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R i c e  is  t h e  p r i n c i p a l  f o o d  c r o p  of  a b o u t  o n e  ha l f  of  t h e  p o p u l a t i o n  of  t h e  
w o r l d .  I t  is a l so  t h e  p r i n c i p a l  s o u r c e  of p r o t e i n  in  t h e  d i e t s  of S o u t h e a s t  
A s i a .  I t  is  c o n s i d e r e d  t h e  s t a p l e  f o o d  of t h e  m a j o r i t y  of  E g y p t i a n s .  E g y p t  
c o u l d  b e  c o n s i d e r e d  as  o n e  of t h e  i m p o r t a n t  c o u n t r i e s  p r o d u c i n g  r ice .  I n  
E g y p t  n e w  v a r i e t i e s  a r e  a l w a y s  i n d u c e d  in  o r d e r  to  i m p r o v e  t h e i r  t e c h -  
n o l o g i c a l  p r o p e r t i e s  a n d  t h e i r  r e s i s t a n c e  to  d i f f e r e n t  d i s e a s e s .  

T h e  d i f f e r e n t  v a r i e t i e s  of  r i c e  n e w l y  p r o d u c e d  in  E g y p t  a r e  G i z a  171, 
G i z a  172, a n d  G i z a  180. T h e  n u t r i t i v e  v a l u e  of s u c h  n e w l y  p r o d u c e d  
v a r i e t i e s  n e e d s  d e t a i l e d  i n v e s t i g a t i o n s  e s p e c i a l l y  fo r  t h e  q u a n t i t y  a n d  
q u a l i t y  of  t h e i r  p r o t e i n  c o n t e n t s ,  w h i c h  a r e  e x p e c t e d  to  v a r y  f r o m  one  
v a r i e t y  t o  a n o t h e r .  

F o r  t h e s e  r e a s o n s  i t  is  t h o u g h t  d e s i r a b l e  to  i n v e s t i g a t e  t h e  t h r e e  var -  
i e t i e s  of  r i ce ,  w h i c h  a r e  p r o d u c e d  o n  a c o m m e r c i a l  b a s i s  w i t h  s p e c i a l  
r e f e r e n c e  to  t h e  a m i n o  a c i d  c o n t e n t  of t h e i r  p r o t e i n ,  a i m i n g  to  c o n s i d e r  t h e  
v a r i e t y  m o r e  s u i t a b l e  fo r  c o n s u m p t i o n .  

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

Different varieties of hul led and polished rice (Oryza sativa) named Giza 171, 
Giza 172, and Giza 180 were brought  from minis try of Agriculture,  cleaned and 
finely powdered  in a ball  mill  before analysis. 

Moisture was de termined by drying to constant  weight  at  100-105 ~ in an air 
oven. 

Total nitrogen was measured by the usual macro Kjeldahl technique (I). 
Fiber was determined by the usual method of the A.O.A.C. (I). 
Total carbohydrates were determined by difference (100 - [moisture, ash, pro- 

tein, fat and fibre]). 
Ash was determined by heating portion of the foods in crucible in the muffle 

furnace at 450 ~ The ash was extracted with HCI as described by MeCance, 
Widdowson, and Shackleton (2). Caleium, magnesium, iron, copper and zinc were 
determined by atomic absorption spectrophotometry using an Sp. 192 instrument 
(Pye Unicam Ltd.), according to the methods of Price (3). 

Inorganic phosphorus was determined as phosphomolybdate by the method of 
Fisk and Suppa Raw (4). 

For the amino acid determination, the ratio of non-essential/essential amino 
acids in protein hydrolysate was determined using the technique of Abdou and 
Awadalla (5). This technique was adopted to replace the quantitative determination 
of amino acids as being easier for comparison of results of different varieties. 
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R e s u l t s  and d i s c u s s i o n  

T h e  p r o x i m a t e  c o m p o s i t i o n  of t he  d i f f e r en t  var ie t i es  of r ice  is g i v e n  i n  
tab le  1. T h e  va r i e t i e s  e x a m i n e d  s h o w e d  a grea t  d i f f e rence  in  the i r  p r o t e i n  
c o n t e n t  r a n g i n g  f r o m  4.23 to 7.71 g/100 g for  p o l i s h e d  s a m p l e s  a n d  f r o m  
5.56 to 7.91 g/100 g for  h u l l e d  ones .  

