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It is known that flavonoids a r e w i d e l y  dis t r ibuted in plants and have valuable pharmacologica l  p roper t i es .  The 
compara t ive ly  l i t t le  studied group of isof lavones is of g rea t  in teres t ,  and this applies pa r t i cu la r ly  to osajin,  p resen t  in 
the f ru i t  of Maelura  aurant iaca  Nut t . ,  fami ly  Moraeeae  (osage orange) [1], which inhibits the growth of t ransplanted 
animal tumors  by 80% [2] and pos se s se s  other valuable p roper t i es  [3]. 

L i t e r a tu re  information on the content of osajin in osage orange is lacking. We have de te rmined  it by a 
ch romatospec t ropho tomet r i c  method which does not r equ i r e  l a rge  amounts of raw mate r ia l  and is dis t inguished by its 
high accuracy.  

A considera t ion  of the UV spec t rum of osaj in (figure) shows three maxima,  in the 224-, 275-, and 362-mt~ 
regions .  The f i r s t  and third of these maxima a re  not suitable for analytical  purposes  since they are  of feeble intensity~ 
F u r t h e r m o r e ,  the use of the shor t -wave  maximum is unsuitable for pure ly  technical reasons.  The mos t  sui table is the 
maximum in the 275-m/~ region,  which has the highest  intensity. 

The specif ic  absorption,  ~1% at this wavelength is fa i r ly  high, 1128, which makes it possible  to use it for  ~ l e m '  
analytical  purposes .  We have de te rmined  the specif ic  absorption of solutions of var ious concentrat ions  (from 0.01 to 
0.1 #g). At this wavelength the absorption obeys the B o u g u e r - L a m b e r t - B e e r  law. 
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UV spec t rum of osajin in ethanol (c 0.01 
rag/m1). 

Pure  osajin,  and also ethanolic ex t rac t s ,  were  chromatographed on FN-3 paper.  The best  separat ion of osaj in 
f rom the accompanying polyphenols [4] took place in a mix ture  of ethyl acetate,  fo rmic  acid, and water  on paper  
impregnated with ethylene glycol.  Methanol was used as the solvent.  A determinat ion  of the optical dens i t ies  of 
ex t rac ts  obtained under  var ious  conditions showed that the optimum conditions for elution are  boiling for  30 rain. In 
this case  only about 96.74~o (±0.4%) of the adsorbed osajin is eluted. Consequently, in the fo rmula  used for  our 
calculat ions  we introduced a co r rec t ion  factor  of 1.034, and the specif ic  absorption was taken as 1090. 

The best  solvent  for  the ext rac t ion  of osajin f rom the plant raw mate r ia l  is ethanol; the most  rapid equi l ibr ium 
between the content of osajin in the raw mate r i a l  and in the ext rac t  was found with boiling for 30 min. 

A combination of the optimum conditions for  extract ion,  chromatography,  and elution has enabled us to propose  
the method descr ibed  below. To de te rmine  the accuracy  of the method, we have ca r r i ed  out exper iments  with the 
addition of definite amounts of osajin to a weighed sample  of raw mate r ia l .  These amounts were  found in all 
exper iments  with an accuracy  of ±2.29%. Six pa ra l l e l  exper iments  on one of the samples  also conf i rmed the accuracy 
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of the p r o p o s e d  m e thod  ( see  table) .  

Content of Osajin in the Fruit of Osage Orange 

(% of the Absolutely Dry Weight) 

Weight of Osajin Deviation from Square deviation 
~the arithmetic / from the 

raw'material found, % mean I arithmetic mean 

0.25 
0.25 
0.25 
0.25 
0,25 
0.25 

6.30 
6.40 
6.40 
6.25 
6.30 
6.25 

o o 
÷0.I 0,01 
+0.1 0.01 
--0,05 0,0025 

0 0 
--0.05 0,0025 

Mean square deviation from 
the arithmetic mean :~0. 0022 

Confidence interval 0. 0001 
Maximum error of the result 0.0006 
Relative error of the result 0.99 % 
Interval value 6,3 5_ O. 0{)01 

We have studied various organs of the osage orange by this method. The amount of osajin present in the fruit 
(6.4%) is greater than in the leaves (0.23%); it is completely absent from the bark of the stem. 

