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S P E C T R O P H O T O M E T R Y  OF G L Y C O S I D E S  O F  O L E A N O L I C  

A C I D  A N D  H E D E R A G E N I N  IN C O N C E N T R A T E D  S U L F U R I C  A C I D  

G.  L .  G e n k i a a ,  L .  G. M z h e l ' s k a y a ,  
T .  T .  S h a k i r o v ,  a n d  N. K. A b u b a k i r o v  

UDC 547.914.4 

In recent  y e a r s ,  invest igat ions of  t r i t e rpene  g lycos ide s  have been p e r f o r m e d  on a broad  scale .  The s t r u c -  
t u r e s  of about 200 such compounds have been demons t ra ted .  Glucosides of oleanolic acid and of hederagenin  
have p roved  to be the mos t  widely d is t r ibuted  - they make up more  than half the compounds d iscovered .  Some 
t r i t e rpene  g lycos ides  have found use in medicine.  In view of this ,  the development  of methods for  the i r  ana ly t i -  
cal de te rmina t ion  in p r epa ra t i ons ,  medic inal  fo rms ,  and the plant raw ma te r i a l  is a m a t t e r  of cons iderable  in- 
te re st. 

T r i t e rpeno ids  with an isola ted double bond have an absorp t ion  max imum in the UV region of the spec t rum 
in the range  between 193 and 205 am [1]. We have p rev ious ly  [2] made use of this p r o p e r t y  for  de te rmin ing  the 
m o l e c u l a r  weights of g lycosides  of hederagenin and gypsogenin. Unfortunately,  this  region of the spec t rum is 
unsuitable for  the quanti tat ive de te rmina t ion  of t r i t e rpeno ids  and the i r  g lycos ides .  Consequently, in the p re sen t  
work  we have inves t igated the poss ib i l i ty  of de te rmin ing  t r i t e rpene  glycosides  spec t ropho tome t r i ca l ly  in con-  
cen t ra ted  sulfur ic  acid.  

The ha lochromic  reac t ion  in concent ra ted  sulfur ic  acid has been widely studied for  a whole s e r i e s  of 
na tura l  compounds.  It has been used for  the identif ication and quanti tat ive ana lys i s  of s te ro id  and t r i t e rpeno id  
sapogenins  [3-13]. With concent ra ted  sulfur ic  acid, the l a t t e r  show c h a r a c t e r i s t i c  absorp t ion  peaks  in the UV 
region of the e lec t ron ic  spec t rum which can be used for  analyt ical  de te rmina t ion  [3, 10, 12]. It has been found 
that  to obtain reproducib le  resu l t s  the main  reac t ion  conditions - the concentra t ion  of the sulfur ic  acid, the t ime  
(rate) of the react ion,  and the t e m p e r a t u r e  - must  be s t r i c t l y  control led.  

At the s ame  t ime  for  a long per iod there  was no single opinion among the au thors  making use of the ha lo-  
c h r o m i c  r eac t ion  in sulfur ic  acid concerning the conditions for  p e r f o r m i n g  this  react ion:  some p e r f o r m e d  it at 
r oom t e m p e r a t u r e  [14, 15] and o thers  [4, 10, 11, 13] r ecommended  the rmos ta t ing  at 40, 60, 70°C, etc.  T h e r e  
was no a g r e e m e n t  on the t ime  of p e r f o r m a n c e  of the react ion,  ei ther .  

V. F. Semeachenko et al. [11] studied the reac t ion  of t r i t e rpeno ids  with concent ra ted  su l fu r i c  acid and, 
making use  of  the method of ma themat i ca l  planning, concluded that  the opt imum conditions for  this  reac t ion  a r e  
heating the reac t ion  mix tu re  at 70°C for 60 min. Kar t ing  et al. [13] came  to the same  conclusion. 

