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אאF1Eא،F1EF2E 
)1(אאאא،אא 

אאא،א 
)2(،אאאא،אאא، 

א 
א،אאאאא
  אא   א Kא      א א

אKאאאא
8،אא

א72%אאאא
אא Kא 

 ،א  א א ،E ، ،F א 
،אאא0.7א100

، ،F א   א  ،   א
 א  Kא Eא אא א

א،אא،
אאא אא Kא
Kא      א א א א א

Fא1אאאאE
F8אE،FאאE

   א K א א
א א    א   א  

Kאאאאאא 

Wאאא،אא،אאא،
א،Kא 
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א 
אאאאאK

  א   א  Kא א  א א ،אא
 אא אאא

אאא،אK
  א           א
אאאאאא
א אאאא Kאא
אא אא  K 
    א אאא، 
א   א   ،       א

 א א    אא א  
אא،Fא1991KE 

 א  א   ،א    א אא 
אאא،א

 אא K א אא  א    
אא א  אא  ،  א אא  א
אאאאKא

אאאאאאא
אא،אאא

אאאאK،
،אFאאאא2003مKE 

א،אא
Wאאאא
F א א א    א    
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א ، Eא א ،אאא אא 
אאFאאאאא؛א
؛אאאא؛Eא

אאא؛אאא
אא؛אא؛א
  א؛   אא  א א א  

،אFKKKKK2004אKE 
אאאאא،א

   ،א       א א  א
א  א א  א  א א    
   א    א א א א

א،אאFאא2002אE
FאBarragán - Delgado and Serna - Saldivar, 2000KE

אאאאאאאאא
     א Kאא אאא  אא 

   א        
F אObatolu and Cole, 2000 א  א א א  KE

   Eא  אF א א אא 
א  א Eא א،אאF א

FאאאאTadros, 1989KEFYoussef et al., 1999E
،א،א،אא

אאאאאא
אאא23.03 - 29.57%א،2.75 -

3.76 % א אא61.65 - 68.92% K   
،א     א אא א
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א א  א  א א  Kא  
 א  א א  Kא    א
אאא،אא،א

אא 20% 
15%K 

 א  א    א א א  
אאא،28.5 -  25.0א  %،9.0 - 10.0%54.9  - 

58.5%אKאא،
א אאאא

FאWadud et al., 2004KE 
FAbebe et al., 2006אאאE

kochoאאא،אא
אאא25

 א  א 180א  א   kocho  K
א    א       א

אK 
אאא
،א  א א   א א  אא א
א א א  א    א א ،א

אאKאאא 

אאא 

אאאW 
אא  אא  א א אא א

 אא ،א   F א ،Eא אF א 
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F א ،Eא  א  Eא   ،
F אא א א ،א ،א א  א E

  Kאא  א אא
KאEאFא 

אW 

1K אאא 
K  אאאא F1

W2E10אא60º12א
אאאא(WT – binder, type F115, Germany) K

אאא(Brabender Automat Mill Quandrumat 

Senior, Germany)אאK
Kאאא 

K   Eאאא،אF אא 
F1אW4E24Fאא25مº ±2E

F  א אא  Abd El-Hady and Habiba, 2003  E
60º12אאאאא(WT - 

binder, type F115, Germany) א  א א (Brabender 

Automat Mill Quandrumat Senior, Germany)  
Kא 

K  אא،אא
،אאאF1Wא3E10

א   E،F5،
אF15×25E0.5

א60º18אאאאא(WT - 
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binder, type F115, Germany)א215
Kא 

K    א   F 15×25E
0.5א60º48F215

KאE 

2Kא 
 א א  אא  8 ، 

א72%אא
אאאאאK

  ،א      אא א 
،אאאא0.7א

100אKאאא،
Fא1KאאאE 

F1E 
LאF100אאאאE 




א




א 


א


א

א
א

א



א

 


א א 



1  30   -  15  10  5  10  10  10  10   -   -  

2  30   -  15  10  5  10  10  10   -  10   -  

3  30   -  15  10  5  10  10  10   -   -  10  

4  30   -  15  10  5  10  10  10  10  

5   -  30  15  10  5  10  10  10  10   -   -  

6   -  30  15  10  5  10  10  10   -  10   -  

7   -  30  15  10  5  10  10  10   -   -  10  

8   -  30  15  10  5  10  10  10  10  
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 א  א א    ؛א
אF1EF - -E

