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W






א







א
א

א




٣



א ٢٥١ אא 
אא אאאא 

  
 

- ٢٧- 

אאWאאאא 
 

אאW  
אאאW 

 JאאאK 
 JאאאאK 
 

אאאWאאא٩٠K٪  
 

אאאאWK  
 

אאW JאK 
אאK - 

 

 

 

 

 

 

 

 



א ٢٥١ אא 
אא אאאא 

  
 

- ٢٨- 

אאאא 

אאאאאאא
אאאאא

אThermal processing, Commercial sterilization, Partial sterilization   
אאאאאאאאא

א٥}٩٩א٪K
אאאאא

אאKאא
אאאאאאאאאאאא

אאאאאאאאא
א٦٥٠אא

אאאאאאא
אK 

אאאא
אאאא

אאאאאKאא
אאאאאאא

אKאאאאFlow sheets א
אאאאאא

אאאאא
אאאאאKאאא

אאאאאא
אאאאא

אאאאאW 
 



א ٢٥١ אא 
אא אאאא 

  
 

- ٢٩- 

٣،١אאאW 
אאאאKאאאא

אאאא
אאאאאא

אאאאאאא
אאא

אKאאאKא
אאאאאאKא

אאאאאK 
 

٣،٢אאW 
אאאאא

אאאKא،א،
אאאאאא

אאאKאאאאא
אאא٤א٪אאאאא

אאאאאאאאאK
אאאא

אאאאאאאאאK
אאאא

אאאאאאאאאK 
٣،٣אW 

אאאאאאאאא
אאאאאא

אאאאאאא
אאאאאאא

W 



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٠- 

 
 Jא Dipping or soaking   

  אאאא
Kאא

אאאאאא
אאאאאאאאא

אא.  

 JאאW 
  אאאאW 

١ JאאאאאאK 
٢ JאאאאאאאאאאK 
٣ JאאאK 
٤ JאאאFאאאאRotary washersE

אאאאאאאא
אאאאאאא

אאאאא
אאאא٣٧ J٤٠K 

 Jא 
אאאאאא

אאאאאאא
אאאאאאא

אאאאאאאK 
 Jאא 

אאאאא
אאאאאאאאאאאא

אK 



א ٢٥١ אא 
אא אאאא 

  
 

- ٣١- 

אאאא
١٪אאאאאא

אאאאאאאאא
אאאאאאא

אאKאאא
אאאK 

٤،٣אW 
אאאאאא

אאא
אאKאא

אאאאאאאW 
Eא JאאFancy grade אאא

אאאאאאאא
אK 

E JאאChoice gradeאאאא
אאאK 

E JאאStandard gradeאאא
אאאKאאאאא

אאאאא
K  

Eد JאאSubstandard gradeא
אKאW 

١ JאאSecondary grade  אאא
אK 

٢ JאPie gradeאאאאא
אאאK 



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٢- 

F٧Eאאאאא
אאאאאK 

F٧E 
 א א א א א 

٥٥ א٪ ٤٠٪ ٣٥٪ ١٠٪  
٤٠ א٪ ٣٠٪ ٢٠٪ ١٠٪  

אאא
אאאאאא

אאK 
٥،٣א:  

אאאאאאא
אאאאאאאא

אאאאא
אאאאאאK 

W  

 JאאW 
  אאאאאא
אאK 

 JאאW 
  אאאאאא

א٥}٠–١אאאא
אאאאאאK 

 JאאW 
  אאאCarborandumא

אאאאאאאאא
אאאאאKאאא



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٣- 

אאאאאאאאאאא
אK 

 אאאאאאא
אאאאאא

אאאאא.  

