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RREAE DY BRI RAN ALY . AP FES S A X EE Rl
R{1#F 2 W (ephedrine ) . DYWK ¥R ( pseudoephedrine) . 5 ' K #83 (norephedrine) . 2 F 1%
¥ % & ( norpseudoephedrine ), ' # Jf & i { methylephedrine) il H ¥ 0% B K @
{methylpseudoephedrine) . X Z#fEHw s ML . UHAHHEER . (EHBESFHBE
5. AR EVHIRRD & PR FFOEE FO BOERRUEOY . SRR A ruidE Ty o e . E A
FEMBKAMAEN 7 EERA ST TREVR . QilkAHEBEER Y, KHEiExe,
ARG VE . R FERAERAD 2 ~ s RELAHEDRPNER HARE
K. B Ass . REEFETMEEEMPEEE" . TRWE T HRE 24 4~ Hify 12 F
FEENFESEA S & . BOTERSTCE SN PR RS A O R .
B AR e 45 B S

AXFRHBSBEMEH . HRBENEBAMNE UL TEEANE, A ESu
RIS & . FEE A8 S Ml S E . HEAR . wrker . AT
YR HEEVE T BRSO . R TLEERR Lok 2 . BIfLERIE R | s Ah G Bny IR 35 A 4l e 1Yo 0
%, HEELSOTRE R . AGEIE R T RS B o R R R A

= ¥ OB 9

— . MES5HS

SAEEEE , B HP - 5890A ; H&FEBAMNZF (NPD )& HP - 3393A R« Al
£ BN EEHMEH HP-5. 25m~ 0.2 mm % 0.33 pm ; BEERRBE (FLIR MR RRBEIT
X388 ), EUKkESE.

X PBE & o ER AR 0 (AR . Serva ) . R % 09 1K &8 B8 ( pharmaceutical purity . Serva) .
£ 8% 2 O UFE 3008 (pharmaceutical purity » Serva ) . £h82 2 04 BF % 8k ( pharmaceutical puri-
ty - Serva) . HEEH IR STk (AR . Aldrich) . FF2: PRk B0 ( RFREE#) ) BLES LSS R 43
£ mp, HPLC fi GC/MS S EHL) ; 1Ny ¥ K (AR) ; KB {AR . MARILESE

X T o008 A v HECHE .
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AZUIFE MY TE (AR) ; TAKMEB (AR . Jbsift 1) 220C T4 8h).

AR BEE MEWRRE Smg AR . iS00 mL HELEE . A 10 ppm  HRRRENE .

R BB RS AR R E S EE A .
= REAH '

(— /SHEBEEY

H*{He. l.dml/min (iR ), mERF 900 C #4F Imin. A3 CmnHAE L4 C.
% %¥ I min. %L‘A 20 C/min F % 250 C. BB H A 22min; srmbk 1 210 H,
3.2 ml/min ; ZE(HE®E S0 ml/min ; WU 28 ml/min ; HEAEATRE 220 T 085 &
280 T ; ﬁﬁﬂfi‘:ﬁgi .

()M IR L i

HETFRE 25 me < 2 EFH A . H 10ml EESKE D ELLT AL B MiskigEe .

A, Bk LB 2L : In 0. Smol/L H,SO, i 3.0ml . ¥ 15 min . #.L+ 7 min .
B M 2.0ml BB S ---HEERES . I Smol/L KOH &ER0.7 ml H£€pH 13, Fin
NaCll.2g #3h#f . LB 2. 0ml, RSV 15min, B.L Tmin, HEER
1.5ml . MEHANASO, 0.1 g #H 2.0 ul. GC 7.

B. FHEMIERERY: - 0. 65 mol/L KOH 2 ml Al NaCl 1.2 g, M in %10, B
2.0 mi . BB 15 min . BLGC 7 min  BUSEE 1.5 ml . ek Na,SO, 0.1 g . #HE2.0ul,
GC ¥ .

IR S B ACHI 2R 2 mil N ARCEBEER 15 min  BEE HIRWR EFWRE 20 1%, ARG
sybr . RILERBIWE A EMDek . BAA A . B SR E AR, WA AL B RHERILE
1. PEEREUEFHE A %, fobl EEERA LA R A 0 {8 .

