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 א א   א א   א א    א
אFאNaOH Eאאאא
אאאK 

אאאW 
١ J١}٠K 
٢ JאK 
٣ JאאK 
٤ J٥٠١٠K 
٥ J١٠٠٢٥٠K 

אאW 
١ J٥א٥אK 
٢ Jא٥٠אאאאK 
٣ JאאאK 
٤ JאאאאK 
٥ JאאאאאFאEאא
אאFאKE 
٦ Jא א א אא 

אK 
٧ JאאאאאאW 

 E.W xV   X  N 
אא=                                              X   100 

1000XW 
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V אאאאאK 
             N אאא  

             E.W אאאFאאאאא
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            W אא .  

F١EאאאאאאאK 
א אא אא 

א ٠٥}٦٠ ٠٥}٦٠ 
א ١٠}٨٨ ١٠}٨٨ 
א ١٢}١٩٢ ٠٤}٦٤ 

א ٠٨}٩٠ ٠٨}٩٠ 
א ٠٩}١٣٤ ٠٥}٦٧ 

א ٤٦}٢٨٢ ٤٦}٢٨٢ 
א ٠٤}٩٠ ٠٢}٤٥ 
א ٠٩}١١٨ ٠٥}٥٩ 

א ٤٧}٢٨٤ ٤٧}٢٨٤ 
א ٠٨}١٥٠ ٠٤}٧٥ 

WFpHEא 
אאאW 

١ J٢٥٠K 
٢ JK 
٣ Jאmeter pHF٣EK 
٤ JK 

א 
١ Jאאאא٢٥٠.  
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٦ Jאאאאאאאאאא
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 אאאאאאאTotal titratable 
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F٣Eאmeter pH 
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אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
١ JאאאZ J J J J J J J J J J J J J 
٢ JאZ J J J J J J J J J J J J J J J J J J 

٣ JאאFאZE J J J J J J J J J J J J J J J 

אאW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 
W 

١W؟אאאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wא١٠٠٠א؟אא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 
 
  



א ١٥٢ אא 
אאאא- אאאFpHEא

  
 

- ٢٩- 

 
 

אאWאFpHKE 
 

אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 
W 

١WאאpH 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

  
  
  
  
  

 
  



 

 

  

אאאאאא  

אא--




א
א




א







٤



א ١٥٢ אאא 
אאאא- אאא 

  
  

-٣٠- 

אאאWאאא 
 

אאWאאאאאK 
 
 

אאWאאאאאK 
 
 

אאאWאאא٩٧K٪ 
 
 

אאאאW 
 
 

אאWאא Jאא Jא J J J
K 

 
 

אאW 
١ JאאאאאK 
٢ JאאאאאאאאK 

 
 
 
 



א ١٥٢ אאא 
אאאא- אאא 

  
  

-٣١- 

אאא 
אאאEstimation of total ash in foods   

 אאאאאאאא J
אאW 

١ JאאאאWater soluble ash 
 א א    אא  אא  

Alkalinity of ashK 
٢ JאאאאAcid soluble ash 

  אאאWater insoluble ashא
אאאאאK 

אW 
 אאאאאא٥٥٠ J٦٠٠°،

אאאאאAshingא
אאMuffle furnaceK 

אאאאW 
١ JאאF٤KE 
٢ JאאאאאK 
٣ JאK 
٤ JK 
٥ JK 

אW 
١ JאאאאאK 
٢ J٥אאאK 
٣ Jא     א  אא  א    א

אאIgnitionK 
٤ Jאאאאא٥٥٠°אאא

אFאאEא٢ J٣K 



א ١٥٢ אאא 
אאאא- אאא 

  
  

-٣٢- 

٥ Jאאאאאא
אאאאK 

٦ JאאK 
٧ JאאאW 

אא–א 
٪א=––––––––––––––––––––––––––––––––––––X١٠٠ 

א 
 

 
F٤EאאMuffle furnaceאאK 

אאאא Determination of water insoluble ash  

אW 
 אאאאאאא

Whatman No 42אאאאאאאאאא
W 

 ٪אאאא=אא–אאאא 
 

אאאW 
١ JK 
٢ JאK 



א ١٥٢ אאא 
אאאא- אאא 

  
  

-٣٣- 

٣ JK 
٤ JK 
٥ JאאאאK 

אW 
١ Jאאא٢٠אאאאF

אאאEK 
٢ JאאאאK 
٣ Jאא٤٢אאאא٥٠א

אאא(Alkalinity of ash)K 
٤ Jאאאאאא

٥٥٠°K 
٥ JאאאאאאK 
٦ JאאאאאאאאאאK 

WאאאאאאאאאאK 
א 

אאאא א
Taussky١٩٥٣אאא

אא٦٦٠ אK 
אW 

١ J١٠W٧٠א١٨٠K 
٢ Jא ١٠٪ W٥א א אא١٠

١٠אאא٥٠א
אאK 

٣ JאWא٥}٢אא(FeSO4 - 7 H2O)٥
אא٥٠אאא

FאאאאFSAMEK 



א ١٥٢ אאא 
אאאא- אאא 

  
  

