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E g y p t  suffers  f rom the  s ame  p r o b l e m s  of o the r  d e v e l o p i n g  coun t r i e s  
m o s t  i m p o r t a n t  of w h i c h  is the  p r o b l e m  of food  c o n s u m p t i o n .  P r o t e i n  in  
t h e  E g y p t i a n  d ie t  is m a i n l y  f rom p lan t  origin.  B y  consu l t i ng  the  food 
ba l ance  shee t  for  the  yea r  1978. I t  was  f o u n d  tha t  f r om the  to ta l  p ro t e in  
i n t ake  94.9 g /capu t /day ,  81.6 were  d e r i v e d  f rom v e g e t a b l e  or ig in  and  on ly  
13.3 g m  f rom a n i m a l  or igin.  

A t t e n t i o n  has  been  d i r ec t ed  t owards  the  r e -eva lua t ion  of the  d i f fe ren t  
na tu ra l  sources  of p ro t e in s  in  an  a t t e m p t  to i m p r o v e  the  qua l i t y  of the  
p ro t e in  c o n s u m e d ,  e i the r  by  ra i s ing  the  p r o d u c t i o n  of c o n v e n t i o n a l  (ani- 
m a l  a n d  p lant )  p r o t e i n  sources ,  i nc reas ing  the  cu l t i va t ed  area,  a p p l y i n g  
ag r i cu l tu ra l  m e c h a n i s a t i o n  or  u s ing  u n c o n v e n t i o n a l  p r o t e i n  sources  f rom 
oil  seeds,  f ish flour,  a n d  p ro t e in  p r o d u c e d  f rom algea,  fungi i  and  yeas ts .  

Da te  ( P h o n e i x  deca ty l i fe ra )  seeds  were  c h o s e n  for  ou r  s t u d y  in  o r d e r  to 
i nves t iga t e  the  p o s s i b i l i t y  of u s ing  t h e m  as a n e w  source  of food  prote in .  

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

Selection and preparation of samples: 

The local varieties of date seed, Balady (fresh), Amhat (merattab), Siwy (dry), 
Asouty (fresh), Zaghloul (fresh), Ebrimy (dry), Ramly and Agwa were obtained from 
local markets, while Samany variety (fresh), was obtained from Kaha (Food Pro- 
cessing Factory). 

It should be mentioned that: 
1. Fresh date has a crisp texture. 
2. Merratab and Ramly are overripened fruits. They are juicy, darker in colour than 

the fresh ones and the skin comes off easily by hand. Agwa is the overripened 
fruit (Merratab) that was partially dried for preservation. 

3. Ebrimy is the dried date that absorbs water on soaking. Seeds were washed, 
drained, dried in the air and ground for analysis. 

Chemical analysis 

Moisture, crude protein, ether extract, ash and phosphorus were determined 
according to the methods recommended by the Association of official Agricultural 
Chemists (1965). Soluble proteins were extracted at 20 degrees centigrade and at 100 
degrees Centigrade using nitrogen free water, nitrogen was determined in both the 
extract and residue. Fiber was determined according to Pearson (1962). The method 
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used  for i ron de t e rmina t ion  was  t ha t  of E lveh jem (1930). Calc ium was  de t e rmined  
according  to Kramer  (1921). Carbohydra te  con ten t  was calculated by difference. 
The  dr ied defa t ted  samples  were  subjec ted  to acid hydrolys is  for 24 hours.  The  
amino acids in t h e  hydrolysates were separated by the two dimensional paper 
chromatography technique of Block et al. (1958). The solvents used were butanol, 
acetic acid and water (4:1 : 5) in the first run, and 0.3 % ammonia in 80 % phenol in 
the second run. Quantitative determination was made, whenever possible for some 
of the separated amino acids using the method of Giri et al. (1952). Tryptophan was 
not determined as it is destroyed by the acid hydrolysis, 

BioloKical evaluation of the seed's protein: 

The following basal  diet  of Campbel l  (1961) was used. 

