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Determination of Synephrine in Kampo Medicines Containing Evodiae Fructus
by Ion-Pair High-Performance Liquid Chromatography
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A simple and reliable ion-pair HPLC method was established for the determination of synephrine
contents in kampo prescriptions containing Evodiae Fructus, by using sodium dodecyl sulfate (SDS)
as an ion-pair reagent. The best procedure for extracting synephrine was to treat kampo medicines
with H,0-CH,CN-SDS-H,PO, (73:27:0.5:0.1) with stirring for 10 min. When an ODS column
and SDS as an ion-pair reagent were used, synephrine was eluated within 31 min without interference
from co-existing components. By using this method, kampo extract preparations containing Evodiae
Fructus extract were examined for their synephrine contents. The results revealed that the syne-
phrine contents in such kampo extract preparations were 8-13% of those in the corresponding

pharmaceutical decoctions reported previously.
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MERETH), BEEBESD “—RBEFLE DTG
ETORCINEEINTWAERLE 210 M BF 5 mBICESE
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& L T synephrine 2251 61T H D, I DESIIBRE, 1
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EELIIFICAERIESINEFRER P O syne-
phrine DEEIZOWTHEL TWw 555, 40lidZ DR
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1. &= # 8 d/-Synephrine |3 Sigmaft # n 3 » %
CH,OH % L &5 5 L THW 72,

2. #®% Sodium dodecyl sulfate (SDS) i3+ 454
F27 (%) 8, CH,CN 3FGMETE () BomRE
Rk & w7z,
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B, RN, LRNEMERKEZET TN
TA~CH®E (A, CHIZT X AMKL, BT X 28
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g), C# (1.5g), E&E A, B4 (1.0g), CH (1.5g),
LZPUEMEEEAEES A, B (2.0g), CH (1.0g)
Th-Tz,

4, BHORB KEFH T X A8H L 54 SCM-40A
(Sibata 8) THFE L, BFEEIgIIHNET 52 82.5~
12.0g ZIEREICHY), BEEK 40 ml 202 10 & R
L7z, %kic TOMY LC-131 (b 3 —T% (B 8) %+ H
W, 3,000 rpm TEAOSEEL, EBEER LD, S HIE
BICABER 2ml 2Nz, EO08EL THREREL 2 BAT
o2, EBWEZOWERE 2 AbY, BHRENZ TL
B50mlicL72b 02 REERE L7,

5. HPLC M#EBRURERME HV— (#) B CCPD
BR> 7, UV-8011 B UV s 25, CO-8010% % T A 4
—7 > & SIC Chromatocorder 12 4 > 77 v —%—%
L, #7403 TSK gel ODS-120T (4.6 mm i.d. X250
mm) 2FEHLL. 71 AT FTVABREERRL, X
BEF (#k) 8 MCPD-3600 B2 L 72, BIESRMEFICD
WTiE, FELPBRCHREY L72d o & EkRICIT- 72,

6. #EB# Synephrine I 2> T 5~50 ug/ml D EE
AT, 1041 % HPLCIZHEAL, BoNizt—7
EELDVBRERZ2ER L. 22BN RERITIBL
TEMREELRL 2.

BEYUREHRNIZ RN EB Y TH -7z,

y=4.24276 X108 x+ (—1.90735X107%)
(r=0.999)

7. MEBERURHBSEAREVRES KREREEA
Hizon, HHBEE L LT MeOH, 50% MeOH, HPLC
DEHBR KD ARERZ W, T, WMBHEE LTK
BHhmM#cER, ZERTOBBROBTEME L, 2N
15 BT, REOFHDIAE L FRICHE L 2 nicD
WTEREIT- 72,

8. HyHHEERIMI&E HPLC 0B 2 FH v 7238 # 4
Hic oW, 5 10, 15, 30, 45 KUF 60 4f % 2 #LdlHd
247V, REOFEDE L FRICHBL 2 b DI DOWTE
BEE{To .

9. EEE FAMULLFEF X AUH ORI ER
B0.45umD AT I 74 NI —THBEHE W0ul
HPLCIcHEAL, EHEBER LY ELERERRICHECE
BEZHEBL 2.
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HHBIER CREARREEORET OEHIZ L7255 > TAT
- 7z synephrine NERfE% TasLe LiciRL 72, ZOF,
CH,CN ® & % f¥ 5 &, synephrine » & — 7 [ Bl
ENhh oz, 72, HPLC mBEEEIC DWW T, FH
5D BRIC D L 228 & TH U HER 72 & o) B4 AF syne-
phrine Dt—7 (254) ICE L DA ->TL %728, H;0-

Effect of Solvents and Methods on Extraction
of Synephrine for 15 min from Gosyuyu-to®

TasLe L

Synephrine content (mg)

lvent:
Solvents Refluxing Stirring® Ultrasonic
Mobile phase 0.49 0.52 0.48
Methanol 0.42 0.42 0.42
50% Methanol 0.50 0.50 0.41
Water 0.48 0.51 0.49

» Sample: Gosyuyu-to A Co., Ltd., 3.0 g (corresponding
to 1g of Gosyuyu).
9 At room temp.

