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Pteryxin ,  3t-aeetyl-4W-angeloyl-2 ' ,  2 ' -d imethylpyrano-5  ~, 61:7, 8-coumar in ,  possesses  a spasmolyt ic  action with 
a myotropic and neurot ropic  na ture  

H3C O-C-CHs ~ H II 3 
o 

The pharmacological  study and cl inical  t r i a l s  of p teryxin  have now been completed. In this connection, the 
necess i ty  has a r i sen  for the development of a method for the quanti tat ive de terminat ion  of pteryxin in plant raw 
m a t e r i a l - - t h e  roots of Libanotis condensata (L) Grants  and in the c rys ta l l ine  powder. 

The roots of the plant contain, besides  pteryxin,  a number  of other na tura l  eoumar ins  [1-3]. In the method 
developed for the de te rmina t ion  of pteryxin,  a stage has been introduced in which the coumar in  der iva t ives  are  
separated by th in - layer  chromatography.  The separa t ion  was ca r r i ed  out on a plate with a nonfixed layer  of KSK s i l ica  
gel, GOST [State Standard] 3956/54, using n - h e x a n e - b e n z e n e - m e t h a n o l  (5 : 4 : 1) as the mobile phase. In UV light, 
p teryxin  possesses  a violet  f luorescence;  Rf 0.47 (figure). The UV spect rum of pteryxin has a s t rong absorpt ion band 
with a mola r  absorption coefficient of 12931 at 322 my, which is charac te r i s t i c  for 7, 8-dihydropyranocoumarins ,  with 
a specific absorpt ion coefficient of 335 :L 1.13 (mean of 25 independent determinat ions) .  This opens up the possibi l i ty  
of the development of a spectrophotometr ic  method of de te rmin ing  pteryxin. 
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UV spec t rum of p teryxin  in 96% ethanol. 

In the range of working concentra t ions ,  the absorption of solutions of pteryxin obeys the L a m b e r t - B e e r  law. 

Exper iments  have been ca r r i ed  out on the de terminat ion  of Fteryxin in the c rys ta l l ine  powder (Table 1}. As 
follows from Table  1, the maximum re la t ive  e r r o r  in this case does not exceed I1.7%. 

Table  1 

Pteryxin taken, 
mg 

0,930 
0.979 
1.003 
1.050 
1.044 

Pteryxin found, mg 
(mean of two deter- 
minations) 

0.940 
0.962 
0,998 
1.035 
! .041 

Error 

Absolute, mg ] Relative, % 

+0.010 +1.05 
--0.017 --1.63 
--0.005 --0.50 
--0.015 -- ! .43 
--0.003 --0.21 

To de te rmine  the completeness  of the elution of the pteryxin from the s i l ica  geI, exper iments  were ca r r i ed  out 
on the chromatography and subsequent  de terminat ion  of pteryxin (Table 2). As can be seen from Table 2, the 
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r e l a t i v e  e r r o r  of  a s i n g l e  d e t e r m i n a t i o n  is  b e t w e e n  0.84 and  3.72% and is  n e g a t i v e ,  wh ich  i s  due  to the  i n c o m p l e t e  
r e m o v a l  of  the  p t e r y x i n  f r o m  the  s i l i c a  gel .  T h e  m e a n  e r r o r  of t h r e e  d e t e r m i n a t i o n s  fo r  t h r e e  s a m p l e s  was  2 . 3 7 - 3 . 0 5 ,  
w h i c h  p e r m i t s  a m e a n  c o r r e c t i o n  f a c t o r  of 1.030 to be  i n t r o d u c e d  in to  the  f o r m u l a  fo r  c a l c u l a t i o n .  

T a b l e  2 

[ 
Amount I Amount Relative error, Number in 
t a k e n  / found % sequence 

mg one deter- mean of 
mination t h r e e  

,} 2 0.02604 
3 
' } 2 0.02991 
3 

' I  2 0.03489 
3 

002537]2 ,} 
0.0~82 --0.84 --2,37 
0.02507 --3,72 
0.02895 --3.2o } 
0.02925 --2,25 --3,05 
0.02880 --3.7~ 
0.03403 --2.49 } 
0.03389 --2.90 --2.90 
0.03373 --3.33 

T h e  r e s u l t s  of the  d e t e r m i n a t i o n  of  p t e r y x i n  in the  r o o t s  of the  p l a n t  in d u p l i c a t e  a r e  g iven  in T a b l e  3. The  

d e v i a t i o n  f r o m  the  m e a n  of two i n d e p e n d e n t  d e t e r m i n a t i o n s  d o e s  no t  e x c e e d  1.38%, wh ich  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  m e t h o d .  

