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T h i s  p a r t  of  s t u d y  w a s  u n d e r t a k e n  to c o m p l e t e  a p r e v i o u s  s t u d y  o n  t h e  
b i o c h e m i c a l  a n d  b i o l o g i c a l  e v a l u a t i o n  of  s o m e  E g y p t i a n  foods .  A s s e s s -  
m e n t  of d i e t a r y  p r o t e i n  q u a l i t y  c a n  b e  d o n e  b y  g r o w t h  e x p e r i m e n t s .  
B e s i d e s ,  i t  c a n  b e  a l so  e v a l u a t e d  b y  s t u d y i n g  t h e  s e r u m  p r o t e i n s  a n d  t h e  
c h a n g e s  in  t h e  c o n c e n t r a t i o n  of  f r ee  s e r u m  a m i n o  a c i d s  of  a n i m a l s .  

I t  is  w e l l  k n o w n  t h a t  s e r u m  a l b u m i n  is  t h e  f r a c t i o n  of  s e r u m  p r o t e i n  
t h a t  is  r e d u c e d  b y  p r o t e i n  d e p l e t i o n .  T h e r e  is  n o  p a t h o l o g i c a l  c o n d i t i o n  in  
w h i c h  s e r u m  a l b u m i n  is e l e v a t e d .  O n  t h e  c o n t r a r y ,  s e r u m  g l o b u l i n s  a r e  
a b o v e  n o r m a l  in  c a s e s  of  p a r a s i t i c  o r  b a c t e r i a l  i n f e c t i o n s  d e s p i t e  p r o t e i n  
d e f i c i e n c y  in  t h e  b o d y .  T h e y  a r e  n e v e r  r e d u c e d  b e l o w  n o r m a l  e v e n  in  
s e v e r e  l a c k  of  d i e t a r y  p r o t e i n .  S u c h  c h a n g e s  in  s e r u m  a l b u m i n  o r  g l o b u l i n  
r e f l e c t  c o n s e q u e n t  c h a n g e s  o n  t o t a l  s e r u m  p r o t e i n s .  I t  is  p o p u l a r  to  
d e s c r i b e  t h e  s t a t e  of  s e r u m  p r o t e i n s  in  t e r m s  of  a l b u m i n / g l o b u l i n  ra t io .  
S o m e t i m e s  d e t e r m i n a t i o n  of s e r u m  a l b u m i n  a l o n e  s h o w s  p r o t e i n  d e p l e -  
t i o n  if i t  i s  r e d u c e d  (1). C h a n g e s  in  t h e  c o n c e n t r a t i o n s  of f r ee  a m i n o  a c i d s  
of  s e r u m  c a n  a l so  p o i n t  o u t  to  t h e  n u t r i t i v e  v a l u e  of  a d i e t a r y  p r o t e i n  (2). 
C o n c e n t r a t i o n  of  e s s e n t i a l  a m i n o  a c i d s  is  l o w e r e d  in  c a s e  of  p r o t e i n  
d e p l e t i o n  b e c a u s e  t h e  b o d y  c a n n o t  s y n t h e s i z e  t h e m .  T h u s  t h e  r a t i o  of  
n o n e s s e n t i a l  to  e s s e n t i a l  ( N E A A / E A A )  is a l w a y s  i n c r e a s e d .  

I n  t h i s  s t u d y ,  t h e  e x p e r i m e n t s  a r e  c o n d u c t e d  to  i n v e s t i g a t e  t h e  e f f ec t  of  
l u p i n u s  t e r m i s  a n d  f e n u g r e e k  s e e d s  p r o t e i n  i n t a k e  o n  t h e  b l o o d  s e r u m  
c o n s t i t u e n t s  of  ra t s .  

