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Fura len  is  a p r epa ra t i on  with a photosensi t iz ing action consis t ing of combined pso ra l en  and bergap ten  
coumar in s .  Spec t rophotomet r ic  and c o l o r i m e t r i c  methods of de termining  these  fu rocoumar ins  in plant raw 
m a t e r i a l  have been p roposed  p rev ious ly  [1, 2]. 

We he re  desc r ibe  a spec t ropho tomet r i c  method of de te rmin ing  pso ra l en  and bergapten  in the p r e p a r a -  
tion without p r e l i m i n a r y  ch romatograph ic  separa t ion  of the combined fu rocoumar ins .  

The method is based  on the m e a s u r e m e n t  of the optical  densi ty  of a solution of a mix tu re  of p so ra l en  
and be rgap ten  at two wavelengths  (246 and 268 nm).  The optical  densi ty  of the solution at 297.5 nm,  where  
the specif ic  absorp t ion  coeff ic ients  of p so ra l en  and bergap ten  are  equal,  is m e a s u r e d  s imul taneously ,  
which enables  the total  content of fu rocoumar ins  to be de te rmined  (for the UV spec t r a  of p so ra l en  and 
bergapten ,  see Fig.  1). The amount of p so ra l en  is  calculated f rom i ts  known optical  dens i t ies  at 246 and 
268 nm and the amount of bergapten  by the di f ference.  This  method of ana lys i s  g ives  a somewhat  g r e a t e r  
a c c u r a c y  than the method desc r ibed  p rev ious ly .  

Table  1 g ives  the va lues  of the specif ic  absorp t ion  coeff ic ients  of the pure  compounds at the a p p r o p r i -  
ate wavelength.  

To check the accu racy  of this method,  s imul taneous  de te rmina t ion  of p so ra l en  and bergap ten  in synth-  
et ic mix tu re s  was p e r f o r m e d .  The e r r o r  in the de te rmina t ion  of each component  did not exceed ~- 5%, and 
of the total content did not exceed ~- 1.5%. 
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Fig.  1. UV spec t r a  of p so re l en  (1) 
and be rgap ten  (2) in 96% ethanol.  

Th ree  s amples  of furalen were  analyzed by this method 
(Table 2). We see f rom Table  2 that  the amount of combined fu ro-  
eoumar ins  found is  a lways somewhat  l e s s  than the amount of fura len  
taken,  which is due to the p r e s e n c e  of impur i t i e s  not absorb ing  at 
297.5 nm (probably solvent of c rys ta l l i za t ion .  

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

About 2 mg of fura len  (accura te ly  weighed) was d isso lved  in 
ethanol in a 50-ml  m e a s u r i n g  f lask  (solution A), and 1 ml  of solution 
A was  t r a n s f e r r e d  with a pipet te  to a f lask  and diluted with 5 ml  of 
ethanol (solution B). The optical  dens i t ies  of solution B at wave -  
lengths of 246 ,268 ,  and 297.5 nm were  de te rmined  on an SF-4A in-  
s t rumen t  in a l a y e r  1 cm thick.  The combined pe rcen tage  of p s o r a l -  
en and bergap ten  was  calcula ted f r o m  the following equation: 

1020- V.n. D 297'5 
x % =  ( ~ , ) p  , (1) 

where  X~c is the pe rcen tage  content of psora len  and bergapten ,  to-  
ge ther ,  in the sample ;  V is  the volume of solution A (in the method 
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TABLE 1 

Compound 

Psoralen 
Bergapten 

Wavelength, nm 

246 268 297,5 

1t97±6,33 219±1,33 512±1,58 
754+3,69 838±4,22 512+_2,13 

TABLE 2 

Amt. of [ Found, % 

SampleNo, taken,fUrMenmg total,mg psoralen bergapten 

1 I 2,438 t 1,931 I 79,69 2 2,916 2,826 84,01 
3 1,170 1,159 82,6: 

20,31 
15,99 
17,39 

used, V = 50 ml), ml;  n is the dilution fac tor  (in the method used,  n = 6); D 297.5 is the optical density of the 

solution at 297.5 nm; D 1% is the specific absorption coefficient of psora len  and bergapten at 297.5 rim, 
1 cm 

namely 512.5 (see Table 1) ; and P is the weight of furalen taken, mg. 

The percentage  of psora len  was de termined f rom the following equation: 

X% = ~ ~J~ ' "P; (2) ]-)1% ]268. (/31% ]246 {hl% "~246 i/,)1% "~268 
~ l c ~ ] ~  k ~ l c . 4 t l n  - -  \ ~ l c l z ) 5  " \ ~ l c a t j n  

/DI.~ ~24'~ I.% 246 where 13248 and D 268 are  the optical densi t ies  of solution B at 246 and 268 nm; and k ~,~,~ and , (D,~)~ are  

the specific absorpt ion coefficients of psora len  and bergapten at 246 nm (the symbols for  the specific ab- 
sorption coefficient  at 268 nm being analogous). 

After  the substitution of the numer ica l  values ,  Eq. (2) a ssumes  the following form:  

[D2~G.838 -- D~6S.754] .n. V 
X %  ~ 847,96.P • 

The bergapten content was de termined by the dif ference.  

C O N C L U S I O N S  

A spec t rophotometr ic  method for  the simultaneous determinat ion of psora len  and bergapten in the 
prepara t ion  "furalen ~ has been developed. 
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