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Simultaneous Determination of Four Bioactive Constituents in Galgeun
Tang by HPLC/DAD.

Jin Bae Won', Won Kyung Jeon’, Jin Yeul Ma® and Choong Je Ma"*

! Department of Biomaterials Engineering, School of Bioscience and Biotechnology, Kangwon National University,
Chuncheon 200-701, Korea,
TKM Converging Research Division, Korea Institute of Oriental Medicine, 483 Exporo, Yuseong-gu, Daejeon 305-811, Korea

Abstract — For the quality control of traditional herbal medicine, Galgeun tang, simultaneous determination of glycyrrhizin,
paeoniflorin, puerarin, 6-gingerol was established by using a high performance liquid chromatographic (HPLC) method with
diode array detector. To separate five four constituents, DIONEX C,q column (5 um, 120 A, 4.6 mmx150 mm) was used with
gradient elution system of water and methanol. Validation of the chromatography method was evaluated by linearity, recovery,
and precision test. Calibration curve of standard components showed excellent linearity (R>>0.9906). Limits of detection (LOD)
and limits of quantification (LOQ) varied from 0.15 to 0.52 pg/ml and 0.27 to 0.80 pg/ml, respectively. The relative standard
deviations (RSDs) of data of the intra-day and inter-day experiments were less than 2.88% and 1.21%, respectively. The results
of recovery test were ranged from 96.71 to 106.29% with RSD values 0.01-0.80%.

Key words — Galgeun tang, high performance liquid chromatography (HPLC), DAD, marker constituents, validation
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RIE QO Z-E(Pueraria lobata), A 3 (Cinnamomum
cassia), "} (Ephedra sinica), 2+ ¥(Paeonia lactiflora), 7+
Z(Glycyrrhiza uralensis), " 73 (Zingiber officinale), D5
(Zizyphus jujuba)= 73 Ho] YT o) ko] A ¥ A
T A ABoke] AR glycyrrhizin (3
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(Z<2), paeoniflorin (2}9F), 6-gingerol A7)l tigh A+
ARE Areilen, gsd ol tiste] ICH 7hol =z}
olef] =A 3k validation2 AA3l] EFFAES AESIILE &
g SHE FAUE ol &8t ATl freHe A2 Al
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FERAES S YA L, puerarln—‘ A Zo)okz otz
Aol sk 7 13 B4 Sk 98% oS Y
ERdich. (Fig. 1)
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puerarin 2] FAIE H&35| M T 60% methanolZ =< zt
250 pug/ml, 100 pg/ml, 100 pg/ml, 100 ug/ml & F== 3t
T o]Z methanolZ TAIH O Z 8|X5le] HFEHOZ A}
|3kt

7171 ¥ B4 =71 - HPLC:= DionexAle] A|2HES AR
31932, Al2~8l2 pump (LPG 3X00), auto sampler (ACC-
3000), column oven, diode array UV/VIS detector (DAD-
3000(RS)ZE 4 =oIJt}. Column C18 column (5 pm,
120 A, 4.6 mmx150 mm, Dionex)©|3L column temperature
= 25°CE #-A18F9tE UV-wavelength= 230 nm, 254nm,

CH

3 6-Gingerol

H Glycyrrhizin
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260 nm, 280 nmoj| A #4183t} o] 542 HPLC 41§
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Fig. 1. Chemical structures of four marker constituents in Galgeun tang.



226
Table 1. Mobile phase condition of chromatographic
separation
Time (min) Water (%) MeOH (%) Flow rate (mL/min)
0 75 25 1.0
10 70 30 1.0
30 50 50 1.0
40 30 70 1.0
50 30 70 1.0
60 75 25 1.0
65 75 25 1.0

day testg} intra-day test S %53} S = At} Inter-day
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Table III. Analytical results of intra- and inter-day test
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2 el AU 2AYS 488 FAsle] A5l A
el gag dAlAl 250 e AEAR) Gt

M xTHo| & - o] ] A3 glycyrrhizin,
paeoniflorin, 6-gingerol, puerarin®] FA| A1 9Ja) 29
ZAS 33T} o] 54 water?l methanolE 4331
Sl Eeiot Bl 2AS gt BelleE = olFd
Z71& 3 (Table 1). DAD detector«] aprg 271
230 nm, 254 nm, 260 nm, 280 nm & #8313, ©] F 7}
A F3HC] UV spectras Farste] o UVET 3-8 @
< 312314 paeoniflorin} 6-gingerok 230 nm, glycyrrhzin
3} puerarin?> 254 nm= AR ste] 7} A FAREE] SFEE
}7ge] peak area S 5788l

