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KPS EHMIFER L HPLC 37 — 24358 FRWE o B 5L i 5 18
B953 4 5 8k MR R A 50 mg <& BE L 3 18 18 BRI h &
fb - EER LA Alltec Alltima Cig 5 pm &4 (250 mm X 4.6 mm ) » B
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Ui 38 T A #% methylephedrine 8 4-aminoacetophenone 43 » H 2
206 mm [ 5% 5 % 0 W T F@ 47 8] % 7% methylephedrine 82
4-aminoacetophenone = M KR BIES 5 K 14 24 - A
methylephedrine #] I8 B £ 2.5~80 pm/ml B /& 47 @ &
methylephedrine 82 4-aminoacetophenone i i ifi Fi& (1 L il 5 — &5
HEAHBE (R=0.9999) o FR ¥ HEHE VR I 2 49 [ e 26 75 84.4+
2.6% o 5} » RIAAIZ AL IR S0mg 2 LR - IE R
B1222324561224 A8 /NEEZRHK » DAL BRI LR 25 18
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PR B J#i % t& (methylephedrine) & —fl S 7] » HL BEFE F FE AR (L5 o ol o0 B
B > R R R Y o 322 98 2 1F F AT LA % Kol Hf[lﬁj:ﬂ' fi 71,
BOK ~ B ERE D 5 By B2 88 ME I & 65 LRI D RE I I 5 By R
an Z (FF @O W LR RICH MEREE - S - W > RS
FEDHPEMEROBDEENMERMEEEANT S EZ8 8§
(International olympic committee, IOC) FZEf o _

H Rii i L & methylephedrine {84714 R ¥E - e « BRI - oI
TESHIE B R ) » 55 S0 UM S R I R~ Wk ST - OGS ~ TR
WK 2 AR o BP9 & P RE R 7 1 B AN (8 HH B RO B A R 7 ek R L
THBBAMIE RO ) B THREE P BAEBHR TARSMIE R 2
VI B A RLE R AR 5 T REREE 0 T TR, —REERT U ERI AR
e SRS HBE 5 0 AT LAGE D B & 78 4w B TR B AW IR 0 B R0 AE R AR
AR E B8 £ RE 83 K 86 EABEER G Pt S H — (iR
F IR bR B8R H & methylephedrine (FE 2§ ~ FF £ » 1998) - H A&
methylephedrine 2 7Hi & /&5 % » WIF—MEKEH - KBLREHR - TLEEB
% AR RS FERL SRR W YRR - B - B B
Wil B B - Wik 2~ EARIT EE - R RsES (HEY LS
2000 ) - R IR #E H methylephedrine (&Il /5 2 Bt 7 315 B 25 85 5 i O BF%E
e B/ o

TR PR E 8 S EAERFS 0 W& A electron-capture gas-liquid
chromatography (EC-GLC)( Ling et al., 1981 ; Midha, et al., 1979) + Gas-liquid
chromatography (GLC) (Sun et al., 1979) = &% #H/@#1: (high performance
liquid chromatorgraphy ; HPLC) (Nieder et al., 1988 ; Imaz et al., 1993 ; Merwe et al.,
1994) » {HHFIBFZEF KL E R0 HPLC {EETHiE % 0955 » WA
H {EEE T —% HPLC (5 4% » LU FR #% 7 2 methylephedrine » 3f 3 i il &
[ Bk methylephedrine £ H £ R ¥ rf i & &1L -
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WAHIEH74% (high performance liquid chromatography » HPLC)
ode Array Detector : Shimadzu SPD-M10A -

Acetonitrile, methanol, diethylether (% [ BDH) ; phosphoric acid (% B
{0) ; 4-aminoacetophenone, methylephedrine (% £] Sigma) ; acetic acid, sodium
de, triethylamine  (f% 5 Merck) ; methylephedrine tablets (50mg; B/ E

12 10ml FREREE b nA 2 ml 49 R ¥ L 50 ul P S VA MR - FE N

2 ml ffy diethylether % 10% NaOH WK 200 pl fERSZEHUH  BBIRA 2 55
» 10 735 0 F2-35CHRE T kB 30 5 itk » IEHEE ; H# diethylether

— K HRIBIA 1 #& 10% acetic acid #9 diethylether Vi H % - A%

s FEINA 200 pl 9 methanol g8 1 538 » 11 0.2 um syringe filters ;@ 1%

A » 3 A HPLC -

|~ VAW RO

(ORRHE 5 VA W 2 iR« B 100 mg HJ methylephedrine LIk E &% 100 ml »

