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Hitherto there have been no comparat ively  accurate  and rapid methods of analysis for the quantitative 
estimation of t r i terpenoids  in plant mater ia l .  Generally accepted methods are  the grav imet r ic  method, 
which does not always give objective results ,  and the Fontan-Candela  method. 

Br ieskorn  and Br iner  have suggested the use of the reaction of t r i terpenoids with chlorosulfonic acid 
for co lor imet r ic  determination [1]. Although this method is more  accura te  than the gravimet r ic  method, 
it is laborious: the per formance  of an analysis requires  a considerable consumption of t ime (about 2 days). 
Because not only t r i terpenoids but also s terols  in general  react  with chlorosulfonic acid, objective results  
cannot always be obtained. On studying the mechanism of the L i e b e r m a n n - B u r e h a r d  reaction, Br ieskorn 
and Herr ig  established that under the influence of sulfuric acid t r i terpenoids are  oxidized, forming diene 
derivatives with a charac te r i s t i c  coloration [2]. 

The reaction of t r i terpenoids with chlorosulfonic acid apparently has the same mechanism, since in 
this case analogous products are  formed. 

In investigations of some Soviet authors it has been shown that all the products of the reaction of t r i -  
terpenoids with cone. sulfuric acid have a charac ter i s t ic  maximum in the 310 nm region [3-5]. Ear l ie r ,  
Berns te in ' s  investigations had shown that although steroids also react  with sulfuric acid the products of 
their  reaction do not have a band at 310 nm [6]. Thus, there  is a fundamental difference in the absorption 
spectra  of the products of the reaction of t r i terpenoids and of s teroids  with sulfuric acid. On this basis, 
we suggest that s teroids  and t r i terpenoids  can be detected spectrophotometr ical ly  even when they are  p res -  
ent in combination. 

V. F. Semenchenko et al. [7] have developed the optimum conditions for the reaction of t r i terpenoids 
with cone. sulfuric acid and have established that heating at 70°C for 60 min gives an optical density which 
is retained for 12 h. 

In view of what has been said above, we have studied the possibil i ty of the quantitative determination 
of t r i terpenoids in plant raw mater ia l  by the reaction with cone. sulfuric acid. The mater ia ls  investigated 
were a number of species of Thymus growing in the Caucasus (Table 1). 

TABLE I 

Raw material 

Th. transcaucaslcus 
Th. dlmorphas 
Thyme 
Thyme after extrac- 

tion with 40% 
ethanol 

Wto of 
;mple, 

4,5610 
3.6117 
5,9893 

6,6018 

Neutral [Triterpene 
Moisture triter- lacids 
content penoids 

% 

9.7 2,37 3,22 
9.9 2,16 3,96 
9,5 1,62 2,96 

10,2 1,60 2.95 

E X P E R I M E N T A L  

To construct  a calibration curve, accura te ly  
weighed samples of ursol ic  acid were each dissolved 
in 10 ml of cone. sulfuric acid. The solutions were 
thermosta t ted at 70°C for 60 min. Then their  optical 
densities at 310 nm were determined (the optical 
densities are  stable for 12 h). Solutions of ursol ic  
acid obey the L a m b e r t - B e e r  law at concentrat ions 
of from 0.10 to 0.40 mg/ml .  
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An accura te ly  weighed sample  of the raw m a t e r i a l  was ex t rac ted  success ive ly  with pe t ro leum e ther  
(40-60 °C) and with ch lo roform.  The f i r s t  ex t rac t s  contained the neut ra l  t r i t e rpenoids  and the ch lo ro form 
ex t r ac t s  contained the t r i t e rpene  acids .  In both cases ,  the ex t rac tan t  was dist i l led off and the res idues ,  
a f t e r  drying (at 105°C), were  dissolved in a definite volume of conc. sulfur ic  acid and, a f t e r  appropr ia t e  
dilutions, were  the rmos ta t t ed  at 70°C for  60 min.  

The opt ical  densi t ies  were  de te rmined  re la t ive  to pure  sulfur ic  acid. The e r r o r  was less  than 1.0%. 
To check the accu racy  of the method,  100 ml  of a ch lo ro form ex t rac t  of Th. d imorphus Klol~was sepa ra t ed  
into two 50-ml  por t ions .  Ursol ic  acid (0.040 g) was added to the f i r s t  portion.  Samples  of each port ion 
were  taken for  ana lys i s .  The deviations obtained did not exceed the e r r o r  of the method.  The optical  den-  
s i t ies  were  de te rmined  on an SF-4A spec t ropho tomete r  at a wavelength of 310 nm (see Table  1). 

S U M M A R Y  

1. On the basis  of a study of theUV absorpt ion  spec t r a  of pentacycl ic  t r i t e rpeno ids  in conc. sulfur ic  
acid,  a method has been developed for  the quanti tat ive de te rmina t ion  of t r i t e rpenoids  in the foliage of wild- 
growing spec ies  of Thymus and cul t ivated thyme.  

2. The method is dist inguished f rom exist ing ones by its rapidi ty  and low consumption of r eagen t s .  
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