M a t e r i a l s  and m e t h o d s  

Exper iments  were done as descr ibed in Par t  1 of this study, the number  of 
groups, normal,  experimental ,  and non-protein diet, were the same. After 4 weeks,  
the rats were kil led with chloroform. Blood was taken by cardi-puncture.  The total  
serum protein  was de te rmined  by usual  Kjeldahl method  (3). The electrophoretic  
serum-protein pat tern was done using Durrum method (4) from which albumin/  
globulin fraction ratios were determined.  Determinat ion of free amino acids in 
blood was done by using the method used by Abdou and Awadalla (5). 
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R e s u l t s  and  d i s c u s s i o n  

Table 1 shows the total se rum protein, a lbumin/globul in  ratio, and 
N E A A / E A A  ratio. Data  for total se rum protein  for animals fed casein are 
slightly h igher  than those fed other  proteins. The difference is not  signifi- 
cant  (P > 0.05). In  the main  time, total se rum proteins  are higher  in animals 
fed lupinus  termis, roasted and germina ted  fenugreek  seeds than in those 
fed raw seeds. The a lbumin/globul in  ratios showed  a similar trend. This 
reflects the better  quali ty of lupinus  termis and  prepared  fenugreek pro- 

Table 1. Total serum protein, albumin globulin ratio, and nonessential to essential 
free blood amino acids of rats fed different protein diets. 

Meal Total serum Albumin-globulin NEAA-EAA 
portein ratio ratio 

Casein 7.33 1.48 1.50 
Non-protein diet 3.90 0.62 3.24 
Lupinus termis Guiza 1 7.00 1.37 1.68 

Guiza 2 7.00 1.35 1.69 
Balady 6.90 1.39 1.67 

Fenugreek seeds raw 6.79 1.32 1.69 
roasted 6.97 1.37 1.67 
germinated 7.00 1.38 1.66 

teins. Changes  in the concent ra t ions  of free amino acids of se rum also 
reflects the dietary protein quality. The ratio of nonessent ia l  to essential  
free se rum amino acids increased in case of rats fed non-prote in  diet as the 
body  cannot  synthesize the essential amino acids. W h i t e h e a d  a n d  D e a n  (2) 
found  that  the  ratio of free nonessent ia l  to essential amino acids ranged 
be tween  3.5 to 8.0 in case of kwashiorkor .  The ratio decreased with 
t rea tment  and clinical i m p r o v e m e n t  approach ing  the value of 2 and below 
for the se rum of heal thy children. In  this study, ratio of NEAA/EAA of rats 
fed casein was 1.5, whereas  in ranged be tween  1.66 to 1.9 for the  tested 
protein. At the maint ime,  the non-pro te in  diet showed  a figure of 3.24. 

F rom this s tudy  we can conc lude  that  the lupinus-termis  and fenug- 
reek seeds are good  sources  of protein. Toxic  subs tances  in raw fenugreek  
seeds decreased its nutri t ive quality. Trea tment  of seeds either by heat  or 
germinat ion improve  the nutr i t ive value of its proteins. This fact can be of 
value if it is conveyed  to the publ ic  th rough  the proper  channels  of 
nutr i t ion education.  

Summary 

This stud}, was undertaken to study the changes of the blood constituents of rats 
fed different proteins (|upinus termis, Guiza I, 2 and balady; fenugreek seeds, raw, 
roasted, and germinated). The total serum protein for animals fed casein was 
slightly higher than those fed other proteins. Total serum protein of animals fed 
lupinus termis, roasted and germinated fenugreek was higher than those fed raw 
seeds. The albumin/globulin ratios showed a similar trend. The ratio of non- 
essential to essential free serum amino acids of rats fed non-protein diet was higher 
than those fed protein. 
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L u p i n u s  t e r m i s  a n d  f e n u g r e e k  seeds  a re  good  sou rce s  of p ro te in .  T r e a t m e n t  of 
s e e d s  e i t h e r  b y  h e a t  of g e r m i n a t i o n  i m p r o v e s  t h e  n u t r i t i v e  v a l u e  of t h e  p ro te ins .  
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