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A l t h o u g h  t h e  p r o d u c t i o n  of s t a rch  is t h e  m a i n  goa l  of t he  s t a r ch  
i n d u s t r y ,  s e v e r a l  b y - p r o d u c t s  a r e  a lso  p r o d u c e d  d u r i n g  the  s e v e r a l  p r o -  
cesses of i t s  m a n u f a c t u r e .  

The  u t i l i z a t i o n  of t he  aqueous  b y - p r o d u c t s  p r o d u c e d  f r o m  t h e  s t e e p i n g  
a n d  so r t i ng  p roces ses  in  i so l a t i on  of  p r o t e i n  p r e c i p i t a t e s  fo r  f e e d i n g  a n d  
i n d u s t r i a l  p u r p o s e s  w e r e  i n v e s t i g a t e d  (1, 2, 3, 4, 5). 

T h e  p r e s e n t  i n v e s t i g a t i o n  was  i n i t i a t e d  b y  the  de s i r e  to e v a l u a t e  t h e  
p r o t e o l a n  b y - p r o d u c t  p r o d u c e d  f r o m  the  s t a r c h  i n d u s t r y  f r o m  corn  which  
consis ts  f r om m i x i n g  the  b r a n d s  b y - p r o d u c t  w i t h  t he  p r o t e i n  c o n c e n t r a t e s  
f r o m  the  aqueous  b y - p r o d u c t s  in  t he  p r o p o r t i o n  2:1, a n d  used  as  a n i m a l  
feed.  A t t e n t i o n  is b e i n g  p a i d  to s t u d y  such an  i m p o r t a n t  b y - p r o d u c t  w i t h  
spec ia l  r e f e r e n c e  of i ts  n u t r i t i o n a l  aspects .  

Experimental 
Source of sample 

Samples  of the proteolan by-p roduc t  recovered during the starch indus t ry  
from corn were  obtained from the Egypt ian  Company of starch and gIucose 
(Mostorod, Egypt). The samples are produced in dry  form as a powder.  

Al l  samples were  finely ground and well  mixed, then subjected to the 
chemical analysis. The moisture, fat, nitrogen, ash, i ron and phosphorous 
contents were  de termined by  the methods adopted by the A.O.A.C. (6) and 
Stu$fins (7). 

The amino acid contents were  de termined as described by Hegazi and 
Salem (8). 

The net  protein  ut i l izat ion was determined on weanl ing hooded ra ts  ac-  
cording to the  method of Miller and Bender (9). 

The digest ibi l i ty  coefficient and the biological value  were  calculated. 
Mixtures  of proteolan and bar ley  rootlets,  a by-produc t  of mal t ing (protein 

content 2 7 0 )  in the rat io  1:1, both the proteolan diet  and the mix ture  were  
compared wi th  the s tandard  casein diet. 

Results and discussion 

F r o m  the  r e su l t s  g i v e n  in  tab.  1, i t  is  seen  t h a t  t he  p r o t e o l a n  b y - p r o d u c t  
con ta ins  a r e l a t i v e l y  h i g h  p r o t e i n  con t en t  (27.4 e/0). T h e  a m i n o  ac id  con ten t s  
of i t s  p r o t e i n  h y d r o l y s a t e  s h o w e d  the  p r e s e n c e  of a t  l e a s t  18 a m i n o  ac ids  
(tab. 2). G l u t a m i c  ac id  a r g i n i n e  t y r o s i n e  as  we l l  as  a s p a r t i c  ac id  a r e  
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Tab. 1. Chemical composition of the proteolan 
by-product of starch industry from corn. 

Constituents g/100 g 
(on dry basis) 

Protein content 27.4 
Fat 7.5 
Total hyclrolysable carbohydrato 47.76 
Ash 1.54 
Crude fibre 5.8 
Phosphorus mg/100 g 171 
Iron mg/100 g 3.1 
Moisture ~o 8.7 

Tab. 2. Amino acid pattern of the protoolan protein hydrolysates. 