Insti tute of the Chemis t ry  of Plant  Substances,  Academy of Sciences of the Uzbek SSR, Tashkent .  T r a n s -  
la ted f rom Khimiya Pr i roduykh  Soediaeaii ,  No. 2, pp. 220-227, March-Apr i l ,  1977. Original  a r t i c l e  submit ted  
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TABLE 1. Ext rema in the UV Spectra of Hederagenin in Concentrated Sulfuric Acid 

Reaction condi~om 

Room temperature 

Therrnostating at 70°C, immediate determi- 
nation 
immediately after cooling 
3 h after thermostating 

12 h after therrnostating 

0,5 

300(4,1) 
400(3,3) 

300(4,26) 
400(3,64) 

300(3,74) 
400(t,22) 

Time of thermostating, h 

308(4,29) 
4 oo(3, s2) 

302(4,17) 
400(4,27) 
302(4,19) 
400(4,27) 
302{4,24) 
400(4,26) 

310(4,32) 
400(3,S5) 

300{4,1s) 
400(4,26) 

31o(4,32) 
400(3,85) 

320(4,56) 
400(4,23) 

24 

316--324(4,58) 
400(4,28) 

In our view, the react ion in concentrated sulfuric acid depends on the s t ructure  of the compounds being 
determined and group methods a re  unsuitable here; consequently it is necessa ry  to develop the optimum condi- 
t ions applicable to a concrete  material .  I t  is impossible to postulate that the maximum at 310 nm is c h a r a c -  
te r i s t ic  only for t r i terpenoids  and is not found in s teroids and that s teroids  and terpenoids can be identified 
f rom their  spect ra  in concentrated sulfuric acid when they are  present  s imultaneously [12]. Such s terols  as 
cholesterol ,  e rgos tero l ,  s t igmasterol ,  and f l -s i tos terol  have absorption maxima at 306-318 nm in sulfuric acid 
[13] and therefore  there is no necess i ty  for the development of universal  methods of determining s teroids  and 
t r i terpenoids .  Fur the rmore ,  both s teroids  and t r i terpenoids  are  found in nature mainly in the form of glyco-  
sides, and such widely distributed sugars  as D-glucose, D-galaetose,  L- rhamnose ,  D-xylose,  and L-a rab inose  
have, in concentrated sulfuric acid, independent and fair ly intensive ext rema in the 320-330 nm region. This 
absorption is inevitably super imposed on the spect ra  of the aglycones [16, 17]. 

We have investigated the t r i te rpene sapogenins - oleanolic acid hederagenin, and thei r  glycosides - found 
in Ladyginia bucharica Lipsky [18], Seabiosa soongorica Schrenk [19], and Leontice ewersmanni i  Bge [20]. 

Of course ,  the rate of formation of the react ion products and their  stability and, in addition to this, the 
position and intensity of the absorption peaks depend above all on the concentration of the sulfuric acid. With an 
increase  in concentrat ion the ex t rema shift to longer  wavelengths, the react ion takes place faster ,  and the s ta -  
bility of the products  formed r i ses .  We used 94% sulfuric acid (sp. gr. 1.835). To determine the optimum con-  
ditions we f irs t  recorded  the absorption spect rum of hederagenin in concentrated sulfuric acid and t raced  its 
dependence on the tempera ture  and t ime of the react ion (Table 1). 

As can be seen from Table 1, at room tempera ture  the react ion of hederagenin with concentrated sulfuric 
acid is not complete in 24 h. With an increase in the t ime of the react ion a bathochromic shift of the absorpt ion 
peak of the f i rs t  band (300-324 nm) takes place and the intensity of absorption of the second band (400 rim) r i ses .  
Thermosta t ing  at 70°C leads to the formation of stable react ion products  af ter  only two hours,  and regard less  
of  whether the determination is per formed immediately af ter  the react ion mixture has been cooled or 3 or  12 h 
la te r  the F~ttern of the spec t rum does not change. For  reliability, it is desirable to prolong the heating for one 
more  hour and to measure  the intensity of absorption immediately af ter  cooling. Taking these conditions as the 
optimal, we recorded  and analyzed the spectra  of oleanolic acid and hederagenin and their  natural glycosides 
(Table 2). 

Simultaneously, we recorded  the spectra  of the sugars  most  frequently found in natural terpene glycosides 
(Table 3). 

