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 
،،אא،אW 

 
 א אא א א א אאא

،אאאאאאאאא
א אאאא

א،אאאאאא
אאK 

 
אאאאאאא
  א        ،א אא  

א א   א    ، א  א א א 
א،אאאא

אאאאאאאאאאאא
،אאאא

אא،אK 
 

 א א  ?א- ? ? א אא?
אאאאאאאK 

אאאאאאא
،א،אאאא

אאאאאK 
، א אאא

אK 
 

אאאא



א ١٥٢  
אא-  

  
 

 

 
 ،אא،אאא،אאא

אK 
אאFאאE،،אאא

אאאאאאK 
אאאא،אאא

 א אא، אא א
א،אאאאאK 

 א א        אא 
אאאא،א

אK 
אאאאאאא

 ،א אא  א    ،א אא א א
  א   א א   אא    א א

אK 
אאאא Jאאא J

 אFא אE J אF E J אFא אE Jא
א Jא א J אאFא אא E Jא א J

אאא،אאאאאא
אאK 

א א  א   א א  K  
  א  א א AOAC א אא

AACCאאאAOCSK 
אאאא،א

א،אאאאאאאK 
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

א


א


א



א








א


א


א




א






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אאא- 
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אאWאאאאאאא
א 

 
אאWאאאאאאאאK 

 
 

אאW 
١ JאאאאאאK 
٢ JאאאאK 

 
 

אאאWאאא٩٨K٪ 
 
 

אאאאW٤K 
 
 

אאW J١٠٠ J١}٠،
١}٠K Jא JMethyl orangeK 

 
 

אאWאאאאא
אאK 
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٢ JאאאאאאאאK 
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אאא- 
אאאא

אאאא
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אאאKא
אאאאאKאאאא

א  Kא אאא א،א
     א   א אא  א א

א Kאאאאאאא
١٪אK 

א    א  א  א א  אאא 
אא،אאא

אאK 
٣ Jאאאא 

 אאאאאאא
 א אא   א   א  א אK

אאאאאאאא Kאא
אאאK 

אאK
אאאאKאאאא

אא،אאא אא  א K
אאאאאK 

      א   א א   K
K 
٤ Jאאא 

  א א  אא   K     
א،אאאאאKא

אא     א   F  E  א   
א    א  א K א  א א  

אאK 



א ١٥٢ אא 

אאא- 
אאאא

אאאא
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אאאאאאאאK
א      א א   K א א 

אא א Kא  אא א
אאאאאאאK

 אאא،א   א א   א א
K 

Wאא 
 אF١EאאאאW 

١ Jא Wאא   א   א א אא
אאK 

٢ JWאאאא
K 

٣ JWא،אאאאאאאK
אK 

٤ JWאאאK 
٥ JW    א א א אא   ،א

אאK 
٦ JWאאאאאאאא

K 
٧ JWאא אאאא

אK 
٨ JWאאאאK 
٩ JאאWאאאאאאK 

١٠ JWאאK 
١١ JWאK 



א ١٥٢ אא 

אאא- 
אאאא

אאאא
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١٢ JאWאאא
אאאK 

١٣ JWאאאKK 
١٤ JאWאאאאאאK 
١٥ JWאאא

אאאאאאK 
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١٦ JWאאאK 
١٧ JWאאאאאא

אאאאאK
  א א   א   א א     

אאK 
١٨ JW

אאא
     K א א א א  

 א  א א א א א   א
אK 

١٩ JWאK 
٢٠ JWאK 
٢١ JWאאK 
٢٢ JאK 
٢٣ JWאאאאאאK 
٢٤ J Wא א   א   א    א

אאאK 
٢٥ JWאאאK 
٢٦ J 
٢٧ JWאאאK 
٢٨ JWאאאK 
٢٩ JWW 

FאEWאאאK 
אאW )ب(

א א א אא   
אאאאאK 

FEאWאאK 
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 
אאאא 

 

١ JאאNormal solution  
 אאאאאאאאא

אאFNKE 
אא 

אא= 
 

 FEאK 
אאאאאאאW 

אאא= אFEXאאXאא 
٢ JאאMolar solution  

 אאאאאאאא
אFME . 

אMol WאאאK 
Wא٥}٥٨אאאאאא

١אא١אאא،
אאאא١

א٢K 
אאאא 

 א،אאאאאאא
אאאאאW 

١= 
WאאאאאK 

 אאאאאאא
אאW 
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אאא- 
אאאא
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אאא=אFEXאFאEXאא 
٣ JאאMolal solution 

 אאאאFאאאE١٠٠٠
אא،אאא١אאK 

אאאW 
 אאאאאW 
 א٢ Jאא

٢٥}١L٣K 
אW 

א=١٠٠٠X٢٥}١=١٢٥٠א 
א=٥}٥٨X٢=١١٧א 
א=١٢٥٠–١١٧= ١١١٣א 

٢١١١٣ 
 
١٠٠٠ 

٢X١٠٠٠ 
FאE==٧٦}١ 

١١١٣ 
٤ JאאStandard solution  

 אאאא،אFא
אEאK 

אאאאאאאW 
١ Jאאא٠١٠–٠٢٠K٪ 
٢ Jא

אאאאאאאK 
٣ JאאאK 



א ١٥٢ אא 

אאא- 
אאאא

אאאא
  

  

-١٣- 

٤ JאאK 
٥ JאK 
٦ JאאאאWא Jא J

א JאאאאK 
٥ JאאF JEPercent solution 

 אאאא١٠٠אאK 
٦ JאאאF JEVolume percent solution 

 אאאאאאאאא
אאK 

٧ Jאאא 
 אאאאW 

١ JאType of neutralization 
 JאאאאאpH F٧E

אStochiometric point א
אpHאאאpH٤ J٩א J
 J JK 

 JאאאW 
 JW 

HCl + NH4Cl                                              NH4 Cl+ H2O 
אאאאאMethyl 

orangepH K٩}٢ J٤K 
 JW 

CH3COOH + NaOH                                                 CH3COONa + H2O 
אאאאאאא

K 



א ١٥٢ אא 

אאא- 
אאאא

אאאא
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٢ JאאאW 
 אאא

אFאHאKE 
 
 