HC & B stock solution o

VP AE 5, V5 W o WO ¢ RS e B T 4-aminoacetophenone 10 mg » fii A

methanol 72 & % 50 ml » fif 5 £5 200 pg/ml # 7K -

L~ BRI PR A S B 0

B stock solution fig A 22 (4 PR W% v ] Y R methylephedrine # [ £5 1.0, 2.5.
%, 10, 20, 40, 80 pg/ml Z JRwikpas » A H0 A PO AE HE A T IR RS 50
pg/ml » J&EE 0 BR 1% B v A 30 wl % HPLC 43 HT o
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7% » Methylephedrine B2

¢ 10ml FURESRE o > A 2 ml (922 (3 RIAT 10 pl 9 PORSEHE St v ¥R » i
S RIPA RS 6.25 12,5+ 25+ 50~ 100 pg/ml f] methylephedrine # ¥ 200 ul »
[fl = diethylether %< Hy 3 BR %1 A HPLC izt 5 Bl &
+ « EEAEHE (reproducibility )

LB I RS2 (intraday ) 15 H 12552 (interday ) 2FFfi /7 ek FF B ©
fEFl— /A » LA stock solution Al A %2 (9 R #& 1 » A2 % X methylephedrine B
% 6.25 + 25+ 100 pg/ml Z RS (SRS S EERA ) KERCEREEA
HPLC o » Bl (R Ao > T4 28 methylephedrine J& 474 # B RIARHE 2=
(SD ; standard deviation) LR HoAH % 5= B4R 8 (relative standard deviation ;
RSD ; (H#e32 X 100/2535 %) » 155 [ H 8 52 R0 R R # ALK B AR
B 8 i 2 VAT 0 T DA B S AT e ) BRFIAT e 22 LA R HAR ) 2 SRS ik
B3 78 A [ K B 8l - FnLCR SRS ER R R H ey S ARE -

s ABSEER B R methylephedrine & B 2821k

BREE S RE 4 4 R ERETHGNTRZAE TR RRNEHAIU
RAEARBANTERR - TREER L 900 RA=2H 50 mg
methylephedrine HI$E » MR A 2 Hef5E 1-2-3+4+6112~24 48 N =R
R B A B PR AR B R A - 20°C A vk A v o IR MU RS ZE U B » DA HPLC
VESE R HT -

2 FRER

— » Methylephedrine 247 /5 ¥ Z B 3L
AWFZe®5E 4-aminoacetophenone 5 fif PIFEHE 5 > LIBHEE (H,PO,) B2 24
(acetonitrile) AT BB & —#BRHIEER b &5 HPLC 4 #r e
HERMT :
(4 k%« Alltec Alltima Cyg » 5 pm column » 250 mmx4.6 mm °
(B : 0.035M H,PO, : acetonitrile= 85 : 15 (V/V) o B VA ¥ 9 AL 5 77 85
£ 3.4 g ] phosphoric acid A7k 5 &% 1000 ml » FF LA triethylamine 4 B pH
Il 3.0 HITATK -
EMERIE E ¢ 206 nm (5 methylephedrine i85 KBIKE) ©
Ty ¢ 1.0 ml/min
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LRI R IR AR By

V7R R EIR(25437C) o

APIHEHE 5, ¢ 4-aminoacetophenone (200 pg/ml)

fH 30l o

[ — /& methylephedrine f{I 4-aminoacetophenone 2~ Fi#t = /@ 47 [E » [& 11
fe 1 7 % 45 #k K £ methylephedrine Fil 4-aminoacetophenone » 557 5143 1)
S R 14 535 o

min

B — methylephedrine i1 4-aminoacetophenone . {5 # 5, Fg 47 &l
(1 £% methylephedrine 5 2 5 4-aminoacetophenone )

Pirh methylephedrine ¥l 3 5 ¥ AR - B « FE M BB

IR

LIRAR TS S PIRERERS 2551020 40 ~ 80 pg/ml
#) methylephedrine FRIGIAI (19& 4 50 pg/ml & 4-aminoacetophenone ) »
HPLC > 1 By 3k 15 methylephedrine (ME) ¥ 4-aminoacetophenone
(IS) 952 ek T L £l g M SEL R > T 13 SR 5 B2 B Y=10.658X+0.191
(R*=0.9999 ; X=ME conc. ,Y=ME/IS peak area ratio ) » 4{1[f]— FF i o
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Ratio of ME/IS

S o= b W R =00

o 10 22 3 4 S0 6 70 80
Concentration of Methylephedrine ( # g/ml )

B — R ¥ Methylephedrine {3 fE Eil ME/IS ratio .« [&]
(©) Methylephedrine (] [a] i} 2=

