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Liquorice, the roots of GI~c_mrIti-_ia giaubra, has been in medical use for over 
2000 years. Shabana’ has demonstrated its anti-ulcerative activity and it has been 
shown that glycyrrhizinic acid (GA) (Fig. 1) and its aglycone, glycyrrhetinic acid. are 
the active constituents_ GA has two stereoisomers, the 18r-form (tram) and the IS/?- 
form (cis) (Fig. I), whose structures were studied by RuZicka and Jeger’, Steiner3 and 
Beaton and Sprin&_ 

Methods for the determination of GA based on gravimetric analysi?, polaro- 
graphy6, calorimetry’ and thin-layer chromatography (TLC) with flame-ionization 
detection’ have been reported. The separation of GA isomers has been effected by 
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Fig_ I. Structure of glycyrrhizinic acid (GA). 18x-GA and IS&GA. 
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gas-liquid chromatography (GLC), GA being hydrolysed to giycyrrhetinic acid iso- 
mers, which arc detected as tlxe silyl ether derivatives_ 

High-performance liquid chromatography (HPLC) has been reported for the 
determination of 18&GA. As it is an ionic glucoside, ionexchange chromatography 
with an anion-exchange resinY as the stationary phase and ion-pair partition chroma- 
to-graphy with octadecylsihca gel lo have been apphed to separate many components 
from liquorice extract- For the separation of GA isomers, a method using a reversed- 
phase column packing after hydrolysis and chloroform extraction has been studied”_ 

This paper describes a direct method for separating GA isomers by HPLC. 

EXPERIMEXTAL 

The chromatographic system consisted of a Hitachi Model 635s pumping 
system (Hitachi. Tokyo. Japan)_ a Hitachi samplin g injection valve (cat- no. 638- 
0801) and a variable-wavelength detector (IJVILOG 5111; Applied Spectroscopic In- 
struments, Tokyo, Japan)_ The column temperature (40°C) was controlled with a cir- 
culating water-bath controller (41K4OA-B; OrientaI Motor Co., Tokyo, Japan)_ A 
home-made coIumn (250 x 4.0 mm I.D.) was packed with 5-m Nucleosil 5CN 

(Machery, Nagel & Co.. Diiren, G-F-R_)_ The mobiIe phase was aqueous phosphate 
buffer solution_ 

Reagents 
Monoammonium salts of 18a-GA and 18&GA were purchased from Maruzen 

Kasei (Tokyo, Japan). Their purities were 94 % and 100 %, respectively, as determined 
by GLC Sample solutions were prepared by dissolving 12 mg of 18a-GA or 22 mg of 
18&GA in 100 ml of water. A 4-~1 volume of each solution was injected into the 
HPLC system_ 

Fig L Separation of &cyrrhizinic acid isomer% Column, Nucleosil5CN; mobile phase. 0.05 M KH2POi 
(pH = 7.0); flow-rate, 0.8 ml/min; temperature. 40%; detection, UV at 257 n&t (0.08 a_uX.s_)_ . __ 



NOTES 471 

RESULTS AND DISCUSSION 

On a cyanopropylsilica gel packing column under optimal conditions with a 
pH of the mobile phase of 7.0 and a potassium dihydrogen orthophosphate concen- 
tration of 0.03-0.05 IV, GA isomers were efficiently separated (R, = 2.2), as shown in 
Fig. 2_ The limit of detection (twice the signal-to-noise ratio) was 20 ng for lSp-GA. 

This HPLC method can be used for the direct quality control of GA in Gl~c~r- 
rhizia glaubra. 
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