אאאאW 
 JאWא١אא٥٠٩٥٪٥٠

FpH٣}٨ J١٠KE 
 JMethyl redWא٢}٠אא٦٠٩٥٪١٠٠٠

אFpH٢}٤ J٢}٦KE 
 JMethyl orangeWא١٠}٠אא١٠٠

אאאFpH١}٣ J٤}٤KE 
 JBromothymol blueWא١٠אא١٠٠٥٠F٪pH
٦ J٦}٧KE 
 JאStarch indicatorWאא١ J٥}١א

אאF٩٨ J٩٩Eאאאאא،אא
אאאאאאK 

אאW 
١ J ١٠}٠אK 
٢ J ١٠}٠אK 
٣ J ١٠}٠אK 
٤ J ١}٠אK 



א ١٥٢ אא 

אאא- 
אאאא

אאאא
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אא 
١ J١}٠אW 

 אאאא
אאא

אא
אאK١٠}٠

א،
אאאא

אK 
 

אאW 
١ J١٠א١}٠١٠٠F

אKE 
٢ J٢ J٣אK 
٣ Jאא؟אא،א 
٤ Jאאאאא

אאK 
٥ JאאאW 

X V2N1  X V1  = N2 
W 

N1א١}٠K 
V1א١٠K 
N2אאK 
V2אא 
W 
١ Jאאאאאא

אאK 



א ١٥٢ אא 

אאא- 
אאאא

אאאא
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٢ Jאאא١٥ J٢٠
אאאאאK 

٣ Jאאאא
אאא

א،אא
אאאK 

٢ Jא١}٠א 
 אאאאאא

אK 
 

 
אאW 

١ J١٠א١}٠١٠٠K 
٢ J٢ J٣Methyl orange א،؟א 
٣ Jאאאא،אא

אא 

٤ Jאאאאא
אאK 

٥ JאאW 
X V2N1X V1=  N2 

W 
N1א١}٠K 
V1א١٠K 
N2אאK 
V2אאK 

٦ JאאW 
X V (Na2CO3)N X V (HCl)  =  N 



א ١٥٢ אא 

אאא- 
אאאא

אאאא
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W 
١ Jאאאא

אאK 
٢ Jא١٣٠ J١٥٠º٢ J٥}٢

אאאאK 
 
 
 
 
 
 
 



א ١٥٢ אא 

אאא- 
אאאא

אאאא
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 
אאWאאאאא 

אאW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J 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אאאא 
 
 אאאאאאא 

א ١٠ ١٠ ١٠ ١٠ 
א    

 
א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 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J 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 אא 

אאא- 
אאאא

אאאא
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 
 

אאWאאאאא 
אאW 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J 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אאאאW 
 
 אאאאאאא 

א ١٠ ١٠ ١٠ ١٠ 
א     

 
א 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 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J 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אאא  

אא--




א



א







٢



א ١٥٢ אא 
אאאא- אא
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אאWאא 
 

אאWאאאאאK 
 

אאW 
١ JאאאאאK 
٢ JאאאK 

 
אאאWאאא٩٨K٪ 

 
אאאאWK 

 
אאW Jא Jא
א J JK 

 
אא W   א  א א א אאא 

אK 
 

 



א ١٥٢ אא 
אאאא- אא
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אא 
Estimation of moisture content in foods  

 
 א،אא
אאאאאא

אאאאאאאא
אאאאאאאאאא

אאאא
אאK 

אא 
אW 

 אאאאאא
אא١٠٥ْא±٣ْאא

אKאאאאא،א
אאאאאאא

אאK 
אאאW 

١ JאאF٢KE 
٢ JאK 
٣ JאK 
٤ JK 
٥ JK 

אאW 
١ JאאאאK 
٢ JאאK 
٣ Jא٤ J٥K 
٤ Jאאאאאא١٠٥ْ٣K 



א ١٥٢ אא 
אאאא- אא
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٥ JאאאאאאK 
٦ JאאאK 
٧ JאאאאאK 
٨ JאאאאאW 

 אא–אא 
אא=X ١٠٠ 

אא 
אא=אא–א 

 

 
F٢EאאK 

 
 

 
 



א ١٥٢ אא 
אאאא- אא
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 
אאWאאK 

אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J 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 
אא   F KE 
אאא F KE 

א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 

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 

W 
١WWאא١٠٥ºK 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢Wאאאא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 
٣Wאאא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 

 
 
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אאאאאאFFppHHEEאא  

אא--


א





א


א







F
pHE




א




٣



א ١٥٢ אא 
אאאא- אאאFpHEא
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אאWאאאFpHEא 
 

אאWאאאאאK 
 

אאW 
١ JאאאאאK 
٢ JאאאאאK 

 
אאאWאאא٩٨K٪ 

 
אאאאWK 

 
אאW J١٠٠ J١}٠K J

א JאpH meterK 
 

אאWאאאאא
אאK 

  
  

  

  

  

  

 



א ١٥٢ אא 
אאאא- אאאFpHEא
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אאאFpHEא 
Determination of organic acids and the pH value in foods 

Wאא 
אאW 

 א א   א א   א א    א
אFאNaOH Eאאאא
אאאK 

אאאW 
١ J١}٠K 
٢ JאK 
٣ JאאK 
٤ J٥٠١٠K 
٥ J١٠٠٢٥٠K 

אאW 
١ J٥א٥אK 
٢ Jא٥٠אאאאK 
٣ JאאאK 
٤ JאאאאK 
٥ JאאאאאFאEאא
אאFאKE 
٦ Jא א א אא 

אK 
٧ JאאאאאאW 

 E.W xV   X  N 
אא=                                              X   100 

1000XW 



א ١٥٢ אא 
אאאא- אאאFpHEא
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W 
V אאאאאK 
             N אאא  

             E.W אאאFאאאאא
אאאאאE.  

            W אא .  

F١EאאאאאאאK 
א אא אא 

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 

WFpHEא 
אאאW 

١ J٢٥٠K 
٢ JK 
٣ Jאmeter pHF٣EK 
٤ JK 

א 
١ Jאאאא٢٥٠.  