Tab 1. Comparison of different extraction methods

Specis Place of Method Content (% )

collection E PE NE _, NPE ME MPE
F . sinnea Huaidan A 0.798 0.284 D-100 0.137 0.050 trace
Stapl Hebal B 0.805 0-276 0.102 0.142 0.053 trace
E . intermedia Dingxi A 0133 0.794 0-031 0.135 0.01] 0-006
Sckr et Mey Gurisu B 0.134 0-805 0.030 0-130 0-013 0-008
E . likimg- Ludiun A 0.640 0.617 0.050 0.160 0-026 trace
enses Florin Yunnan B 0-630 B-606 0.051 0.170 0.027 truce

E : Ephedrine ; PE : Pseudoephednne . WE : Norephedrine ; WP E : Norpseudoephedrine : ME : Methylephedrine : MPE :
Methylpseudoephedrine . A Extracuon by alkalization of acidic extract of crude drug: B Extraction by dwect
alkahzauon of crude drug . '

(=) &itriE

HERREL 0.5 mg BEEMsEhEeth B Sml B . ATEES . RiBSsEEES PR
B G tE s MTiE . R AR RO ~ 185ug; ZHHRM . ZH R
EAHP R R S ~ 60 ug; LA LTEEAEL 7 MR E S (RURERL) . & WmEFIT =0 .
AR B R B R R RIS A LA PR E AR . A 0.65 mol /L KOH
R 2.0ml e . Ul -kER =K TFHMEAETBENRES SAEEHEE (v): x 55
MBS EGRRER . HESMNSR, HRARK . SRAER 2. GC2EE&RLE | fisE
3. BL, bt SRR S B L AN 3 K . HEH B EI R .
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Tah 2. Data of calibration curve

Alkatoid Repression equation Correl‘atlon Linear
y=at by _vocfficien runge ing)
Ernednne w= - (L2800 - 1.307% 1995 | v~ 160
Pseudoephedrine w= (L2800 1.050x 0.9950 Y~ 185
Norephedrine v = (LU25T 1L08Ux 0997 S~ 60
Morpseudoephedrine v= —0.08]+ 0. 5d0x U9w3 5~ 60
Methylephednne v=—0.03G+ 1357y 1.9992 5= 60
Tah 3. The retention time of Kphedra alkaloids
Alkalod MNPE NE E PE ME MPE
te lmin? 13.547 13.735 15,621 15-965 17048 L7410
tr (i )/1R 15) .078 U.o%H O T 1.300 0.854 0.872
-~
NPE . Norpseudoephedrine . WE © Norephednne - I7 © Ephedene :
PE: Pscuddephedrine . MF : Methylephedrme : MPE . Methvipseudoephedring .
(0 ) SerEESriReE e
BHERL LR & FETE TR . MY T = BPE
F U 20 0g - 60 g B 10ml W, ' . oo "
ERWEELZTA, BN A 25mg 4 S =
Fiwr A . P AR (LB LR IRAL . Tir 3 TR LB =
by EREARSH . BREHNTERE, Iz

PR #p ARl | LA S A R
BOHREREE, PRkl &4, 5

(e R A b A S B 1 5% A

=6}.

(3 ) R PEHE

FEbRE ST . MR A kih e H
SHGEITRFTEAMGHE (£4) . F8
¥R {E 2 ng 2R .

J

Fig . Chromatogram of Ephedra alkalowds . NPE !
Norpseudoephedrine ; NE @ Norephednine ; E . Ep
hednne ; PE : Pseudoephednne , ME @ Methyleph-
edrine : MPE : Methylpseudoephedrine ; 13 Diphe
nylumine as internal standard -

Tak 4. Results of recovery and detection limit (n=6)

Alkaloid Recovery %) Deteevon hrait ()
Ephedrine 98-8 t
Pseudoephsinne 97.9 L
MNorephednue 100: | 2
MNorpseudoephedrine 98.13 2
Methylephedrine 96.6 0.5

(75 ) EHHERI

BERBFHEEDE 0 H), B 10m EERXED . WA 0.65mol /L KOH IEH&

2ml AL 2g NaCl, B Z BN LB 2mi, %, AEwEBREGHHRE 15min,
M0 7 min {3500 r/min ) . REUEBEE 1.5ml . M0 0.1 g TE7k Na.SO, F# ., 258 2 pl #17X
MRS . T 2 . FRNEHS SRRERHEESE (As/Ais) , AL LUF
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N

AHEHS O E R (W),

W% =2 (As Ais—a ) /bWs
a: BEE ; b # Ws: FrFEE (mg)

HIAEE o4 HEES TR |5 7= Hbif | RhEE Eohosf il SERILEK 5. M
FEdAf il s i E 2,

Tab 5. Contents of Ephedre alkaloids in Ephedrae herba

Plave of collection

Content (%)