In concentrated sulfuric acid, t r i terpenoids  show specific absorption in the form of two intense bands at 
300-320 nm and 400-405 nm. The spect rum of oleanolic acid contains two maxima - in the 300-306 nm and 
375-380 nm regions with log e 4.17 and 3.64, respect ively.  The hederagenin molecule contains a CH2OH group 
at C-23 instead of the CH 3 group of oleanolic acid. The dehydration of the hydroxymethyl group under the action 
of sulfuric acid c rea tes  the conditions for the formation of a new ehromophore.  It is not excluded that as the r e -  
sult of the simultaneous splitting off of the hydroxy groups at C-3 and C-23 degradation products may ar ise  that 
contain a diene grouping in r ing A. In the UV spect rum of hederagenin, this appears  in the form of a batho- 
chromic  shift of the second band in the 400--405 nm region together  with an increase in its intensity to log ¢ 4.29. 
(see Scheme on following page.) 

The spec t r a  of the individual monosacchar ides  present  in the carbohydrate  moities in the t r i te rpene gly-  
eosides,  taken under the same conditions, show that their  absorption maxima are mainly superposed on the f i rs t  
band of the sapogenins in the 300-306 nm region. This leads to the situation that in the glycosides this band 
undergoes a bathochromic shift by 15-20 am, and its intensity r i ses  (Fig. 1). 
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TABLE 2. E x t r e m a  of the E l e c t r o n i c  A b s o r p t i o n  Spec t ra  of 
Oleano l i c  Ac id  and  Hede r a ge n i n  and  t h e i r  G lycos ide s  in C o n c e n -  

Oleanolic acid 

Glycosides 
Ladyginoside A 

t r a t e d  Sulfuri ,  Acid  

Corn position 
Compound mol. wt, 

C3.H~O3, 
456,68 

C,_.H660., ' 
794,94 

Ladyginoside C C,zH:~Ols 
927,06 

Ladyginoside E C72H116039, 
1605.64 

Songoroside G CstH~O~v 
999,16 

SongorosideO C~HuoO~3, 
1455,56 

Hederagenin C~,H,sO~, 
Glycosides 472,68 

C~Hs60~. 
Leontoside A 604.79 
Leontoside B C~,H~60,3, 

766,93 

Leontoside C C~;Hz,;OIs, 
929,07 

Leontoside D C~,¢,H9~O0_~, 
1237,35 

Ladyginoside J3 C&,:H66015, 
810,94 

Ladyginoside D C~,~H~sO3o, 
1297,36 

Ladyginoside F CT~Hu~O~0, 
1621,64 

Carbohydrate ;.max(lOg O, ~ ),rain(log a). 
moiety 

D'GIc:D-GIcUA/ 
1:1 

D-GIc = L-Ara : 
: D-GIcUA; 
1=1:1 
D-GIc : D-Gal : 
= D-GIcUAi 
5 : l : l  
L-Rha : D-Xyl;1:3 

L-Ara; 1 

L-Ara : D-GIc; 
1=1 

L-Ara : D-GIc; 
1:2 

L-Ara : D-GIc : 
L-Rha; 1=3,1 

D-GIc = D-OlcUA 
1.'1 

D-GIc : D-G.al : 
D-GIcUA; 3:1 : 1 

D-GIc = D-Gal = 
D-GIcUA; 5: t : 1 

300- 306(4,17) 
375-- 380{3.64) 

310- 320(4,42} 
400(3,99) 

260(4.2t) 
316-320(4,63) 
390- 405{3,77} 
260(4.47) 
318--32215.02) 

t 390-400(3,87) 
260(4.38) 
304--324(5,33) 
370--380 3,88) 
260(4,85 ) 
309--310(4,72)- 

plateau 
320--324(5,02) 
385{4,02) 
3000,14 
400--405{4,29) 
806{4.15) 
400--405(4,07) 
260(4.12) 
312--318(4,49) 
400~05(4,29) 
260(4,231 
816--318(4,67} 
400- 405(4,18) 
256--260(4,281 
320 - 32214,771 
400 -4050,20) 
252--256(4,18) 
312--31614.47) 
400--405(4.24) 
258(4.40) 
316-- 320 (4,79) 
400- 4O50,45) 
256(4.50) 
316--320(4,93) 
400 - 405(4.46) 

Glc) g lucose ;  Gal) ga l ac tose ;  Ara) a r a b i n o s e ;  Xyl) 
r h a m n o s e ;  GIcUA) g l u c u r o n i c  acid.  