AEWZEEES D LB ES 625125~ 2550 > 100 pg/ml £
methylephedrine ¥ #% 200 pl A 2 ml #9722 (3 FR# » 48308 wi] B2 FE 45 B hn LAZE
Bz #% » 5% 200 pl # methanol JA M EF I A 30 pl & HPLC 5347 » A5 %
P14 i A B L A A8 T R s AL ) 614 g AT A GG 0 R
e FfT 15 TR R R FE 2B B 49 L 5 B BRS SR methylephedrine #9125 5 56 2 80%
PLE » M RINEER 84.442.6% (K — )

F— A EIEEE Z Methylephedrine 1 [a] it 3

Conpenibaion 6 ol Recoveryrate + SD (%)
6.25 82.82+1.78
12.5 81.92 £3.25
25 80.98 +1.26
50 84.96 + 3.06
100 89.11 + 1.58
Average recovery rate 84.43 + 2.60

EFHRM: (reproducibility)

# % intraday B¢ interday FRlEH9 & & 0 415 intraday # RSD £
1.83% - interday ] RSD £ 2.79% o
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#—  Methylephedrine {1 Fj 5 {1

#ll#5 & (mean + SD)
Intrady*(ug/ml) ~ RS.D  Interday*(ug/ml)  R.S.D.
625 5.18+0.11 2.15 4.94:0.18 3.99
25.00 20.23+0.32 1.56 20.42+0.40 2.01
100.00 89.10+1.58 1.77 84.96+1.90 236

__ﬁ! (ng/ml)
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BCERAS BT » 3% BT methylephedrine 7 iR rh ity Bt 22 S A » 76
2~6 /R © TR A 50 mg methylephedrine # 24 /)i A B 24~48 /)y
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#= ZRAEZLIRA Methylephedrine 50mg #% » £ 122346 12> 24 ~ ¢
7INBE R #6 Hh Methylephedrine {948 5 H) &t
P Methylephedrine HEH & (mg)

1h 2h 3h 4h 6hr  12hr  24hr  48hr e

A 0.7 1.1 0.2 0.5 2.0 59 7.0 7.6 25.0

B 0.1 0.5 0.6 1.2 0.3 43 6.5 7.0 20.5

C 0.9 1.2 0.2 0.3 0.7 4.3 53 54 18.3

D 1.1 0.9 0.8 1.7 1.3 8.7 9.2 9.5 33.2

I i 0 — R G RE > AR REREER > —REMEREAS
TR » T A PR R R R B ) S o8 R S R B L
ZE S 10C #i%E » H 3 R 1l 1 methylephedrine » B4 5 75 1514 SCHE - T 4E
2000 FEETHEH 5 pg/ml B > (B 2001 £ 10C ##HHE » RIBH
methylephedrine {738 & T i Hi 20858 10 g /ml 5 £3 B S HE © AT D _E AT
18 2 RS %8 » H %K) 8 7 & methylephedrine AN #AR[R » — S & BAIR
0.2~2.5 mg ~ $LHE4ESE 100 ml #9125 ~20 mg » TS 1 AR h s A7 T
% 50 mg/ 2 ml » AFFZEEE T R A 50 mg #) methylephedrine 1F 48 /NFIRE » TEIR
Herh {5 5 methylephedrine #I7F7E » B DU S8 Bh B 3 IR 38 5502 hn 7l it
R » 0 B A R 0 M 22 AR ] R P RRRR ) 53 e G R £ 2 9 0
iR BT R RAGEN RS — TIRERT » HEE S AR AR - BRI
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Determination of Methylephedrine in Urine by HPLC
and the Variation of Concentrations after Oral
Methylephedrine

Shu-Lin Li; Yen-Chen Chu;Quen Huen Jan; Mei-Chich Hsu
Abstract

A high performance liquid chromatography (HPLC) method was developed for the

analysis of methylephedrine in urine samples. The analysis can be accomplished within
a Alltec Alltima C;g 5pm column (250 mm x4.6 mm) by isocratic elution using a

mixture of 0.035M phosphate buffer and acetonitrile ((85 : 15, V/V) as a mobile phase at
a flow-rate of 1.0 ml/min, and UV absorbance detection at 206 nm.
4-aminoacetophenone was used as an internal standard. The retention times of
methylephedrine and 4-aminoacetophenone were 5 and 14 minutes. An equation was
presented for linear relationship between peak height ratios of methylephedrine to
4-aminoacetophenone and the methylephedrine amount over a range of 2.5~80 pg/ml
(R*=0.9999). Standard addition recoveries of urine were 84.442.6%. Four volunteers
took fifty milligram of methylephedrine, and urine samples were collected at the time of
1,2,3,4,6, 12, 24, 48 hour. Results showed that excreting amount of methylephedrine
on the first day was two-fold of that on the second day. Methylephedrine was still found
in the urine after 48 hours.
Key words: methylephedrine, high performance liquid chromatography
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