 JאאאW 
  אאאאאאא

٢٥Lא٧٠٠אא
אאא٧ J٨אאאא

אKאאאאאאאא
K 

 JאאW 
  אאאאא

٣٠٠ J٤٠٠אאאאאא
אאאK 

 JאאאW 
  אאאאא١٥٠٠אא

אא٥}٢٪אא
א١٨ J٢٠K٪ 

 JאאאW 
  אאאאW 

١ JאאK 
٢ JאאK 
٣ JאK 

 אאאאאאאא
אאאאא

אאאאאאK 



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٤- 

אW 
 אאאאאאא

אאאאאא
אאאאאא

אאאאא
٢ J٤٪אאW 

١ JאאאאK 
٢ JאאאK 
٣ JאאאK 
 אא

אאאאK 
٣،٦אאW 

אאאאKאאא
FאEאאאאאאא

אאK 
٧،٣אW 

אאאאCatalaseא
OxsidaseאPeroxidase אאאאא

אאאאKא
אאאאאאאאאא

אאאאאK
אאאאK 

אאאאאא
אא١٧٠א

אאאאאא
אאאKאאאאאא

אאאאאאאאאאאא



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٥- 

אאאאאאK
אאאאאא

אאאאאאא
אKאאאאאK 

אאאאאאאאא
אאאKאאא

אאאאא
אאאאאKאא

אאאאK 
٨،٣אאאFiling  

אאאאאאאא
אאא

אאאא
אאאאאאא–

 Jאא.  

אאאאא
אCאאאא Rא

אאאL K 
אאאW 

אאא٢٪٢א٪
،١٪Kא

אאK 
אאא٢א،١٠٪

אאאKאאאא
אאא

WאאאKאאא 
١ Jאאאא، 



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٦- 

٢ JאאאאאאאאK 
٣ JאאאאאאאאK 

אאSyrups 
 JאSucroseאאאא

אאאאא
אאאאאאא

אאאאK 
 JאאInverted sugar 

 אאא
א١אW١F٧٦אא١٧٢

א١٠٠אאZ٧٦H١٧٢L٢Z١٢٤KE 
 JאאCommercial glucose 

 אאאאא
אאאאאא

אאאא
אאאאאאא

אK 
אאאאאאW 

١ Jאאא
אאאאK 

٢ Jאאאא
אאK 

٣ Jאאא
אאK 

٤ JאאאאאאK 
٥ Jאאאאאא

אK 



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٧- 

 אאאאאK 
אאBrines 

 אא١ J٢٪אא
٢ J٣٪אאאF

אE٩٩٪אא
אאאאאאאאא

אאאאKאאא
אKאאאא

אאאK 
٩،٣אאאא(preheating) Exhausting  

אאאאאאאאאא
אאאאאאאאא

אאאא٧٦אא٥}٢٩א
אאאאאאא٣–١٥

אK 
אאאאא

אKאא
אאאאK 
אאאאW 

١K אאאאאאא
 Kאאאאאאאא
٢K אאאאאאאאאא

אאW 
 J אאאK 

 J אK 
٣K אאאאאאאאא

אK 



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٨- 

٤K אאאאאK 
٥K אאא

אאאאאאאאאK 
אאאאאא

אאאא
אאKאאאאאא

אא١٧٠א–١٨٠אאא٢٥K 
אאאאאאאW 

١ Jאאאאאאאאא J
אאאאאאאאאאK 

٢ Jאאאא Jאאאא
אאאאאאא

אאאאאאאאאאK 
٣،١٠אאאDouble Seaming   

אאאאא
אאאאא

אאאאאאא
אK 

١١،٣אאא Thermal processing   

אCommercial sterilizationאאK
אאאאאאא

אאא
אאאאאאאאא

W 



א ٢٥١ אא 
אא אאאא 

  
 

- ٣٩- 

 J Acid foods 

אאpHא٥}٤אאא١٠٠
١٥ J٣٠אK 

 J  أغذية غير حامضيةNon acid foods  
אאpH٥}٤١١٥–١٢١

אאאאאאאא
אאאW 

١ Jאאאאאאאאא
٢٥٠א١٠٠א٢١٢אאK 

٢ Jאאאאאאאאאאאא
אאא

אאאאאאאK 
٣ JאאאאאK

אאאאא
אאאK 

٤ Jאא
אאאאאא

אK 
٥ Jאאאאאאא

אאאאאא
אאאאK 

٦ Jאאאאאאאאא
 pH٥}٤אאאא

אאCl. botulinum אאאא
אKאא

אאK 



א ٢٥١ אא 
אא אאאא 

  
 

