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QUANTITATIVE DETERMINATION OF EXTRACTABLE PROTEINS FROM PISUM SEEDS AND 
PODS DURING DEVELOPMENT 
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As pea seeds ripen, changes occur in the rate of protein deposition 
and in t h e t y p e of p r o t e i n syn thes i zed . The mother p lant p rov ides the 
c a r b o n a c e o u s and n i t r o g e n o u s n u t r i e n t s f o r t he b i o s y n t h e s i s o f the 
s t o r a g e p r o t e i n s i n t h e s e e d s . The n i t r o g e n o u s s u b s t a n c e s a r e not 
t r ans loca t ed d i r e c t l y to the seeds but a re in par t s to red in the pods as 
p r o t e i n , which i s t h e n b roken down and t r a n s f e r r e d to the deve lop ing 
seeds . 

In t h i s experiment., p r o t e i n content was determined a t e i g h t s t ages 
of pod and seed development in v a r . 'Dippes Gelbe V i k t o r i a ' in o rder to 
f o l l o w t h e changes in p r o t e i n concen t ra t ion (% of dry w e i g h t ) and con
t e n t ( m g ) d u r i n g d e v e l o p m e n t . Based o n t h e i r c h a r a c t e r i s t i c s o f 
s o l u b i l i t y , t h e e x t r a c t e d p r o t e i n s w e r e d i v i d e d i n t o a l b u m i n s and 
g l o b u l i n s f rom s e e d and i n t o w a t e r s o l u b l e (wsp) and wate r i n s o l u b l e 
p r o t e i n s ( w i p ) from pods. 

R e s u l t s a re g i v e n as percentage of dry weight ( F i g . 1a, 2 a ) and mg 
per pod ( F i g . 1 b ) , as w e l l as mg p r o t e i n of seeds per pod ( F i g . 2 b ) . 

The p r o t e i n c o n t e n t of the pods a lone , expressed as percentage of 
dry w e i g h t , d e c r e a s e d c o n t i n u o u s l y d u r i n g seed r i p e n i n g ( F i g . 1 a ) . 
H o w e v e r , t h e r e a l o r a b s o l u t e p r o t e i n c o n t e n t o f t h e p o d s 
(mg p r o t e i n / p o d ) at f i r : ; t i nc reased , then reached a maximum, and f i n a l l y 
d e c l i n e d ( F i g . 1 b ) . The i n i t i a l decrease i n percentage p r o t e i n was de 
pendent upon t h e g r o w t h of pods , which showed a rapid i n c r e a s e in dry 
w e i g h t . L a t e r the r educ t ion in percentage p r o t e i n was a t t r i b u t a b l e to a 
d iminut ion in t o t a l p r o t e i n . Water so lub l e and water i n s o l u b l e p r o t e i n s 
f o l l o w e d a s i m i l a r t r end , but the water i n s o l u b l e p r o t e i n s represen ted 
a n i n s i g n i f i c a n t f r a c t i o n o f t h e t o t a l a t a l l s t a g e s o f development 
( F i g . 1 b ) . 

In the case of seed p r o t e i n , expressed as percentage of dry we igh t , 
t h e c o n c e n t r a t i o n d e c l i n e d i n the e a r l y s t ages o f development; t h e r e 
a f t e r , i t i n c r e a s e d c o n s i d e r a b l y ( F i g . 2 a ) . T o t a l s eed p r o t e i n , 
c a l c u l a t e d w i t h r e g a r d t o t h e number o f s e e d s p e r pod, i n c r e a s e d 
s t e a d i l y from t h e f i r s t s t a g e o f d e v e l o p m e n t ( F i g . 2 b ) . The major 
p r o t e i n s y n t h e s i s d i d n o t b e g i n u n t i l a f t e r the lowes t va lue o f pe r 
c e n t a g e p r o t e i n had been r e a c h e d ( s t a g e e ) . From that t ime on, the 
p r o t e i n a c c u m u l a t i o n c o n t r i b u t e d s u b s t a n t i a l l y t o the inc rease i n dry 
w e i g h t . The c o n c e n t r a t i o n o f g l o b u l i n s was lower in the l a s t s tage o f 
d e v e l o p m e n t , j u s t a s was t o t a l p r o t e i n , w h e r e a s a lbumin i n c r e a s e d 
c o n t i n u o u s l y . In t he e a r l y s t a g e s t h e albumins represented the main 
f r a c t i o n , but in dry seeds the g l o b u l i n content was 1 . 3 - f o l d h i g h e r . 

From t h e s e r e s u l t s i t would appea r t h a t t h e o n s e t o f m a s s i v e 
p r o t e i n syn thes i s in the seeds i s c o r r e l a t e d wi th the r educ t ion o f t o t a l 
p r o t e i n content in the pods. 
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Fig. 1 . P r o t e i n c o n t e n t o f pods w i t h o u t s e e d s a t e i g h t s t a g e s o f 
development ( a - h ) . 

( a ) percentage of dry weight ( b ) mg p r o t e i n per pod 

Fig. 2 . P r o t e i n c o n t e n t o f s e e d s a t e i g h t s t a g e s o f d e v e l o p m e n t and 
r i p e n i n g ( a - h ) 
( a ) percentage o f dry weight ( b ) mg p r o t e i n o f s e e d s p e r 

pod 


