
SPECTROPHOTOMETRIC ANALYSIS OF 

PSOBERAN 

Ya. I. Eidler, G. L. Genkina, 
and T.T. Shaklrov 

T H E  PREPARATION 

UDC 547.918:615.215 

The p repa ra t ion  Psobe ran  [1] is obtained f r o m  the leaves  of Ficus  c a r i c a  L.,  which grows in Centra l  
Asia.  P sobe ran  p o s s e s s e s  a pronounced photosensi t iz ing action and consis ts  of a mix ture  of two fu ro-  
coumar tns  - be rgap ten  and psora len .  

Chromatophotoco lor imet r ic  and ch romatospec t ropho tomet r i c  methods fo r  analyzing these  furocou-  
m a r i n s  in plant raw m a t e r i a l  [2] and also a spec t rophotomet r ic  method for  the s imul taneous  determinat ion 
of the amounts of p so ra l en  and bergap ten  without the i r  p r e l i m i n a r y  ch romatography  in the p repa ra t ion  
Fura len  [3] a r e  known in the l i t e ra tu re .  

The bas i s  of the p roposed  method,  like that of the exist ing method [3], is the m e a s u r e m e n t  of the op-  
t ica l  densi ty (D) of a solution of the mix tu re  of p so ra l en  and bergapten  at th ree  wavelengths (~5: 246, 268, 
and 298 nm.  At 246 and 268 um the re  is the g rea t e s t  dif ference in the intensi t ies  of absorpt ion  of the c o m -  
ponents of the mixture ,  and at 298 nm the specif ic  absorpt ion  coefficients  of p so ra l en  and bergap ten  a r e  
equal, which enables the i r  total  absorpt ion  to be de te rmined  re la t ive  to a s tandard  sample  of one of the 
components  of the p repara t ion .  

In con t ras t  to the well-known spec t ropho tomet r i c  method, in the p roposed  modificat ion to de te rmine  
the amounts of the components  of the mix ture  instead of the absolute values of the absorpt ion,  the ra t io  (A) 
of the absorp t ion  at 246 um to the absorpt ion at 268 nm (A =D246/D2~ 8) is taken and a ca l ibra t ion  curve  of 
the absorpt ion ra t io  A (axis of ordinates)  as a function of the percen tage  of psora len  and bergap ten  (axis of 
absc i s sas )  is plotted.  This  approach to the ana lys i s  of the mix tu re  enables the influence of impur i t i es  to be 
excluded, and the value A is f requent ly  used in pha rmacopea l  ana lys is  as a c r i t e r ion  of authentici ty [4]. 

The ca l ibra t ion  curve  for  the quanti tat ive de te rmina t ion  of the amounts  (%5 of psora len  and bergapten  
is shown in Fig. 1. The r e su l t s  of ana lyses  for  p so ra l en  and bergapten  in 11 samples  of synthetic mix tu res  
have shown that  the re la t ive  e r r o r  of the de terminat ion  for  the sum of the subs tances  does not exceed 
+2.68%, that for  p so ra l en  +4.68%, and that  fo r  bergapten  -4 .80%.  The method desc r ibed  above was used 
to analyze four  batches  of the p repa ra t ion  Psoba ren  (Table 15. 

The r e su l t s  of the spec t ropho tomet r i c  s imul taneous de terminat ion  of psora len  and bergap ten  in P s o -  
ba ren  a r e  comparab le  within the l imi t s  of e r r o r  of the m e a s u r e m e n t s  with the r e su l t s  obtained in the sepa -  
ra te  ana lys i s  of the fu rocoumar ins  by the eh romatospec t ropho tomet r i c  method [2 ]. 

EXPERIMENTAL 

The work  was p e r f o r m e d  on a SF-4 spec t ropho tomete r .  Chromatograph ica l ly  homogeneous s amples  
of p so ra l en  (mp 164°C5 and the bergap ten  (mp 181°C) were  used as s tandard  subs tances .  The solvent was 
spec t r a l ly  pure  ethanol.  A 2- to 3 - m g  sample  of the m a t e r i a l  (accura te ly  weighed) was dissolved in ethanol 
with heating (at 70-80°C5 for  10 min in a 50-ml  m e a s u r i n g  f lask,  and the volume was made up to the m a r k  
with the s ame  ethanol.  Of th is  solution, 1 ml  was t r a n s f e r r e d  to a f lask,  9 ml  of ethanol was added, and the 
optical  densi ty of the resu l t ing  solution was m e a s u r e d  at wavelengths of 246, 268, and 298 nm in a cel l  with 
a l aye r  th ickness  of 1 cm.  The optical  densi ty of a solution of a s tandard  sample  of p so ra l en  or  be rgap ten  
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TABLE 1. Amounts of P s o r a l e n  and Bergapten  in the 
P r e p a r a t i o n  Psobaren ,  % 

Batch Method of Usrnanov number el Found. % ~ s* et al. [2] 
the prep- 
aration sum psoralen I psoralen 

1 
I1 

If| 
IV 

97.80:I:0.98 
98,10:I: 1.03 
99.85+0.61 
97,48 :I:0.53 

72,10±0,33 
74,80±0,46 
73,69±0,19 
70,28±0,72 

Jbergaptel sum 

25070 97,60 
23,30 97,20 
26,16 99,45 
27,20 98,00 

72,10 
75.~ 
~ . ~  
~ . ~  

*The mean  values of four  de terminat ions ;  ~ - re la t ive  
a c c u r a c y  at a confidence level  of 95% [5]. 
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Fig .  1 

was m e a s u r e d  in pa ra l l e l  at X =298 nm, and the to ta l  amount (x, %) 
of fu rocoumar in s  in the absolu te ly  dry  m a t e r i a l  was calcula ted f r o m  
the fo rmula  

x _ D . C o .  lO0 

D o . a  " 

where  D and D o have optical  dens i t ies  of the t es t  solution ( p r e p a r a -  
tion} and of a solution of the s tandard  sample  at X =298 nm; C o is the 
weight of the sample  of s tandard  substance ,  g; and a is the weight 
of the sample  of p repa ra t ion ,  g. 

Then, fo r  the same  solution, the value of A was ca lcula ted  and 
the pe rcen tages  of p so ra l en  and bergapten  were  de te rmined  f r o m  the 
ca l ibra t ion  curve .  The t i m e  fo r  p e r f o r m i n g  an ana lys i s  is 1 h. 

C O N C L U S I O N S  

A modif icat ion of  the spec t ropho tomet r i c  method for  the s imul taneous  de te rmina t ion  of p so ra l en  and 
be.rgapten in m ix tu r e s  of them has been  p roposed .  
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