- ٤٠- 

אאאאאאאW 
  אאאאאConductionאConvection

אאאאKאא
אאKאאאאא

אאFאאEאאאאא
אאאFאEאאאא

ConductionאאאאאאאאK 
 אאאאאאאאא

אאא
אאFאאאאEאאאא

FאאKE 
 אאאאאW 

١ Jא  Rapid convection heating foods  

אאאאאאK 
٢ Jא Slow convection heating foods   

אאאאאא
אK 

٣ JאאאאBroken curve heating foods  
 אאאאאאאאאא

אאאאא
אאאאאאאאא

אאאאאK 
٤ JאאאConduction heating foods   

  אאאאא
אאאאאאאK 

 אאאאאאאאאא
אאאאאאאאאאאא



א ٢٥١ אא 
אא אאאא 

  
 

- ٤١- 

אאאא
אאאא
אK 

אאאאW 
אאאאPointsאא

אאאאCold pointא
אאאאאאאאאא

אאאאאא
אאאאאאאאאא

אאאאאאאאא
אאאאאאאאאא

אאאאאאאא
אK 

אאאאאאאW 
 Jאאאאאאאאאא

אאאאאאאאK 
 Jאאאאאאאאאא

אאאאאK 
 Jאאאאאא

אאK 
١٢،٣אאCooling  

אאאאאא
אאאאא

אאאאאW 
Eא Jאאאאאאאאאאאא

אאאאאK 
E JאאאK 



א ٢٥١ אא 
אא אאאא 

  
 

- ٤٢- 

E JאאאאאאThermophilicא
אאאאאK 

אאאאא
אאא

אאאאאKאאא
אאאאא

אאאאאK 
אא٥٠א

אאאאאא
אאאK 

١٣،٣א 
אאאאאא

אאא
–٣٧אאאאאא J٥٥

אאK 
٣،١٤אאLabelling  

אאא
אאKאאאאא

אאאאא
אK 

אאאאא
אאאאאאאאא

אאאאאאאאא
אאאאאאא

אאאאאאK 
١٥،٣אאCasing and storage  



א ٢٥١ אא 
אא אאאא 

  
 

- ٤٣- 

אאאא
אאאKאאאאאאאא

אאאאאאאאאאא
אאאאאאאאאאאא

אאאאאאKאאא
אאאאאאאאא

אKאאא
אאאאאא

١٢٢٤٤٨אK 
אאאא 

١E אאאאאאאK
אאאאאא

א–،،א–אאאא
אאאאאאא

אאאאא
אאאאאאK 

٢E אאא
אאאא

אאK 
٣E אBacteriological flow sheetsא

אאKאאאא
אאאאאאאK

אאאאאא
אאאK 

٤E אאאאאאאאאא
אאאא

אאאאא



א ٢٥١ אא 
אא אאאא 

  
 

- ٤٤- 

אאאאאאאא
אאאאאאK 

٥E אאאאאאאאאאאF, D , 
Z . 
٦E אאאאאK 
٧E אאאאאאאאאא

אאאאאBrines
אאK 

אאאאאאא
אאאאא

אאKא
אאאאאאא

Flat sourאאאאאאאאאא
אאאא

אאאאK 
אאאאאא

אKאאאאאאאאK
Kא

אאאאאאא
אאאאאK 

 
  



 

 

  

אאאאאא  

אאאאאא  


א

א


א







٤



א ٢٥١ אאא 
אא אאא

  
  

-٤٥- 

אאאWאאא 
 

אאW 
אאאאW 

 JאאאאK 
 JאאאאK 
 

אאאWאאא٩٠K٪ 
 

אאאאW٣K 
 

אאW JאK 
 
 
 
