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HPLC Analysis of Marker Substances in Taecumin Gamijowi-tang
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1. Objectives

This study was aimed to evaluate marker substances in Gamijowi-tang by high performance liquid chromatography

(HPLC)
2. Methods

The seperation was performed an AquasilC18(4.6X250mmjcolumn by gradient elution with 0.1N H3PO4 in H20
- acetonitrile(Omin 100:10,20min60:40, 40min 80:20, 60min 100:0) as the mobile phase at a flow-rate of 1.0 ml/min
with detection at 190-800nm

3. Results

Ephedrine and schizandrin were established as marker substances in Gamijowi-tang and its qualitative analysis was
carried out. Analyzed was similarity of marker substances between in standard artidde and in Gamijowi-tang. The
result of the analysis was that ephedrine and schizadrin showed 0.9999 of similarity, which meant they were really
ephedrine and schizadrin. In addition, ephedrin content was 12.16mg, pseudoephedrine content was 5.09mg, and
schizandrin content was 26.6mg in 76g of Gamijowi-tang.

4. Conclusions

Qualitative and quantitative analyses of ephedrine and schizandrin in Gamijowi-tang were conducted, and it was
identified that they could be used as marker substances in standardizing quality of Gamijowi-tang.

Key Words : Gamijowi-tang, HPLC, Marker substances, Ephedrin, Schizandrin

FHlO A = BTERo] AA Q1T 20%% AT
o]ET}Al HE AL

&4 Gy, 318

ol = S0% )

A A, 2w vjo)E
HL \:4 u]-/ﬂ%] 5}4 7}11—
2 45 ME]"'Q-

-

93

2 obgol Y

I8y EA7EA) ARRE| o) SRR Fol| 240]
= serotoninAl] -S54 A A ¢ Dexf-enfluramine 7} Fen-
fluramine, Fluoxec-tin, Diethylpropion, Phentermine, Mazin-
dol, Phenylpropanolamine,Orlis-tat (Xenical) 5 B2 oF
2o mapgo) wART ALk njey) BT

PELLE
% 59

93

SR s

< TOE 20061 022 28E;
* WAAAL (0IeF

20

=T T
S0 20064 042 032 HzRL o= A 2g- ook

A% % ARE AT A ple

NN SHER 3DI= %UQJE% SRl AARIZT o] Jjto] QAF N )o S IS v|TkS:
Tel © +820-9580933  Fax : +82-0-958-9234 N -
E?mai\ : sasangin@khu.acixr I BT AR At ‘}i Az leiA 9

1674 190%260



148 | AMAMHIZCIBESIX] 2006;18(1):147 - 154

oJokE HUbs HEFHC=E
g #Alo] IFHI O‘B}
PUGEF A = I et R FE 1
Adsh=d WEY V' 2RHE g b
PN K2 = o] Ash i)
KhE 2REE KA A AE SR 7
o) Z WZo] wbEITky Hr)' TR
KB il Aol o8l s A glevt
KN IS FHZ R MR Q3 iiEe g
L= WHOZ B F7) itk tuise] unieloe)
Hlelol M Bl gz ute] kxR a3t
AoHE AR wet B Al s glg
DR FAZ SRl A IR T
Wg HbskE B 8 e 12g, R
y s HelA= Ae R
ket el 7he)ze]
Lﬂﬂi 7tz 18]

g0l ] o

o|&
3l7) 13l HWHA T 8 -%

92 FOsle B2 e
& 7 oke)7) AL dhslol Stk k)T
312 9)8te] HPLC, HPLCMS/MSE 84314 7}
) ZER) 9] R TAE-9] AAA AL AN F)

. MR 2 %R
1. 70 Z=REQ HZE

7z Y 9RE ERUsRE FH
20043 19 Y8l S gAFdolA A&
L7 $AE AAlskd AAEAIEE AHEEHS
ok 9% YAekel fjol]l, 78 wis WAL &)
FAL erA) WEs ARy 4 Z3kek At
A & 76gE LY ZHFE3A 100 Coll A
FEIUTE ©] FEEE A
3lod 230(58 30.2%) &) 344N

quo
10

N

R on
2

(e offt g

o
it
N
BN

3&
)
g MO

=)
)

ol 8 o

o4
L2 01'1'1
~
=)

]

¢

o o
i
s
L
>~
b
o
e
B
o o i 2
\

E:
3

PNQ:%E'

da
&
WE,
ol
=l
it
e
ne ot
offt
itivy
=R )
Ho

—z
p
ftfo

$goz At 17 s)2g
Aze %ﬂ?—%%%ﬂr 0% e FEEE AR
S 200ml 2] Gufe]l YT 3A17F Feb SR

% F AFALE2 AR 01
EREC R EEPIEE AL

o By =851} 94 9= é]?i—r(phosphate
buffered saline, PBS) o] 23} L= 34 5le] AL
315t} (Table 1).