-٣٤- 

٤ JאאWאKH2PO4א٠٩}١٣٦
א١٣٦אKH2PO4١٠٠אא١٠٠K 
٥ J١אאא٣٢٠א

א١٠אאאאK 
אאW 

١ Jא١}٠א،٢}٠،٣}٠،٤}٠،٥}٠،٦}٠،٧}٠،٨}٠
 א אא  ٢}٣ ،٤}٦ ،٦}٩ ،٨}١٢ ،٠}١٦ ،٢}١٩ ،٤}٢٢ ،٦}٢٥
אK 

٢ Jא٢אFא٢אאEK 
٣ J٢אאFerrous sulfate ammonium molebdateאא 
٤ JאאאK 
٥ Jא א Optical density (OD)  ٦٦٠ 

אאאאFאאאאאKE 
F٢EאאאאK 

Tube No. ml. of standard 
solution 

ml. of water 
added 

ml. of FSAM. 
added 

Concentration 
µg 

O.D. at 660 nm. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.0 

1.9 

1.8 

1.7 

1.6 

1.5 

1.4 

1.3 

1.2 

2.00 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3.2 

6.4 

9.6 

12.8 

16.0 

19.2 

22.4 

25.6 

Blank 0.0 

 

אאאW 
١ JאאK 
٢ JאאאK 
٣ J٥אאא٥אK 



א ١٥٢ אאא 
אאאא- אאא 

  
  

-٣٥- 

٤ JאאאFאEK 
٥ Jא٥٠K 
٦ J٢אאFאEא٢Ferrous 

FFSAMEsulfate-Ammonium molebdateאK 
٧ Jאאאאא(OD)

٦٦٠K 
٨ JאאאאאאK 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ١٥٢ אאא 
אאאא- אאא 

  
  

-٣٦- 

 
אאWאאאK 

 
אW 

א= 
אאא= 

אא= 
 

אאW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

W 
١W؟אא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wאאא 
F١E J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

F٢E J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٣Wאאאאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 
  
  



  

 

  

אא  

אא--





א







٥



א ١٥٢ אא 
אאאא- א 

  
 

-٣٧-  

אאWא 
  

אאW אF(Cא 
  
  

אאW  
١ JאאCK 
٢ JאאאאCK 
٣ JאאאC 

 
אאאW אאא٩٧٪  

  
אאאאW   

  
אאW J١٠٠ Jא J٢ J٦

 Jא٢٪ J 
  

אאW   
١ JאאאאCK  
٢ JאאאK 
  
  
  
  
  
  



א ١٥٢ אא 
אאאא- א 

  
 

-٣٨-  

א 
א٢ J٦א 

אW 
 CL-Ascorbic acidאאא٢،٣

אאאאא
אאאאא

אאW 
     OH                                          O =  C 

        C = O 
                 Cl          Cl                     C                                             O      

                                                                                                                                        HO C   
            O                                   C =  O                                           Cl         Cl                      

                                                         C  HO  
                                 +                         

         NH                                              C = O   
                                                                                                    -2H                                     +              HC    

                                                          H C                                                       N                                            
     Cl                                                                                                               

Cl    
                                                                                                                                                             HOC 

                                                      OH H C                                                  
 

                                                                   CH2OH                                     OH          
                                                                                                                 CH2OH  

                                                                                                                        OH                                                     
  

L-Ascorbic acid                2,6DCPI                                   Dehydro Ascorbic acid                     2,6 DCPI 
                                        (Blue color)                                                                                     (Purple color)  

(Reduced form)             (Oxidized form)                           (Oxidized form)                           (Reduced form)  
  

אאW V  X  T                                                               
אא(C)١٠٠=X100 

  
                                                                                          W 

V     אK 
    T             אK 

               W אK 
 



א ١٥٢ אא 
אאאא- א 

  
 

-٣٩-  

אW 
١ Jא٢٪א٣٪א١٠K٪ 
٢ J2.6 DichlorophenolendophenolאW 
E٢٥٠٢١٠א

אK 
E ٢٥٠א2.6 Dichlorophenolendophenolא

אK 
E אאאאאאא

אK 
E אאאK 

EאאK 
٣ JאאW 
Eא٥٠٠אא٥٠٠א٢K٪ 

E אאא٢K٪ 
אא٥}٠א٪KאK 

א 
 אאאא١

2.6 DichlorophenolendophenoiW 
א 

E٥אאK 
E ٥א٢K٪ 
E אאאאK 
Eאא١٥K 
١ JאאW 

 אF JEpH٣ J٤
אאאAscorbic acid oxidase א



א ١٥٢ אא 
אאאא- א 

  
 

