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Determination of impurity in ephedrine hydrochloride and
pseudoephedrine hydrochloride by HPLC
LIU Xiang-dong'?, LIANG Qiong-lin', LUO Guo-an'*, WANG Yi-ming', LIU Qing-fei'
(1. Department of Chemistry, Tsinghua University, Beijing 100084, China; 2. Jiangxi College
of Traditional Chinese Medicine, Nanchang 330006, China)

Abstract: Objective To develop an HPLC method for determination of impurities in ephedrine
hydrochloride (E) and pseudoephedrine hydrochloride (PE). Methods All of ephedrine alkaloids
reference substances and samples were separated with a 20 mmol/L aqueous KH,PO, containing 4%
methanol buffer under isocratic elution by using a C,4 reversed-phase column within 20 min, and the
detection wavelength was 210 nm. Results Six ephedrine alkaloids reference substances were base-line
separated and were linear in concentration of selection (R?*>0.999). The relative standard deviation
(RSD) of chromatogram area was less than 1.0% for all of them after six successive injections. The
detection limit was 0. 05 pug/mL for norephedrine (NE), 0. 04 ug/mL for norpseudoephedrine (NPE), 0.1
pg/mL for E and PE, and 0. 2 pg/mL for mephedrine (ME) and mepseudoephedrine (MPE), respectively
(S/NZ==3). The recovery rate was more than 97.1% for six ephedrine alkaloids. Under this method
system, all of the above-mentioned six samples were tested and found to contain some of the impurity at
different levels. Conclusion  This developed method, which is very simple, perfect precision, high
sensitivity, and selectivity, can be used for the qualitative and quantitative determination of impurities of
ephedrine alkaloid-type samples.

Key words: ephedrine hydrochloride (E); pseudoephedrme hydrochloride (PE); HPLC; impurity

£5 BB FE # W, (ephedrine hydrochloride, E) fl£h # 4 Bk % B (pseudoephedrine hydrochloride, PE)

l\:

:2004-12-24
ﬂ&%ik%miﬁﬁwjﬁﬁB(zoozBAeosAzg 3, 2002DEA20021-3, 2001BA701A36-18)
;#g(gso LBLULAEEEALAPEXEPH LSRN N LN ERRL.



& 25 Chinese Traditional and Herbal Drugs %5 36 %45 9 31 20054 9 A ¢ 1317

EREFHOWAN FBEBERS WENEXT B EH
H,WEEZFEMGEERY, RIFE OTC 4Y
% FARE RS . T F RS A YT B
AR LA, AR JEOR 25 ¢ I 2 4L ) 2000 4R (=
WOMEE M PE HEESBIABMET 99.0%,
BENAMNKERAMAREE EIETRDRE R
o UK B v 42 BT R A el 5 AR, H RT3 LA SR 3
BRNBL REPRTREBRANBRERZI &
FAMITENAEAYBER?>— B &K B W
(ME), B % £ B # 38 (MPE) | & H 2 Bk 8 3 (NE)
£ PR EM(NPE), X 4 FBRE YRS
#5E fPE ML, BRERE ROREBRS . HE
S, BRE A ODRR B A IR AL R K5 KA E
BAHEAERHREFHHHERE, REEARANKES
BWE B TFSRE BKERED MEEY A
B R BOES I R AR BES KA % B H AR
A E FREED ISR W AKE R
MBI —EHAEDE . ALRRAR
RSB AR AR TRERA R R AR
B2 P 2R A R ERUE BRI 7 3 .
1 UES5RG

Waters 2695 /& 3% ¥ A 8 1% {3 ; Waters 2996
PDA # il #%:S2—93 B WEHA KK EH/(LET
FEMNERT) .

