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Introduction 

Glycyrrhizinic acid (GZ) occurs as its potassium-calcium salt in liquorice root, and is a 
component of a number of pharmaceutical formulations and food products. During 
acidic hydrolysis the GZ molecule releases two molecules of glucuronic acid to form the 
aglycone, 18 @glycyrrhetinic acid (18 P-GT). It has not been established whether this 
aglycone normally occurs in liquorice root. 

Many analytical methods have been employed for the determination of GZ. 
Gravimetric, volumetric and calorimetric methods have lacked sensitivity and accuracy, 
whilst HPLC methods in general are superior [l-5]. Authors have used both ion- 
exchange columns with gradient [6-81 or isocratic elution [4, 9, lo] and reversed-phase 
columns with gradient [ 11-131 or isocratic elution [l, 5, 14-261. In one method an ion- 
pairing reagent, tetrabutylammonium hydroxide was used as a component of the mobile 
phase. 

Most of the papers cited above, however, do not describe the simultaneous 
determination of GZ and 18 P-GT, and for the determination of both compounds two 
different mobile phases [17, 23,251 or even two different columns [19] have been used. 
In those papers where both compounds were determined in one chromatographic run, 
gradient elution was employed and retention times of GZ and GT were large, e.g. 44 and 
68 min [ll]. Considering it is more difficult to obtain the reproducible results employing 
gradient elution [27] and that the need for column re-equilibration increases the time 
required for analysis, this study was undertaken to obtain isocratic conditions suitable for 
the routine simultaneous analysis of GZ and 18 l3-GT in pharmaceutical preparations, in 
a reasonable time. 
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Experimental 

Reagents and materials 
Cetyltrimethylammonium bromide (CTAB) pure, from International Enzymes 

Limited, was used as the ion-pairing agent. Solutions were filtered through a Millipore 
sintered-glass filter prior to chromatography. The 18 B-glycyrrhetinic acid was obtained 
from the German Institute of Drug Research (G.F.R.). The glycyrrhizinic acid (assay 
84.1%), and the dried plant extract “Blasen und Nieren Tee AufguBpulver” (BN) were 
produced by Natterman (Koln, G.F.R.). Extracturn Glycyrrhizae Siccum (Extr. Gly. 
Sicc.) and the coated tablets Tussipect and Tussilinar were from Herbapol (Poland). 

Standard solutions 
Standard solutions of GZ (4-150 kg ml-‘) in methanol or in the mixture 

methanol-water (50:50, v/v) were prepared by weighing about one to several milligrams 
of the standard and dissolving it directly in an appropriate volume of solvent. Solutions 
of 18 B-GT (1.3-5 kg ml-‘) were prepared in the same way but incorporated a two-step 
dilution. 

Apparatus and chromatographic conditions 
A Pye Unicam liquid chromatograph consisting of an LC-XPD pump, a variable 

wavelength detector LC-UV and a PM 8251 single pen recorder, was used. It was 
equipped with a Rheodyne 7125 injection valve equipped with a 20 t~_l loop. A lo-km 
Cis Nucleosil column (250 x 4.6 mm) was used with a mobile phase of water-ethanol 
(23:77, v/v), containing 0.5 or 1% CTAB. Other operating conditions were: wavelength 
256 nm, flow rate 1 ml min-‘, and ambient temperature. 

Calibration data 
A standard calibration curve for GZ was established over the range 3.93-144.4 pg 

ml-‘. For each solution the ratio of the peak height at 0.01 a.u.f.s. to its concentration 
was calculated, and their mean value was 17.61 mm/(kg ml-‘) (n = 6, R.S.D. = 0.017). 
The constant value of this ratio indicated that the calibration plot was linear over the 
concentration range studied. 

Extraction procedure 
A sample of the formulation BN was extracted by a method employed by the 

manufacturer, Natterman, using a mixture of water and methanol (50:50, v/v) at 60°C. 
About 300 mg of powder was sonicated in 40 ml of solvent, cooled, filtered and made up 
to 50 ml. Other formulations were extracted with the same solvent mixture at room 
temperature. All powdered samples were mechanically shaken for 30 min, then 
sonicated for 10 min, and passed through filter paper. The amounts used for the 
extraction were ca 100 mg of Extr. Gly. Sicc. or 120-140 mg of powdered tablets 
(Tussipect and Tussilinar). 