-٤٠-  

אpHאאאאאאאאאpHא
K 

אW 
EאאWאאאא

K 
E אאWאF(SO2א

אאאאאאאא
אK 

EאאWאאאאאאא
אF٨}٠KE٪ 

אאאאW 
١ J٢٠٠א٢٠٠אא٢٪א

אK 
٢ J٢٠אא١٠٠K 
٣ J١٠אאK 

א١٠אאאאW 
٢٠٠X٢٠ X١٠ 

=١אL١٠ 
٤٠٠ X١٠٠ 

 
Vitamin Cא١٠٠אW 

TV X 
100X=gm sample100LVitamin C mg 

W 
 

 
 
 
 



א ١٥٢ אא 
אאאא- א 

  
 

-٤١-  

 
W 

 אCא١אאא
אW 

١ Jא١٠א=٩١٠K 
٢ Jא١٠CF٢אE=٤٣٧K 

א 
 אאCאא١

אW 
٤٣٧=٢אCK 

١=אC 
١ X  ٢  

=٠٥٣٤٧٠א 
٤٣٧ 

אא=א X  אאK  
  

אאא=٩١٠X٠٥٣٤٧٠=٥٨٢٨٢٠א 
٥٨٢٨٢٠X١٠٠ 

אא١٠٠==٢٨٢٥٨ 
١  

=٢٨٢٥٨אL١٠٠K 
אאאW 

٩١٠X٠٥٣٤٧٠X١٠٠ 
אL١٠٠==٢٨٢٥٨א 

١ 
 
 
 



א ١٥٢ אא 
אאאא- א 

  
 

-٤٢-  

אאC א 
אא 

  J١٠٠–٢ J٦–
 

א 
١ J٥אK 
٢ J٥א٢K٪ 
٣ JאאאאK 
٤ JאאאאCאאK 

WאאW 
١٠٠٠אאא٥٠٠א

C K 
W 

٥אא٥}٢.C  
אאא٥א 

אW 
٥אF J J JEאK 

٥٥}٢אCאW 
٥}٢אC)EF J J JEא 
W 

FTEאFCE١א 
אא 

٥}٢X١=T XF J J JE 
٥}٢X١ 

T= 
F J J JE 

אאT 



א ١٥٢ אא 
אאאא- א 

  
 

-٤٣-  

 
אאWCאK 

 
אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אאW 
١WC  J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢WאFCE 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٣WאאאFC E 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 
 



  

- ٤٤- 

  

אא  

אא--




א







٦



א ١٥٢ אא 
אאאא- א 

  
 

- ٤٤- 

אאW א 
 

אאWאאאאK 
 

אאWאאאאK 
 

אאאWאאא٩٤K٪ 
 

אאאאW 
 

אאW Jא Jאא J Jא
 JאF٣٪LאE JK 

 
אאWאאאאאK 

 
 
 
 
 
 



א ١٥٢ אא 
אאאא- א 

  
 

- ٤٥- 

א 
Wא 

 א،אאאאאK 
אאW 

١ J٨٠F٪٢٠٣٨٠٣KE 
٢ JK 
٣ JFאאאאKE 

אאW 
١ J٥}٠אאאאאK 
٢ Jאאאאאא

٢٠א٣٨٠K٪ 
٣ JאאF٨٠E١ J٢F٤٨KE 
٤ JאאאאאFODEאאאא

אאאאK 

אW 
١ J 

 אאW 
Chlorophyll A, mg/ litter = (9.93 X OD at 660 nm) – (0.777 X OD at 642.5nm) 

٢ J 
 אאW 

Chlorophyll B, mg/ litter = (17.6 X OD at 642.5 nm) – (2.81 X OD at 660 nm) 
٣ JH 

 אאW 
Total chlorophyll, mg/ litter = (7.12 X OD at 660 nm) + (16.8 X OD at 642.5 nm) 



א ١٥٢ אא 
אאאא- א 

  
 

- ٤٦- 

Wאא 
Determination of carotene pigments in foods  

 אאאאאא
אאאאא

אβ-caroteneאאאא
אאאאK 

אאאאW 
١ JK 
٢ JK 
٣ JאK 
٤ JK 
٥ JK 
٦ JאF٣٪LאאK 
٧ J 

אאW 
 JאאW 
١ J٢٥אβ-caroteneא٥}٢אא

٢٥٠אאאF١=אEK 
٢ J٢٥אאא٢٥٠אאאF١

=١٠אEK 
٣ Jאאאא٥،١٠،١٥،٢٠،٢٥،٣٠א

١٠٠٣אאK 
٤ Jא٥٠}٠،١،٥}١،٢،٥}٢،٣אאLK 
٥ JאSpectorphotometerאאא

א٤٥٢K 
٦ Jאאאאאאאאא

 



א ١٥٢ אא 
אאאא- א 

  
 

- ٤٧- 

 JאאאW 
١ JאF٥ J١٠E١٠٥٠٠אא

אאאאאאK 
٢ JאאאאK 
٣ JאאאאאאאK 
٤ Jאאא١٠١٥אא

אאאאא٥٪K 
٥ JאאאאאK 
٦ Jאאאאאאאא

אאאK 
٧ Jאאאאא

אאאF٢٥٥٠EK 
٨ Jאאאאא٤٥٢

١٠٠٣
אאאאאאK 

 JאאאW 
١ Jאאאא(MgO)א١٠

אאא١א
אK 

٢ JאאאאאK 
٣ JF٥١٠Eאאאא

β-caroteneאאK 
٤ Jאאאאא

אאK 
٥ Jאא٤٥٢

א٣٪אאK 
٦ J٪אאאאאאW 



א ١٥٢ אא 
אאאא- א 

  
 