Table 1. The Botanical Origins of Crude Drugs of Gamijowi-tang

Herbal Pharmaceutical Amount
Marker substance
name narme (g
F= Coisis Semen 20
Castaneae
oo 9
L Semen 12
o Ephedrae Ephedrin. 5
e Herba pseudoephedrin 12
S Raphani
JERT Semen 8
Pini
BT koraiansis 8
Semen
- Schisandrae . ] 4
FRT Frucrus Schizandrin 4
Tiriope
2 4
AFi% Tuber 4
Acori
HER Graminri 4
Rhizoma
Plarycody .
5t radix *
76
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Table 2. Analytical Condition of Marker Substances in Gamijowi—

tang
Pump Shimadzu LC-10AD vp
Shimadzu SPD-10A vp
Derector UV-VIS detector
Column Aquasil C18(4.6X 250mm)
. ephedrin : 210nm
Waelength schzandrin : 2150m

Column temp. Room temperature

(A=0.IN H3PO4 in H20 : B=
acetonitrile)Omin  100:10,20min
60:40, 40min 80:20,
60min  100:0)

Solvent system

Flow rate

1 nl/min

2) LC-MS/MSel o7k A 35/3-0] 84, A%k 24
HPLCE AT 1100 (Agilent Technologies, U.S.A.), 7
A 715 APIL 2000 (Applied BioSystems, US.A) MSS
22y AFESFA T 4 2 A2 BSI positive 9| A MRM
(Multiple Reaction Monitoring) mode & &42 43}
Gtk 2549 = schizandrin®] 739 MeOH (65%)/
Water (35%), ephedrine, pseudoephedrine®] 7%~ wa-
ter(acetic add 195 7} AMESIGAL BEE&5EE
200ul/min F2H A™ (symmetry CI8, 2.1x50mm,
3.5um (Waters, US.A) ] 2530 CE 35tk

M. AFFERIR

3. 7| =RIEe HPLC =4
1) JIIXAE XL 24
e)

AHZAGS) ARGEOE He)

J

ephedrin?}

AMAHZOISISX] 2006,18(1):147 -154 | 149

QA schizandring ZH7F A% 85 0, o]E <]
HAEAL 95t Table 28] ZP0F BAS 4

ephedrin®] 74~ HFE-EA|7}o]
7% 36 Bol| &) z}hz}

¥ rlo
$Q
&
ge
{d
o
>+
NN
T E
T
B
S
S,
1_,
2]
(i
N

ol

i,

=0

=HdEs WY E ephedrine}
schizandrin o]} 2 s}7] o= stehd HH7} )
€ BESITh IA B AFoAE diode array
detector 5 -850y TFFEL] UV specera & 712
ol T3 ARAYEY specraE H| W3} O
JA% olF specaa’} YA ST

EX

Fig. 1. HPLC Chromatogram of Gamijowi-tang
A: ephedrine, B: schizandrin,
C: UV spectra at 210nm of Gamijowi-tang.
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1) 7 Shimadeu AF] LG-solutions & 195 &
L3l R PR e T9E A BAY-
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E5F 099992 frAMdE WERe] ©]&©] ephedrine
4} schizandrin® & 21 FAATHEg. 2).

2) 7FE9"e] XA HPLC-MSel <fst 4
3, A 4

Ephedrine S F5%-2 1, 10, 50, 100, 500, 1000

ng/mlE A8}, schizandrin TFEFL 5, 10, 50,

100, 500, 1000 ng/ml © & 3o ZAeS 241},
o159 AAGAWGHE cpheckin] S y=
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0.016% (0.16mg/g, 12.16mg/76g), 0.0067% (0.067mg/e,
5.09mg/769) 7} FH e ATk
Sm 2} e o] Z$- shizandrin ©] 0.2974% 7}
FHrEol e, Zhr el shizandrin 2] 73
€ 0.0352% (0.35mg/g, 26.6mg/76g) 7} S S
1 tHTable 3).

Table 3. Contents of Marker Substance in Gamijowi-tang and its

Single Herbs
ephedrin pseudoep-hedrin schizandtin
(%) (%) (%)

Epherae

Hetba 0.234 0.097 ND.
Schizands- ND. ND. 0.294
ae Fructus
Gamijowi- 0.016 0.0067 0.0352

tang
MS 2 Z 3} ephedrine®] 73-%- M+ ©]2-0] 166
=52 ©)2] Major fragment 7} 148.1(m/z) o]

A

A A5EATHEg. 3). LHAFE] schizandrin ] 73-%-
M+ ©]£-0] 43304 HZE| T major fragment 7}
41894 47} ASE U TKFig. 4).
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Fig. 2. Chromatogram by UV Diode Array Detector
A: Spectra(190-350nm) of ephedrine in Gamijowi-tang
compared with standard ephedrine B: Spectra(190-350
nm) of schizandrin in Gamijowi~tang compa-red with
standard schizandrin C: contour plot of Gamijowi-tang
D: Three dimensional chromatogram of Gamijowi-tang.
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