Taste II. Effect of Extraction Time on Extraction of

Synephrine from Gosyuyu-to®

Extraction time Synephrine content

(min) (mg)
5 0.50
10 0.54
15 0.52
30 0.53
45 0.53
60 0.53

» Sample: Gosyuyu-to A Co., Ltd,, 3.0 g (corresponding
to 1g of Gosyuyu).

CH,CN-SDS-H,;PO, &% (70:30:0.5:0.1) » 5
(73:27:0.5:0.1) ~E¥E$ 5% &, synephrine D t— 7
230 FHIBICE—DE—7 LT@EOHLN. 22T,
HPLC » B # B EEE L L TS L 2546,
synephrine D¥HIEL RS BIFTH - 72,

Riz, HWEEBOBREOEIC L 720> TRET L 2 ERE
% TaBle HicR_R L 72, 100 MMB 24T 2 &ick
synephrine |3 7E4-HH & 1172,

PLEDERDY L, REEROFEYIE HPLC 0B8R %
vy, 10 5HERTERMBT 07 RETH - 2.

Synephrine D t°— 73 30 HMHEICENLTE Y, »wTh
DEFH T X 2 BFC BT H synephrine DERBICHE S
BT &) ABEY—273RBD 5N -7z, ZOEHE,
SDSRHKEZ2EF T VWEHKEAV2 L, AHORERE
T3 2.0~10.0 FOMICTRTORSVEL N E&-> THEH
¥+ % 728 synephrine ¥ — 7 (2.54F) ZE~wE N T
LEw, BRT2Z 3kt roiz, Ebiz, HF2x 2R
MHPNEC— I DOBE—II 71 F A A FT VA KT
BEHNC, ZRkE7u~ 774, EFERI7CLTT
LADWERVEYE— 7 % LA, HEHE TREHD 3 SN
AT TENFNDORINARY P BRI E ) %

i RO B S E S

Tase iz, REC L > TERL 2EHNET X 28
Flh H B 1 g X575 synephrine N EREZ 7R L
tz. %7, ERENETE (CV, n=3) 120.01~2.60% &
HEUBENDRWEEZRL 2., EH0L&ET X 2 8HF D
synephrine D& &Y, ZNZFNREHEIZ 0.04~0.54 mg,
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TasLe III. Contents® of Synephrine in Kampo Medicines® HLDEEICHEY L2ED xR 8H D A~CHOE

Sample Corporation Content (mg) EENEHEE 2B L, ZOEORI/PEVEEHEE
Gosyuyu-to A 0.54 TIREFBWTIZ 2.88 mg, T X 2 8H O FHEH0.36
AR c 0o mg £ #013%, EREOEOR LK X VRS TR IS
Do 2.88 WTIE3.97mgicxtl, =% ZBAHNEH0.34mg &4
Ur}‘;ﬂ;gg%) g 8?2 8% DB % L, EHBHIC T X 2 WA OE B2
C 0:30 L (R EZ R L 72,
o D2 3.97 Pl Z & b #HE S & LT HPLC DM % A v,
gomyuyusyoukyonfo B 02 10 /WIS CHFPHI L, SDS % IP 5% & L€ HPLC
(LIRIEMAZEESEE) C 0.48 2ATH 2 ic k) SEEOSEERAE N X 2 8E T
, D2 2.63 synephrine DEBH T TH B 2 L HHL D L % - 72,
., e B oo Tad o o & o L. (1.5 g, F7 synephrine D& RAEHDMAIT L) 2.8~13.5
Unkei-to A, B Co., Ltd. (1.0g), C Co., Ltd. (1.5g), YTy XRH LN, X ZBHIT B WL,
Toukishigyaku-ka-gosyuyusyoukyou-to A, B Co., Ltd. synephrine & B3 EHBENBE & KT 8~13%RED

(2.0g), CCo., Ltd. (1.0g).
9 Corresponding to 1g of Gosyuyu in oriental pharma-
ceutical decoctions reported previously.?

ZRLPBEOLNLh o7,
3 B X

ERESIZ0.13~0.58mg, LIRS MBEREEEEIT 1) BERAEEFEMERS, “—REEFQLFHFF &7, Kk

0.17~0.48 mg TH Y, £ DK T X ZHHI7 synephrine 2 ;ﬁ&gjﬁ,i%l%i? S WL A% 33 146 (1979)
=) - NI E] y =] i SH. A Al, ¥, = ¥, ) ’ :

NEBEEIND L GRMEMARBERS TE 2845 3) T Nikaido, T. Ohmoto, U. Sankawa, T. Hamanaka, K.

BRI N T XD/ NR DS, BEEEG T3 13.54F & A — Totsuka, Planta Med., 46, 162 (1982).
H—TTNT Y XPRD LN, AL EF B syne- 4) IWB% B, ATHIE|X, REFVE, RKAE, KE #, FHE

: P = s . . ge—, KHEH, HS 43, 175 (1983).
phrine DEFENZE, F—A—H—DIRHFFNTIS o G ps D mmn wmss, ARy, %k 114, 33

DNT—FFHNMER, [KEEZRL TWERTIE LW T, (1994) .
BFRAERCERT2LDTIEL <, =X AFADBIKTRE
L3 2AhkEWERbNS, F/2, Tase [l i2FE

(486)

NI | -El ectronic Library Service