- ٤٨- 

אL١٠٠ 
אאFאXאאXאC١٠٠E 

 = 
א 



א ١٥٢ אא 
אאאא- א 

  
 

- ٤٩- 

 
אאWאK 

אאW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 
 

 
 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- א 

  
 

- ٥٠- 

 
אאWאאK 

אאW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 
 
 
 
 
 
 
 

  



 

 

  

אאאאאא  

אא--




א
א





א




٧



א ١٥٢ אא 
אאאא- אאא

  
 

-٥١- 

אאWאאא 
 

אאWאאאאאאFKE 
 

אאWאאאאאאא
FKE 

 
אאאWאאא٩٧K٪ 

 
אאאאW٤ 

 
אאWF١٥}٢אE Jאא

א J، J١٠ Jא Jא 
٢٠٪ Jא٥٠٪ JאF٢٥}٠E J

א Jאא Jאא٤٥٠}٠
K 

 
אאWאאאאאא

אאK 
  



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٢- 

אאCarbohydrates  
Wאא 

 אאאאאא
אאאאאאא

Clarificationאאאאאאאאאא
אאאאאאאאא

אאאאאאאאאאא
אאאאKאא

אאאאאK 
אאW 

 אאW 
 JאאExtraction of sugar 
١ J١٠אFE٥٠٠٤٠٠א

٣אאא 
٢ JאאאאK 
٣ JאאK 

 JאClarification 
١ Jא١٠٪אאאא

אאאאאK 
٢ JאFאאKE 

 JאאDeleading 
١ Jאאאאא

אאK 
٢ Jאאאאאאאא

אאאאאא
אאK 



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٣- 

٣ JאאאאאF
אEאאK 

٤ JאאאאאאאK 
אאאLane-Eynon 

א 
 אאאאאאאא

א،אאאF١٠
٢٥אEאאאK 

אאאאW 
١ JאאF١٥}٢אKE 
٢ Jא١٪אK 
٣ JאאאK 
٤ JWא٣٥אאF٧}٤٢Eאא

א٥٠٠K 
٥ JWא١٢٠א١٧٣F

אEאאא٥٠٠K 
٦ J٥١٠K 
٧ J٥٠K 
٨ JK 

אW 
١ J٥٠٠١٠٢٥F،E
אאאF١٠٢٥Eאא

אK 
٢ Jאאאאא١٥אK 
٣ Jאאאאאאא

אאאאK 



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٤- 

٤ Jאאאאא
K 

٥ J٢ J٥אאאא
אאK 

٦ Jאאאאאא
א١אאאK 

٧ Jאאא١א٥}٢אK 
٨ JאLane-Eynonאאאאא

אאאאאK 
אW 
١ JאאאK 
٢ Jאאאא

١٥א٣ J٤אאK 
٣ Jאאאאאאאא
F١٠،Eאאא

א٢٥א،١٠K 
٤ Jאאא٢٥אא

אאK 
٥ JאאK 

١Wא١٠אאאאאא
Lane-Eynonא١٠١٧אאאא

אאאא٢٥٠אK 
אW 

א١٧א=٢٩٥א 
٢٩٥א١٠٠K 

   Xא٢٥٠F١٠KE 
٢٩٥C٢٥٠ 



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٥- 

X=––––––––––––––––=٥}٧٣٧א 
١٠٠ 

٥٧٢٧C١٠٠ 
٪א=––––––––––––––––=٣٧٥٧٪ 

١٠C١٠٠٠ 
٢WאאLane-Eynonאא

א١٠٢٥٠אא١٠
אא٤}٢١،٢}٢١٣}٢١Kאא

אK 
אW 

אאא١٠W 
٢١א٢٣٩א١٠٠ 
٢٢א٢}٢٢٨א١٠٠W 
١א٨}١٠א١٠٠ 

٣}٠א=٣}٠C٨}١٠=٢٤}٣א 
٣}٢١=٢٣٩–٢٤}٣=٧٦}٢٣٥א١٠٠ 

א١٠٠٧٦}٢٣٥א 
٢٥٠٧٦}٢٣٥א 

٢٥٠C٧٦}٢٣٥ 
X=––––––––––––––––=٤}٥٨٩א=٥٨٩٤}٠א 

١٠٠ 
אאאא٢٥٠ 

٥٨٩٤C١٠٠ 
٪א=––––––––––––––––=٨٩٤}٥٪ 

١٠ 
 
F٣E Lane Eynon אאFא١٠٠KE 

Sugar solution (ml) Dextrose 



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٦- 

10 ml Fehling 25 ml Fehling 
15 327 801.0 
16 307 751.0 
17 289 707.0 
18 274 668.0 
19 260 633.0 
20 247.4 661.5 
21 235.8 572.9 
22 225.5 547.3 
23 216.1 523.6 
24 207.4 501.9 
25 199.3 482.0 
26 191.8 463.7 
27 184.9 446.8 
28 178.5 431.1 
29 172.5 416.4 
30 167.0 402.7 
31 161.8 389.7 
32 156.9 377.6 
33 152.4 366.3 
34 148.0 355.6 
35 143.9 345.6 
36 140.0 336.3 
37 136.4 327.4 
38 132.9 318.8 
39 129.6 310.7 
40 126.5 303.1 
41 123.6 295.9 
42 120.8 289.0 
43 118.1 282.4 