א ١٥٢ אא 
אאאא- אאאFpHEא
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٢ Jא pHאאpHFאא
אEאpH= ٧pH= ٤K 

٣ JאאאFאאKE 
٤ JאאאאK 
٥ JאאK 
٦ Jאאאאאאאאאא

אK 
٧ Jא٪אpHK 

W 
 אאאאאאאTotal titratable 

acidityK 

 
F٣Eאmeter pH 

 
 
 
 



א ١٥٢ אא 
אאאא- אאאFpHEא
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 
 

אאWאאאK 
 

אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 J J J J J J J J J J J J J J J J J 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W 
١ JאאאZ J J J J J J J J J J J J J 
٢ JאZ J J J J J J J J J J J J J J J J J J 

٣ JאאFאZE J J J J J J J J J J J J J J J 

א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 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 J J J J J J J J J J J J J J J J J J 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 

١W؟אאא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 

٢Wא١٠٠٠א؟א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

 J J J J J J J J J J J J J J J J J J 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 אא 
אאאא- אאאFpHEא
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 
 

אאWאFpHKE 
 

אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J 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אאpH 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J 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אאאאא  

אא--




א
א




א







٤



א ١٥٢ אאא 
אאאא- אאא 
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אאאWאאא 
 

אאWאאאאאK 
 
 

אאWאאאאאK 
 
 

אאאWאאא٩٧K٪ 
 
 

אאאאW 
 
 

אאWאא Jאא Jא J J J
K 

 
 

אאW 
١ JאאאאאK 
٢ JאאאאאאאאK 

 
 
 
 



א ١٥٢ אאא 
אאאא- אאא 
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אאא 
אאאEstimation of total ash in foods   

 אאאאאאאא J
אאW 

١ JאאאאWater soluble ash 
 א א    אא  אא  

Alkalinity of ashK 
٢ JאאאאAcid soluble ash 

  אאאWater insoluble ashא
אאאאאK 

אW 
 אאאאאא٥٥٠ J٦٠٠°،

אאאאאAshingא
אאMuffle furnaceK 

אאאאW 
١ JאאF٤KE 
٢ JאאאאאK 
٣ JאK 
٤ JK 
٥ JK 

אW 
١ JאאאאאK 
٢ J٥אאאK 
٣ Jא     א  אא  א    א

אאIgnitionK 
٤ Jאאאאא٥٥٠°אאא

אFאאEא٢ J٣K 



א ١٥٢ אאא 
אאאא- אאא 
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٥ Jאאאאאא
אאאאK 

٦ JאאK 
٧ JאאאW 

אא–א 
٪א=––––––––––––––––––––––––––––––––––––X١٠٠ 

א 
 

 
F٤EאאMuffle furnaceאאK 

אאאא Determination of water insoluble ash  

אW 
 אאאאאאא

Whatman No 42אאאאאאאאאא
W 

 ٪אאאא=אא–אאאא 
 

אאאW 
١ JK 
٢ JאK 



א ١٥٢ אאא 
אאאא- אאא 
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٣ JK 
٤ JK 
٥ JאאאאK 

אW 
١ Jאאא٢٠אאאאF

אאאEK 
٢ JאאאאK 
٣ Jאא٤٢אאאא٥٠א

אאא(Alkalinity of ash)K 
٤ Jאאאאאא

٥٥٠°K 
٥ JאאאאאאK 
٦ JאאאאאאאאאאK 

WאאאאאאאאאאK 
א 

אאאא א
Taussky١٩٥٣אאא

אא٦٦٠ אK 
אW 

١ J١٠W٧٠א١٨٠K 
٢ Jא ١٠٪ W٥א א אא١٠

١٠אאא٥٠א
אאK 

٣ JאWא٥}٢אא(FeSO4 - 7 H2O)٥
אא٥٠אאא

FאאאאFSAMEK 



א ١٥٢ אאא 
אאאא- אאא 
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٤ JאאWאKH2PO4א٠٩}١٣٦
א١٣٦אKH2PO4١٠٠אא١٠٠K 
٥ J١אאא٣٢٠א

א١٠אאאאK 
אאW 

١ Jא١}٠א،٢}٠،٣}٠،٤}٠،٥}٠،٦}٠،٧}٠،٨}٠
 א אא  ٢}٣ ،٤}٦ ،٦}٩ ،٨}١٢ ،٠}١٦ ،٢}١٩ ،٤}٢٢ ،٦}٢٥
אK 

٢ Jא٢אFא٢אאEK 
٣ J٢אאFerrous sulfate ammonium molebdateאא 
٤ JאאאK 
٥ Jא א Optical density (OD)  ٦٦٠ 

אאאאFאאאאאKE 
F٢EאאאאK 

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 

 

אאאW 
١ JאאK 
٢ JאאאK 
٣ J٥אאא٥אK 



א ١٥٢ אאא 
אאאא- אאא 
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٤ JאאאFאEK 
٥ Jא٥٠K 
٦ J٢אאFאEא٢Ferrous 

FFSAMEsulfate-Ammonium molebdateאK 
٧ Jאאאאא(OD)

٦٦٠K 
٨ JאאאאאאK 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ١٥٢ אאא 
אאאא- אאא 
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 
אאWאאאK 

 
אW 

א= 
אאא= 

אא= 
 

א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 

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 
١W؟א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 

٢Wאאא 
F١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 

F٢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 

٣Wאאאא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

 J J J J J J J J J J J J J J J J J J J 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א  

אא--





א







٥



א ١٥٢ אא 
אאאא- א 
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אאWא 
  

אאW אF(Cא 
  
  

אאW  
١ JאאCK 
٢ JאאאאCK 
٣ JאאאC 

 
אאאW אאא٩٧٪  

  
אאאאW   

  
אאW J١٠٠ Jא J٢ J٦

 Jא٢٪ J 
  

אאW   
١ JאאאאCK  
٢ JאאאK 
  
  
  
  
  
  



א ١٥٢ אא 
אאאא- א 
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א 
א٢ J٦א 

אW 
 CL-Ascorbic acidאאא٢،٣

אאאאא
אאאאא

אאW 
     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)  
  

אאW V  X  T                                                               
אא(C)١٠٠=X100 

  
                                                                                          W 

V     אK 
    T             אK 

               W אK 
 



א ١٥٢ אא 
אאאא- א 
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אW 
١ Jא٢٪א٣٪א١٠K٪ 
٢ J2.6 DichlorophenolendophenolאW 
E٢٥٠٢١٠א