Corn s tarch  80 g 
Cot ton  seed oil l0  g 
Cellulose 5 g 
Sal t  mix ture  4 g 
Vi tamin  mix ture  1 g 

The  salt  m ix tu re  used  was tha t  of Hubbe l  et  al. (1937) and  the  v i t amin  mix tu re  
was  t ha t  of Campbel l  (1961). The  dr ied powdered  defa t ted  samples  were  added  at 
the  e xpense  of s tarch  to produce  5 % level of pro te in  in take  in case of date  seeds an d  
10 % pro te in  level  incase of apricot  kernels .  Casein was used  in the  s t andard  diet  at 
both 5 % and 10 % levels. 

Defermination of  the protein efficiency ratio (P.E.RJ: 

The  m e t h o d  used  was tha t  of Campbel l  (1961). Weanl ing albino rats  of a single 
s t ra in  of 20-23 days old were  used. The  rats  were divided into groups  of 6 an imals  
for each  diet. The groups  were equal ised as near ly  as possible  wi th  respec t  to sex 
and  weight .  Diets  and  wate r  were suppl ied  ad l ibi tum. The  expe r imene t  was 
ex t ended  for  four weeks  at  the  end  of wh ich  calculat ions of the  pro te in  efficiency 
ratio (P.E.R.) were  m a d e  for each rat. P.E.R. 's for expe r imen ta l  diets  were  recalcula- 
ted  as pe rcen tage  of tha t  for casein. 

Determination of the net protein ratio (N.P.R.): 

A contro l  group of rats  of near ly  equal  weight  an d  age as in  P.E.R. e x p e r i m e n t  
was  fed a p ro te in  free diet  for 10 days to de te rmine  the  loss in  weigh t  co r respond ing  
to the  m a i n t e n a n c e  requirements of the  rats. An  approx ima te  es t imate  of N.P.R. 
was  done  for the  four weeks  per iod f rom the  loss in  we igh t  of g roup  m e a n s  over  10 
days period. 

Blood analysis: 

At the end of the experimental period rats were killed by chloroform and blood 
samples were taken by eardiopuncture. The total serum protein was determined by 
Kjeldahl method according to the A.O.A.C. (1965). Serum samples of 0.2 rod were 
subjected to electrophoretie separation of proteins. The apparatus used was that of 
Elphor and the separation was carried out at pH 8.9 for 18 hours using Durrum 
method (1950). Dye used was bromophenol blue. Elution of the stained bands was 
carr ied out  us ing  0.5 % sod ium carbona te  solut ion a n d  the  a lbumin /g lobu l in  rat io 
was de t e rmined  colorimetrically.  The  free nonessen t ia l /essen t ia l  amino  acids ratio 
was de t e rmined  us ing  the  m e t h o d  of A b d o u  and  Awadal la  (1973). 
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Results and discussion 

T a b l e  I s h o w s  t h e  p e r c e n t a g e  of f lesh a n d  seed  in  t he  d i f f e r e n t  va r i e t i e s  
of da te .  T h e  p e r c e n t a g e  of f l e sh  r a n g e d  f rom 83.30 to  93.50. T h e  r e m a i n i n g s  
c o n t a i n e d  pee l  a n d  seed.  T h e  da t e s  w e r e  p e e l e d  o n l y  i n  t he  o v e r r i p e n e d  
s a m p l e s  (1VIerratab) w h e r e  t he  s k i n  is loose  a n d  c o m e s  off eas i ly  b y  h a n d .  I t  
is c l ea r  f r o m  t ab l e  1 t h a t  the  a m o u n t  of da te  seed  p r o d u c e d  i n  1971 w a s  
o v e r  30,000 tons .  

Table 1. The percentage composition of flesh, seed and peel of different varieties of 
date. 

Variety of date production in flesh in seed in peel in 
tons/year*) g/100 g g/100 g g/100 g 

Balady (fresh) 210,551 87.23 12.77 - 
Amhat  (Merattab) 16,328 84.10 12.30 3.60 
Siwy (fresh) 88.40 11.60 - 
Siwy (Merattab) 19,256 84.41 13.59 2.00 
Zaghloul (fresh) 5,229 93.50 6.50 - 
Samany (fresh) 11,467 93.08 6.92 - 
Ebrimy (dry) 7,058 87.57 12.43 - 
Asyouty (fresh) 4,383 88.61 11.39 - 
Rarely 77,596 83.30 12.50 4.20 
Agwa 7,301 85.57 14.43 - 

*) Obtained from Ministry of Agriculture, Egypt (1970-1971). 