250{3,62) 
334(3,40} 

27014.15) 
340- 350(4, I0) 

plateau . 
330(3,90) 
280(4,12) 
360,3,67} 

280(4,27} 
360(3 85) 

270{4.28) 
360(3,84) 

2go(4.38) 
370 --380(3.71} 

2G0{3.93} 
330,3.80) 
250 (3.92) 
350(3,75) 
270(4.10) 
354 (8,87) 

274(4.161 
360(3.871 

27011.20 t 
a5813,85) 

270(4,15). 
360(3 ,81) 

28o{4,34) 
360(3,99) 

278 (4,37 } 
330(4,06) 

xy lose ;  Rha) 

C~OH CH 2 

Consequen t ly ,  it i s  u n d e s i r a b l e  to  p e r f o r m  the a n a l y s i s  of t r i t e r p e n e  g lycos ides  at  the 300-320 n m  band,  
a s  c e r t a i n  a u t h o r s  r e c o m m e n d  [13]. The i n t e ns i t y  of t h i s  band  depends  s u b s t a n t i a l l y  on the  qua l i t a t i ve  and q u a n -  

t i t a t i ve  c o m p o s i t i o n  of the s u g a r s  p a r t i c i p a t i n g  in  the f o r m a t i o n  of the g lycos ides .  

We have c o n s i d e r e d  the p o s s i b i l i t y  of u s i n g  ano the r  band  for  a n a l y t i c a l  d e t e r m i n a t i o n s ,  n a m e l y  that  a t  
400-z}05 rim. In t h i s  r e g i o n  the g lycos ides  have an  a b s o r p t i o n  peak  tha t  i s  c lo se  to  the s a p e g e n i n  peak  and has a 
r e l a t i v e l y  c o n s t a n t  i n t e n s i t y  r e g a r d l e s s  of the qua l i t a t i ve  and  quan t i t a t ive  c o m p o s i t i o n  of the  c a r b o h y d r a t e  cha in  

(see  Tab l e  2). 
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T A B L E  3. E x t r e m a  of  the  UV A b s o r p t i o n  S p e c t r a  in Con-  
c e n t r a t e d  Su l fu r i c  A c i d  of  the  S u g a r s  Found in T r i t e r p e n e  
G l y c o s i d e  s 

Composition, Zmax{lOg~) nm t'405, qniglog~L nm 
Name tool. wt. nm 

L-Arabinose 

D -X ylose 

L-Rhamnose 

D-Fucose 

D-Glucose 

D-Glactose 

D-Glucuronic acid 

D-Galacturonic 
acid 

C~H,.O,. 
150.14 
C:,H...Q. 
150.14 
C,~H,eOs, 
164.16 

164.16 
(',~H~:O,;, 
180,16 
C,~Hi:O,;, 
180.16 
{£¢,H1,0: , 
194,14 
C,dl,,,O:, 
194, 14 

280-- 2S I (3,73) 
314 - 31f$(3.73) 
255(3, 77) 
320(4 24) 
240--250(3,68) 
320- 322(4 0($) 
250-- 254(3,70) 
322 (3.99) 
256--258(3.71) 
320 - 326 (4.27) 
26O(3,58 ) 
320{4,07) 
260(3,70) 
320 (3,70) 
316--320(4,17) 

2.43 

2.0,3 

2,14 

2,00 

2,38 

2,34 

2,83 

2.87 

280¢3,40) 

270(3 62) 

272--274(3,54) 

280(3,62) 

280(3,34) 

250(3.65} 
%0(347) 
240--245(3,71) 

Io~ • 4.s 

4,d 
/ 

i 
/ " d  ,. i / ) (  

• " o , , 

<J J g ' \ . j '  / 

! / / ~. I ~.:/ \{ 
:Jl- 

=" i 
\ \ 
\ 

4z \ 
\ 

3,t 
, ~ 0 0  qO 80 30# 40 80 #SQ ~ . . . ~  

X, nm 

Fig .  1. UV s p e c t r a  in c o n c e n t r a t e d  s u l f u r i c  a c i d  of  o l e a -  
nol ic  a c i d  (1), h e d e r a g e n i n  (2), the  h e d e r a g e n i n  g l y c o s i d e  
l e o n t o s i d e  D (3), and  a m o d e l  m i x t u r e  of  the  s u g a r s  of  
l e o n t o s i d e  D (4) t a k e n  in m o l a r  r a t i o .  