אK 
E ٢٥٠א2.6 Dichlorophenolendophenolא

אK 
E אאאאאאא

אK 
E אאאK 

EאאK 
٣ JאאW 
Eא٥٠٠אא٥٠٠א٢K٪ 

E אאא٢K٪ 
אא٥}٠א٪KאK 

א 
 אאאא١

2.6 DichlorophenolendophenoiW 
א 

E٥אאK 
E ٥א٢K٪ 
E אאאאK 
Eאא١٥K 
١ JאאW 

 אF JEpH٣ J٤
אאאAscorbic acid oxidase א



א ١٥٢ אא 
אאאא- א 
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אpHאאאאאאאאאpHא
K 

אW 
EאאWאאאא

K 
E אאWאF(SO2א

אאאאאאאא
אK 

EאאWאאאאאאא
אF٨}٠KE٪ 

אאאאW 
١ J٢٠٠א٢٠٠אא٢٪א

אK 
٢ J٢٠אא١٠٠K 
٣ J١٠אאK 

א١٠אאאאW 
٢٠٠X٢٠ X١٠ 

=١אL١٠ 
٤٠٠ X١٠٠ 

 
Vitamin Cא١٠٠אW 

TV X 
100X=gm sample100LVitamin C mg 

W 
 

 
 
 
 



א ١٥٢ אא 
אאאא- א 
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W 

 אCא١אאא
אW 

١ Jא١٠א=٩١٠K 
٢ Jא١٠CF٢אE=٤٣٧K 

א 
 אאCאא١

אW 
٤٣٧=٢אCK 

١=אC 
١ X  ٢  

=٠٥٣٤٧٠א 
٤٣٧ 

אא=א X  אאK  
  

אאא=٩١٠X٠٥٣٤٧٠=٥٨٢٨٢٠א 
٥٨٢٨٢٠X١٠٠ 

אא١٠٠==٢٨٢٥٨ 
١  

=٢٨٢٥٨אL١٠٠K 
אאאW 

٩١٠X٠٥٣٤٧٠X١٠٠ 
אL١٠٠==٢٨٢٥٨א 

١ 
 
 
 



א ١٥٢ אא 
אאאא- א 
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אאC א 
אא 

  J١٠٠–٢ J٦–
 

א 
١ J٥אK 
٢ J٥א٢K٪ 
٣ JאאאאK 
٤ JאאאאCאאK 

WאאW 
١٠٠٠אאא٥٠٠א

C K 
W 

٥אא٥}٢.C  
אאא٥א 

אW 
٥אF J J JEאK 

٥٥}٢אCאW 
٥}٢אC)EF J J JEא 
W 

FTEאFCE١א 
אא 

٥}٢X١=T XF J J JE 
٥}٢X١ 

T= 
F J J JE 

אאT 



א ١٥٢ אא 
אאאא- א 
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 
אאWCאK 

 
אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J 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 

אW 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J 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אW 
١WC  J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٢WאFC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 

٣WאאאFC 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 

 
 
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אא  

אא--




א







٦



א ١٥٢ אא 
אאאא- א 
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אאW א 
 

אאWאאאאK 
 

אאWאאאאK 
 

אאאWאאא٩٤K٪ 
 

אאאאW 
 

אאW Jא Jאא J Jא
 JאF٣٪LאE JK 

 
אאWאאאאאK 

 
 
 
 
 
 



א ١٥٢ אא 
אאאא- א 
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א 
Wא 

 א،אאאאאK 
אאW 

١ J٨٠F٪٢٠٣٨٠٣KE 
٢ JK 
٣ JFאאאאKE 

אאW 
١ J٥}٠אאאאאK 
٢ Jאאאאאא

٢٠א٣٨٠K٪ 
٣ JאאF٨٠E١ J٢F٤٨KE 
٤ JאאאאאFODEאאאא

אאאאK 

אW 
١ J 

 אאW 
Chlorophyll A, mg/ litter = (9.93 X OD at 660 nm) – (0.777 X OD at 642.5nm) 

٢ J 
 אאW 

Chlorophyll B, mg/ litter = (17.6 X OD at 642.5 nm) – (2.81 X OD at 660 nm) 
٣ JH 

 אאW 
Total chlorophyll, mg/ litter = (7.12 X OD at 660 nm) + (16.8 X OD at 642.5 nm) 



א ١٥٢ אא 
אאאא- א 
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Wאא 
Determination of carotene pigments in foods  

 אאאאאא
אאאאא

אβ-caroteneאאאא
אאאאK 

אאאאW 
١ JK 
٢ JK 
٣ JאK 
٤ JK 
٥ JK 
٦ JאF٣٪LאאK 
٧ J 

אאW 
 JאאW 
١ J٢٥אβ-caroteneא٥}٢אא

٢٥٠אאאF١=אEK 
٢ J٢٥אאא٢٥٠אאאF١

=١٠אEK 
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 
אאWאK 

א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
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J 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אא- א 
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 
אאWאאK 

א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
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J 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אאאאא  

אא--




א
א





א




٧
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אאאא- אאא
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אאWאאא 
 

אאWאאאאאאFKE 
 

אאWאאאאאאא
FKE 

 
אאאWאאא٩٧K٪ 

 
אאאאW٤ 

 
אאWF١٥}٢אE Jאא

א J، J١٠ Jא Jא 
٢٠٪ Jא٥٠٪ JאF٢٥}٠E J

א Jאא Jאא٤٥٠}٠
K 

 
אאWאאאאאא

אאK 
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אאאא- אאא
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אאCarbohydrates  
Wאא 

 אאאאאא
אאאאאאא

Clarificationאאאאאאאאאא
אאאאאאאאא

אאאאאאאאאאא
אאאאKאא

אאאאאK 
אאW 

 אאW 
 JאאExtraction of sugar 
١ J١٠אFE٥٠٠٤٠٠א

٣אאא 
٢ JאאאאK 
٣ JאאK 

 JאClarification 
١ Jא١٠٪אאאא

אאאאאK 
٢ JאFאאKE 

 JאאDeleading 
١ Jאאאאא

אאK 
٢ Jאאאאאאאא

אאאאאא
אאK 



א ١٥٢ אא 
אאאא- אאא
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٣ JאאאאאF
אEאאK 