44 115.5 276.1 
45 113.0 270.1 
46 110.6 264.3 
47 108.4 258.8 
48 106.2 253.5 
49 104.1 246.4 
50 102.2 243.6 



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٧- 

Wאא Determination of Starch in Foods   

אW 
  א א א  א א א  א  א א 

אאFאEאא
א٩}٠אאאאK 

אאW 
١ JאאאFEK 
٢ JK 
٣ J٠٢٥}١L٣ 
٤ Jא٥٠٪K 
٥ JK 
٦ JK 
٧ JאאאK 

אאW 
١ J٣אאא٢٥٠٥٠

אK 
٢ JאאאFא٢٥٠EK 
٣ Jאאא٥٠٠א٢٠٠

K 
٤ J٢٠אאאא

٥}٢K 
٥ Jאאאא٥٠٪

٢٥٠אאK 
٦ JאאאאאאאאK 
٧ J٪אאאW 

٪٪ZאC٩}٠ 
 



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٨- 

Wאא Weende 
אאW 

 אאאאאNon- celluloseא
אאאאK 

אW 
١ JאF٢٥}١٪٢٥٥٠}٠E =٥}١٢אאא

١٠٠٠אK 
٢ JאF٢٥}١٪٢٣٣}٠E=٥}١٢אKOHאא

א١٠٠٠K 
אW 

١ JFiweאאF٥KE 
٢ JאJenaא٤٥}٠K 

 
F٥EFiweאאK 

אW 
 אאאאאW 

١ Jא١F١٨KE 
٢ Jא١٠٥ J١١٠°٧٠°אא،

אאFreeze dryingאK 



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٩- 

٣ Jאאא٥٠٪אK 
٤ Jאאאאאא

CeliteאK 
אאW 

١ J١אאאאאאאF0K 
٢ JאאאאאאאאאK 
٣ Jאא،אאאאאK 
٤ Jאאאאא٢אK 
٥ JאאK 
٦ J١٥٠אאאאאK 
٧ J٣ J٥אK 
٨ Jא٣٠K 
٩ JאאאK 

١٠ Jאאא٣٠אאאאאאאK 
١١ Jא١٥٠אא٣ J٥
אK 
١٢ Jאא٣٠K 
١٣ Jאא١٠{ 
١٤ JאאאאF٢٥Eאאאא

אK 
١٥ JאאאאF١٠٥ J١١٠ºE،אא

אFF1KE 
١٦ JאאאאF٥٥٠°Eאאא

FF2KE 
١٧ JאאאאאאW 

F1 – F2 
٪א=X١٠٠ 

F0                                          



א ١٥٢ אא 
אאאא- אאא

  
 

-٦٠- 

 
אאWאאאLane &Eynon 

אW 
אא= 

אאאא١٠א= 
אאא١٠= 

אאW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

W 
١WאאאאLane &Eynon 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wא؟א 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- אאא

  
 

-٦١- 

 
אאWא 

אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- אאא

  
 

-٦٢- 

 
אאWאאK 

 
אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
אאאFFoE= J J J J J J J J J J J J J J J J J J J J J J J J J  

אאאFF1E= J J J J J J J J J J J J J J J J J J J J J J J J J  

אאאאאFF2E= J J J J J J J J J J J J J J J J J J J J J  

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J  
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א





א




٨



א ١٥٢ אא 
אאאא- אא 

  
 

-٦٣-  

אאWאא 
 

אאWאאאאאאא
אK 

 
 אאWא  א א  א א   א  

אאK 
 

אאאWאאא٩٥K٪ 
 

אאאאW٤ 
 

א א W  J  א א  א J  ١٠،٥ J
   א١٠٠ J١٥٠ J  ٥٠ Jא   J

K 
 

אאWאאאאא
אאאאאאK 

 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٦٤-  

אאא 
Wאאא Determination of total protein in foods 

אMicro Kjeldahl method 
א 

١ Jאא(NH4)2SO4
אFאEK 

٢ JאאאאאאאF٤٠E٪
אאא٢٪א

H3BO3FאEK 
٣ Jאא(NH4)3BO3אHClאא

אאFאEK 
אאאאW 

١ JK 
٢ J٤٠٪K 
٣ J٢٪K 
٤ JאN / 70F٨}٢٢אEK 
٥ J  Mixed indicatorF٢٠א  א H١٠٠٠ א

אאא١٠٠EK 
٦ J  א   Digestion mixtureF  ٢٠  

אK2SO4H٥אאאH٥}٠אSeO2
אKE 

٧ Jאאא 
٨ J٥،١٠K 
٩ Jא١٠٠١٥٠K 

١٠ J٥٠K 
١١ JF٦KE 
١٢ JאF٦KE 



א ١٥٢ אא 
אאאא- אא 

  
 

