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CAROTENOID CONTENT AND PROVITAMIN A VALUES OF PEA SEEDS WITH ORANGE VS. 
YELLOW COTYLEDONS 

Elsewhere in t h i s volume a new seed c h a r a c t e r i s d e s c r i b e d , v i z . 
orange c o t y l e d o n s . Because t he d i f f e r e n c e i n c o l o r i n comparison t o 
typical ye l low seeds was ve ry c l e a r we d e c i d e d to a n a l y z e t he p i g m e n t 
e x t r a c t s by c h r o m a t o g r a p h y . Seeds of two l i n e s , Wt 11145 ( o r a n g e 
cotyledons) and Wt 3527 ( t y p i c a l y e l l o w c o t y l e d o n s ) , were ana lyzed . 

The m a t e r i a l was ground and hydro lyzed (KOH in a l c o h o l ) p r i o r to 
extract ion wi th hexane. 

Chromatographic s e p a r a t i o n of ca ro teno ids was done by MgO column 
chromatography using hexane and 20% s o l u t i o n of a c e t o n e in hexane as 
so lven t s . For the c a l c u l a t i o n of ca ro teno id con ten t , t abu la r va lues of 

were used, v i z : B-carotene 2592, B-cryptoxanthin 2386, l u t e i n 2550. 
For d e t e r m i n a t i o n o f t he p r o v i t a m i n v a l u e the b i o l o g i c a l a c t i v i t y o f 
S-carotene was taken as 100%, 6-cryptoxanthin as 57% and l u t e i n as 0. 

Chromatographic a n a l y s i s o f p i g m e n t e x t r a c t s from seeds o f l i n e 
Wt 3527 (ye l l ow c o t y l e d o n s ) showed the presence of two c a r o t e n o i d f r a c 
t ions ( F i g . 1 ) . T h e i r e l u t i o n was p o s s i b l e o n l y a f t e r u s i n g a 20% 
solution of acetone in hexane. Use of l e s s po la r s o l v e n t s d id not cause 
v i s i b l e m i g r a t i o n of the p igmen t s . Nor d id the above c o n d i t i o n s make 
possible the removal o f t r a c e l e v e l s o f b l u e - p i n k p i g m e n t ( p r o b a b l y 
anthocyanin) which formed an i s o l a t e d band at the top of the column. 

Chromatographic sepa ra t ion of pigments from seeds of l i n e Wt 11145 
(orange c o t y l e d o n s ) r evea l ed th ree bands o f ca ro teno ids ( F i g . 2 ) . The 
f i r s t , most mobile f r a c t i o n which did not occur in the " t y p i c a l " y e l l o w 
seeds was e luted by pure hexane. Two remaining f r a c t i o n s of ca ro teno ids 
were comparable wi th l i n e Wt 3527. Again , the band of b lue-p ink pigment 
was observed. 

Spectral i n v e s t i g a t i o n s showed ( F i g . 3 ) that c a r o t e n o i d s in s e e d s 
of l i n e Wt 11145 had t h e maximum a b s o r p t i o n in t h e f o l l o w i n g wave 
lengths (nm): 

I f r a c t i o n - 425, 450, 477 
II f r a c t i o n - 425, 4 46, 475 
I I I f r a c t i o n - 422, 445, 475 

On the basis of spec t ra l data the r e s p e c t i v e f r a c t i o n s w e r e i d e n t i f i e d 
as I - 6-carotene; II - f t-cryptoxanthin; I I I - l u t e i n . 

Carotenoid pigments i s o l a t e d from s e e d s of Wt 3527 ( F i g . 4) had 
maximum absorption in wave l eng ths (run): 

I f r ac t ion - 425, 4 46, 477 
II f r ac t i on - 422, 4 45, 475 

The above values i n d i c a t e the presence of 6 -c ryp toxanth in and l u t e i n . 
Table 1 g i v e s the content of ca ro teno ids and p r o v i t a m i n . 
Thus it appears that seeds of Wt 11145 have more than d o u b l e t h e 

amount of b i o l o g i c a l l y a c t i v e f . -c ryptoxanthin , plus a small amount of 
B-caro tene , i n c o m p a r i s o n w i t h t h e y e l l o w c o t y l e d o n l i n e . The 
provitamin a c t i v i t y was near ly t r i p l e d . The higher content of l u t e i n in 
l ine Wt 11145 is not s i g n i f i c a n t from a n u t r i t i o n a l po in t of v i e w . 
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