T a b l e  2 s h o w s  t he  p e r c e n t a g e  of m o i s t u r e  i n  t he  d i f f e r e n t  s a m p l e s ,  a n d  
t h e  p e r c e n t a g e  of c r u d e  p r o t e i n ,  e t h e r  ex t r ac t ,  f iber ,  a s h  a n d  c a r b o h y d r a t e  
i n  t he  s a m e  s a m p l e s  o n  d r y  w e i g h t  bas is .  

Table 2. The percentage of macronutr ients  in the different samples of date seed, on 
dry weight basis. 

Sample crude ether fiber ash carbohy- moisture 
protein extract drate 

Balady 7.35 9.07 16.38 1.04 66.16 14.47 
Amhat  7.38 8.99 17.44 1.14 65.05 15.22 
Siwy (fresh) 8.80 7.48 15.92 0.98 66.82 19.69 
Siwy (Merratab) 8.24 8.33 16.31 1.04 66.08 18.27 
Zaghloul 10.36 7.20 18.87 1.11 62.46 18.81 
Samany 9.10 7.67 11.29 1.09 70.85 19.82 
Ebrimy 7.13 6.32 15.42 1.14 69.96 10.31 
Asyouty 7.17 8.23 16.04 0.99 67.57 13.23 
Rarely 8.53 8.14 12.60 1.20 69.53 13.48 
Agwa 8.58 9.28 10.97 0.85 70.32 15.13 

It is clear from table 2 that the moisture content  of date seed varried from 10.31% 
for Ebrimy seed to 19.82 % in Samany seed. Crude protein content  in date seed 
ranged from 7.13 % in  Ebrimy used to 10.36 % in Zaghloul seed on dry weight basis. 
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I t  is clear f rom table 2 tha t  the mois tu re  con ten t  of date  seed var ied 
f rom 10.31% for Eb r imy  seed to 19.82 % in S a m a n y  seed. Crude prote in  
con ten t  in date seed ranged f rom 7.13 % in E b r i m y  used  to 10.36 g% in 
Zaghloul  seed on dry  weight  basis, values tha t  are near  to the prote in  
con ten t  of some  cereals. E c k a y  (1954) repor ted  the  value 5.3 g % for prote in  
in date seed. The values obta ined for e ther  extract,  f iber and carbohy-  
drates are in the  same range as those  repor ted  by  him. Using different 
varieties of date seed Bressani  (1963) found  that  the prote in  conten t  was 
19.8-26.2 % and  ash  4.4-5.8 %. The fiber and  ether  ex t rac t  data  were  similar 
to ours. 

Data  regarding  the  solubil i ty of prote in  of S a m a n y  date seed are shown  
in table 3. S a m a n y  seed variety was chosen  as it is found in large quanti t ies 
as by-produc t s  in food process ing factories and  it could  be used  in animal  
rations. 

Table 3. Solubility of protein of Samany date seed (g soluble protein/100 g dry 
matter). 

cold-water-extracted protein 
boiling-water-extracted protein 
residual protein content 
total protein (calculated) 
total protein (estimated) 

0.66 
0.57 
7.63 
8.86 
9.10 

The  a m o u n t  of prote in  ext rac ted  by  boiling water  was  very  small. Most  
of the prote in  was found  in the residue. 

Table 4 shows  tha t  the  phosphorus  conten t  of date seed was  f rom 26.80 
to 46.80 mg%, ca lc ium was 30.46 to 39.12 mg% and 11.77 to 15.89 rag% iron. 
Date  seed is a reasonable  good  source of iron. 

S a m a n y  date seed were found to contain  the amino acids: cystine, 
lysine, methionine,  valine, pheny l  alanine, isoleucine, leucine, histidine, 
arginine, alanine, aspart ic acid, serine, g lutamic acid, glycine, and threo- 
nine. T r y p t o p h a n  was de te rmined  as it is des t royed  by  the acid hydrolysis .  
Tyros ine  and proline did not  appear  in the chromatograms .  

Table 4. Phosphorus, calcium, and iron content of different varieties of date seed 
(rag/100 mg dry matter). 