٤ JאאאאאאאK 
אאאLane-Eynon 

א 
 אאאאאאאא

א،אאאF١٠
٢٥אEאאאK 

אאאאW 
١ JאאF١٥}٢אKE 
٢ Jא١٪אK 
٣ JאאאK 
٤ JWא٣٥אאF٧}٤٢Eאא

א٥٠٠K 
٥ JWא١٢٠א١٧٣F

אEאאא٥٠٠K 
٦ J٥١٠K 
٧ J٥٠K 
٨ JK 

אW 
١ J٥٠٠١٠٢٥F،E
אאאF١٠٢٥Eאא

אK 
٢ Jאאאאא١٥אK 
٣ Jאאאאאאא

אאאאK 



א ١٥٢ אא 
אאאא- אאא
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٤ Jאאאאא
K 

٥ J٢ J٥אאאא
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٥٨٩٤C١٠٠ 
٪א=––––––––––––––––=٨٩٤}٥٪ 

١٠ 
 
F٣E Lane Eynon אאFא١٠٠KE 

Sugar solution (ml) Dextrose 



א ١٥٢ אא 
אאאא- אאא
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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 אא 
אאאא- אאא
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Wאא Determination of Starch in Foods   

אW 
  א א א  א א א  א  א א 

אאFאEאא
א٩}٠אאאאK 

אאW 
١ JאאאFEK 
٢ JK 
٣ J٠٢٥}١L٣ 
٤ Jא٥٠٪K 
٥ JK 
٦ JK 
٧ JאאאK 

אאW 
١ J٣אאא٢٥٠٥٠

אK 
٢ JאאאFא٢٥٠EK 
٣ Jאאא٥٠٠א٢٠٠

K 
٤ J٢٠אאאא

٥}٢K 
٥ Jאאאא٥٠٪

٢٥٠אאK 
٦ JאאאאאאאאK 
٧ J٪אאאW 

٪٪ZאC٩}٠ 
 



א ١٥٢ אא 
אאאא- אאא

  
 

-٥٨- 

Wאא Weende 
אאW 

 אאאאאNon- celluloseא
אאאאK 

אW 
١ JאF٢٥}١٪٢٥٥٠}٠E =٥}١٢אאא

١٠٠٠אK 
٢ JאF٢٥}١٪٢٣٣}٠E=٥}١٢אKOHאא

א١٠٠٠K 
אW 

١ JFiweאאF٥KE 
٢ JאJenaא٤٥}٠K 

 
F٥EFiweאאK 

אW 
 אאאאאW 

١ Jא١F١٨KE 
٢ Jא١٠٥ J١١٠°٧٠°אא،

אאFreeze dryingאK 



א ١٥٢ אא 
אאאא- אאא
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٣ Jאאא٥٠٪אK 
٤ Jאאאאאא

CeliteאK 
אאW 

١ J١אאאאאאאF0K 
٢ JאאאאאאאאאK 
٣ Jאא،אאאאאK 
٤ Jאאאאא٢אK 
٥ JאאK 
٦ J١٥٠אאאאאK 
٧ J٣ J٥אK 
٨ Jא٣٠K 
٩ JאאאK 

١٠ Jאאא٣٠אאאאאאאK 
١١ Jא١٥٠אא٣ J٥
אK 
١٢ Jאא٣٠K 
١٣ Jאא١٠{ 
١٤ JאאאאF٢٥Eאאאא

אK 
١٥ JאאאאF١٠٥ J١١٠ºE،אא

אFF1KE 
١٦ JאאאאF٥٥٠°Eאאא

FF2KE 
١٧ JאאאאאאW 

F1 – F2 
٪א=X١٠٠ 

F0                                          
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 
אאWאאאLane &Eynon 

אW 
אא= 

אאאא١٠א= 
אאא١٠= 

א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 

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 
١WאאאאLane &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 

٢Wא؟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 

 
 
 
 
 
 
 
 
 
 
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 
אאWא 

א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 

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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
אאWאאK 

 
א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 

אW 
אאאFFo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  

אאאFF1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  

אאאאאFF2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 J J J J J J J J J J J J J J J J J J J J J  

  
  
  
 

 



  

 

  

אאאא  

אא--




א





א




٨



א ١٥٢ אא 
אאאא- אא 
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אאWאא 
 

אאWאאאאאאא
אK 

 
 אאWא  א א  א א   א  

אאK 
 

אאאWאאא٩٥K٪ 
 

אאאאW٤ 
 

א א W  J  א א  א J  ١٠،٥ J
   א١٠٠ J١٥٠ J  ٥٠ Jא   J

K 
 

אאWאאאאא
אאאאאאK 

 
 



א ١٥٢ אא 
אאאא- אא 
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אאא 
Wאאא Determination of total protein in foods 

אMicro Kjeldahl method 
א 

١ Jאא(NH4)2SO4
אFאEK 

٢ JאאאאאאאF٤٠E٪
אאא٢٪א

H3BO3FאEK 
٣ Jאא(NH4)3BO3אHClאא

אאFאEK 
אאאאW 

١ JK 
٢ J٤٠٪K 
٣ J٢٪K 
٤ JאN / 70F٨}٢٢אEK 
٥ J  Mixed indicatorF٢٠א  א H١٠٠٠ א

אאא١٠٠EK 
٦ J  א   Digestion mixtureF  ٢٠  

אK2SO4H٥אאאH٥}٠אSeO2
אKE 

٧ Jאאא 
٨ J٥،١٠K 
٩ Jא١٠٠١٥٠K 

١٠ J٥٠K 
١١ JF٦KE 
١٢ JאF٦KE 



א ١٥٢ אא 
אאאא- אא 
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

 

 
 

F٦EאFKEאFKE 
אW 

١ JאF٥}٠ J٥}١EאK 
٢ Jא٥}٠אK 
٣ JאאאאK 
٤ Jאא١٠ J١٥א

אK 
٥ J   אאא    א  א א אF

אEאאאאא
אK 

٦ JאאאFאEאאא
אF٣ J٤אאEK 

٧ JאאאאFאEK 
٨ J   א א א  אא   ١٠٠ 

אאK 
٩ JאK 

١٠ Jא אF١٠Eא
 א F١٠ J٢٥ Eא     F٥ J١٠E

אאאאאאאאא 
١١ Jא١٠אK 



א ١٥٢ אא 
אאאא- אא 
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١٢ Jא  א א  א   א א אF 
אEK 