-٦٥-  



 

 
 

F٦EאFKEאFKE 
אW 

١ JאF٥}٠ J٥}١EאK 
٢ Jא٥}٠אK 
٣ JאאאאK 
٤ Jאא١٠ J١٥א

אK 
٥ J   אאא    א  א א אF

אEאאאאא
אK 

٦ JאאאFאEאאא
אF٣ J٤אאEK 

٧ JאאאאFאEK 
٨ J   א א א  אא   ١٠٠ 

אאK 
٩ JאK 

١٠ Jא אF١٠Eא
 א F١٠ J٢٥ Eא     F٥ J١٠E

אאאאאאאאא 
١١ Jא١٠אK 



א ١٥٢ אא 
אאאא- אא 

  
 

-٦٦-  

١٢ Jא  א א  א   א א אF 
אEK 

١٣ JאאאN/70אא
FאאאאEK 

١٤ JFBlankEאאאא
אK 

١٥ Jא٪אאאW 
 

         (TV Sample – TV Blank) × N × 14 ×6.25 × 100  
% Protein =                                       

                                                        W × 1000 
W 

TV sample ZאFE 
N ZFN/70E 
W Zאא 

6.25 ZאFE 
TV BlankZאאאFE 

W 
١ Jאאאאאאאאא

אאאאאאאK 
٢ JאאאאאK 
٣ JאאאאאW 

٢٥}٦CN אF١٦٪EK 
٣٨}٦CN אF٦٧}١٥٪EK 
٧}٥CN אF٥٤}١٧٪EK 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٦٧-  

Wאא Determination of non-protein nitrogen in foods  

אW 
 אאאאאאאאTCA

אאאK 
אאאאW 

١ Jא٣٠א٪ 
٢ JK 
٣ JאאאאK 

אW 
١ J ١٠אאאא١٠٠

٣٠אאאK 
٢ J אאאאK 
٣ J א١٠אאאK 
٤ J אאאK 
٥ J אאאאאK 
٦ J אאאאאW 
 
            (TV Sample – TV Blank) × N × 14 × 100 × 100  

% Nitrogen =                                
                                                W × 1000 × 10 

W 
TV Sample =אאאFE 

100 =אאאאא 
10 =אאאאF١٠٠E 
W =אאF١٠E 

TV BlankZאאאFE 
 

 



א ١٥٢ אא 
אאאא- אא 

  
 

-٦٨-  

 
KאאאאאWאא 

אאW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
אא   = 

א    = 
אא                          = 

 
 
 
 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٦٩-  

 
אאWאאK 

 
אאW 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
אאא= J J J J J J J J J J J J J J J J J J J J J 

אא= J J J J J J J J J J J J J J J J J J J J J 
אאא= J J J J J J J J J J J J J J J J J J J J J J 

אא= J J J J J J J J J J J J J J J J J J J J J J 
אא= J J J J J J J J J J J J J J J J J J J J J J 

 
 
 
 
 
 
 
 
 
 
 
 



  

  

  

אאאא  

אא--


א




א




٩



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٠-  

אאWאא 
 

אאWאאאאאאK 
 

אאW  אאא   א    א א  
אFא Jא Jא Jא JאEK 

 
אאאWאאא٩٥K٪ 

 
אאאאW٦K 

 
א אW J J   ١٠٠ J  J 

 J  ١}٠ J J  J  J
 Jא JK 

 
אא W א א  אא אא א

  א  א א Jא Jא א Jא  J
אK 

 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧١-  

אאא 
WאOil content 

 אאאאאאא
אאF٤٠ J٦٠°Eאא

אאאK 
אאאאW 

١ JאF٧E 
٢ JWhatman No. 1 
٣ J٤٠٦٠°K 
٤ JK 
٥ JאK 
٦ JK 

 