Chinese Species .
name ~PE NE E PE ME MPE  Total
SR E.umica Datong - Shanx 0110 v 0.760 0230 0000 trace 1.239
Stapf Huaiar - Hebei 0142 0102 0.805 0276 0-053  frace 1.378
PR HE  E.equise Zhaosu . 0155 0198 1.250 0.580 0025 - 2.208
are Bunge Xinjiang, ‘
fhiek #L E.mterme Urumehi » Xinjiang 0.-111  0.075 0.550 0912 0.026 - [.674
diu Schret Dutong « Qinghai 0.113  0.063 G140 0.798  0.013  0.009 1.136
Mey . Dangx . Gansu 0.130  0.030 0.134 0.805 0.013 0.008 1.120
(4 E.mrermedis 0.006 0.0 Lt50 G084 017U I 470
U 7 var- tibetec Jiacha . Nizang ’
Stap[' »
R L & E. kngen- Ludian - 0170 0.051 0.630 0.606 0.027  trace 1-434
sis Florin Yunnan
BFRFE  E.menosperma Abazhou . D330 0130 1.401  0.860 0054 0005 2.4530
Gmel-et Mey. Sichuan ,
RERE E. mifuia var. Kangding - Sichuan ~ 0.069 0.075 0.722 0.235 0.03l  gace  |.[42
W ¥ drweca C Y.
Cheng Daofun + Sichuan ¢.016 0.047 0.371 0220 0.054 0-708
Wz BER  E. gerardiunu
Wall Lhasa . Mizang 0.074 0.078 0.765 0101 0.040  trace 1.054
gy E. saxatitis -
Lhasa . Xizang 0.023 0.3 0.590 0.0% 0.063 - 0.798
Royle et Flonn
HEHER  Elomatolepis Kashi 0.320 0.037 0.167 0.830 0.005 ace 1.3
Schrenk Kinjiang .
RE-FWEE  E.lepidosperrau Mu. Helan
C.Y. Cheng Ningna 0.007 0.005 0.0[2 0017 0.001 trace 0.042
R LR 5 E. proewalsie Qitai -
Slapf - Xingang 0.005 0003 0029 0.006 0.003 0.046
Notes : © — " means undetecied , NPE ¢ Norpseudoephednne : NE : Norephednne . EP Ephedrine ;

PE: Pseudocphedrine , ME : Methylephedrine ; MPE Methylpsendoephednne .
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Fig 2. Chromatogram of alkaloids in Ephedrae herba (A - £ . seura Stapf. Huaian . Hebei ; B. &. intermediu
Schret Mey . - Dingxi - Gansu }. NPE * Norpseudoephadring ; NE : Norephedrine . E : Ephedrine ; PE : Pseu-
doephedrme | ME - Methylepbednine ; MPE . Methylpscudoephedrine ; 1S @ Diphenylamine as internal stamdard -

#Z R 5 it it

. AT AL oy BEROIUE T K E b ARk, SUEAEERE L ~ 2.

T ASCERE T B BRI R A E R BRI TREBR A . BT —
A%k, AN AHEsRIEAR IR ik . A IUEIHE 18R S0R |, R T b T Ry fndh B i
BBURIT | BHIERORFUERBA IR | FEEEX DR T EE kR
o HE A TR HE

= RHAGE . TSR ERME ST MRS LR % . EikilE
TR — AT WAL SR SN AT e p LA M, i TR RRRIDY B B Wk
EEHPHRSHL -2, RN HREREE . PEOKRSRYTERS GCMS &
1 GC M , MBI B L0 P AR AR . SR AL BREET THEMR &R, R
MY LR ERL RN .

W9 . O AR SRR L A URB R K AR E . ABHIES

B . BRE 6 NTHM 12 MRESA T RS BEOMELSR . SYREENERREA
L ERER B . MTAXMARREER . AT SO HE R Rk RN
PERAWKTENRAR . M TS SRR RS (BT | BRER)
AR e SR 20 £ . AT E . _
o I EEEEBORS | RRARB KOTFEES THRASMMEIKE , R RLR
DiMANZE  BESEEAHR FTEARER B . #NELE ., 2ER KW TXRE, £ F
EMIE

7N . R M AR AR Xk SR | CTEBR SR IO DR Tk SRR R eT s R AT .
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DETERMINATION OF ‘SIX EPHEDRA ALKALOIDS 1IN
CHINESE EPHEDRA (MA HUANG )} BY GAS CHROMA-
TOGRAPHY

JF Cui . CQ Niu and JS Zhang™

[ Insreture of Materns Medicw « Chipese Acadesn of Medwal Sienees . Beging {00050, * Schoof o’ Pharmacy » Bejing Medr
cal Untversity , Beging IN0RT )

ABSTRACT Six Ephedra alkaloids . namely ephedrine . pseudoephedrine .norephe-
drine , norpseudoephedrine . methyiephedrine and methylpseudoephedrine . in 12 species of
Chinese Ephedra were successfully separated and determined by gas chromatography with
the highly specific and sensitive nitrogen phosphorus detector (GC/NPD). The column
used ( HP — 5) had a cross linked 5% phenylmethylsilicone phase. Diphenylamine was
used as the internal standard to check the reproducibility of the extraction yields of the
alkaloids - the stability of the detector response and to quantify the alkaloids. The con-
tents of the six alkaloids were calculated according to their regression eguations .

The way for the preparation of crude drug samples was improved . the diethyl ether ex-
tract of the alkalized crude sample was directly analysed by GC.

The method is simple . rapid and sensitive . The results are in agreement with those of
the HPLC method . )

Key words Fphedrae herba ; Ephedra alkaloids ; GC/NPD


http://www.cqvip.com