 
 
 
 
 
 
 
 



א ٢٥١ אאא 
אא אאא

  
  

-٤٦- 

אאא 
Heat processing  

  
     אאאאאאא

KאאKאאאא
אאאא،אאא،א

אK 
אאאאאKא

א،אא،אKאא
K 

אאאW J 
١Kאא١٠٠ C:  
אא،

אאאאאא،
KאאKאאא

אאKאא
אאאאK 

٢Kא١٠٠אCW 
אאאאא

אאאKאאאאאא
אאאאאK 

٣Kאא١٠٠CW 
אאאא١٠٠Cא

אאאאאא١٠٠ 
CאKאאאא

אאא
Kאא?א?sterilization



א ٢٥١ אאא 
אא אאא

  
  

-٤٧- 

،אאאאKאאאא
commercial sterilizationאאאאא

אאאאאאאא،
KאאאאאK

אא
אאאאא

אאאKאאpH
אאאאאאאKאא

אאאאאKאאא
،אא،אאאא،אאא

א،אאאאא
אK،א،א

K 
  

١،٤אאאא 
אאאאאאאא

אאאאאאאאKאאא
אאאאאאא

אKאא،אאא
،אאאKאאאאא
אK 

 ١،١،٤ אאאא )pH(  
אאאאאאאpHאK
אpHאKאאpH

אאאאK 
אאאpHאbuffer capacityKאא

אאpHKאאKא  אא 



א ٢٥١ אאא 
אא אאא

  
  

-٤٨- 

אאאאpHK
א،אאאאK 

אאpHKאא
אאאאאאKאאpH

אאKאpHאאא
אאKא،אאאאא

pHאאאאאאא
אאKpHאW J 

٣}٢،٤}٣،٧}٣،٧}٣،٨}٣،٢}٤،
٣}٤،٤}٤،٩}٤،٠}٥،٢}٥،א

٣}٥،١}٦،٢}٦،٤}٦،٨}٦،٩}٦K 
  ٢،١،٤אאW JW 

אאאאW J 
١KאאW٠}٥pH 
٢KאאW٠}٥pH٥}٤ 
٣KאאW٥}٤pH٧}٣ 
٤KאאW٧}٣pH 

אW 
١KאאpH٥}٤ 

٢KאאpH       4.0٥}٤ 
٣KאאpH٠}٤ 
  ٣،١،٤אאאאW J 

    אאאKא٠}١٠א J
٣}١٨ CpsychrophilesFאאאKEא٠}٢٤ J
٠}٣٨ CmesophilesFאאאKEא٤٩ J٥}٦٥C

thermopilesFאאאE٧٧CK 



א ٢٥١ אאא 
אא אאא

  
  

-٤٩- 

אאאאאKא
אאאthermoduricKאthermoduric

אאאאאK 
  ٤،١،٤אאאאW JW 

אאאאאא
אאאאKא

אW J 
١Kא  obligate aerobes 
٢Kאא  facultative aerobes 
٣Kא  obligate anaerobes   

  
  א obligate aerobes   

     אאאאאKא
אאאKאא
אאאאKאאאא

אאאאאאאאK
אאאאאאאא

אאאaerobic bacilli،אאK
אאאאאאBacillus subtilis-

Bacillus mycoidesאאא
אאK 

אאאא،אא
אאאא،אאאK
אאאbacilliאאאאאא

אאאאKאאאא
אאאאאKא



א ٢٥١ אאא 
אא אאא

  
  

-٥٠- 

אאאאאאאא
bacilliאאK 

  

  אא facultative anaerobes  :  
אאאאאאKאbacilli

אאאאאאאאK
אאאאאאאאא

אאK
אKאאאא

אאאאאאKאBacillus 
stearothermophilusאאאאאאKא

אאאא١٢١C٤
אאאאobligate aerobic bacilli

אאKאאאאאאא
אאC 55-49אא٣٨KC 

אאאאאאאא
Bacillus macerans , Bacillus coagulans (B.Thermoacidurans), B.polymyxaKא