I t  a p p e a r s  p o s s i b l e  to  u se  the  a b s o r p t i o n  at  400--405 nm for  the  quan t i t a t i ve  d e t e r m i n a t i o n  of  ind iv idua l  
t r i t e r p e n e  g l y c o s i d e s  o r  the  a g l y c o n e  in a m i x t u r e  of  s e v e r a l  g l y c o s i d e s  wi th  d i f f e r e n t  s u g a r  c o m p o s i t i o n s .  

F o r  o l e a n o l i c  a c i d  and  i t s  g l y c o s i d e s  the  a b s o r p t i o n  band  at  380-405 a m  a p p e a r s  i n t h e  f o r m  o f a b r o a d e n e d  
p l a t e a u  of  the  m a x i m u m  with  an i n t e n s i t y  of  l og  ~ 3 .64-4 .02 .  F o r  a l l  the  s u g a r - c o n t a i n i n g  c o m p o u n d s  of  t h i s  
s a p o g e n i n  the  L a m b e r t - B e e r  l aw is  o b s e r v e d  a t  t h i s  wave l eng th  - fo r  o l e a n o l i e  a c i d  in the  r a n g e  f r o m  60 to 
200 ~ g  and fo r  i t s  g l y c o s i d e s ,  e s p e c i a l l y  l a d y g i n o s i d e  E,  f r o m  120 to 360 big. The  s e n s i t i v i t y  of  the  h a l o e h r o m i c  
r e a c t i o n  i s  60 ~ g  for  o l e a n o l i c  a c i d s  and 120 ~ g  fo r  l a d y g i n o s i d e  E. 

H e d e r a g e n i n  and  i t s  g l y c o s i d e s  a r e  c h a r a c t e r i z e d  by  a s h a r p e r  e x t r e m u m  at  400-405 nm having  a high 
i n t e n s i t y  ( l o g  e 4;30--4.45) wi th  c o m p l e t e  o b s e r v a n c e  o f  the  L a m b e r t - - B e e r  law - fo r  h e d e r a g e n i n  be tween  15 
and  60 ~ g  and  fo r  i t s  g l y c o s i d e s ,  such  a s  l a d y g i n o s i d e  F,  be tween  30 and 130 ~g° The  s e n s i t i v i t y  of  the  s p e c t r o -  
p h o t o m e t r i c  d e t e r m i n a t i o n  of  h e d e r a g e n i n  in c o n c e n t r a t e d  s u l f u r i c  a c i d  i s  4 -5  t i m e s  h ighe r  t h a n t h a t o f o l e a n o l i 6  
a c i d  and  a m o u n t s  to  15 ~ g  fo r  h e d e r a g e n i n  and 30 ~ g  f o r  l a d y g i n o s i d e  F.  
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To show the  a b s e n c e  of  an  in f luence  of  a s u g a r  f r a g m e n t  at  400-405 m m ,  we r e c o r d e d  the  d i f f e r e n t i a l  
s p e c t r u m  of  l e o n t o s i d e  D ( s ee  F ig .  1). F o r  t h i s  p u r p o s e  we m a d e  a m o d e l  m i x t u r e  of  m o n o s a c c h a r i d e s  c o r r e s -  
pond ing  q u a l i t a t i v e l y  and  q u a n t i t a t i v e l y  to  the  n a t u r a l  g l y c o s i d e .  