Number in 
sequence 

T a b l e  3 

Pteryxin ] Mean D e v i a t i o n  
content [ from the mean 

2.520 )2.535-0.59 
2.550 +0.59 
0.215 } +1.36 
0 . 2 2 0  0.217i --1 .~6 

+1.38 ~. 100 1.085 
1.070 -- 1.38 

To d e t e r m i n e  the  a c c u r a c y  of the  m e t h o d ,  e x p e r i m e n t s  w e r e  c a r r i e d  out  w i th  a d d i t i o n s  of p u r e  p t e r y x i n  to the  

e x t r a c t  f r o m  the  r o o t s  of L. c o n d e n s a t a .  T h e  m e a n  r e l a t i v e  e r r o r  of t h r e e  d e t e r m i n a t i o n s  d id  not  e x c e e d  1.3% ( T a b l e  

Pteryxin 
a d d e d  

0.~2 
1.494 
4.093 

4). 

T a b l e  4 

Pteryxin 
Nominal found 

] amount / (mean of I 
• t n r e e  of pteryxm determina- 

tions) 
mg 

25.340 25.340 
26.012 25.873 
26.834 26.49t 
29.433 29. I02 

Error 

Absolute, R e l a t i v e ,  
mg / % 

0.~9 
0.343 
0.321 

o.~o 
t.280 
1.0g0 

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

D e t e r m i n a t i o n  of p t e r y x i n  in a p o w d e r .  T h e  work  w a s  c a r r i e d  out  wi th  a c h r o m a t o g r a p h i c a l l y  p u r e  s a m p l e  of 
p t e r y x i n  w i th  m p  8 0 - 8 1  ° C. P t e r y x i n  (1 m g ,  a c c u r a t e l y  we ighed)  was  d i s s o l v e d  in e t h a n o l  in a 2 5 - m l  m e a s u r i n g  f l a s k ,  
and  the  s o l u t i o n  w a s  m a d e  up to the  m a r k  wi th  e t h a n o l  ( s o l u t i o n  A);  1 m l  of s o l u t i o n  A was  d i l u t e d  wi th  5 m l  of e t h a n o l ,  
and  t he  o p t i c a l  d e n s i t y  of the  r e s u l t i n g  s o l u t i o n  w a s  d e t e r m i n e d  on an  S F - 4 A  s p e c t r o p h o t o m e t e r  in  a 1 - c m  c e l l  a t  a 
w a v e l e n g t h  of 322 m#.  T h e  p e r c e n t a g e  c o n t e n t  of p t e r y x i n  was  c a l c u l a t e d  f r o m  the  f o r m u l a  

' l O 0 0 . v . n . D 3 2 2  

x -  ~ D ' ° ' -322p  t ' 

w h e r e  v is  the  v o l u m e  of s o l u t i o n  A; 
n is  t he  d i l u t i o n  f a c t o r ;  
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p is the weight of pteryxin,  mg; and 
1 is the thickness of the cel l ,  cm. 

Dete rmina t ion  of p teryxin  in the roots  of Libanotis  condensata  (L) Grants.  The ground roots  with a pa r t i c l e  s ize  
of 1 -2  mm (1 g, accura te ly  weighed) were  covered  with 30 ml  of methanol  and the mix ture  was boiled for 15-20 rain. 
The contents of the flask were  cooled to 20 ° C and the solution was f i l te red  through a paper  f i l te r ,  a f te r  which 15 ml  of 
the methanol ic  ex t rac t  was evapora ted  to dryness .  The dry  r e s idue  was d isso lved  in 5 ml of ch lo ro fo rm and 0.01-0.02 
ml  of the resu l t ing  solution was deposi ted on a ch roma tog ram and was chromatographed for 25-35 rain in a thin l ayer  
of KSK s i l i ca  gel (2 g of s i l i ca  gel in 7 ml of isopropanol  on a plate) in the n - h e x a n e - b e n z e n e - m e t h a n o I  (5 : ,i : 1) 
sys tem.  The eh roma tog ram was examined in UV light and the spot of pteryxin with Rf  0.47 was marked  (in UV light 
pteryxin p o s s e s s e s  a v io le t  f luorescence) .  The sect ion of s i l i ca  gel marked  was t r a n s f e r r e d  quant i ta t ively to a ground 
s toppered f lask having a capaci ty  of 15-20 ml,  15 ml  of ethanol was added, and the f lask was heated in the water  bath 
at 40-50  ° C for  20-25  rain. Then the contents of the flask were  cooled to room tempera tu re ,  5 ml  of the solution was 
taken with a pipet, and this was f i l t e red  through a dense f i l t e r  paper  into a cel l  1 cm thick. The optical densi ty  of the 
resu l t ing  solution was de te rmined  at a wavelength of 322 m~ against  the eluate f rom an equal amount of s i l i ca  gel f rom 
the same plate. The percen tage  of p teryxin  was calcula ted f rom the following formula:  

x - 1,030. v t • v3- D3~2 

%'P.(Di~rn) a22' 

where  v is the volume of the extract ;  
v 2 is the volume of the ex t rac t  deposi ted on the chromatogram;  
v~ is the volume of the eluate; 
p is the weight of the raw m a t e r i a l ,  g; and 
1.030 is a co r r ec t i on  factor.  

C O N C L U S I O N S  

A spectrophotometric method for the determination of pteryxin in a crystalline powder and in the roots of 
Libanotis condensata (L) Grants has been proposed. 
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