Fאא2EF  - -
EאKאא،אא 

3Kא 
אאאא،אאא

 א א K א א   א  א
א אאאאאאא

א  א א א   א
Kאאאאאאא 

K  אא 
א א  א אאא

אא150 א50 אאא
  2.5 - 6 Kאא

א א        א   אא
FKroll, 1990E  א9F  א     1 KE

אאאאא،
א 60 F א،30 Fא E30  KE

אאאאא
60 אאא

Fא1KEKאאאאא 
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F1EWאאאאא 

אאאא،א
אאא ،א  

אא60Fא4515E
אא،א،א9 

F2אKE 
F2E 

אאאא 
אא 9 א 8 

 7  6 

 5  4 

 3 א 2 

אא 1   
    Kא  א    א 

אאאEאFא
אא،אאאא

Kאאא 



אאEאאאFאאא Jאא J1436F2015E 

  
 

33 

K  אא 
אFא،א×6.25א،א،E

 ، א F א א 1   א E
FאאאאAOAC, 2007אאKE

Kא 
אאאאא

אא(AOAC, 2007)K
א א ،א ،א ،א ،א ،א 

א א  א(Perkin-Elmer Model AA-6200, Japan) 
אAhmed et al., (1995)K 

K  אא 

1Kאאא 
1.5אאא

F1   E16% א  א   
 א  אא אFBrabender laboratory single-screw extruder, 

20DN E א 90º    א3  
250א160Fא8KEL

א 3א 5 אא 
Abd El - Hady et al., (1997)K 

2Kאא 
 א א א א   א albino rats א 

60 ±10אאKא10א
40אאאאאאK3

אאאReynolds and Burger (1994)K 
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 אא    א    א א
 F א1  ،8 א א ،1א א א א
Eאאאא

FאאאReeves et al., 1993،א2006KE 

3Kאא 
  אא אא   א  א 24 א

אאאא א5
3 א     א א א א

   3000א  א  10     
  א،אא 

 ،א ،א ،א אא ،א א
אAST)،EFא אALT א،E

،אF1999אאאKE
Kאאאא،א،א 

4Kאא 
F א  א  א אא ANOVA  E

 KאאLeast 

Significant Difference (LSD)   (p ≤ 0.05) 
אאאF1988ERay אSPSS (version 17.0 

SPSS Inc)K 

אא 
אא 

אאאאאא
 א א א  F3F E3  Kא  E
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אאF3אאאE
F  א2 E6.25

א    א      אF 12 KE
Fא3אEאא

א  Kא  א א א אא א 
F2אאאE3.23

אא ،א
א1،34Fאא1 KE

אאאא
F א1E5.956.83

  6.39K א א   א  א  
  א א א   א   א  א

א א       א   ،אא
אKאאאאאא

Fא3אאאאאE
 Kא אא אאאא

אFאאאאא34E
א  אא 

 א  (Barragán - Delgado and Serna - Saldivar, 2000) K
El-Saies (2010)אאאאא

 א א  א  א א   א א
אא7.57.7א10%8.7

40%אK 
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F3E 
אאאאא 

אאא 

א 

אא 


א  



א

F9Eא





א

F8E

















F7E










F6E




 











F5E










F4E



















F3Eא






F2E







א


F1Eא

1  J  J 7 7 5  J 1  J  J 5.95±1.05

2  J 1 5 12 2  J  J  J  J 6.25±0.72

3  J 1 4 8 2 2 2 1  J 5.50±1.57

4  J 1 1 8 1 3 3 3  J 4.75±1.80

אאF1E J 2 3 7 2 4 1 1  J 5.50±1.61

אאF2E J  J 3 6  J 7 2 2  J 4.75±1.62

 א60אאא 
 Fאאאp ≤ 0.05E 

F3E 
אאאאא 

אאא 
א א אא א א

1 7.00 6.50 7.00 6.83±0.38 

2 3.00 3.25 3.45 3.23±0.29 

3 7.15 7.15 7.20 7.17±0.28 

4 6.25 5.00 6.40 5.88±0.68 

אאF1E6.00 6.00 6.15 6.05±0.66 

אאF2E3.25 5.00 5K00 4.42±0.97 

 א60אאא 
 Fאאאp ≤ 0.05E 

 א א אF4F E4 א  Eא 
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אאאKאאא
Fא4א א E

 8 5.75   א      
אאF12אEF7FE7.08E

  א     א 8
אאF6.92א KEאא

Fאאאא2אE
א65אאKאאא

אאא
אFא78אKE

אKאאEl-Saies (2010)
   א א  א א א   

אא7.9אאאאאK
  אא א7.96.8

א   א א א      Kא
אא7.9K 

F4E 
אאאאא 

אאא 

א 

אא 


א 





א

א
 F9E







א
F8E

















F7E










F6E














F5E










F4E



















F3Eא






F2E







א



א


F1E




5  J  J 4 5 6 2 2 1  J 5K20±1K44

6  J  J 4 8 2 3 2 1  J 5K30±1K49

7  J  J 3 9 3 3 2  J  J 5K40±1K23
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F4WE 

א 

אא 


א 





א

א
 F9E








א

F8E

















F7E










F6E




 









