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Flrom the roots of Glycyrrhiza  echinata  L., family  Leguminosae, we have isolated two individual  saponins which 
we haw~. cal led saponin A and saponin B. Their aglycones are t r i terpene acids: from saponin A, macedonie  acidCs~4604,  
and from saponin B, echinat ic  acid C30H460 5 [1]. The carbohydrate moie ty  of both saponins consists of L-rhamnose and 
D-glucuronic acid [2]. 

MolecuLar weights of the saponins were determined spectrophotometr ical ly  using the property of tr i terpene saponins 
of giving, in concentrated sulfuric acid,  an intense red colorat ion changing to dark violet .  In this react ion sugars, amino 
acids,  and uronic acids do not affect  the intensity of the color [3].  The opt ical  density of the colored solutions was m e a -  
sured in an SF-4A spectrophotometer  at a wavelength of 310 m/~, It was found that the molecular  weights are within the 
following ranges: saponin A 786.6-828.5,  and saponin B 807.6-837.6.  

We have also performed the stepwise hydrolysis of the saponins with 2 N hydrochloric acid. The hydrolysis products 
were suldied by paper chromatography,  and it was found that in both saponins the D-glueuronic acid was split off first 
and then the L-rhamnose.  

The amount  of monosaccharides at tached to the aglycones of saponins A and B was determined chromatographical ly  
by G. N. Zaitseva and T. P. Afanas 'eva 's  method [4]. The molar  ratios of L-rhamnose and D-glucuronic acid  found in 
the saponins studied were 1 : 1. This enabled the molecular  weights of the two saponins to be determined accura te ly  (793 
and 809, respect ively) ,  which is m agreement  with the results of exper iment  for these saponins and shows that  they are 
both biosides. 

Experimental  

Chromatography was carried out on papers of types B and M of the Volodarskii  Leningrad m i l l  The  following sys- 
tems of solvents were used: 1) 1 - b u t a n o l - - b e n z e n e - p y r i d i n e - w a t e r  (5 : 1 : 3 : 3), and 2) 1 -bu tano l - - ace t i c  ac id- -water  
(4 : 1 : 5). The sugars were de tec ted  with p-an is id ine  and ani l ine phthalate .  

Determinat ion  of the molecular  weights of the saponins. Saponin A) A weighed sample (0.02 g) of saponin A was 
p laced  ~in a 5 0 - m l  measuring flask. A weighed sample (0.02 g) of the aglycone of saponin A was placed in a flask of  the 
same capac i ty .  To each flask was added 30 m l  of concentrated sulfuric acid and they were shaken until  the substances 
had dissolved comple te ly .  The solutions in both flasks were heated in the water bath at  60" C for 30 min.  One-mi l l i l i t e r  
portions were transferred from each of the in i t ia l  solutions to a 60 -ml  measuring flask and solutions of the substances in 
the new dilutions were obtained with concentrated sulfuric acid.  The opt ica l  densities of the colored solutions were de -  
termined at a wavelength of 310 my (layer thickness in the cei ls  10 mm reLative to pure concentrated sulfuric acid).  

Table  1 Table  2 

Substance 

Opticalden- Calculated 11 
sity of the content of [ Adjusted 

solution aglycone in:l to 
the solution[ molecular 

sapo- agly- ~fsaponin t wei.ht 
nin cone taken, % 11 b 

'J i[ Saponin A. 0.526 

Saponin B 0.547 

0.907 '58.16 

0.929 158.94 

Substance 

814.5 Saponin A 

824.9 Saponin B 

Optical density [ 
of t he sol______~utio.__~n "1 

glucuronic I rham- [ 
acid Inoso / 

Molar 
:ratio 

0.405 0.439 

0.392 I0.397 
I 

1 "0,93 

1 "0.90 

Saponin B) The  molecu la r  weight was determined as described for saponin A. The results of the determinat ions  of  
the molecu la r  weights of both saponins are g ive  in Table 1 (mean of five determinat ions) .  

Sti.epwise acid hydrolysis o f  the saponins. Saponin A) A mixture  of  0.1 g of the substance and 20 ml  of 1 N hydro-  
chloric acid,  and a l i t t l e  methanol  (to dissolve the solid mat ter)  was heated in the boil ing water bath for 6 hr. Samples 
for analysis were taken every 10 rain and were chromatographed in system 2. Glucuronie acid was found in the hydrol-  
ysate after 60 min and rhamnose after 4 hr. 
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Saponin B) Hydrolysis was carried out as described for saponin A. Glucumnic acid appeared in the hydmlysate  
after 60 rain and rhamnose after 4.5 hr. 

Quanti ta t ive determinat ion of the monosaceharides in the saponins. Saponin A) A weighed sample of saponin A 
(0.01 g) was heated with 20 ml  of 2 N hydrochloric acid and 10 ml  of methanol  in the boiling water bath for 8 hr and was 
then neutra l ized with barium carbonate.  The precipi ta te  of the aglycone of the saponin was f i l tered off, and the aqueous 
solution was evaporated in vacuum and chromatographed by the descending method in system 1. In addit ion to the sap- 
onin hydmlysate ,  0 .02-ml  portions of 1% solutions of  mixtures of  rhamnose and glucuronic acid in molar  ratios of  1 : 1, 
1 : 2, and 2 : 1 were deposited on the chromatogram. The standard mixtures of monosaccharides were previously treated 
with 2 N hydrochloric acid under the same conditions as those under which the hydrolysis of the saponin was carried out. 

The mixture of solvents was passed through the chromatogram three t imes (every 24 hr), and thechromatogram was 
then treated with ac t ive  ani l ine  phthala te  and dried. The colored sections of the chromatogram with the spots of the 
sugars and the background not  containing spots of monosaccharides were cut  out in the form of squares of the same area 
(4 x 4  cm) .  Each was eluted in 5 m l  of ace t i c  acid for 3 days at  room temperature .  The opt ica l  densities of the eluates 
were measured at  a wavelength of 413 m~ in comparison with the e lua te  of the background. 

Saponin t3) The analysis was carried out as described for saponin A. The molar  ratios of the saceharides found in 

both saponins are given in Table  2 (mean of five determinations).  

Conclusions 

On the basis of a physicochemical study of the saponins of G!yeyrrhiza eehinata L., their molecular weights have 

been determined. It has been found that the two saponins are biosides of macedonic acid (saponin A) and echinatic acid 

(saponin B), the carbohydrate  moie t ies  of which contain L-rhamnose and D-glucuronie acid.  

In both saponins, the L-rhamnose is bound direct iy  to the aglycones.  
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