G r e a t  v a r i a t i o n s  b e t w e e n  h u l l e d  a n d  p o l i s h e d  var ie t i es  are  r e c ogn i z e d ,  
whe re  p o l i s h e d  va r i e t i e s  gave  l ower  v a l u e s  of n u t r i e n t s  t h a n  those  of 
h u l l e d  ones .  T h e s e  f i n d i n g s  k e e p  p a c e  w i t h  t hose  r e p o r t e d  b y  the  M i d d l e  
Eas t  a n d  Eas t  A s i a n  food  c o m p o s i t i o n  t a b l e s  (6, 7), w h i c h  s h o w e d  t he  s a m e  
th ing .  

Also  K i k  a n d  W i l l i a m s  (8), w o r k i n g  on  r ice  samples ,  r e p o r t e d  t h a t  the  
c o n v e r s i o n  of b r o w n  r ice  to p o l i s h e d  r ice  t h u s  r e m o v e d  a p p r o x i m a t e l y  
10% of p ro t e in ,  85 % of t he  fat, 70% of t he  m i n e r a l s  a n d  30% of the  
p e n t o s a n s .  

T h e  c o n c e n t r a t i o n s  of the  i n o r g a n i c  c o n s t i t u e n t s  ~measured in  the  diffe- 
r e n t  va r i e t i e s  of r ice  are g i v e n  i n  t a b l e  2. E x c e p t  for  Ca, all  f igures  
r e p r e s e n t i n g  e l e m e n t s  a n d  t r ace  e l e m e n t s  s h o w e d  a dec rease  i n  the i r  
c o n c e n t r a t i o n s  i n  p o l i s h e d  va r i e t i e s  t h a n  t h o s e  of h u l l e d  ones .  T h e  

Table 1. Proximate composition of different varieties of Egyptian rice (g/100 g fresh 
weight). 

Food Items Moisture Protein Fat Fiber Carbo- Calories Ash 
hydrates 

Giza 171 
Hulled 9.75 6.00 1.78 0.52 80.91 363.66 1.04 
Polished 9.90 4.86 0.70 0.42 83.80 360.94 0.32 

Giza 172 
Hulled 9.37 5.56 1.96 0.79 81.20 364.68 1.12 
Polished 9.93 4.23 0.85 0.34 84.31 361.81 0.34 

Giza 180 
Hulled 9.11 7.91 1.87 0.85 78.81 363.71 1.45 
Polished 9.34 7.71 0.86 0.38 81.42 364.26 0.29 

Table 2. Inorganic constituents of different varieties of Egyptian rice (mg/100 g 
fresh weight). 

Names Ca Mg P Fe Cu Zn 

Giza 171 
Hulled 17.36 95.56 111.0 1.75 0.42 1.24 
Polished 17.25 13.56 74.0 0.90 0.44 1.08 

Giza 172 
Hulled 17.26 101.38 129.0 2.61 0.31 0.998 
Polished 19.66 13.65 111.1 0.75 0.25 0.69 

Giza 180 
Hulled 21.09 71.58 324.0 1.98 0.75 1.64 
Polished 21.42 14.57 237.0 0.94 0.38 1.22 
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Table 3. Ratio of non essential /essential  amino acids of different varieties of 
Egyptian rice. 

Names Giza 171 Giza 172 Giza 180 
Hulled Pol ished Hulled Pol ished Hulled Pol ished 

Ratio of non- 
essential/essen- 
tial amino acids 1.55 1.69 1.80 2.07 1.42 1.66 

d e c r e a s e  i n  f i g u r e s  r e p o r t e d  in  t h e  p r e s e n t  w o r k  c o u l d  b e  a t t r i b u t e d  to  t h e  
p r o c e s s  of  c o n v e r s i o n  of  b r o w n  (hu l l ed )  r i c e  to  p o l i s h e d  r ice .  T h e s e  f i n d -  
i n g s  a r e  in  a c c o r d a n c e  w i t h  t h o s e  r e p o r t e d  b y  t h e  M i d d l e  E a s t  a n d  E a s t  
A s i a n  f o o d  c o m p o s i t i o n  t a b l e s  (6, 7). T h e s e  f i n d i n g s  s u p p o r t  t h e  i d e a  of  
K e s t e r  a n d  J o n e s  (9) fo r  t h e  e n r i c h m e n t  of p o l i s h e d  r i ce  w i t h  b o t h  m i n e r -  
a l s  a n d  v i t a m i n s .  T h e  p o l i s h e d  r i ce  is  c o n s i d e r e d  s l i g h t l y  d e f i c i e n t  i n  B 
v i t a m i n s  ( t h i a m i n ,  r i b o f l a v i n  a n d  n iac in) .  

