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The furocoumar in  peucedanin is  used in medicine as an ant i tumoral  and sensi t iz ing agent [1-3].  A method for  the 
quantitative de terminat ion  of peueedanin based on its prepara t ive  isolation and subsequent t i t ra t ion  has been descr ibed 
in the l i t e ra tu re  [4]. 

We propose a spectrophotometr ie  method for de termining  peucedanin in a c rys ta l l ine  powder and in the roots of 
Peucedanum Morisoni  Bess.  (Morison's  hogsfennel). In addition to peueedanin, the roots of this plant contain other 
natura l  coumar ins  [5, 6]. Consequently, in this method, t h in - l aye r  chromatography was used to separate  the mixture  
of coumar in  der iva t ives .  Separation was ca r r i ed  out on a plate with a nonfixed layer  of KSK si l ica  gel in the pet ro leum 
e ther -d ie thy l  ether (1 : 2) system.  

The UV spect rum of peucedanin (figure) has a se r ies  of s trong bands due to t rans i t ions  of the w-v type [7]. For  
the quantitative de terminat ion  of this  substance,  the most  convenient band is that with a maximum at 298 m# and a 
specific absorption coefficient of 401 ± 1.5 (mean of 20 independent determinat ions) .  
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In the range of working concentrat ions ,  the absorption of solutions of peucedanin obeys Bee r ' s  law. 

We have per formed exper iments  on the determinat ion of peucedanin in the c rys ta l l ine  powder (Table 1). As 
follows from the table,  the maximum rela t ive  e r r o r  of the determinat ion in this case is +2%. 

Table 1. Results  of Determinat ion  of 
Peucedanin 

Amount Amount found, mg ] E r r o r  
taken, (mean of two ~ ]  absolute, I relative, 

mg. experiments) ] rag. [ % 

1.09! 1.105 ~ j  +0.014 t +~28.28 
1.110 1.102 [ --0.008 ] , 0 .72  
0.926 o.%t ] +0.005 I +0.54 
1.002 0.987 i --0.014 [ --1.32 

To de termine  the completeness  of the elution of peucedanin from the si l ica gel, exper iments  were ca r r i ed  out 
(in triplicate} involving the chromatography and subsequent quantitative determinat ion of pure peucedanin (Table 2). 

It can be seen f rom Table 2 that the re la t ive  e r r o r  of a single de terminat ion  is  in the range from 0.8 to 3.2% and  
is always negative,  which is due to the incomplete removal  of the substance f rom the s i l ica  gel. The mean e r r o r  of 
free de terminat ions  for four samples  l ies  within fair ly  nar row l imi ts  (1.22-2.36%); this jus t i f ies  the inser t ion  into the 
formula  for calculat ion of a cor rec t ion  factor of 1.018. 



The exhaus t i ve  e x t r a c t i o n  of the  to ta l  f u r o c o u m a r i n s  f r o m  the plant  r a w  m a t e r i a l  took 3 h r .  

Tab le  2. R e s u l t s  of the  Quan t i t a t ive  D e t e r m i n a t i o n  
of P u r e  P e u c e d a n i n  A f t e r  C h r o m a t o g r a p h y  

Amount Amount 
taken f o u n d  

~g 

9.880 
10.087 9.980 

9.780 
11.976 

12.116 11.969 
11.958 
19.760 

20.196 !00.005 
19.671 
20.978 

2i,200 20.858 
20.5% 

Relative 
error, % 

one  deter-  mean  f r o m  
minat ion  three determi-  

nat ions  

-2.07 
--I .02 2.04 
-3.04 
-1.15 
-1  .'21 1.22 
--I .30 
--2,10 
--0.84 1.84 
--2.59 
--1.52 
--1.61 1.99 
--2.84 

The conten t  of peueedan in  in the  roo t s  of M o r i s o n ' s  hogsfennel  was  d e t e r m i n e d  in dup l ica te  (Table  3). The  
dev ia t ion  f r o m  the  m e a n  of two d e t e r m i n a t i o n s  did not e x c e e d  2%, 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  
method .  

Tab l e  3. R e s u l t s  of the D e t e r m i n a t i o n  
of P e u c e d a n i n  in the Roots  of 

M o r i s o n ' s  Hogsfenne l ,  % 

Numberl Peuce- Deviat ion  
of the Run dauin Mean . from the 

co nten t  sample mean 

1.33 
1 , 3 4  
2.14 
2.22 
1 , 8 2  
1 , 8 9  

1 3351 --0.38 

21180 +0.38 --1.83 
+1.83 

1.8551 --1"88 
+1.89 I 

To d e t e r m i n e  the  a c c u r a c y  of the  me thod  we p e r f o r m e d  e x p e r i m e n t s  
e x t r a c t  of the  roo t s  of M o r i s o n ' s  hogsfenne l  (Table  4). T h e s e  e x p e r i m e n t s  
d e t e r m i n a t i o n s  does  not  e x c e e d  2%. 