F5E










F4E



















F3Eא






F2E







א



א


F1E




8  J 1 3 11 2 1 2  J  J 5K75±1K25

אאF1E J 1 5 5 4 3 1 1  J 5.50±1K54

אאF2E J  J 1 7 3 5 2 2  J 4.70±1K45

 א60אאא 
 אאאFp ≤ 0.05E 

F4E 
אאאאאא

אא 
א א אא א א 

5  3.75  6.50  6.50  5.58  ±1.77  

6  5.75  5.50  5.75  5.67  ±0.44  

7  7.25  7.00  7.00  7.08  ±0.37  

8  6.75  7.00  7.00  6.92  ±0.37  

א1א5.50  5.50  6.50  5.83  ±0.77  

א2א3.50  5.00  5.75  4.75  ±1.56  

 א60אאא 
 אאאFp ≤ 0.05E 

א  א א א 
אאאאאא

אאאאאאאא
 א אא      א  

אF1אאאE
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Fא8אאא،אאאE
Kאאאא 

F  א א      1א   E
אא אאא

אאאאKאאא 

2K אאאא 
Fא5אאאEא

 אאאאאא
Fא1אKE 

אF5Eא
א א אא אא א א א א א

F א1 Eא א
Fא8Fא،E1אאKEא

א     א אא  א   א
Fאא8אKEא א3 %

 א  א  א א     
 א  8.82 14.07%  ،  4 %א 

אkochoא1.4613.81 % (Abebe et al, 2006)K 
Fאאאאא8 E

F אאאא 80.23%KEא אא
אאאאאאאא

Kא 
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F5E 
אFא100אEא 

Fאאא1E 

א 
א
א 


א 


א 

א 
אא

א**
1 8.9±0.2 19.12±0.31.18±0.13.12±0.0676.58±0.4

8 9.1±0.2 16.00±0.41.22±0.12.55±0.0580.23±0.8

אאF1E6.30±0.117.07±0.15.75±0.53.14±0.0574.04±0.6±

א±אאא 
**}100 JEאHאHאF{ 

Fאאאאp ≤ 0.05E 

א  א  א אא  אא    
 אF1  KEאא אאא

אאאאאאא
 א אא א אא   

Kא 
   א   EאF א אא  א

1אF3.12 %אאE1F3.14 %א،E
8F2.55%KאE 

3K אאאא 
אאאאא

F  100 א  E
 א Major mineralsא א   

א א א  Kא א א 
 א א א  א  א אא
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אאאאאאאא
אאאKאא100 
 א  Trace mineralsא א א

  א א א א א א א
   א  א   א א

א K   א א א א א
 א  א א א א  Kא א

אא א     א אאא
 א א אא  א(Williams, 2002 and NAS/ 

NRC, 2004)K 
F6אאאאאאE

א אאKאא
אאאאאא

א א א א א  Kא  א 
אאKא 

F6E 
LFאא100Eאא

Fא1E 
א   

1  220  ±18 55  ±4  801  ±39  2.50  ±0.8  3.12  ±0.13 6.71  ±0.90 98.0  ±6.2  

8  340  ±15 38  ±3  954  ±88  1.22  ±0.09 2.85  ±0.22 5.24  ±0.46 83.9  ±4.9  

אאF1E420  ±21 40  ±6  1044  ±64 9.70  ±1.30 3.18  ±0.32 5.33  ±0.44 102.3  ±8.5 

א±אאא 
  א אF 6א  א    E

 א א ،א ،א  א 
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F  1א E  8אא א   
KאאאאK

אא18F2.501.22 

L100 אאאE1אF9.70L100 

אאKEאאאאאא
Kא 

א،אאא
אKאאEאאFא

אאאא
א א     א   אא

Fאא2004KE 

4K אא 
F7אאאאE

א     Kא   א א ،א ،
אאFא182.0אEא

א      ؛،א א   
 א א ،א 4.78 ،0.99 ،1.210.71 %א K

א1א،8אא1אאאא
אאKאאאא

אאאא، 8א
F180.9אאאאEאKאא

אאאאאאא،א
  1אF    3.47%F  E0.94%  KE

אאאא8אF4.20%FE1.00%E
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F0.44%KEBaskaran et al. (2001)א
א   א  אא א א א א  
Fאאאאאא
אאאאאאאEא
א   א א   א    א 
א،אא