١٣ JאאאN/70אא
FאאאאEK 

١٤ JFBlankEאאאא
אK 

١٥ Jא٪אאאW 
 

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

                                                        W × 1000 
W 

TV sample ZאFE 
N ZFN/70E 
W Zאא 

6.25 ZאFE 
TV BlankZאאאFE 

W 
١ Jאאאאאאאאא

אאאאאאאK 
٢ JאאאאאK 
٣ JאאאאאW 

٢٥}٦CN אF١٦٪EK 
٣٨}٦CN אF٦٧}١٥٪EK 
٧}٥CN אF٥٤}١٧٪EK 
 
 
 



א ١٥٢ אא 
אאאא- אא 
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Wאא Determination of non-protein nitrogen in foods  

אW 
 אאאאאאאאTCA

אאאK 
אאאאW 

١ Jא٣٠א٪ 
٢ JK 
٣ JאאאאK 

אW 
١ J ١٠אאאא١٠٠

٣٠אאאK 
٢ J אאאאK 
٣ J א١٠אאאK 
٤ J אאאK 
٥ J אאאאאK 
٦ J אאאאאW 
 
            (TV Sample – TV Blank) × N × 14 × 100 × 100  

% Nitrogen =                                
                                                W × 1000 × 10 

W 
TV Sample =אאאFE 

100 =אאאאא 
10 =אאאאF١٠٠E 
W =אאF١٠E 

TV BlankZאאאFE 
 

 



א ١٥٢ אא 
אאאא- אא 
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 
KאאאאאWאא 

א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 

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 
אא   = 

א    = 
אא                          = 

 
 
 
 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 
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 
אאWאאK 

 
א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 

אW 
אאא= J J J J J J J J J J J J J J J J J J J J J 

אא= J J J J J J J J J J J J J J J J J J J J J 
אאא= J J J J J J J J J J J J J J J J J J J J J J 

אא= J J J J J J J J J J J J J J J J J J J J J J 
אא= J J J J J J J J J J J J J J J J J J J J J J 

 
 
 
 
 
 
 
 
 
 
 
 



  

  

  

אאאא  

אא--


א




א




٩
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אאWאא 
 

אאWאאאאאאK 
 

אאW  אאא   א    א א  
אFא Jא Jא Jא JאEK 

 
אאאWאאא٩٥K٪ 

 
אאאאW٦K 

 
א אW J J   ١٠٠ J  J 

 J  ١}٠ J J  J  J
 Jא JK 

 
אא W א א  אא אא א

  א  א א Jא Jא א Jא  J
אK 

 
 



א ١٥٢ אא 
אאאא- אא 
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אאא 
WאOil content 

 אאאאאאא
אאF٤٠ J٦٠°Eאא

אאאK 
אאאאW 

١ JאF٧E 
٢ JWhatman No. 1 
٣ J٤٠٦٠°K 
٤ JK 
٥ JאK 
٦ JK 

 

 
F٧EאאK 

אW 
١ J K 
٢ J ٥אאאאא

אאאאK 
٣ J אאאK 



א ١٥٢ אא 
אאאא- אא 
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٤ J אאא٣אאK 
٥ J אאא١אK 
٦ J אאאאאאאK 
٧ J אאאאאFא

אאEK 
٨ J א١١٠°אK 
٩ J א٪אאK 

 
אא Jא 

٪=–––––––––––––––––––––––––––––––––––––X١٠٠ 
אFE 

WאאDetermination of acid value and acidity of oils 

אW 
 אאאאאאאאא

אאא،אK 
אW 

١ JאאK 
٢ JאאK 
٣ J،אאאאאאאאK 
٤ J،אאאאא

אאאאאאאאאאאא
אK 

אW 
 אאאאאאא

אאאא
אא،אאאאא

אW 



א ١٥٢ אא 
אאאא- אא 
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R- COOH + KOH                                         RCOOK+ H2O  
 

אאאאW 
   J א  J  ١٠}٠ J J

١٠٠ J JK 
אאW 

١ Jא٥אאאאK 
٢ J٢٥אאK 
٣ Jא١٠אFKE 
٤ J٣א J٤אאאאא

אאK 
٥ JאאאאאאKW 

 
אא=MXTV X N X 100 

                    1000XW 
 

א= TV X N        
W                              

 
TV=אאאK 

N=אאK 
= MאאאאK 

  W=אאK 
אאKOH١}٥٦K 

Wאאא١٠٣٠א٠٨٠K
א٪אאK 

אW 
                                          ٣٠ X ٠.٠٨ X ٢٨٢     



א ١٥٢ אא 
אאאא- אא 
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  ٦.٧٦٨=   ١٠٠ X                                     =النسبة المئوية للحموضة      
١٠ X ١٠٠  

  
 ٣٠X ٠.٠٨ X  ٥٦.١            

  ١٣.٤٦٤=      =                                              رقم الحامض  
  ١٠  

WאDetermination of peroxide value of oils 

אW 
 אאאאK 

אW 
 אאאאאאא

אK 
אW 

 אאאאאאא
אא(I)(I2)אא

אאא،אאW 
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    

אאאא 
I2 + 2 Na2 S2 O3     2 NaI + Na2 S4 O6 

אאW 
١ J٥א٣٠

٢W١אK 
٢ J٥}٠אאK 
٣ JאאאאאאאK 
٤ J٢٣٠אאאK 
٥ Jאאאא٠١}٠א

אאאאK 



א ١٥٢ אא 
אאאא- אא 
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٦ JאאאW 
N X V                                          1000 X 

א= 
W                                                  

W 
N =FEאK 
 V =א 
W =אאא 
W 
١ J אBlankאאא

١}٠אאאאאK 
٢ J אאIn duplicatesאאאא
FאEK 
٣ J אאאאאאאK 
٤ J אאאאאא

אK 
٥ J אאאאK 
٦ J אאאאא

אאK 
W٤٢}٥אאא٥}١٧

א٠١٢}٠؟אא 
17.5 × 0.012 × 1000                              

א ==                                       38.74533 
5                                            

אWאא  Determination of iodine value of oils   

אאW 
 אאא١٠٠אאא

אאK 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٦-  

אאW 
١ JאאאW 
 JWאאאא

١٣٠אאאאאאאK 
 JWאאאא

אאא١٠٠ J١٣٠K 
 JWאא

אאא١٠٠ 
٢ Jא،אאאאאא

אא(IV - IV1)(IV)אאאא(IV1)א
אא،אא(X)אאאא

אאW 
 

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

 
            (IV - IV1) 2.016                                                             

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

                            
 