 
F٧EאאK 

אW 
١ J K 
٢ J ٥אאאאא

אאאאK 
٣ J אאאK 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٢-  

٤ J אאא٣אאK 
٥ J אאא١אK 
٦ J אאאאאאאK 
٧ J אאאאאFא

אאEK 
٨ J א١١٠°אK 
٩ J א٪אאK 

 
אא Jא 

٪=–––––––––––––––––––––––––––––––––––––X١٠٠ 
אFE 

WאאDetermination of acid value and acidity of oils 

אW 
 אאאאאאאאא

אאא،אK 
אW 

١ JאאK 
٢ JאאK 
٣ J،אאאאאאאאK 
٤ J،אאאאא

אאאאאאאאאאאא
אK 

אW 
 אאאאאאא

אאאא
אא،אאאאא

אW 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٣-  

R- COOH + KOH                                         RCOOK+ H2O  
 

אאאאW 
   J א  J  ١٠}٠ J J

١٠٠ J JK 
אאW 

١ Jא٥אאאאK 
٢ J٢٥אאK 
٣ Jא١٠אFKE 
٤ J٣א J٤אאאאא

אאK 
٥ JאאאאאאKW 

 
אא=MXTV X N X 100 

                    1000XW 
 

א= TV X N        
W                              

 
TV=אאאK 

N=אאK 
= MאאאאK 

  W=אאK 
אאKOH١}٥٦K 

Wאאא١٠٣٠א٠٨٠K
א٪אאK 

אW 
                                          ٣٠ X ٠.٠٨ X ٢٨٢     



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٤-  

  ٦.٧٦٨=   ١٠٠ X                                     =النسبة المئوية للحموضة      
١٠ X ١٠٠  

  
 ٣٠X ٠.٠٨ X  ٥٦.١            

  ١٣.٤٦٤=      =                                              رقم الحامض  
  ١٠  

WאDetermination of peroxide value of oils 

אW 
 אאאאK 

אW 
 אאאאאאא

אK 
אW 

 אאאאאאא
אא(I)(I2)אא

אאא،אאW 
KI + CH3 COOH        HI + CH3COOK 

CH3 (CH2)6 - CH - CH = CH - (CH2)7 - COOH + 2 HI 
                     O – OH  

CH3 (CH2)6 - CH - CH = CH - (CH2)7 - COOH + I2 + H2O 
                     OH    

אאאא 
I2 + 2 Na2 S2 O3     2 NaI + Na2 S4 O6 

אאW 
١ J٥א٣٠

٢W١אK 
٢ J٥}٠אאK 
٣ JאאאאאאאK 
٤ J٢٣٠אאאK 
٥ Jאאאא٠١}٠א

אאאאK 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٥-  

٦ JאאאW 
N X V                                          1000 X 

א= 
W                                                  

W 
N =FEאK 
 V =א 
W =אאא 
W 
١ J אBlankאאא

١}٠אאאאאK 
٢ J אאIn duplicatesאאאא
FאEK 
٣ J אאאאאאאK 
٤ J אאאאאא

אK 
٥ J אאאאK 
٦ J אאאאא

אאK 
W٤٢}٥אאא٥}١٧

א٠١٢}٠؟אא 
17.5 × 0.012 × 1000                              

א ==                                       38.74533 
5                                            

אWאא  Determination of iodine value of oils   

אאW 
 אאא١٠٠אאא

אאK 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٦-  

אאW 
١ JאאאW 
 JWאאאא

١٣٠אאאאאאאK 
 JWאאאא

אאא١٠٠ J١٣٠K 
 JWאא

אאא١٠٠ 
٢ Jא،אאאאאא

אא(IV - IV1)(IV)אאאא(IV1)א
אא،אא(X)אאאא

אאW 
 

2.016 gm H2 ≡ 253.8 gm I2                                                                                                                                                  
X                  ≡ IV - IV1                                                                          

 
            (IV - IV1) 2.016                                                             

X = ––––––––––––––––––               gm H2 / 100 gm 
oil         253.8                                                     

                            
 

אW 
 אאאאאאא 

CH3 (CH2)7 - CH = CH - (CH2)7 - COOH +  I2        CH3 (CH2)7 - CHI - CHI (CH2)7 COOH 

Kאאאאאאאא 
 אאאאאאאא

אאאא،
אBr ICl IאH IO4K 

אאW 
١ JWijs method 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٧-  

٢ JHanus methodKאW 
 אאא(IBr) Iodine monobromideאאא

אאאאאאא
FEאאאאאאא

אאאאאאK 
Br2 + I2      2 BrI 

 
- CH = CH-  + BrI             -CHBr - CHI- 

 
BrI + KI     KBr + I2 

 starch                                    
I2 + 2 Na2 S2O3                          2 NaI + Na2s4 o6     

אאW 

אאW 
١ JWא٢}١٣א١٠٠٠F٥}٩٩E٪א

אאאאאאא
٣אאאאK 

٢ Jא١}٠Wא٨}٢٤אא
FE١אאא

אK 
٣ JאW١א٢٠٠אא١٠א

אK 
٤ JFWEא١٥٠אא 
٥ JK 

אאW 
١ J٢}٠٢٥٠K 
٢ J٥K 
٣ Jא٢٥אאא

אFאאאאEK 
٤ Jא١٠אא١٠٠K 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٨-  

٥ JאאאאF٣E
אאאאאאAK 

٦ JאBK 
٧ JאאB - AאאאK 
٨ JאאאW 

(B - A) × N × 127 × 100                             
אא  ––––––––––––––––––––––––   =    