In v i e w  of  the  s p e c t r o p h o t o m e t r i c  b e h a v i o r  of  the  t r i t e r p e n e  g l y c o s i d e s  in c o n c e n t r a t e d  s u l f u r i c  a c i d  we 
have d e v e l o p e d  a m e t h o d  fo r  s t a n d a r d i z i n g  a l e o n t o s i d e  p r e p a r a t i o n  ob t a ined  f r o m  L.  e w e r s m a n n i i  bu lbs .  The  
p r e p a r a t i o n  c o n s i s t s  of  a c o m b i n a t i o n  o f  the  ind iv idua l  l e o n t o s i d e s  A,  B, C, D, and  E. Since a l l  t h e s e  g l y c o -  
s i d e s ,  l i ke  h e d e r a g e n i n ,  have an a b s o r p t i o n  m a x i m u m  at  400-405 rim, f r o m  the m a g n i t u d e  of  t h i s  a b s o r p t i o n  it 
i s  p o s s i b l e  to  d e t e r m i n e  the  a m o u n t  of s a p o g e n i n  in t h e m .  As  a l r e a d y  men t ioned ,  to  ob t a in  r e p r o d u c i b l e  r e s u l t s  
i t  i s  n e c e s s a r y  s t r i c t l y  to  c o n t r o l  t he  c o n c e n t r a t i o n  of  a c i d s  and the  t i m e  and t e m p e r a t u r e  of  t h e r m o s t a t i n g .  
The  r e s u l t s  of  the  a n a l y s i s  of  s ix  b a t c h e s  of  the  p r e p a r a t i o n  a r e  g iven  b e l o w  

Sample Replicate Hederagepin Arithmetic mean, Deviation from the 
no. content, "/o °/o mean, % 

1 44.22 44.68 - -  1 . 0 2  
I 2 44.22 --1.02 

3 45.62 +2. I0 
1 47.51 47.38 +0.27 

II 2 47.07 --0:65 
3 47.51 +0.27 
1 44.69 44.93 --0153 

III 2 45,14 +0.46 
3 44.97 +0:08 
1 42.70 43.60 --2.06 

IV 2 43.49 --0.26 
3 44.60 +2.29 
1 47.02 47.41 +0.82 

V 2 47.44 --0.06 
3 47.78 +0.78 
1 46:33 46.61 -0.60 

VI 2 47.18 +1.22 
3 46; 33 --0.60 

The  m a x i m u m  d e v i a t i o n  f r o m  the m e a n  h e d e r a g e n i n  con ten t  fo r  s i x  b a t c h e s  of  the  p r e p a r a t i o n  d id  not e x -  
c e e d  • 2.29%, which  shows  the  s a t i s f a c t o r y  r e p r o d u c i b i l i t y  of the  me thod .  

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

A 2-3  m g  (hede ragen in )  o r  4 - 6  m g  ( h e d e r a g e n i n  g lycos ide )  s a m p l e  of  the s u b s t a n c e  p r e v i o u s l y  d r i e d  to  
c o n s t a n t  weight  was  d i s s o l v e d  in m e t h a n o l  in a 2 5 - m l  m e a s u r i n g  f l a sk .  With a p i p e t t e ,  0 .3 -0 .5  ml  was  t r a n s -  
f e r r e d  to  a 2 5 - m l  f l a s k  of  a r o t a r y  e v a p o r a t o r  and  the  so lven t  was  e v a p o r a t e d  off to  d r y n e s s  a t  40°C. The  r e s i -  
due  was  d r i e d  to  c o m p l e t i o n  in a t h e r m o s t a t  a t  105°C f o r  1 h. It i s  i m p o r t a n t  to  e n s u r e  tha t  the  s o l v e n t  has  been  
e l i m i n a t e d  c o m p l e t e l y .  With a p i p e t t e ,  e x a c t l y  4 m l  of  c o n c e n t r a t e d  s u l f u r i c  a c i d  (sp. g r .  1.835) was  a d d e d  to  
the  f l a sk  with the  r e s i d u e  and the  c o n t e n t s  w e r e  s h a k e n  unt i l  the  s u b s t a n c e  be ing  d e t e r m i n e d  had d i s s o l v e d  c o m -  
p l e t e l y .  The  r e s u l t i n g  s o l u t i o n  was  t h e r m o s t a t e d  in the  w a t e r  ba th  a t  70°C fo r  3 h. The r e a c t i o n  m i x t u r e  was  
c o o l e d  to  r o o m  t e m p e r a t u r e  and the  s p e c t r u m  of  the  c o l o r e d  so lu t ion  (pale p i n k - p i n k i s h  b rown ,  d e p e n d i n g  on 
the  c o n c e n t r a t i o n  of  the  s u b s t a n c e  b e i n g  d e t e r m i n e d )  was  r e c o r d e d  in the  220-420 nm r e g i o n  r e l a t i v e  to  c o n -  
c e n t r a t e d  s u l f u r i c  a c i d  in c e l l s  wi th  a l a y e r  t h i c k n e s s  of  1 em.  

