254 % Acta Pharmaceutica Sinica 1994;29(5)1375~379 375

P HRB LY HPLC E B 53T

® B E ¥ KKA

(ERERZFHEFP R, LA 100029)

BE UPEEWEIAR,E CAE L, ARBBHEHE RS BRI NBE T Ry eRRER
RZGH) AE25 min I, BRITHE. CYRREEOR . 2 FRRBE 0K, 2 ORI 0. R X B 2 R B BT 9 47
WAPBEZSE. P EEKRTL 80, HRPREMRA TR FEEWERT, EREF EL 5~25
ug/miff W B WA R LM R, MR RBKTO. 999,

RWE BRE B ORI N HPLC

REBRAYHBRNTRNEER, ERTFEREPEAREAEH ERRRLE1989
SN RSO DR BT X R X OO P ER BB Z EREBIIARREY.
ETHEBERLWERK ENRARTEZ AETHX Rt MFEN KRS, WHER
ZHTEE T EF P EFHEEY B ERLRAERX S HAETHRENE . & FREABE
HPEUESHAMNERFE RELXFETR—KES, BZEREB. P ERER RAEME
PR BAIE , OV BRI S & DR X A A AU e 2=, B, B 37 — R BB 1 B 40 3 3L Ak
MR E BB WE B M XEH RN 52+ LE.

R B2 I W R B 05 B2 GC/MS 350, BV FL e R 47 B R YEAT A 4L )T , GC/MS
BN, HHTR-HAYEKTES T —RHOMEL™Y, ErEERERE BYRFOH
T RPEAKERESY RSN ELREE GC/MSD Jr kil , B HF T ot M, HRxt
E MR REETELS B HPLC 4 B K KA Y A MRE, Barkan @ HIH R ECF A
HE T EEEMIFER S B L AR, KRB k. REWS ALy kR
PR HAT TR AR T M IRE© HRUET A BT HEH TR R
LRI R RN NAR, 7 CotE RS T 40 B 3F R B IR B VR B, S IR
B 25 T Oh JOR B P X 22 1) S A RN P BRI BB Z R B B HPLC 35, MR AR R 28 4R
BRRBES B, RPEERS T TR B, ERELT 71 5~25 vg/m KERE RN
BHMARFPRERER.

T B 8 49

{8 . K MFH &
TR SCHOAE 5 3 ) . HP 1090M By, R4 KA —CHER RS, 5 st eesE, —REEN
¥ 3 2% (DAD) Hil Pascal T {E¥k (Hewlett-Packard Company, Waldbronn, Germany) ; LDs-2A B.0»

HLGELE E UML) spH 1 (Beckman , ©40) , Milli-Q 48 7K 22 (Millipore ,USA) ,

A F19934E12F20H 5,



376 254238 Acta Pharmaceutica Sinica 1994;29(5)1375~379

FHRE (A, LR B 4L T ) s &4k (A Milli-Q Ak 8818 s KR RKA Y AE™
SEHTEE,

J6k 8% & (ephedrine , EPH) . {% Bk # B%, (pseudoephedrine , PEPH) . 3= H Bk 3% B8 (norephedrine,
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Fig 1 Chromatograms of blank urine with IS concentration at 10 ug/ml (A), urine standard with
concentration of all ephedrines studied at 10 pg/mi(B), and positive urine of methylephedrine, which
contained MEPH 9. 97 pg/ ml, EPH 0. 46 ug/ ml and very low level of NEPH (C). NEPH.
norephedrine; NPEPH; norpseudoephedrine; EPH: ephedrine; PEPH: pseudoephedrine; MEPH:
methylephedrine; EEPH ; ethylephedrine; IS; internal standard.
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Fig 2 Effect of pH on resolution.— s — NEPH-NPEPH; —0— NPEPH-EPH; —e— EPH-PEPH;
—O— PEPH-MEPH; —a— MEPH-IS; —s— IS-EEPH.
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Tab 1 Equations and correlation coefficients of linear calibration for the ephedrines studied

Drug Equation Correlation coefficient
Norephedrine Y = 0.1297X — 0.0179 0. 9995
Norpseudoephedrine Y = 0.1262X — 0.0104 0. 9998
Ephedrine Y = 0.1383X — 0.0042 0. 9993
Pseudoephedrine Y = 0.1402X — 0. 0047 0. 9994
Methylephedrin Y = 0.1220X — 0. 0032 0. 9992
Ethylephedrine Y = 0.0956X — 0.0156 0. 9990

(B i = i
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Tab 2 Recovery of ephedrines from urine with different concentrations added

(n=8, ¥+s)

Drug 2 ug/ml 12 ug/ml 22 ug/ml Average recovery (n=18)
Ephedrine 99. 31+0. 53 98. 08+-0. 14 98.78+0. 10 98.73+0. 50
Pseudoephedrine 101.52+0. 55 101.79+0. 16 101.70+0. 15 101.6740.13
Norephedrine 82.5140.52 81.5740. 44 79.75+0. 11 81.24+1.20
Norpseudoephedrine 88.12+0. 50 87.84+0. 16 87.4240. 14 87.7940.28
Methylephedrine 100. 26+0. 38 100.1810. 20 99.1440. 15 99.86+0. 51
Ethylephedrine 100. 0240. 78 101.5710. 21 101.05+0. 17 100.5010.78

HEERM
EA12 ng/mi Z5Hpk AR OK M E SR RN BN EIRE, SRR RS.

Tab 3 Retention time and peak area reproducibility (n=6)

Retention time Peak area
Drug
its RSD(%) z+s RSD(%)
Norephedrine 6.69+0. 03 0. 45 2411+5. 88 0.24
Norpseudoephedrine 8.311+0. 07 0.84 23711+5.25 0.22
Ephedrine 11.294-0. 05 0. 44 25911 4. 67 0.18
Pseudoephedrine 13.50+0. 05 0. 37 2645+ 3. 31 0.13
Methylephedrine 15.0510.04 0. 26 2210+5.12 0.23

Ethyiephedrine 22.1340. 02 0. 09 1771+4.76 0.27
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QUANTITATIVE ANALYSIS OF EPHEDRINES IN URINE BY HPLC

X Jin, S Wang and CJ Zhang
(National Research Institute of Sports Medicine, Beijing 100029)

ABSTRACT Simultaneous determination of six ephedrines in urine sample has been achieved by
high performance liquid chromatography on a Lichrospher RP-18 column, using methylamphetamine
as internal standard. The 6 ephedrines are well separated in 25 minutes with resolution better than
1. 8. This method has high recovery, selectivity and reproducibility, and the linearity is satisfactory
from 1. 5 pg/ml to 25 ug/ml with correlation coefficients better than 0. 999.
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