B.coagulansאאKאאא
אאKאB.Coagulansא٠}٤pH

אאאאpH 4.0-4.6
אאאאאאאF

אאא٠١}٠KEB.Coagulansא
אאאאאK 

 
אאobligate anaerobes 

אאאאאK
אאWאאאFאEאאאא



א ٢٥١ אאא 
אא אאא

  
  

-٥١- 

FאKEאאאאsaccharolyticא
אCl.thermosacckarolyticumKאא
אאאא

אאKאאאKא
אbutyricאאKאאאF

٠}٤ J٥}٤pHEאאאאאKאאא
א٥٥Cאאא٣٢Cא

א٣٥CKאאאאאא
אאאאאאאאאKאא

אאאאאא?אא?
Fsulphur stinkerEאאKCl.nigrificansאKא

proteolyticאאאאK
אאאאK

אאאאאאKא
אאW Jאא

אאאאאאאאא
Kאאאאאאאאאא

אאאאאpH٥}٤K 
אאאאאאאאK
אאאCl.botulinumאאא

אKאאאCl.botulinumאאE ,  A,BאKא
אאB, AאאEאאאK

א B, AאאאאאP.A. 3679
אאאאB ,Aא١٢١C،

א١٠}٠ J٢٠}٠אP.A.3679אא
א٥٠}٠ J٥٠}١K 



א ٢٥١ אאא 
אא אאא

  
  

-٥٢- 

אאP.A.3679אאאאK
אאאאאCl.Botulinum

אאאאputrefactive anaerobesאK
P.A.3679אאאאKא

אאאאא
K 

אאproteolytic, putrefactiveאאאא
אאאCl.Putrificum, Cl.sporogenes, Cl.bifermentans, 

Cl.bistlyticumאאאאKאאאא
אCl.BotulinumאאK،א

אאאCl. Botulinum
אאאאאאP.A.3679K 

٥،١،٤אאאא، 
אאאא

אאאFpH٠}٤Eאא
אא،א،KKאKאאא

אאאאאאא
אאאאאאאאאאאאא،

אאאKW 
EKEאK 

Lactobacillus , Leuconostic sppאאK
אאאאא

Kאאאא
١٢١Cא٠٠}١KאאאKא

אאKByssachlamys fulvaKאא
אאאKאאאא



א ٢٥١ אאא 
אא אאא

  
  

-٥٣- 

KאאאKא
א١٠٨}٨٧C 

אאאאאאא٢٠ J٣٥C
K 
٦،١،٤אאאW 

אאאאאאאאK
אאאאKאאא

אאאאKאאאK
אאאא

אאאאKאאאא
אאאאאאא،אאא

אאW J 
١KאאאK 
٢KאאאאK 
٣KאF٣ J٥ppmE 
٤KאK 
٥KאאאK 

אאאK
אאאאאא

אאאאאKאאK
אאאאאאאא

אאאKא
אאאאאא

K 
אאאאאאאא

K،אא
אKא،א



א ٢٥١ אאא 
אא אאא

  
  

-٥٤- 

Pseudomonas-AchromobacterאKאאא
Kאאא١

אאאאאאK 
אאW J 
١Kאאאאא 

W J 
EאאאאאאW Jאאא

facultative anaerobicאאאB.stearothermophilusK
אK 

EאאאאאW JCl.Thermosaccharolyticumא
K 

EאאאאאW Jאא
אCl.nigrificansK 

EאאאאputrefactiveW Jאאאא
Cl.botulinumאK 

EאאW JאאאאKא
אאאאK 

٢KאאאאW 
EאאאאW JB. ThermoaciduransאK

Cl. PasteurianumאאK 
EאאW JאאLactobacillusLeuconostic 

sp.KאאK 
EאW Jאאאאא

אאאK 
E אW JאאאאByssachlamys fluva

אאאKאאאא
אא٣٠٨٨C١٦١٠٠CK 



א ٢٥١ אאא 
אא אאא

  
  

