IKNE
~ r g — g el | e NN — 3
" F ./ —} s/ —} 40N |
[l L - - N\
% 0L ] BN | - N\
[ N % I K SN —
< I kK ml | [/ Il /POR -
o : I %9 | 1 —} N\ -
® g4f H | | N |
NN ENEfge s | OO B
PE /) A . %N\ —I
I —} I | N\ . I
A F o RSO | 2SN I
20 B RSN | N | N
LI KN | AN KN |
L YN g NI
I PN | 1 e N | S I
ool AN __ | | |
1 2 2
- - - 70
Different extraction solvents [
1 60
Fig. 1 Influence of different extraction solvents F )
on recovery 50 T
1. ether 2. acetic ether 3. tert-butyl methyl ether 4. a |
o r I
mixed solvents chloroform-n-hexane-isopropanol 4:5: 1 o0l . | |
v/v/v L /i- i i 6
r | I I i
26 1 I i I s
SV i s i 1 i -
3.0 ~7.0 mL A . i
Y Y TELY L SO |
20 L AU NU_Jan A
2 8 10 12 14 16 18 20
t/min
5.0 mL
3
Fig. 3 Chromatogram of a urine spiked with standards
under the optimal pretreatment method
T Methylephedrine ZZ] Meperidine 1. methyl : i
I —— . ylephedrine 2. N-phenylaniline 1. S. 3. me-
& Methadone O3 Tamoxifen . .
= Fenianvi peridine 4. methadone 5. tamoxifen 6. fentanyl.
120 C -
T = 79 =
! H < - B 2.3
100 X | [ ] [ |
I - e | m -
[ —K N | m -
s wof B B 1
-~ F - . N - Yy
P LN ERZN | | -
s sl [ | N | N | | |
2 BN | N — N oN | €r
o I e —} L/ N\ . N . -
3 [ Ak N - -
= a0 [HH N | N | N | 3
AN — AN\ AN N |
Hl K .| AN - N |
Ll N | N R I 1 1
o R | | N
HANE | NE | RNE N 0.9945 ~0.999 8
[{ Q! - - | NN
3 4 5 7 3
V(tert-Butyl methy! ether) / mL
0.007 ~0.015 mg/L
2 13
Fig. 2 Influence of different extraction volumes of

tert-butyl methyl ether on recovery



367-
1 5 r?

Table 1 Linear regression equations correlation coefficients r> linear ranges and detection limits of 5 dopings

Analyte Regression equation’ 7 Linear range/ mg/L Detection limit*> / mg/L
Methylephedrine y =0. 16662 —0.0028 0.9960 0.022 -20 0.011
Meperidine y=0.16252 -0.0013 0.9996 0.022-9.6 0.007
Methadone y =0.1285x -0.0028 0.9998 0.022 -12.8 0.011
Tamoxifen ¥ =0.0889x —0.0014 0.999%4 0.022-9.6 0.007
Fentanyl y =0. 10342 +0. 0005 0.9994 0.045-2.9 0.015

1 y peak area ratio of the analytes with I. S x mass concentration mg/L. 2 S/N =3.

2.4
5
RSD 2
2 5 n=5
Table 2 Recoveries of 5 dopings n =5 %
Recoveries RSD
Analyte
0.5 mg/L 1.0 mg/L 5.0 mg/L
Methylephedrine 103.7 7.9 98.3 5.5 96.7 5.0
Meperidine 118.1 4.6 116.2 2.9 109.1 3.0
Methadone 113.3 15.6 118.2 17.2 107.4 14.3
Tamoxifen 85.1 13.1 78.4 11.0 75.8 8.2
Fentanyl 109.2 9.2 106.5 8.3 103.4 6.7
3
- 3 5
- 5
5
0.007 ~0.015
mg/L 3
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