W × 1000                                       
W 

A =אאאFE 
B =אאאFE 
N =א 

127 =אאF٩}١٢٦E 
W 
١ JאאאK 
٢ JאאאK 
٣ JאאאאK 
٤ JאאאאאK 
٥ Jאאאאאאא٦٥ J١٣٠א

א٧ J١٠א٢٨ J٤٠ 
 

W٢٥אHanusא٢١٣٥}٠
אאא١١٢٥٠}٠א٢٢

Blank٢}٣٧א٢٥אא،
א 

אW 
F٢}٣٧ J٢٢EX١١٢٥}٠X٩}١٢٦X١٠٠ 

אא== ٥}١٠١ 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٩-  

٢١٣٥٠}٠     X١٠٠٠ 

WאDetermination of saponification value of oils 

א 
 אאאאאאאא

אK 
אW 

١ JאאאאאאK 
٢ JאאK 
٣ JאאאאK 

אW 
 אאאא٥}٠

אאאאאאKאאא
אאאאFאE،

אאאW 
                            O 
H2 – C – O – C – R
                           O 
 H – C – O – C – R
                           O
H2 – C – O – C – R  

+ 3 Na OH

CH2OH

CHOH

CH2OH

                            O
+ 3 Na – O – C – R  

Triglyceride Sodium hydroxide Glycerol Sodium fatty acid salt

אאW 
אאW 

 ٥}٠Fא٩٥E٪ JHCl J
אK 
אאW 

١ J٥אאאא٢٥٠K 
٢ J٥٠אFE٥٠K 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٠-  

٣ Jאאא
אFאאא

אEK 
٤ J٥א.אאאK 
٥ JBlankאאאאK 
٦ JאאאW 

          (V2 - V1) × N × 56.1                                       
א=  –––––––––––––––––––––––– 

               W                                                      
W 

V1 =אאFE 
V2 =אאFE 
N =אא 
W =אאK 

56.1=אאKOH 
W 
١ JאאאאאK 
٢ Jאאא

٥٠א٪אאK 
٣ JאאאFEאFE

אאאאא
אאאאK 

٤ JאאאאאאK 
٥ Jאאאאאאאא

אF٢EאאאאBlank
אK 

Wאאא١٤אאא٥٠
٤٤٦}٠א٢٢HCl٤٥٠٥}٠אאK 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨١-  

אW 
אא=٥٠C٤٤٦}٠=٣}٢٢ 

אאאאK= 
٢٢C٤٥٠٥}٠=٩١١}٩ 

אאאא=٣}٢٢ J٩١١}٩= ٣٨٩}١٢ 
٣٨٩}١٢C١}٥٦ 

א=–––––––––––––––––––––=٥}١٦٨ 
١}٤ 

WאRefractive index 
 אאאאא

אאאאK 
אאאאW 

١ JאWאאK 
٢ JאאWאאאK 
٣ JאWאאאK 
٤ JאאWאאאאאK 

 
 

אאW 
١ Jאאאאאאא

אK 
٢ JאאאאאאK 
٣ Jאא٢٠°٤٠°K 
٤ Jאאאא

אאאאK 
٥ JאאאאאK 
٦ JאאאאאאאW 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٢-  

 H٢٠° H٠٠٠٣٦٥}٠ 
  H٤٠°  H٠٠٠٣٦٥}٠ 
 אאאא،אא
אא،אאאאאאאא

אאאאאK 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٣-  

 
אאWאK 

אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
א  F KE 

אא F KE 
א   F KE 

אאW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

W 
١W؟אאא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wאאאאאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٤-  

 
אאWאאK 

אW 

אאZ J J J J J J J J J J J J J 
אאZ J J J J J J J J J J J J J  

אאZ J J J J J J J J J J J J 
אאאאZ J J J J J J J J J 

אאKOH Z J J J J J J J J J J J J J 

אאאW 
אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

אW 
אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

W 
١Wא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wאאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٣WאאKOHאNaOH 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٤Wאאאאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J  

  



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٥-  

 
אאWאK 

אW 
אZK J J J J J J J J J J J 
אZK J J J J J J J J J J J 

אאZK J J J J J J J J J J J J J 
אאW 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

W 
١Wא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٦-  

 
אאWאאK 

אW 
אאאZK J J J J J J J J 

אאאZK J J J J J J J 
אZ J J J J J J J J J J J J J 

אאא١٢٧K 
אאW 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

W 
١Wאא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢WאאK؟ 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٧-  

 
אאWאK 

אW 
אאZK J J JK 
אאZK J J JK 

אאZ J J J J JK 
אאZK J J J J J J J J J J J J 

אאא =١}٥٦ 
אאW 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

W 
١Wא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٣W؟אאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٨-  

 
אאWאK 

 אאאאא
אאK 

א אאאאא 
١    
٢    
٣    

W 
١Wאאא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wאאאאא Jאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٣WאאאאK 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 

 
 



א ١٥٢  
אאאא- אא 

  
  

-٨٩-  

אא 
Wאאא 

١ Jא JK،אKא Jאא
אא Jא Jא J١٩٩٦{ 

٢ Jא  J K ،  א K   Jא  א א J
א Jא J٢٠٠٣{ 

٣ Jאא Jאאא Jאאא J
א Jא Jא J١٩٩٣{ 

٤ Jאא א א J Kא J א א א Jא J
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