Kא 
F7E 

אאאאאEאFא 
אאאא 

א א
א א א א 

    
אא 182.0  ±6.08 8.7  ±1.1 4.78 1.8  ±0.2 0.99 2.2  ±0.3 1.21 1.3  ±0.1 0.71 

1  169.8  ±9.44 5.9  ±0.9 3.47 1.0 ±0.3  0.59 1.6  ±0.4 0.94 0.9  ±0.2 0.53 

8  180.9  ±7.66 7.6  ±1.6 4.20 0.8  ±0.4 0.44 1.8  ±0.6 1.00 0.8  ±0.2 0.44 

אאF1E158.6  ±5.74 6.5  ±0.7 4.10 1.1  ±0.3 0.69 1.5  ±0.6 0.95 0.9  ±0.2 0.57 

4א±אאא 

F  א 8 א   E  א א
،א ،א א ،א אא ،א ،א

 ،אAST ،ALT  א  א א
אא K אאאא

אKאאא
 91.20    L אא אא א א

90.30 ،88.0087.70  אא אא     Lא
F1אאE18 א Kאא
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      א   א 
אאאאא

FאאArmstrong 1986אKEא
 א  א א א  

 א   אאא 102.80   L
אאא88.00،77.5075K20L

 אא אאF  א 1א  א E18Kא
אאאאאא

28.6 - 110.4א    L FKaneko 1989א   KE
F2006 א א   E  10 %  

Kאאאא 
אאא 

אא1F133.50EL8F135.50EL
F א א   190.70 א   ELא

 א    אF  א  5.75%אא KE
F א   א2006    E א א 

10 %אאאא
Kא 

 א  F  8אא   E
EFא،אASTALTF

 א    אא    E  Kא א
אאאאאא

 א   א    אא אא א א
F8KE 
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F8E 
אאאאאאאאא 

א אאאF1EF8אEאאF1E

ELFא 91.20±4.088.00±3.287.70±1.190.30±1.6 

LFאE102.80±1.377.50±3.075.20±2.688.00±3.8 

ELFאאא190.70±1.8133.50±2.2135.50±4.9200.80±3.5

ELFאא7.20±2.1 7.06±1.77.33±1.37.25±0.9 

LFאE 3.90±1.1 4.77±0.94.44±0.64.30±1.0 

ELFא0.87±0.020.69±0.060.85±0.060.77±0.03 

ASTELFא 14.00±0.917.00±1.017.00±0.714.4±0.4 

ALTELFא 22.00±1.518.50±0.924.00±2.125.8±2.4 

ELאFא0.15±0.030.13±0.040.13±0.070.13±0.04 

א±אאא 
Fאאאאp ≤ 0.05E 

אאאא
 א  א  Kא א ،א   

 ASTALT א  א א א א
 א א  אAST א19    LALT

א37 א אאא KL
אאאא،א

אאאKא
אא0.5 – 1.2אאL

FאאKaneko 1989KE 
אאאאא

 אאF    א 9א  א  EK
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אאאאאא
אKאאאאאא

אאאא
אאאאKא

אFאאEאאא
Kאא 

 אא אאF  1אא   E
אFאאאאאא5.90EL

Fאא15.10 א،ELאא
Fא6 KEF א א אא1 E

אאאא
א، א א א

    א  א א  K א 
Fאאא5.14L57.43  %אאKE

F א  א2006  אא    א E  
10 %אFא11א EL

F א א  9.2 אאאא  KE L
F  8א EF א  44.39%אא אא  K E

 א א    א    א א
Kאאאאאאאא

 אא אא  א   1א8א א
א،אא

אאKאא 
 
 



אאEאאאFאאא Jאא J1436F2015E 

  
 