אW 
 אאאאאאא 

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

Kאאאאאאאא 
 אאאאאאאא

אאאא،
אBr ICl IאH IO4K 

אאW 
١ JWijs method 



א ١٥٢ אא 
אאאא- אא 
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٢ JHanus methodKאW 
 אאא(IBr) Iodine monobromideאאא

אאאאאאא
FEאאאאאאא

אאאאאאK 
Br2 + I2      2 BrI 

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

 
BrI + KI     KBr + I2 

 starch                                    
I2 + 2 Na2 S2O3                          2 NaI + Na2s4 o6     

אאW 

אאW 
١ JWא٢}١٣א١٠٠٠F٥}٩٩E٪א

אאאאאאא
٣אאאאK 

٢ Jא١}٠Wא٨}٢٤אא
FE١אאא

אK 
٣ JאW١א٢٠٠אא١٠א

אK 
٤ JFWEא١٥٠אא 
٥ JK 

אאW 
١ J٢}٠٢٥٠K 
٢ J٥K 
٣ Jא٢٥אאא

אFאאאאEK 
٤ Jא١٠אא١٠٠K 



א ١٥٢ אא 
אאאא- אא 

  
 

-٧٨-  

٥ JאאאאF٣E
אאאאאאAK 

٦ JאBK 
٧ JאאB - AאאאK 
٨ JאאאW 

(B - A) × N × 127 × 100                             
אא  ––––––––––––––––––––––––   =    

W × 1000                                       
W 

A =אאאFE 
B =אאאFE 
N =א 

127 =אאF٩}١٢٦E 
W 
١ JאאאK 
٢ JאאאK 
٣ JאאאאK 
٤ JאאאאאK 
٥ Jאאאאאאא٦٥ J١٣٠א

א٧ J١٠א٢٨ J٤٠ 
 

W٢٥אHanusא٢١٣٥}٠
אאא١١٢٥٠}٠א٢٢

Blank٢}٣٧א٢٥אא،
א 

אW 
F٢}٣٧ J٢٢EX١١٢٥}٠X٩}١٢٦X١٠٠ 

אא== ٥}١٠١ 



א ١٥٢ אא 
אאאא- אא 
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٢١٣٥٠}٠     X١٠٠٠ 

WאDetermination of saponification value of oils 

א 
 אאאאאאאא

אK 
אW 

١ JאאאאאאK 
٢ JאאK 
٣ JאאאאK 

אW 
 אאאא٥}٠

אאאאאאKאאא
אאאאFאE،

אאאW 
                            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

אאW 
אאW 

 ٥}٠Fא٩٥E٪ JHCl J
אK 
אאW 

١ J٥אאאא٢٥٠K 
٢ J٥٠אFE٥٠K 



א ١٥٢ אא 
אאאא- אא 
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٣ Jאאא
אFאאא

אEK 
٤ J٥א.אאאK 
٥ JBlankאאאאK 
٦ JאאאW 

          (V2 - V1) × N × 56.1                                       
א=  –––––––––––––––––––––––– 

               W                                                      
W 

V1 =אאFE 
V2 =אאFE 
N =אא 
W =אאK 

56.1=אאKOH 
W 
١ JאאאאאK 
٢ Jאאא

٥٠א٪אאK 
٣ JאאאFEאFE

אאאאא
אאאאK 

٤ JאאאאאאK 
٥ Jאאאאאאאא

אF٢EאאאאBlank
אK 

Wאאא١٤אאא٥٠
٤٤٦}٠א٢٢HCl٤٥٠٥}٠אאK 
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אאאא- אא 
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אW 
אא=٥٠C٤٤٦}٠=٣}٢٢ 

אאאאK= 
٢٢C٤٥٠٥}٠=٩١١}٩ 

אאאא=٣}٢٢ J٩١١}٩= ٣٨٩}١٢ 
٣٨٩}١٢C١}٥٦ 

א=–––––––––––––––––––––=٥}١٦٨ 
١}٤ 

WאRefractive index 
 אאאאא

אאאאK 
אאאאW 

١ JאWאאK 
٢ JאאWאאאK 
٣ JאWאאאK 
٤ JאאWאאאאאK 

 
 

אאW 
١ Jאאאאאאא

אK 
٢ JאאאאאאK 
٣ Jאא٢٠°٤٠°K 
٤ Jאאאא

אאאאK 
٥ JאאאאאK 
٦ JאאאאאאאW 



א ١٥٢ אא 
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 H٢٠° H٠٠٠٣٦٥}٠ 
  H٤٠°  H٠٠٠٣٦٥}٠ 
 אאאא،אא
אא،אאאאאאאא

אאאאאK 
 
 
 
 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 
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 
אאWאK 

אאW J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J 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 

אא F KE 
א   F KE 

א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

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 
١W؟אא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 

٢Wאאאאא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 

 
 
 
 
 
 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٤-  

 
אאWאאK 

אW 

אאZ J J J J J J J J J J J J J 
אאZ J J J J J J J J J J J J J  

אאZ J J J J J J J J J J J J 
אאאאZ J J J J J J J J J 

אאKOH Z J J J J J J J J J J J J J 

אאאW 
א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

אW 
 J J J J J J J J J J J J J J J J J J J 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W 
א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 

אW 
 J J J J J J J J J J J J J J J J J J J 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 
١W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 

٢Wאא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 

٣WאאKOHאNaOH 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J 

٤Wאאאא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  

  



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٥-  

 
אאWאK 

אW 
אZK J J J J J J J J J J J 
אZK J J J J J J J J J J J 

אאZK J J J J J J J J J J J J J 
א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 

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 
١W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 

٢Wא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

 J J J J J J J J J J J J J J J J J J J 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 אא 
אאאא- אא 

  
 

-٨٦-  

 
אאWאאK 

אW 
אאאZK J J J J J J J J 

אאאZK J J J J J J J 
אZ J J J J J J J J J J J J J 

אאא١٢٧K 
א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 

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 
١Wא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 

٢WאאK؟ 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J 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 אא 
אאאא- אא 

  
 

-٨٧-  

 
אאWאK 

אW 
אאZK J J JK 
אאZK J J JK 

אאZ J J J J JK 
אאZK J J J J J J J J J J J J 

אאא =١}٥٦ 
א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 

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 
١W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 