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

An a c c u r a t e l y  weighed  0 .25-g  s a m p l e  of the a i r - d r i e d  m a t e r i a l  which had been  c o m m i n u t e d  and p a s s e d  th rough  a 
s i e v e  (with a p e r t u r e s  having  a d i a m e t e r  of 0.2 ram) was p l aced  in a 25-m1 f l a sk  f i t t ed  with a r e f l u x  c o n d e n s e r ,  10 ml  of 

e thanol  was added,  and the m i x t u r e  was  hea t ed  in a boi l ing  w a t e r  ba th  for  30 rain. The f l a s k  and i ts  co n t en t s  w e r e  then 

cooled ,  and the e x t r a c t  was  b r o u g h t  to  i t s  o r i g ina l  weigh t  with p u r e  so lven t  and shaken .  The f i l t e r e d  e x t r a c t ,  5 ml ,  
was mixed  with 5 ml  of p u r e  so lven t ,  and 0.02 ml  of the e x t r a c t  was  d e p o s i t e d  by a m i c r o p i p e t t e  on the s t a r t i n g  l ine  of 
a s h e e t  of FN-3  c h r o m a t o g r a p h i c  p a p e r  p r e v i o u s l y  i m p r e g n a t e d  with a 20% so lu t ion  of e t h y l e n e  g lyco l  in w a t e r  and 

d r i e d  in a i r .  C h r o m a t o g r a p h y  was c a r r i e d  out by the a s c e n d i n g  m e t h o d  in an ethyl  a c e t a t e - f o r m i c  a c i d - w a t e r  (5 : 2 : 3) 
s y s t e m  at  20 ° C for  24 hr .  The c h r o m a t o g r a m s  w e r e  b rough t  to the a i r - d r i e d  s t a t e ,  the s e c t i o n s  of the p a p e r  
c o r r e s p o n d i n g  to the s p o t s  of o sa j i n  in the R f  0.63 r e g i o n  (dark  s p o t s  in UV light) w e r e  cut out, r e d u c e d  to p i e c e s  ( 1 - 2  

ram),  and t r a n s f e r r e d  into a 2 5 - m l  f l a s k  f i t t ed  with a r e f l u x  c o n d e n s e r .  Then  5 ml  of m e t h a n o l  was  added to the f l a sk  

and i t  was hea t ed  in a w a t e r  bath  fo r  30 min .  A f t e r  cool ing ,  the f l a s k  was weighed  and p u r e  so lven t  was  added to 
r e s t o r e  the o r i g ina l  weight .  The r e s u l t i n g  so lu t ion  was p l aced  in the ce l l  of a s p e c t r o p h o t o m e t e r  ( l aye r  t h i c k n e s s  of the 
l iquid 1 cm),  and the opt ica l  d e n s i t y  of the so lu t ion  was  m e a s u r e d  at  a wave leng th  of 275 m#.  

The  con ten t  of o sa j i n  (X) was ca l cu l a t ed  f r o m  the f o r m u l a  

X = D. V,- V~. 10 
1090.a. V3 (100 --c)' 

w h e r e  D is  the op t ica l  d e n s i t y  of the e lua te  f r o m  the c h r o m a t o g r a p h i c  p ap e r ;  
V1 is the vo lume  of the e x t r a c t  f r o m  the r a w  m a t e r i a l ,  a f t e r  d i lu t ion  with e thanol ,  ml;  
V2 is  the vo lume  of the s o l v e n t  u s e d  f o r  e lu t ion,  ml;  

V3 is the vo lume  of the e x t r a c t  d e p o s i t e d  on the c h r o m a t o g r a m ,  ml ;  
a is  the we igh t  of the r a w  m a t e r i a l ,  g; and 

c is  the m o i s t u r e  con ten t ,  %. 

C O N C L U S I O N S  

A c h r o m a t o s p e c t r o p h o t o m e t r i c  me thod  fo r  the quan t i t a t ive  d e t e r m i n a t i o n  of o sa j in  in v a r i o u s  o r g a n s  of M a c l u r a  
a u r a n t i a c a  Nutt. has  b e e n  p r o p o s e d .  I t  has  b e e n  e s t a b l i s h e d  that  the b e s t  type of r a w  m a t e r i a l  is the f r u i t  of the p lant ,  
which  con t a in s  about  6.4% of osa j in .  
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