In the  c a s e  of  o l e a n o l i c  a c i d  and  i t s  g l y c o s i d e s ,  the  s a m e  m e t h o d  was  u sed  but  the  s a m p l e  was  4 -5  t i m e s  
l a r g e r  (10-12 m g  fo r  the  ag lycone ) .  

Quan t i t a t i ve  d e t e r m i n a t i o n  of  the  s a p o g e n i n  in a l e o n t o s i d e  p r e p a r a t i o n  was  p e r f o r m e d  r e l a t i v e  to  a 
s t a n d a r d  s a m p l e  of  h e d e r a g e n i n  (mp 328°C) b y  a c o m p a r i s o n  of  o p t i c a l  d e n s i t i e s .  F o r  t h i s  p u r p o s e ,  2 mg  of  
h e d e r a g e n i n  ( a c c u r a t e l y  weighed)  was  d i s s o l v e d  in m e t h a n o l  in a 2 5 - m l  m e a s u r i n g  f l a sk .  A 0_.2-0.4 m l  p o r t i o n  
of  the  r e s u l t i n g  so lu t i on  was  e v a p o r a t e d  to  d r y n e s s .  The r e s i d u e ,  a f t e r  be ing  d r i e d  a t  105°C fo r  1 h, w a s  d i s -  
s o l v e d  in 4 ml  o f  c o n c e n t r a t e d  s u l f u r i c  ac id .  The  s o l u t i o n  was  t h e r m o s t a t e d  a t  70°C f o r  3 h and,  a f t e r  coo l ing ,  
the  o p t i c a l  d e n s i t y  was  m e a s u r e d  in a 1 - c m  c e l l  a t  405 nm r e l a t i v e  to c o n c e n t r a t e d  s u l f u r i c  a c i d .  

B e f o r e  a n a l y s i s ,  the  p r e p a r a t i o n  was  d r i e d  to  c o n s t a n t  weight  and the  q u a l i t a t i v e  c o m p o s i t i o n  of  the  g l y c o -  
s i d e s  [20] w a s  c h e c k e d  in the  c M o r o f o r m - m e t h a n o l - w a t e r  ( 6 5 : 3 5 : 8 )  s y s t e m  in a th in  l a y e r  of  s i l i c a  gel .  A 
s a m p l e  o f  the  p r e p a r a t i o n  (5 mg) was  d i s s o l v e d  in 10 m l  of  m e t h a n o l ,  0.2 ml  of  t h i s  m e t h a n o l i c  so lu t i on  was  
e v a p O r a t e d  to  d r y n e s s ,  and  the  s u b s e q u e n t  p r o c e e d u r e  w a s  the  s a m e  a s  in the  d e t e r m i n a t i o n  of  the  o p t i c a l  d e t e r -  

m i n a t l o n  of  h e d e r a g e n i n .  

192 



The percen tage  of hederagenin in the p repa ra t ion  was calculated f rom the fo rmula  

~t  CV " 

where D is the optical densi ty of the solution of the prepara t ion ;  Dst is the optical  densi ty of the solution of the 
s tandard sample  of hederagenin;  Cst is the concentrat ion of the methanolic  solution of hederagenin,  m g / m l ;  
Vst  is the volume of the solution of s tandard  sample  of hederagentn,  ml; C is the concentra t ion of the methanolic 
solution of the p repara t ion ,  m g / m l ;  V is the volume of the solution of p repa ra t ion  taken for  analys is ,  ml. 

S U M M A R Y  

The UV spec t ra  in concent ra ted  sulfuric acid of hederagenin and oleanolic acid and the i r  g lycosides  has 
been studied. For  analyt ical  purposes  it is p roposed  to use the e x t r e m u m  at a wavelength of 405 am, which is 
dist inguished by constancy of posit ion and intensity of absorp t ion  for  the genins and the i r  glycosides .  

A spec t ropho tomet r i c  method is p roposed  for  the de te rmina t ion  of the t r i t e rpene  glycosides  in a p r e p a r a -  
t ion f rom the bulbs of Leontice ewersmann i i  Bge. 
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