Results and Discussion 

Extraction 
It had previously been reported [7] that 0.05 M ammonia was the most suitable 

medium for the extraction of GZ from pharmaceutical formulations. However, when GZ 
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and 18 P-GT were dissolved in this medium the retention times and heights of the 
chromatographic peaks were irreproducible, and additional unidentified peaks 
appeared. Due to these complications the extraction with the ammonia solution was 
given up. 

Chromatography 
Initially, mobile phases were selected from the literature. They consisted of 

methanol-water mixtures without [13,16] or with [l, 5,14-161 acetic acid. The following 
mixtures were investigated: water-methanol (15:85, 30:70 and 60:40, v/v), water- 
methanol-acetic acid (60:34:3 and 60:34:6, v/v), water-ethanol (23:77, v/v) and 
water-propan-l-01 (40&l, v/v). These mobile phases produced short (4 min) and similar 
retention times for both compounds. Under these conditions peaks of the two acids could 
not be separated from each other or from the other peaks present in a plant extract. An 

ion-pairing agent, CTAB, was therefore added to the mobile phase to increase the 
retention times of the acidic components. 

The chromatogram of a Tussipect extract (Fig. 1) shows that the retention times of 18 
P-GT and GZ have been increased to 6.8 and 10 min, respectively. Peaks of both 
compounds are sufficiently separated and well resolved from the background. The 
dependence of the GZ peak height on the concentration of the injected solution was 
linear over a wide concentration range. For 18 P-GT this dependence was not 
investigated because in the preparations studied its concentration was too low. 

Figure 1 
Chromatogram of the extract of Tussipect coated 
tablets. A lo-km Cl8 Nucleosil was employed using 
water-ethanol (23:77, v/v) containing 0.5% w/v 
CTAB as eluent. Detection wavelength was 256 nm 
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Recovery of GZ was determined by spiking five samples of Tussipect with about 1.5 
mg GZ and by analysis of the fortified samples using the proposed method. Recovery 

was 93.6 ? 6%. 
The results of quantitative determinations are presented in Table 1. It can be seen that 

although the precision of the method is sufficient for GZ, for 18 (5GT the precision is 
less in formulation BN because of its very low concentration. Precision was not evaluated 
in Tussilinar, because only traces of 18 B-GT were found. It is worth noting that 18 p- 
GT was found in all the preparations studied. Its presence in, e.g. Extr. Gly. Sicc. and in 
the pharmaceuticals containing it may be due to its presence in liquorice root or to its 
formation during the process of extraction. 

Table 1 
Results of GZ and 18 P-GT determination in pharmaceutical preparations 

Formulation 
GZ 
assay R.S.D. 

18 P-GT 
assay R.S.D. 

Extracturn Glycyrrhizae Siccum 

Blasen and Nieren Tee, containing aqueous 
extracts of: Folium Mate, Herba Virgaureae, 
Folium Ortosiphonis, Radix Glycyrrhizae, 
Folium Melissae and Oleum Melissae 

8.4% 0.02 0.89% 0.02 
(n = 7) (n = 7) 

0.5% 0.004 0.048% 0.08 
(n = 4) (n = 4) 

Tussipect, containing ephedrine hydro- 
chloride, extract of liquorice root, powdered 
liquorice root, saponin, thyme extract, 
sodium benzoate, ammonium chloride 

8.5 mg/fablet 0.05 
(n = 7) 

0.5 mgitablet 0.03 
(n = 7) 

Tussilinar, containing ammonium 
glycyrrhizinate, noscapine, lactose, potato 
starch, saponin, talc, gum arabic, glycerin 
and magnesium stearate 

24 mg/tablet 0.04 traces 
(n = 8) 0.03 mgltablet (II = 8) 

The addition of the ion-pairing reagent to the mobile phase permitted the 
simultaneous determination of GZ and 18 B-GT under isocratic conditions. The method 
is simple with relatively short analysis times, and should be suitable as a routine method 
for the determination of liquorice root extracts in herbal medicines. 
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