٢Wא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 

٣W؟אא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 
 
 
 
 



א ١٥٢ אא 
אאאא- אא 

  
 

-٨٨-  

 
אאWאK 

 אאאאא
אאK 

א אאאאא 
١    
٢    
٣    

W 
١Wאא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 

٢Wאאאאא Jא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 

٣WאאאאK 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J 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  
אאאא- אא 

  
  

-٨٩-  

אא 
Wאאא 

١ Jא JK،אKא Jאא
אא Jא Jא J١٩٩٦{ 

٢ Jא  J K ،  א K   Jא  א א J
א Jא J٢٠٠٣{ 

٣ Jאא Jאאא Jאאא J
א Jא Jא J١٩٩٣{ 

٤ Jאא א א J Kא J א א א Jא J
א J١٩٦٨K 

٥ Jא   Jאא  J K ،  K  Jא 
א Jא Jא J١٩٩٦K 

٦ Jא   J K ،   K ،    K
א Jאא Jא Jא J١٩٦٣K 

Wאאא 
1- Akoh, C. C. and Min, D. B. (1997). Food Lipids: Chemistry, Nutrition and 

Biotechnology. Marcell Dekker, Inc., New York, Basel, Hong Kong. 
2- AOAC (1995). Official Methods of Analysis, 16th ed. AOAC International, 

Gaithersburg, MD. 
3- AOCS (1980). American Oil Chemistry Society. Official Methods of Food Analysis. 

Am. Oil Chemiste Soc., Chicago. 
4- Berette, R., Kochan, S. J. and Plenkoweski, J. J. (1984). Karl Fisher determination of 

water in oils and fats: International Collaboration Study. J. AOAC 67, 299-301. 
5- Fennema, O. R. (1995). Food Chemistry. 3rd ed. O. R. Fennema (Ed), Marcell Dekker, 

Inc., USA. 
6- Harris, D. C. (1995). Quantitative Chemical Analysis, 4th ed. W. Freeman (Ed), 

Champan and Hall, New York. 
7- Hoffmann, G. (1986). Quality Control in the Food Industry. Vol. 1 and 2, 2nd ed. 

Academic Press Inc. London. Ltd. 
8- IUPAC (1979). Standard Methods for the Analysis of Oil, Fats and Derivatives 6th ed.C. 

Paquot (Ed) Pergaman Press, New York. 
9- Kosikowski, R. V. (1986). In membrane separations in Biotechnology, W. C. Mc 

Gregor (Ed). Pp. 201- 254. Marcell Dekker, Inc., New York. 



א ١٥٢  
אאאא- אא 

  
  

-٩٠-  

10- Nilson, S. S. (1998). Food Analysis. 2nd ed. An Aspen Publication, Aspen Publishers, 
Inc. Gaithersburg, Maryland, USA. 

11- Pomeranz, Y. and Meloan, C. (1994). Food Analysis: Theory and Practice. 3rd 
Champan and Hall, New York. 

12- Wong, D. W. S. (1989). Mechanism and Theory in Food Chemistry. AVI., Van 
Nostrand Reinhold. New York. 

 
 
 
 
 
 
 
 



א ١٥٢  
אאאא- א 

  
  

-٩١-  

א 
  ..................................................................................................................................................................    

  ..................................................................................................................................................................    

אאאאאאא  .................................................................................  ٢  

Wאאא  .............................................................................................................................  ٢  

Wאא  ...................................................................................................................................  ٥  

אאאא  ...................................................................................................................  ١١  

אא  ..........................................................................................................................  ١٥  

  ..........................................................................................................................................................  ١٨  

  ..........................................................................................................................................................  ١٩  

אאWאא  ....................................................................................................................  ٢٠  
Estimation of moisture content in foods  ......................................................................................................  ٢١  

  ..........................................................................................................................................................  ٢١  

אא  ...........................................................................................................................  ٢١  

א  .............................................................................................................................................  ٢١  

אא٢١  ...........................................................................................................................................  א  

אאW  ..................................................................................................................................  ٢١  

  ..................................................................................................................................................  ٢٣  

אאWאאאFpHEא  ................................................................................  ٢٤  

Wאא  ...............................................................................................................................  ٢٥  

WFpHE٢٦  ....................................................................................................................  א  

  ..................................................................................................................................................  ٢٨  

אאאWאאא  ................................................................................................................  ٣٠  

אאאEstimation of total ash in foods  .............................................................................  ٣١  

אאאא Determination of water insoluble ash  .................................................................  ٣٢  

  ..................................................................................................................................................  ٣٦  

אאWא  ............................................................................................................................  ٣٧  

א٢ J٦א  .......................................................................  ٣٨  

אאC א  ...............................................................................................................  ٤٢  

  ..................................................................................................................................................  ٤٣  

אאW א  ...............................................................................................................................  ٤٤  

Wא  .......................................................................................................................................  ٤٥  

Wאא  ..................................................................................................................  ٤٦  

  ..........................................................................................................................................................  ٤٩  



א ١٥٢  
אאאא- א 

  
  

-٩٢-  

  ..........................................................................................................................................................  ٥٠  

אאWאא٥١  .....................................................................................................................  א  

Wאא  .........................................................................................................................  ٥٢  

אא  .......................................................................................................................  ٥٢  

אאאLane-Eynon  ..............................................................................................  ٥٣  

Wאא Determination of Starch in Foods  .......................................................................  ٥٧  

Wאא Weende  ..................................................................................................  ٥٨  

  ..................................................................................................................................................  ٦٠  

אאWא٦٣  .........................................................................................................................  א  

Wאאא Determination of total protein in foods  .........................................................  ٦٤  

Wאא Determination of non-protein nitrogen in foods  ................................  ٦٧  

  ..........................................................................................................................................................  ٦٨  

אאWא٧٠  ................................................................................................................................  א  

WאOil content  ....................................................................................................................  ٧١  

WאאDetermination of acid value and acidity of oils  ......................................  ٧٢  

WאDetermination of peroxide value of oils  .........................................................  ٧٤  

אWאא  Determination of iodine value of oils  ..............................................................  ٧٥  

אאW  ........................................................................................................................  ٧٧  

WאDetermination of saponification value of oils  ....................................................  ٧٩  

  ..................................................................................................................................................  ٨٣  

א٨٩  .............................................................................................................................................................  א  

 



 

 

 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