Table IL The linearity, correlation coefficient (R), limit of
detection (LOD) and limit of quantification (LOQ) of the
compounds studied

. . a LOD LOQ
Components Regression Equation R’ (n=5) e (ug)
Paeoniflorin Y= 0.5164 x +0.2485 0.9906 0.31 0.43
6-Gingerol = 0.2099 x +0.0863 0.9912 0.15 0.27
Puerarin Y= 0.183 x +0.1346  0.9913 0.52 0.80
Glycyrrhizin Y= 1.4989 x +0.3876 0.9983 0.25 0.48

Y: peak area, x: amount (ug)

Intra-day (n=5) Inter-day (n=3)

Components Concentration (pg/ml)
Mean+SD (ug) RSD (%) Mean=SD (ug) RSD (%)

10.00 8.77+0.013 0.15 9.00+0.161 1.79
Paeoniflorin 4.00 3.59+0.021 0.58 3.99+0.065 1.62
0.40 0.53+0.005 0.95 0.37+0.011 2.88
10.00 9.55+0.115 1.21 9.80+0.118 1.20
6-Gingerol 2.00 2.09+0.006 0.30 2.51+0.014 0.54
0.60 0.60+0.005 0.84 0.67+0.019 2.76
10.00 8.53+0.002 0.02 10.17+0.198 1.95
Puerarin 4.00 3.30+0.002 0.07 4.13+0.014 0.34
2.00 1.47+0.001 0.07 2.110.011 0.50
20.00 19.0+0.058 0.31 18.50+0.405 2.19
Glycyrrhizin 4.00 3.93+0.006 0.16 4.12+0.026 0.63
2.00 2.24+0.016 0.70 1.90+0.015 0.77
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EMMaL Z4E8H| (LOD), M2sHl (LOQ)
— =% peak area 23} W} A/ E calibration curveZ
23l 5712 A BAE] correlation coefficient (R)%HS &
o138k A}, (R>0.9906) & 2X144<S YehlSieh. o] 24
A} etollr o] A=) (limit of detection) 2F HHEA] (limit
of quantification) & &3+ A, 471A] 9] X HHELS
0.15~0.52 pg/ml H91e] AE3HAIE, 0.27~0.80 pg/ml H <]
o] BFIAISE HYERAATE (Table 10).
UM "It - AAAE Ueplie 7 <ke] 9% 3t
A FEoA BF F<F A3 inter-day ¢} 3Y B A
3} intra-day test 23}, inter-day= 0.18~2.88% &, intra-
day:= 0.02~1.21% 2] A E=HA} (RSD%)E HERH A
o= Yeh} LOD2F LOQ®] RSD%7} 3% ©|&te] &=e 4
WAL E1e 4= QIQIT} (Table 11I).
348 AIE - 7228 AR 7)1A] FeE GAFoE 3§
SHETEAS VIS 5 I7eS A A, ot
A FEA 35FEL 7H7} 96.71 % oA 106.29%2]
& Yehlo] w9 A& eIl o, o EEd1x)
(RSD%)= 0.80% ©l3ke] #he YERNRATE (Table 1V).
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Table TV. Analytical results of accuracy test

Components Spiked Measured ~ RSD Recovery”
amount (pug) amount (ug) (%) (%)
3.80 3.67£0.016  0.18  96.71
Paeoniflorin 3.50 3.39+0.030  0.33 96.91
2.00 2.13+0.028 038 106.29
5.00 5.24+0.005 0.42 104.88
6-Gingerol 2.00 1.9840.005 0.80  98.85
1.00 1.06+0.003  0.72 105.72
8.00 8.1740.003  0.01 102.17
Puerarin 5.00 5.23£0.013  0.03 104.64
4.00 423+0.019 0.04 105.71
5.00 5.02£0.005 0.25 100.40
Glycyrrhizin 2.50 2.61+0.003 025 104.33
2.00 2.00+0.004 034  99.94

*Recovery (%)= (amount found — original amount)/amount spiked
x 100%
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Fig. 2. The HPLC chromatogram of standard mixture (A) and Galgeun tang sample (B)
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Table V. Contents of five marker compounds in commercial
Galgeun tang samples

Content (mg/g)

Sample — -
Paeoniflorin 6-Gingerol

GGT* (A) 9.48+1.04 nd®  33.24+2.08 2.80+0.22
GGT (B) 0.43+0.02 nd 0.67+0.01 nd

*GGT: Commercial Galgeun tang samples made by two
different pharmaceutical companies
’nd: Not detected

Puerarin  Glycyrrhizin
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