Variety phosphorus calcium iron 

Balady 26.80 34.68 13.63 
Amhat 39.90 38.38 13.92 
Siwy (fresh) 28.30 37.92 15.40 
Siwy (Merattab) 45.50 34.77 13.96 
Zaghloul 41.30 33.58 11.53 
Samany 36.50 36.19 15.87 
Ebrimy 46.80 35.37 11.77 
Asyouty 39.00 39.12 14.65 
Rarely 40.20 32.72 15.55 
Agwa 27.70 30.46 15.89 
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Q u a n t i t a t i v e  d e t e r m i n a t i o n  s h o w e d  t h a t  l y s i n e  w a s  t h e  l o w e s t  a m i n o  
ac id  f o u n d  i n  da t e  seed.  I t  is c l ea r  t h a t  da t e  seed  is a p o o r  p r o t e i n  s o u r c e  i n  
gene ra l ,  w h i c h  ag rees  w i t h  t he  f i n d i n g s  of B r e s s a n i  (1963). R e s u l t s  are  
s h o w n  in  t ab l e  5. 

Table 5. The concentration of some amino acids in Samany date seed. 

Amino acid rag/100 g dry rag/100 g N 

Aspartic acid 180 124 
Glutamic acid 200 138 
Serine 72 50 
Alaninc 60 41 
Lysine 37 26 
Arginine + histidine 80 55 
Leucine + isoleucine 128 88 

T a b l e  6 s h o w s  t he  P .E .R.  a n d  N.P .R.  va lues  of da te  s eed  p r o t e i n  a t  5 % 
p r o t e i n  leve l  a n d  c a s e i n  a t  5 % a n d  10 % p r o t e i n  level .  T h e  d a t e  seed  
p r o t e i n  leve l  was  u s e d  b e c a u s e  of t he  low p r o t e i n  c o n t e n t  of d a t e  seed,  
w h i c h  is w i t h i n  t h e  r a n g e  r e c o m m e n d e d  b y  M i t c h e l l  et  al. (1926), for 
e v a l u a t i n g  p r o t e i n  for  m a i n t e n a n c e ,  c a se in  was  u s e d  a t  t he  s a m e  leve l  as a 
s t a n d a r d  (control )  diet .  As  s h o w n  in  t a b l e  6. t he  N.P .R.  for  c a s e i n  a t  5 % 
p r o t e i n  leve l  is h i g h e r  t h a n  t h a t  a t  10 % p r o t e i n  level .  T h i s  is i n  a g r e e m e n t  
w i t h  t h e  r e s u l t s  o b t a i n e d  b y  seve ra l  o the r  i n v e s t i g a t o r s  i n c l u d i n g  lVlitchell 
(1924), A t  th i s  po in t ,  r e f e r e n c e  s h o u l d  be  m a d e  to  t he  v i e w  of O s b o r n e  e t  al. 
(1919) w h o  s t a t ed  " E c o n o m y  of food can  be  e f fec ted  o n l y  b y  s u p p l y i n g  t he  
y o u n g  a n i m a l  w i t h  as m u c h  food as i t  wil l  eat,  e c o n o m y  of p r o t e i n  o n l y  b y  
r e d u c i n g  t he  n u t r i t i v e  ra t io  b e l o w  t h a t  a t  w h i c h  n o r m a l  g r o w t h  c a n  b e  
m a i n t a i n e d " .  Th i s  e c o n o m y  of d i e t a ry  p r o t e i n s  s h o u l d  n o t  be  b a s e d  o n  t he  
so-ca l led  p r o t e i n  e f f i c i ency  ra t io  as it  does  n o t  c r ed i t  t he  d i e t a r y  p r o t e i n  
w i t h  all of i ts  f u n c t i o n s  i n  t he  b o d y  i.e. t h e  r e p l a c e m e n t  of e n d o g e n o u s  
los ses  a n d  t h e  m a i n t e n a n c e  r e q u i r e m e n t s .  

T h e  rats  fed o n  da t e  seed  d ie t  los t  we igh t ,  w h i c h  m e a n s  t h a t  i ts  p r o t e i n  
b io log i ca l  v a l u e  is n o t  h i g h  e n o u g h  to fu l f i l l  al l  t h e  r e q u i r e m e n t s  e v e n  for 
m a i n t e n a n c e .  I n  th i s  case  food  i n t a k e  w a s  m a r k e d l y  r e d u c e d .  T h e  N.P.R.  
for da t e  seed  was  f o u n d  to be  56.43 % of t h a t  of  case in .  

