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At p resen t ,  t h e r e  a r e  no re l i ab le  methods for  de termining the molecu la r  weights of t r i t e rpene  glycosides ,  
pa r t i cu l a r ly  those with a l a rge  number of sugar  res idues .  Methods for  de te rmin ing  the m o l e c u l a r  weights of 
ace ta tes  of the g lycos ides  by i so thermal  dis t i l la t ion have been descr ibed  in the l i t e r a t u r e  [1, 2]. The molecu la r  
weights of g lycos ides  with f r e e  carboxyl  groups can be de termined  by po ten t iomet r ic  t i t ra t ion [3]. Sat isfactory resu l t s  
have been obtained in de te rmin ing  mo lecu l a r  weights f rom the yields of genins as a resu l t  of quant i ta t ive acid 
hydrolys is  of o l igosides  [4]. However,  the la t te r  method is not applicable to glycosides  the aglycones of which a r e  
unstable to acids,  it r equ i r e s  a l a rge  amount of substance,  and not infrequently gives  an analyt ical  e r r o r  equal to the 
m o l e c u l a r  weight of one monosacchar ide  res idue  [4]. 

To de t e rmine  the molecu la r  weights of a number  of g lycosides  (of gypsogenin and hederagenin) we have used 
the absorpt ion in the UV region caused by the p r e s e n c e  of a t r isubst i tu ted olefinie group. The maximum of this 
absorpt ion is between 198-204 m~, depending on the solvent  used. The invest igat ions ca r r i ed  out with t r i t e r pene  
g lycos ides  of es tabl ished s t ruc tu re  have shown that within the l imi t s  of the e r r o r  of the spee t rophotomet r ic  
m e a s u r e m e n t s  (2-3%) the m o l a r  extinction coeff icients  of the aglyeones and glycosides  coincide. This cha rac t e r i s t i c  
was es tabl ished prev ious ly  fo r  s te ro id  glycosides  which, however,  have absorpt ion of a different  na ture  [5, 6]. The 
absence  of an influence of the s ize  of the sugar  chain on the mo la r  extinction coeff ic ient  enables the m o l e c u l a r  
weights of the t r i t e rpene  g lycos ides  to be determined.  

The table gives  the mo lecu l a r  weights of a number  of known compounds calculated on the bas is  of a compar i son  
of the optical  dens i t ies  of the absorpt ion of the aglycone and the glycoside.  On the bas is  of the resu l t s  for  
leontoside B, gypsoside,  and kalopanax saponins A and B it can be seen that the p r e s e n c e  or  absence of a 
carbohydra te  chain attached to the carboxyl  group of the genin has no appreciable  s ignif icance.  A difficulty a r i s e s  
because  of the insolubi l i t ies  of the aglycones and glycosides  in ethanol. Consequently the m e a s u r e m e n t s  must  be 
c a r r i e d  out in 70% ethanolie solution or  the molecu la r  weights not of the glycosides  but of thei r  aceta tes  must  be 
de termined ,  as is shown for  the case  of analyses  of the ace ta tes  of leontosides  B, D, and E. When dilute aqueous 
ethanol is used, the absorpt ion max imum undergoes some hypsochromic  shift. 

It was shown by specia l  exper iments  that the method can be extended to other  t r i t e rpene  g lycos ides  with an 
olef inic  bond (those of oleanol ie  acid, eehinocyst ic  acid, and others) and with an g,  /?-unsaturated ketone grouping 
(g lycyrrhe t ic  acid). 

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

The m e a s u r e m e n t s  were  ca r r i ed  out on a "Hitachi" record ing  spee t rophotomete r  at wavelengths of 195-210 m# 
in 1-cm cel ls .  The calculat ions w e r e  ca r r i ed  out with the readings of the optical density at the point of maximum 
absorption.  

The concentra t ions  of the glycosides  studied and the aglycone were  se lec ted  in such a way that the ra t io  of their  
optical  dens i t ies  at the point of m e a s u r e m e n t  approximated to unity and the absolute values  of the dens i t ies  fe l l  in that 
pa r t  of the sca le  where  the e r r o r  of the determinat ion  is a min imum (D = 0.4-0.7) .  

F o r  the aglyc0nes good resu l t s  were  obtained with the dissolut ion of 4 mg (weighed accura te ly  on a 
mic roana ly t i ca l  balance) of the substance in i00 ml of 70% or  95% optical ly pure  ethanol. The cencentra t ion of the 
glycoside being de te rmined  mus t  be se lec ted  in accordance  with the assumed molecu l a r  weight. F o r  diglycosides  
the mos t  sui table  concentra t ion is 0.07-0.08% m g / m l ,  and fo r  t e t raos ides  and pentaosides  0 .12-0.14 m g / m l ,  and so on. 