47 

F9E 
אאאEאFאאא 

א 
א

א
א
א 

F1אEF8אE
א
F1אE

אאאא 
RBC ELF 4 – 5.2  4.93  ±0.22  5.90  ±0.53  4.36  ±0.44  5.12  ±0.47  

אHGB  

ELF 11.5 – 15.5 12.25  ±0.4  15.10  ±0.6  14.80  ±0.2  14.30  ±0.4  

אאMCV80 – 100  86.15  ±2.1  84.60  ±4.3  84.22  ±3.8  84.72  ±3.2  

א
MCH

27 – 33  30.87  ±1.1  28.89  ±2.5  30.52  ±2.0  30.01  ±1.4  

א
MCHC ELF 31 - 37  34.51  ±2.4  32.58  ±2.6  33.82  ±3.0  34.11  ±2.7  

אHCT F%E 36 – 45  38.90  ±3.2  42.80  ±1.5  44.39  ±0.9  39.15  ±2.7  

אאPLT  

ELF 150 - 450  345.00±5.3  343.50  ±4.5 341.00  ±6.2 378.00±2.1  

אאאWBC 

ELF 4 – 11  8.48  ±0.2  8.95  ±0.2  8.47  ±0.1  9.64  ±0.7  

אאLYM  

ELF 
1 – 4.8  3.08  ±0.3  2.71  ±0.3  2.77  ±0.6  3.67  ±0.3  

אאא
MID ELF 

0.3 – 1.45  0.955±0.038 1.100±0.067 1.074±0.054 1.260±0.024 

EאFאאGRA 

ELF 
2 - 7  4.445  ±0.15 5.140  ±0.12 4.626  ±0.23 4.710±0.19  

%אא 20 - 50  36.32  30.28  32.70  38.07  

%אא1 - 15  11.26  12.29  12.68  13.07  

%EאFאא 40 - 70  52.42  57.43  54.62  48.86  

±אאא 
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א 
 ، א א   א א  

    א      א א
א אא  א א  א   א ، א

א    K     א  
  א  א א   א 

Kא 
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אא 

 Kא،م2003א،א  Kאא  K
K،אא74 – 76K 

א،אKא2006אאאK
K،א،אKאא50 -130K 

K ،א   ،א ،  ، ،  ،א
1999 א     KF    KE

 ،א   א 11 – 9א ،א א אא  ،
K،225 – 257K 

 K  ،א   ،2004 אא א K– אאאK
K،א 

 K ،1991 KאF  4  א אא E؟אא 
K،א 

 Kא א 2002 Kא  א  א אא K
Kא،א6 – 5אK 

Abd El-Hady, E. A. and Habiba, R. A. 2003. Effect of soaking and extrusion 
conditions on antinutrients and protein digestibility of legume seeds. LWT. 
36: 285-293. 

Abd El-Hady, E. A., Mostafa, G. A. and El-Samahy, S. K. 1997. Production of rice 
extrudates with high nutritional value. Egypt. J. Appl. Sci. 12: 172-186. 

Abebe, Y., Stoecker, B. J., Hinds, M. J. and Gates, G. E. 2006. Nutritive value and 
sensory acceptability of corn- and kocho-based foods supplemented with 
legumes for infant feeding in southern Ethiopia. African J. Food Agric. Nutr. 
Develop. 6: 1-19. 

Ahmed, I. A., Ahmed, A. W. and Robinson, R. K. 1995. Chemical composition of 
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Sensory, Chemical and Biological Evaluation of some 
Children's Foods Fortified with Dates, Legumes and 

Vegetables 

El-Sayed A. Abd El-Hady(1), Ahmed A. El-Hassan(1), 
and Khaled M. Youssef(2) 

(1)Food Science and Human Nutrition Dept., College of Agriculture and 
Veterinary Medicine, Qassim University, Saudi Arabia 

(2)Food Technology Dept., Faculty of Agriculture, Suez Canal University, Egypt 

ABSTRACT 
Children in developing countries suffer from malnutrition because of the 

shortage of suitable food during pre-school age. This study aims to prepare 
some children's high nutritional value low priced food blends. For this purpose, 
eight pre-school children's food blends were prepared. Four of these blends 
contained wheat flour (72% extraction) while the remained four contained rice 
flour as carbohydrate source. All blends contained the same proportion of 
legumes powders (bean, lentil, and chickpea), skim milk powder, dried date 
paste, sugar. Vanilla was added at a rate of 0.7g per 100g blend as a flavoring 
agent. Blends also varied in the type of used vegetables (carrot, potatoes, and 
/or taro). The blends were sensory evaluated by children as well as their 
caregivers. The sensory acceptable blends were evaluated chemically and 
biologically using laboratory animals. 

The results showed that there is a significant symmetry between the 
sensory evaluation by face expressions of children and that of their caregivers 
in many blends. The blend No. 1 containing carrot and blend No. 8 containing 
the three vegetables mixture were the most palatable and acceptable ones. The 
chemical and biological evaluation of the acceptable blends comparison with 
commercial sample showed that, there were no side effects on the vital 
functions of the body organs or the complete blood picture of laboratory 
animals. 

Key Words: Biological and chemical assessment, Children's Baby foods, Date 
paste powder, Sensory evaluation, Vegetables blends 

 
 