Table 6. The P.E.R. and N.P.R. values for casein and Samany date seed. 

Protein source and casein level casein level date seed 
protein level 10 % 5 % level 5 % 

Average food intake g/rat 250.67 229.33 129.67 
Average change in 
body weight g/rat 70.50 26.33 -10.67 
P.E.R_S.D. 2.81__.0.153 2.29_+0.142 - 
P.E.R as % of casein value 100 - - 
N.P.R. _+ S.D. 3.95 -4-_ 163 4.82-!-_ 0.409 2.72 _ 88 
N.P.R. as % of casein value 10O 100 56.43 
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I t  is c l ea r  f r o m  the  c h e m i c a l  a n a l y s i s  of da t e  s eed  t h a t  i t  is r e l a t i ve ly  low 
in  p r o t e i n  a n d  h i g h  i n  f iber ,  b io log ica l  s t ud i e s  gave  e v i d e n c e  for  t he  l ow  
b io log i ca l  v a l u e  of i ts  p r o t e i n .  T h e r e  is n o  s i g n  of t ox ic  ef fects  of da t e  s eed  
o n  t he  rats .  

T a b l e  7 s h o w s  t h e  a v e r a g e  to ta l  p ro t e i n s ,  a l b u m i n / g l o b u l i n  ra t io  a n d  
t he  free 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  ac ids  i n  s e r u m  of ra ts  fed  o n  da t e  
s eed  diet .  T h e  r e s u l t s  a re  i n  a g r e e m e n t  w i t h  t h o s e  o b t a i n e d  for  t he  P .E.R.  
v a l u e s  w h i c h  are b a s e d  o n  t h e  ef fec t  of o n  g rowth .  

Table 7. The average total proteins, albumin/globulin ratio and the free non- 
essential/essential amino acids in serum of rats fed on date seed. 

Protein total protein albumin/  non-essential/  
g% +- S.D. globulin essential 

• amino acids• 

casein 10 % 7.25• 1 . 5 8 _ _ . 0 . 0 3 2  2.2• 
casein 5 % 6.91• 1 .28___0.080  2.7• 
date seed 3.26• 0.79• 4.0• 
protein-free diet 3.18• 0.77• 4.4• 

R e s u l t s  r e v e a l e d  t h a t  t he  effect  of e x p e r i m e n t a l  d i e t s  o n  g r o w t h  of rats ,  
m e a s u r e d  as  t h e  p r o t e i n  e f f i c i ency  ra t io  wa s  pa ra l l e l  to  t he  effect  o b t a i n e d  
o n  t h e  b l o o d  c r i t e r i a  a n d  d i f f e r en t  f r o m  t h a t  o b t a i n e d  r e g a r d i n g  t he  effect  
o n  b o t h  w e i g h t  m a i n t e n a n c e ,  a n d  g r o w t h  as m e a s u r e d  b y  t h e  n e t  p r o t e i n  
rat io .  I t  c o u l d  b e  c o n c l u d e d  t h a t  da te  seed  c a n n o t  b e  u s e d  i n  f e e d i n g  
p u r p o s e s  b e c a u s e  of i ts  h i g h  c o n t e n t  of f iber ,  l ow  c o n t e n t  of p r o t e i n  a n d  
l o w  b io log i ca l  va lue .  

S u m m a r y  

Different varieties of Egyptian date seed were evaluated biochemically. The 
protein content  of which was in the range of 7.13-10.36 %, while the fat content  was 
from 6.32-9.28 %. Phosphorus, calcium and iron were determined in all experimen- 
tal samples. 

One variety of date seed (Samany) were used for extensive determination of the 
amino acids consti tuents by acid hydrolysis, quantitative determination of some 
amino acids, and evaluation of their biological value on attempt to use the seeds as 
new protein sources. 

Weanling albino rats fed on a diet of protein level 5 % lost weight, bu t  no toxic 
signs were observed. Analysis of blood serum of rats, for total proteins, a lbumin  
globulin ratio and free nonessential/essential amino acid protein, showed the date 
seed protein to be of low biological value. 
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