th B BK B W (E, it 5. 05106-1, T & 77 ¥
99. 28%) . £ FR th Bk 3 (PE, #t 5 . 16340-1, i &
2 %099.3%) B R E B (ME, #5:13525-1, &
B¥99. 4% . ZE R E B (MPE, #£5 . 13535-
1, RESH 100.0%) . ZFHEREWNE, # 5.
14511-1, i 2 4+ 30 99-6%). % B & th K = W
(NPE, #it 8:14532-S, i & 4+ %% 99. 33%) ., % B 5
¥ B Chroma Dex /5] .E MIPE B H P EHEZ
XN 5 A AR AL B RN i A, B A
Mradi, BH WK,
2 FESER
2.1 XEBEWEH O ERI 6 FRE LY
R E B, R A B — T R R R L
F 4 COkFEP . BRI 6 FpRELEYHE— R
B —-EEB,ET 10 mL B S, MKsHHE
EHE R EANRESBAMER. ZESRT
HERAWBEARERE D F A NE: 15. 1 pg/mL;
NPE: 6.33 pg/mL; E: 14.9 pg/mL; PE; 15.3
pg/mL; ME: 16.0 pg/mL; MPE: 14.9 pg/mL,
2.2 HEAMEBHERSE BEMRLY 0.5 ¢, HER

E2CAERRIMERE AR, BRBBRERE
100 mL B, MWsIHEZE B, 1.
2.3 3444 :Phenomenex Synergi Polar-RP C,;
1%+ (150 mm X 4. 6 mm, 4 um),figF Polar RP
Cartridges Fik:; Wi sh# % 20 mmol/L KH,PO, K-
(96 : 4); ABHER 1. 2 mL/min; R K 30
C;HRER 20 pL; WP KK 210 nm, _
2.4 TAEMRMH & HRE N BAMEERS B
B 3.4.6.10,15,30.40 £, Bl RIB A X A R
IR BWRE B REWRE S B 3 K. UL 3 Rt
BE 1 € i e o B B R R AR R |, 4R
KR4 EIHF B, NE.Y=42 000 X—1.35, R*=
0.999 0; NPE: Y =42 500 X — 1 000, R* =
0.999 9; E. Y=239 900 X —45 400, R*=0. 999 9;
PE: Y=39 700 X—7 710, R?=0. 999 8; ME: Y=
36 400 X—1 100, R*=0.998 6; MPE; Y=237 100
X—3740, R*=0.999 6. H FTRIKFEELENRE
it B8 5 W o ME F1 MPE B/ 543 1 I B ok B 4
ERHE. RERK REERBFREREE,
FUBRRTHE 6 5 B ok BF A B .
2.5 KHRBRIAK KR AE X BABEGHR &SR
W MMBELSHBHM, 4R 2.5 %8 ME
MPE B & # $ (S/N=3), % B 5 {56 E.PE f
NPE Bk i , 7 B 10 56+ NE B fifiids . DAY
o JRUJR B W B T BB A R A B B R s R A A R
NE: 0.05 pg/mL,NPE: 0.04 pg/mL,E.PE:0.1
ug/mL,ME,MPE 0. 2 pg/mL,
2.6 TRERR - ARIMETABENH#E. RAR
GEES,RMERE TR H 6 MREEDHE
— RSt B VA WA AR, IR A R W
BERE, 81— JR 43 ) R 3 1 4R B B (R 5 IR A 3T B
Xif L% A £ 8 33 i £ R B [ A B, &% R 3 0 4R U
B RAFTRLTRERS.
2.7 WEERR FREEYRIRSNRABBRIES
HRE 6 W, & B4 Y £ 33 4 O B8 B[R] F 0 TE AR RSD
4y B % NE. 0.014%.0.417%, NPE: 0.015%.,
0.723%, E: 0.021%. 0.471%, PE: 0.021%.
0.737%, ME: 0.028%.0.275%, MPE: 0.038%.
0.904%.
2.8 FEHRE.BE—4H#RAER 45T o,
12.24.48 h #7 &, %% E #1 PE 8 H A RSD
4500 0.837%.0.915% (n=4),
2.9 HEHHEREBR—#&E #5 20040101,
PE #t 5 :20030905) , ¥ 47 il &L MW 5 40, A



