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Determination of 8 Active Components in Gancao-Ganjiang-Tang
by High-Performance Liquid Chromatography
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Abstract : Gancao-Gangjiang-Tang( GGT) is a Traditional Chinese medicine( TCM) Prescription and is a representative
prescription for recuperating depleted Yang in Treatise on Febrile Diseases. The TCM theory believes that the efficacy of
medicinal herbs is decided by the multicompounds which consist of different kinds of chemical constituents with bioactiv-
ities , but not by a monomeric constituent. To determine 8 active compositions alignment in GGT so as to provide technol-
ogy and ideas for the establishment of quality standard in accordance with its therapeutic effects,a new TCM (including
single herb and prescription) quality control method is proposed. A high-performance liquid chromatography ( HPLC)
was established for the simultaneous determination of 8 compounds in GGT. The analysis was performed on a Hypersil
Gold-C g (4.6 mm x250 mm,5 pm) column at a flow rate of 0.6 mL/min. The mobile phase consisted of acetonitrile
(A) and 0. 1% H,PO,aqueous(B) using a gradient elution of 5% -15% A at 0-5 min,15% 22% A at 5-10 min,22% -
26% A at 10-15 min,26% -28% A at 15-30 min,28% -55% A at 30-32 min,55% -60% A at 32-35 min,60% -63% A at
3540 min,and 63% -65% A at 40-45 min. The column temperature was holding on 30 “C. The total contents of the 8
compounds in different GGT varied from 555.56 to 956.33 pg/mL,and the composition of them were also varied. The
results showed that the dosage and compatibility of medicinal herbs have influenced the content of chemical compounds
of TCM Prescription while the content of chemical compounds have act on clinical efficacy. Quality evaluation and active
essence screening of TCM should be based on the TCM theory and clinical effectiveness. The method was applied to the
simultaneous determination of eight compounds in GGT and was proven to be suitable for quality evaluation of GGT.
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Thermo 3000 755 2% ¥ AH 4 3% {1 ( DAD £ il #%
DAD-3000, PYJc % LPG-3400SD, B zf it £ 45 WPS-
3000) ,Hypersil Gold-C5 (4.6 mm X250 mm,5 pm)
CIEFE LT 00 B K BT25S (07 90 22—, &R kiR
7z a< +0.05 mg, Sartorius, GER) ,

HHH (#t5 141029) & H &4 (it =
150714 ) H # & (#E5 150511) HHRER (#t5
141020) | H H iR (it 5 150407 ) . 6-2 My (it 5
140921) | 6-22 I iy (4t 5 140826 ) (8- My (4t =
141015 ) % BR S F4 0 |5 1 #0387 SR A D B R A BR
AL AEEE Y =98% o LI R (i ali ( Fisher, USA) 7K
RIS IS 2l oK, HoAt 0] 35 Sy o Bl

TR HZE T TR IR AR
A, b mt b BE 24 R Ak SR R e 4 o SR
Y H B Glycyrrhiza uralensis Fisch. T~ AR FIAR 2%
M 5, ZRHMAY Zingiber offeinale Rosc. 1) T 45

MR,
2 TEEER

2.1 BifgH

{4, 3%H: Hypersil Gold-C 4 (4.6 mm x 250 mm,5
pm) s FBIAH(A) 0. 1% BEFRKIER-(B) LN, B
WM (0 ~5 min,5% ~ 15% B;5 ~ 10 min, 15% ~
22%B;10 ~15 min,22% ~26% B;15 ~30 min,26%
~28% B;30 ~32 min,28% ~55% B;32 ~35 min,
55% ~ 60% B;35 ~40 min,60% ~ 63% B;40 ~ 45
min,63% ~65% B) , i 0. 6 mL/min, i 30 °C,
JEFERE 20 plo K% K 235 nm (CH S H AR
%) ,254 nm(HHER) ,280 nm (6-2 M 6-2 47 1 8-
ZW) ,370 nm (R HEY SFHER), WE 1,
2.2 ERABEEE

KPR s RS, 235 10 mL A&,
TR B A O R 22 2 B, A Sk B VR, 8 b
Xof B b iR 8 R B 0 301 H R 0. 92 mg/mL, S
FHAF1.04 mg/mL, H# 2 0. 98 mg/mL, H &z 1.50
mg/mL, R H 2K 1.38 mg/mL,6-ZZ; 0. 82 mg/
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Fig. 1 HPLC chromatograms of standard mixture(a) and GGT sample(b)
el HETE 2. FH RT3 B4 R 5. FH RER 6. 6-22 1) ;7. 8- 8 ;8. 6-2 M

Note: 1. liquiritin ;2. isoliquiritin ;3. liquiritigenin ;4. glycyrrhizic acid;5. isoliquiritigenin ;6. 6-gingerol ;7. 8-gingerol 8. 6-shogaol

mL, 624515} 0. 74 mg/ml.,8-2 18} 0. 86 mg/ml., BSR4 3 41E) o ORI 3 mL 2 10 mL 755
2.3 BHR BRI MR SRR Hirh R R 20 4 % 5 B0 10000 rpm
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Table 1 The compatibility and source of testing samples
P {15 77
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Table 2 The regression equation, correlation coefficient and linear range of each component

i HE i [nl)9 5 A AR FEL LR
Standard Regression equation Correlation coefficient( 1’ ) Linear range( pug/mL)
HEFF Liquiritin y =0.2557x-0.5111 0.9998 18. 5000 ~296. 0000
5 H B Tsoliquiritin y =1.6975x-2.2464 0.9999 7.9688 ~127.5000

HHLZ Liquiritigenin y =1.3507x-1. 1905 0.9997 5.0625 ~81.0000
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Regression equation

X H
Standard

TR

Correlation coefficient( 1)

Linear range ( ug/mL)

HELER Glycyrrhizic acid
FHHEEZ Isoliquiritigenin
6-% M} 6-Gingerol
8- M) 8-Gingerol
6-FJ7 M 6-Shogaol

vy =0.2929x-3. 2464
v =2.8843x-0.2564
v =0.2292x-0. 6900
y =0.2742x0. 6137
vy =2.4176x0.6731

0.9998 69.3750 ~1110. 0000
0.9997 0.9625 ~77.0000
0.9995 10. 6250 ~170. 0000
0.9997 5.4375 ~87.0000
0.9996 0.7500 ~96. 0000
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Table 3  Determination results of 8 compounds in Gancao-Ganjiang-Tang by HPLC

W
Concentration ( pg/mL)
SR B 1 Bl I B I
Compounds Sample [ Sample Il Sample Il
i L 41 i LBl o L il
Contents Ratio Contents Ratio Contents Ratio
H ¥4 Liquiritin 175.68 88 243.14 77 151.42 180
S H #H Tsoliquiritin 20.23 10 29.87 10 17.45 21
H 2 Liquiritigenin 10.87 5 14.97 5 8.92 11
H ##2 Glycyrrhizic acid 367.79 184 624.53 199 344.03 410
S H 2% Tsoliquiritigenin 1.99 1 3.29 1 1.52 2
6-Z [ 6-Gingerol 29.48 15 22.42 7 24.21 29
8-y 8-Gingerol 9.93 5 14.97 5 7.17 9
6-Z2 475 1 6-Shogaol 4.88 3 3.14 1 0.84 1
255420 4y St Total content 620.85 956.33 555.56
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