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The epigeal  pa r t  of Tr ibulus  t e r r e s t r i s  L. (puncturevine) ,  family Zygophyl laceae,  contains substances  
causing photophobia when the herb  is eaten by sheep.  

P rev ious ly ,  f rom a hydrolyzate  of an ethanolic ex t r ac t  of the plant by ch romatography  on a column of 
a lumina there  have been iso la ted  diosgenin, ruscogenin,  gitogenin, and 25D-sp i ros t a -3 ,5 -d i ene ,  the l a t t e r  
being an a r t i f ac t  [1]. In the s ame  plant,  G.B. Iskenderov has found diosgenin and ruscogeni  n [2]. In other  
l i t e r a t u r e  sources  the re  is informat ion  only of the p r e sence  of diosgenin in Tr ibulus  t e r re s t r i , s  [3, 4]. How- 
eve r ,  in none of these  r epo r t s  is there  any informat ion on the ca rbohydra te  composi t ion of the s t e r o i d - g l y -  
cos ides .  

We have inves t igated the total saponins of this plant col lected in Moldavia in the s u m m e r  of 1971. In 
a methanol ic  ex t r ac t  t he r e  were  five subs tances  of glycoside nature  which it was  poss ib le  to s epa ra t e  on a 
column of alumina.  The combust ion  of each substance gave a l a rge  amount of ash,  which shows heavy con-  
taminat ion with mine ra l  sa l t s .  Consequently,  e l emen ta ry  analyses  did not give useful informat ion.  

It  was  es tab l i shed  by acid hydro lys i s  that all the compounds cons idered  contain the s a m e  aglycone. 
In its mel t ing  point, specif ic  rotat ion,  IR spec t rum,  and m a s s - s p e c t r o m e t r i c  decomposi t ion,  the sapogenin 
isolated was identical  with diosgenin.  A mixed sample  of the aglycone with an authentic sample  ofdiosgenin  
gave no dep re s s ion  of the mel t ing  point. No f ree  sapogenins wha tever  were  found in the methanol ic  ex t rac t .  

The pe rcen tages  of the saponins in the plant  and the i r  ca rbohydra te  composi t ions  are  g i v e n i n T a b l e  1. 

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

Chromatography was  p e r f o r m e d  with pape r  of type S (medium) of the Volodarski i  Leningrad  Mill, 
with KSK s i l ica  gel, and with neutra l  a lumina (act ivi ty  grade II). The sugars  were  revea led  with aniline 
phthalate and p-anis id ine ,  and the g lycosides  with conc. sulfur ic  acid. The IR s p e c t r a  were  taken on a UR- 
10 s p e c t r o m e t e r ,  the mel t ing  points we re  de te rmined  on a Kof le r  block, and the m a s s  spec t rum of the 
aglycone was de te rmined  on an MKh-1303 ins t rument .  

Isola t ion of the Total  Saponins. After  defatt ing with ch loroform,  1.5 kg of the comminuted  epigeal 
pa r t  of the plant was ex t rac ted  with 70% aqueous methanol .  The ex t r ac t s  were  evapora ted  in vacuum, and 

TABLE 1 

Saponin I AgIycone 

A 
B 
C DI~,,, 
D genin 

E 

Propor- Carbohydrate 
tion of composition Color on TLC 
the total, 

qo 

G ray -violet 0.4 
0.6 

25 
65 

9 

Glucose 

Glucose, rhamnose 
Glucose, arabinose, 

rhamnose 
Glucose, thamnme 

Red 

the res idue ,  d i sso lved  in water ,  was repeatedly  
t r ea t ed  with butanol. In i ts  turn,  the organic ex-  
t r a c t  was ex t rac ted  with diethyl e ther .  The e the -  
real  ex t r ac t s  were  d iscarded .  This  gave 7 g of 
a da rk  brown ex t rac t .  

Chromatographic  Separat ion of the Sapo- 
nins. The butanol ex t r ac t  was perco la ted  through 

*For  Communicat ion I, see Izv.  Akad. NaukMSSR 
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a l a y e r  of a lumina in the c h l o r o f o r m - m e t h a n o l - w a t e r  (65 : 35 : 10) sys tem.  Of the total  purif ied saponins,  
5 g was deposi ted on a column of a lumina  (6 x 50 cm) and was eluted with the b u t a n - l - o l - e t h a n o l - w a t e r  
(10 : 2 : 5) sys t em.  Substances we re  isolated (see Table  1) which were  named in o rde r  of increas ing  po- 
l a r i t y  A, B, C, D, and E. 

Acid Hydro lys i s  of the Sapenins. A. The combined saponins (1 g) we re  placed in a tube with 5% sul -  
furic acid, and the mix tu re  was heated at l l0°C for  8 h. Then the contents of the tube were  ex t rac ted  with 
diethyl e ther .  The e therea l  ex t r ac t  was chromatographed  on a column of a lumina (ratio of substance to 
adsorbent  1 : 100). Elution was p e r f o r m e d  succes s ive ly  with the following solvents:  pe t ro leum ether ,  ben-  
zene, b e n z e n e - c h l o r o f o r m  (1 : 1), ch loroform,  and c h l o r o f o r m - m e t h a n o l  (1 : 1). The pure  ch loroform 
eluted f rom the column the aglycone, which mel ted  at 203-204°C af ter  r ec rys ta l l i za t ion  f rom methanol .  It 
gave no depress ion  of the mel t ing  point with an authentic sample  of diosgenin. I ts  IR and m a s s  spec t r a  
coincided with those of the authentic sample ,  [ ~ ] ~ - 1 2 0  ° (c 1; ch loroform) .  Yield 0.16 g. 

B_~. Each glycoside (30 mg each) was hydrolyzed s imi l a r ly .  When the e thereal  ex t rac t s  were  concen-  
t ra ted ,  a g l y c o n e s w e r e  obtained which were  identified by th in - layer  chromatography  in the c h l o r o f o r m -  
methanol (12 : 1) sys tem.  The sugars  p re sen t  in the f i l t r a tes  were  de te rmined  a f te r  neut ra l iza t ion  with 
sodium carbonate  by p a p e r  ch romatography  in the b u t a n - l - 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) sys t em 
(see Table  1). 

nins. 

S U M M A R Y  

1. It  has  been es tabl i shed that the epigeal pa r t  of Tr ibulus  t e r r e s t r i s  L. contains five s te ro id  sapo-  
Diosgenin was identified as the aglycone of all these  compounds.  

2. The ca rbohydra te  composi t ions  of the saponins have been determined.  
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