+ 1318 -

fi225 Chinese Traditional and Herbal Drugs %36 %5 920054 9 A

WS AR 1 000 £%, W% ,E 1 PE & i 1 ALAY
RSD 43 %1% 4.09%.5.38% (n=4),

2.10  fnk [E R B B 5 - 20040101 B F
F S AR B 100 45/5, B 500 pL, MASHRBRE
Xt BR B O FR R R R R 6 ), PATALEE 3 4
PERE AR, R R . R IR RE R
500 pL, SEEBRAMB S A& &
R A YRR . R (E i e [ R = (W
BE—FERESTER) /AR X100%], 85 R EHK
% 1 RSD 4 %] 4 NE: 103.2%. 4.94%, NPE:
102.1%. 7.34%, E: 97.1%. 4.48%, PE:
102.3%. 9.01%, ME: 99.3%. 8.90%, MPE:
99.2%.6.60% (n=3),

2.11 HESWE S BER 6 M ENERTRE L
mL B 10 mL B, AR BB EZE. AEE
BE2K BHEIBBBZFESHM 10004, H
0.45 ym WM F A S FRE/NE A ELHH 3
YR, L5 5 0 4 B3 (6] 50 DG o R A2 o N E
4%, vt o i B 09 7 BB B L BB A 0 TR A
R EFEMREAS . GEERE 1LEREEL

S

\

J N

B 2
|
/|
I\
C i3
4 2
[
M_..____'I .livl A \'\ '\//\\
J D
MU‘V"\/“* oo N A A A A N i)
o T4 T iz s
{/ min

1-PE 2-E 3-NE 4-NPE 5-ME 6-MPE
Bl PEREAW.ERZ®.EEXNRKIEHE
(C)>fnE B EF (DK HPLC Bk
Fig- 1 HPLC chromatograms of PE sample (A), E
sample (B), mixed reference substances (C),
and blank solution (D)
B 6 Mt SRR EBE | mL B 10 mL B
L ARSMBBEZE, P ERS N PEM 34
RS EEM 0.45 pm WM F A SHER/MET
FRANEMIARRARGHERE 1A H
0.45 pm SR E B ShHR/MET . BRI

TESEFERE 3 UK, A R B BN (] B 3 DG A i SRR
o B 2 R 43 o AR 4 L B [B1 09 R B T B AR

MERBAR. GRAE 2.
£1 RREEASHELR 0=3)

Table 1 Determination of components in samples (n=3)

#e ERS EBRAREBAIR/% RSD  RE/%

20030905 PE 99. 98 0.073 4  0.02
20030906 PE 99. 97 0.090 2  0.03
20030907 PE 99. 97 0.0616 0.03
20040101 E 99. 85 0.0718 0.15
20040102 E 99. 82 0.0251 0.18
20040103 E 99. 83 0.0977  0.17
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Table 2 Determination of impurity in samples (n=3)

#e i AF/% RSD/% ERAFERAB/Y
20030905 NPE 0.033 3 9.75 99. 967
20030906 NPE 0.033 2 9.17 99. 967
20030907 NPE 0.039 8 4. 60 99. 960
20040101 NE 0.191 4.48 99. 809
20040102 NE 0.186 5.16 99. 814
20040103 NE 0.191 7.32 99. 809
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Purification of Rhizoma Corydalis Decumbentis total alkaloids
by ultrafiltration membrane technology
ZHU Cai-qing"'?, YU Hua'*, FAN Qi-kun', XIONG Sheng-quan', XU Li-ying', WEI Dong-zhi*
(1. Department of Natural Medicine, Institute of Materia Medica of Jiangxi Province, Nanchang 330029, China; 2. State
Key Laboratory of Bioreactor Engineering, East China University of Science and Technology, Shanghai 200237, China)
Abstract: Objective To explore the possibility for application of ultrafiltration membrane technology
to purify Rhizoma Corydalis Decumbentis total alkaloids (RCDTA). Metheds Based on the index related
to protopine, to investigate the effect of different aperture membrane and orthogonal test of separation
parameters on membrane saparation efficiency of Xiatianwu Injection. Results The PS membrane with
6X 10°—1. 0X 10* interception molecular weight had better separation efficiency and the preferred operation
parameters were 0. 08 MPa of pressure, 40 C of liquid temperature, and 2.8 L/min of liquid speed.
Conclusion  Xiatianwu Injection prepared by ultrafiltration membrane technology is clear with good
colour and better drug function.
Key words: Rhizoma Corydalis Decumbentis total alkaloids (RCDTA ); protopine; membrane
separation; drug function
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