with t he  addi t ion of p u r e  peucedan in  to an 
show tha t  the  m e a n  r e l a t i v e  e r r o r  of t h r e e  

Tab l e  4. R e s u l t s  of E x p e r i m e n t s  with the 
Addi t ion  of P e u c e d a n i n  to an E x t r a c t  of 

the Roots  of M o r i s o n ' s  Hogsfenne l  

Found I Error A m o u n t  No mina l  (mean o f  
added a m o u n t  three 

present expts.) absolute I relative 

mg 

o:~8 
1 . 5 7  
3,42 

20.86 
21.42 
22.43 
24.28 

20,86 
21.20 
22.30 
23.88 

0~2 
0.13 
0.40 

1~2 
0.50 
1 . 6 4  

It was i n t e r e s t i n g  to c o m p a r e  the t i t r a t i o n  me thod  [4] and the  p r o p o s e d  s p e c t r o p h o t o m e t r i c  me thod  fo r  
d e t e r m i n i n g  the content  of peucedan in  (Table  5). 

As fo l lows  f r o m  the  table ,  the  t i t r a t i o n  me thod  g ive s  v a l u e s  5 - 1 5 %  h i g h e r  than t hose  g iven  by the 
s p e c t r o p h o t o m e t r i c  method ,  which is  p robab ly  due to the  inadequa te  s e p a r a t i o n  of peucedan in  f r o m  the  o the r  c o u m a r i n  
d e r i v a t i v e s  con ta ined  in the hogsfenneI  r o o t s .  

EXPERIMENTAL 

A s a m p l e  of peucedan in  with mp 109" C ( f rom CC14), the  homogene i ty  of which was  checked  by c h r o m a t o g r a p h y ,  



was used. 

Table  5. Resul t s  of a Compar i son  of the 
Spect rophotometr ic  and the Ti t ra t ion  

Methods, % 

Content of peucedanin 

titration speetro- 
method photometric 

method 

1.51 1.34 
2,31 2. I8 
2.18 1.85 
3.00 2,82 

Difference, 
% 

13,40 
5.96 

14.60 
6.~8 

Determinat ion  of peucedanin in a powder.  A l - r a g  sample  of peucedanin (accurately weighed) was d issolved in 
ethanol in 25-ml measur ing  flask and the solution was made up to the mark  with ethanol (solution A). To 2 ml of 
solution A was added 10 ml of ethanol, and the optical density of the solution was de te rmined  on an SF-4A 
spec t rophotometer  in a 1 - c m  celt  at a wavelength of 298 mp. The percentage  content of peucedanin was calculated f rom 
the fo rmula  

1000. V.n.D..,~8 299. D.,,,s 
(Dl~m)~,~'p  t p ' 

where  V is the volume of solution A; 

n is  the dilution fac tor ;  

p is the weight of peucedanin, mg;  

I is the th ickness  of the cel l ,  em. 

Determinat ion  of peucedantn in hogsfennel roots .  A 1-g sample  of the comminuted hogsfennel roots  (accurately 
weighed) was ,extracted with methanol in a Soxhlet apparatus for 3 -3 .5  hr  (8-10 overflows).  The methanolic  ext rac t  
was evapora ted  to dryness ,  and the dry ex t rac t  was dissolved in 10 ml of methanol;  0.01-0.03 ml of this solution was 
chromatographed in a thin l aye r  of KSK s i l ica  gel in the pe t ro leum e the r -d i e thy l  e ther  (1 : 2) sys tem.  The s i l i ca  gel 
was deposi ted on a plate by shaking it with ch loroform.  After  chromatography (30-40 min) the ch romatogram was 
observed  in UV light.  The peucedanin spot with Rf 0.49 (in UV light, peucedanin p o s s e s s e s  a yellow f luorescence)  was 
marked .  This par t  of the s i l ica  gel was t r a n s f e r r e d  to a 15-20 ml flask, t r ea ted  with 10 ml of alcohol,  and left  for 12 
hr ;  5 ml of the resul t ing  solution was f i l t e red  through dense f i l t e r  paper  into a cell  with a l aye r  thickness  of 1 cm. The 
optical density of the solution was de te rmined  at a wavelength of 298 m/~ against  an eluate of an equal amount of s i l ica  
gel f rom the same plate.  The percen tage  content of peucedanin was calculated f rom the following formula:  

X z  1.OI8.VI.V3.D.~s 
v~ p ( D, c,,)~8 

where V 1 is  the volume of the ex t rac t ;  

V~ is the vo lume of the ex t rac t  deposi ted on the ch roma tog ram ; 

V 3 is the volume of the eluate;  

1.018 is the co r rec t ion  fac tor ;  and 

p is the weight of the raw mate r ia l ,  g. 

C O N C L U S I O N S  

A spec t rophotomet r ic  method has been proposed for de termining  peucedanin in a c rys ta l l ine  powder and in the 
roots  of Peucedanum Morisoni  Bess .  
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