The mo lecu l a r  weight of the substances  under investigation,  M 1, was calculated f rom the fo rm u la  

420 



_ C t  
M ~  - ~o ~ ( ,  

whe re  e0 is  the m o l a r  ex t inc t ion  coef f ic ien t  of the  genin;  
c I is  the c o n c e n t r a t i o n  of the  g lycos ide  solut ion;  and 
D 1 i s  the opt ica l  dens i ty  of the so lu t ion  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 .  

R e s u l t s  of D e t e r m i n a t i o n s  of the M o l e c u l a r  Weights  of T r i t e r p e n e  
Glycos ides  

I Con- I I M 
ten t  c, 

Compound of eth- t ~, mbe mg/ml D 1 anol, %[ latedCal"cu" [ found 

198 19910! 0426 0 715 7907 470.7 Gypsogenin ] 70 - -  
ca0a,~o, 70 198:1990:0~8[ 0180817810 -- 

Mean 7859 
Gypsoside [7.8] 70 198 19910 1620 0 725 CsoH,,~O~ ~ 10:1724t 0:775[ 80508000 1791.9__ [1748.61752"6 
Hederagenin ~ 201--2030.03870.535[ 6550 472.71 -- 
C30H4sO~ -- --  0.04760.665] 6600 -- I -- 

-- - 0.02941 0.4051 6500 
I ~ - -  6550 

Hederagenin 70 198--2000.0397 0.4501 5320 -- 
5300 - 00480L0 .5401  - I 

} ~ 5310 
Leontoside B [9] C~tHs6Ot3 70 199--20010.0772 ] 0.530 5260 767.0 774.0 
Leontoside B heptaaeetate [9] I I 

C,,Hs.Os(CH3COO), 95 203--20410.0650[ 0.410 6700 1061.21038,4 
Leontoside D hexaaeetate [9] I I 

C~Hs0Oll(CHzCOO)ls 95 203-204~0.2040 I ~  0.69(~ 6250 1910.01936.5 
Leontoside E nonadeeaaeetate [9] I 

C6~I87013(CHaCOO)19 95 203--2040.1460t I 0.45(3 6790 2198,32125.1 
Kalopanax saponin A [10] i 

C~,H66OI2"H20 95 201--202[010846t 01685 6227 Kalopanax saponin B [10] 769.0 ~ 808.9 
C~HgeO2~ 70 200--201 0 1364 0 590 5270 1221.411227.6 

In view of the  fac t  that the m o l a r  ex t inc t ion  coef f ic ien ts  v a r y  over  f a i r l y  wide r a n g e s  acco rd ing  to the 
t e m p e r a t u r e  and the o the r  condi t ions ,  the opt ica l  d e n s i t i e s  of so lu t ions  of the  ag lycone  and of the g lycos ide  m u s t  be  
d e t e r m i n e d  s i m u l t a n e o u s l y  unde r  the s a m e  condi t ions .  In this  case ,  the m o l e c u l a r  weight  of the s u b s t a n c e  unde r  
i nves t i ga t i on  (MI) is  ca l cu la t ed  f r o m  the f o r m u l a  

]14 ¢~. D O 
M1 . . . .  0 ~0:-o~ ' 

w h e r e  M 0 is  the m o l e c u l a r  weight  of the  aglyeone;  
c o is  the c o n c e n t r a t i o n  of the  ag lyeone  solut ion,  m g / m l ;  
D O is  the opt ica l  dens i ty  of the ag lycone  solut ion;  
c I is  t he  c o n c e n t r a t i o n  of the so lu t ion  of the s u b s t a n c e  u n d e r  inves t iga t ion ,  m g / m l ;  and 
D 1 is  the opt ica l  dens i ty  of the  g lycos ide  so lu t ion .  

The s a m p l e s  of ka lopanax  sapon ins  A and B were  k ind ly  suppl ied  by A. G. V e n ' y a m i n o v a .  

C O N C L U S I O N S  

A s p e c t r o p h o t o m e t r i e  method  fo r  d e t e r m i n i n g  the  m o l e c u l a r  weights  of t r i t e r p e n e  g lycos ides  with an o le f in ic  
group  has b e e n  developed.  
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