C o m p a r i n g  t h e  i n o r g a n i c  c o n s t i t u e n t s  of  t h e  E g y p t i a n  v a r i e t i e s  of  r i c e  
w i t h  t h o s e  of  E a s t  A s i a n ,  i t  is  c l e a r l y  s h o w n  t h a t  t h e  E g y p t i a n  v a r i e t i e s  of  
r i c e  a r e  l o w e r  in  t h e i r  c o n t e n t  of  b o t h  i r o n  a n d  z inc  w h e r e a s  c o p p e r  
s h o w e d  h i g h e r  v a l u e s .  

I n  c a s e  of  c a l c i u m ,  o n l y  t h e  p o l i s h e d  v a r i e t i e s  g a v e  l o w e r  d a t a  t h a n  t h a t  
of  E a s t  As i a .  

I n  c a s e  o f  m a g n e s i u m  t h e  p r o c e s s  of  p o l i s h i n g  d e c r e a s e s  i t s  c o n t e n t  
f r o m  95 a n d  100 to  a b o u t  13 m g  %. T h e  c o n d i t i o n  is  n e a r l y  t h e  s a m e  in  t h e  
E a s t  A s i a n  r ice .  

T h e  p h o s p h o r u s  c o n t e n t  of  t h e  E g y p t i a n  r i ce  s h o w e d  l o w e r  f i g u r e s  
t h a n  t h o s e  of  E a s t  A s i a n  t y p e  e x c e p t  fo r  t h e  E g y p t i a n  v a r i e t y  G i z a  180. 

D a t a  for  t h e  r a t i o  of n o n - e s s e n t i a l / e s s e n t i a l  a m i n o  a c i d s  ( t ab l e  3) 
s h o w e d  t h a t  in  a l l  v a r i e t i e s  t h e  i n c r e a s e  in  t h e  e s s e n t i a l  a m i n o  a c i d s  w a s  
a c c o m p a n i e d  b y  a n  i n c r e a s e  of  t h e  t o t a l  p r o t e i n .  T h e s e  f i n d i n g s  d i s a g r e e  
w i t h  t h o s e  r e p o r t e d  b y  K y m a l  (10) a n d  K i k  a n d  H a l l  (11), w h o  m e n t i o n e d  
t h a t  t h e  i n c r e a s e  in  t h e  p r o t e i n  c o n t e n t  of  r i ce  w a s  a c c o m p a n i e d  b y  a 
d e c r e a s e  in  t h e  a m o u n t  of  t h e  e s s e n t i a l  a m i n o  a c i d s  of  t h e  p r o t e i n .  

H o w e v e r ,  r e c e n t  s t u d i e s  of  16 v a r i e t i e s  i n d i c a t e d  t h a t  n o t  a l l  t h e  e s s e n -  
t i a l  a m i n o  a c i d s  a r e  a f f e c t e d  b y  p r o t e i n  c o n t e n t  (12). 

I t  w a s  a l so  f o u n d  tha t ,  i n  p o l i s h e d  r ice ,  t h e  r a t i o  of  n o n - e s s e n t i a l /  
e s s e n t i a l  a m i n o  a c i d s  is  h i g h e r  t h a n  t h a t  of  t h e  h u l l e d  ones .  T h i s  m e a n s  
t h a t  t h e  h u l l e d  v a r i e t i e s  c o n t a i n  m o r e  e s s e n t i a l  a m i n o  a c i d s  t h a n  t h o s e  of 
p o l i s h e d  o n e s  w h e r e a s  G i z a  180 s h o w e d  l o w e r  f i g u r e s  in  b o t h  h u l l e d  a n d  
p o l i s h e d ,  i n d i c a t i n g  t h a t  i t  c o n t a i n s  m o r e  of e s s e n t i a l  a m i n o  ac ids .  

I n  g e n e r a l ,  i t  c o u l d  b e  c o n c l u d e d  t h a t  G iza  180 is c o n s i d e r e d  as  t h e  b e s t  
E g y p t i a n  v a r i e t y  as  c o m p a r e d  w i t h  171 a n d  172 f r o m  t h e  n u t r i t i o n a l  
a s p e c t s .  

S u m m a r y  

The different nutr i t ional  ingredients  of the Egypt ian  varieties of rice (Giza 171, 
Giza 172, and Giza 160) were determined.  
1. The nutr i t ive values decreased in pol ished varieties more  than in the  hul led ones. 
2. A wide variat ion in the  protein content  in the  different varieties was recognized. 
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3. Giza 180 could be considered as the best Egyptian variety from the nutritional 
aspects. 
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