Amino acid mg/g Amino acid mg/g 
Nitrogen*) Nitrogen*) 

Lysine 183 Cystine and 
Histidine 345 Cystein 217 
A.rginine 643 Tryptophan 102 
Threonine 192 Methionine - 
Valine 300 Serine 293 
Tyrosine 630 Glycine 306 
Phenylalanine 310 Alanine 401 
Leucine and Aspartic acid 561 
Isoleueine 420 Glutamie acid 920 

*) mean of 5 samples on dry basis 

found in the largest amounts whereas the t ryptophan content is found in 
the smallest percent compared to the other amino acids. Tab. 2 also shows 
that the proteolan is rich in most of the essential amino acids with excep- 
tion of cystine leucine and isoleucine and lysine while the other amino 
acids are existing in optimal amounts. 

Out of the 18 amino acids detected in the proteolan hydrolysate,  four 
amino acids are existing in more increasing amounts than that of the 
recommended allowance given by the F.A.O. (10) (tab. 4). These amino 
acids are phenylalanine, valine, threonine and lysine. 

The poor nutri t ional quality of the proteolan diets as shown in tab. 3, 
compared to the ideal casein diet, could be at tr ibuted to its deficiency in 
the sulfur-containing amino acids such as cystine, methionine and lysine, 
which are considered as the important  factors determining the biological 
value of proteins. However, mixing the proteolan diets with the barley 
rootlets lead to a noticeable increase in the N.P.U. value of the proteolan 
diet from 41.5 to 49.2 (tab. 3). The synergetic effect could be attr ibuted to 
the amino-acid composition or the vi tamin contents of barley rootlets 
which might complement the amino acids and vi tamin in the proteolan 
forming a more suitable diet for animal feeding purposes. 
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Tab. 3. Net protein utilization (N.P.U.), digestibility coefficient (D) and biological 
value (B.V,) of the proteolan by-product, and its mixture with barley rootlets, the 

by-product of malt ing as compared with casein diet. 

Diets Digestibility Biological Net protein 
coefficient value utilization*) 

Proteolan 91.2 45.9 41.5 
Proteolan and rootlets 86.65 67.92 49.2 
Casein 85.9 84.6 72.24 

*) mean of 3 assays 

Tab. 4. The essential amino acids of the proteolan and the amino-acids pat tern 
designed by  Food and Agriculture Organization (10). 

Amino acid mg/g/qi trogen Amino acid mg/g Nitrogen 
Proteolan*) FAO Proteolan*) FAO 

Leucine and Threonine 192 180 
Isoleucine 420 576 Valine 300 270 
Lysine 183 270 Tryptophan 102 90 
1)henylalanine 3 l0 180 Tyrosine 630 180 
Total sulfur- Methioninc - 144 
amino acids 217 270 

*) on dry basis 

The  su i t ab i l i t y  of the  p ro t eo l an  b y - p r o d u c t  for  n u t r i t i o n a l  pu rpose  can  
be wel l  apprec ia ted  w h e n  this  diet  is compared  to the  o ther  mea l s  of p l a n t  
or igin.  Miller  and  Bender  (9) d e t e r m i n e d  the  N.P.U. vaIues  of w h e a t  
g lu ten ,  r ice g l u t e n  and  b road  beans ;  t hey  showed the  va lues  37, 36 and  
41.7, consequen t ly .  However ,  our  w o r k  gave  inc reas ing  va lue  for the  
N.P.U. in  compar i son  to whea t  and  rice g lu tens .  

I t  has a comparab l e  N.P.U. va lue  to the  b road  beans.  

Summary  

The nut r ient  contents as well as the amino-acid pat tern of the proteolan by-  
product were determined. The results showed the presence of 18 amino acids. 
Most of the essential amino acids are existing in optimal concentration with 
exception of the sulfur-containing amino acids which showed deficiencies. The 
animal experiments indicated high figures for the digestibility coefficient and 
low figures for both the biological and net protein-uti l izat ion values. Mixing 
the proteolan in equal proportion with barley rootlets, a by-product  of malting, 
leads to a noticeable increase in the biological value. 
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