-٥٥- 

 
٢،٤אאאאW 

  אאW 
אאאאאאאא

אאאאאKאאא
אאאאאאאאאKאא

אאאאאאאאאא
אאאאאK 

אאאאאאאFא
אEKאא

،אאאאאא١K 
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אאCl.Botulinumא١٠
F J١٢EFلا D 12KEאCl.BotulinumאDC 121.1

٢}٠minKאאאא١}١٢١C
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log N/No = -t/D  

        t = D( log No-logN(   فإن          
      =٢.٥٢ min                

אאאאCl.Botulinum אא
אKאאאאאאא

אF١٠١٢EKאאאאא
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אאאאאאא
Cl.BotulinumאK
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t = 1.0 (log 1 - log 0.00001)    
 =٥.٠٠ min  
אאאאאא

،אאאאאD١}١٢١C
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t = 4.0 (log 570 -log 0.01 ) = 19 min                      
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F١WEאNfKא 
log Nf/N1 =  -       dt/D .......(2   

NfNoW 
log Nf/N1 < log No/N1........(3   

אF٢WE 
dt/D > m .........(4   
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Lאlethal rate 
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אא١}١٢١KCאא،אא
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KאF٤EF٧Eא،אא،
،אאאאאאK 

אאF٧Eאאequivalent time
FKאZאTo 

אאאאאא
ToFzKאאאאZ = 10    وTo = 121.1
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٢،٢،٥אאאthe improved general method  
LdtאF٥Eא 
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W J 
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LאtאאF٧E 
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אאאאאאאאFא٨E
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Fאא٢٥cm١٠K
אאאאאאאא١٢٠K

K٢٥cm KL=1LאKL
٢٥cmאאאLאאאKL

א١١٩،١١٨،١١٧C،٧٣١}٠،٦٣١}٠،٥٠١}٠אאK
٢٥٨٥}١٩cmאאאא١١٩אא
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אאאZKF אא
אאplan meterא

אאKאאKאא
אאFאאW 

F = (m A) / (Fi d)  
m  =אאאאK 
A =אאאאK 
d   =אאאאאאK 

Fi = antilog (To - T) / Z  
T   =אאאK 

אאאאאא
אאאאאאאאאאאK 

אאאאאאא
אאאאאא

אאאאKא 
T`= Tr`- (Tr`-Ti) (Tr-T)/(Tr-Ti)   

Tr   =אאאK 
Tr `=אאאKK 
Ti =אאאא 
T =אאאK 
       T `=אאאK 

אT`Tאאאאאא
אאאK 

אאאאאאאאאK 
T` = Tr - (Tr-Ti`)(Tr-T)/(Tr-Ti)  
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،אא،אאאאאא
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אאאאאאא١}١٢١
C F٥}٦٥CEאאאאא

אK 
אאאאKא

،LאL =antilog ( T-To )/ Z Toאאא
٥}٦٥CKאאאאא

אK 
 

١،٣،٥אאW 
אאאKאאאא

אאאKאאאW 
Fi = antilog (To - T) / Z = antilog (To - Tr) / Z

T = Tr  =אאאאFאאKE 
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Kאא،אאא
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W 
٣٠אא٨C}٦٢א

KFF ( To = 65.6 C, Z = 4.4 C؟א
Fi ( 62.8 C ) = antilog ( To - T ) / Z = antilog ( 65.5 - 62.8 ) / 4.4 = 4.22    
F (65.5 C, 4.4 C) = 30 / 4.22 = 7.11 min

אאאאאאKא
אאא١}٧١Cאאא
٨}٦٢Cאא٨}٦٢Cא

אKאאאאW 
fh = fc = 3.2 min , Jch = Jcc = 1.00        

אאא٨}٦٢CKFF ( 65.5 c , 4.4 C  
אאאW 

gc = 71.1 - 62.8 = 8.3 C        
אאZ = 4.4 C, Jcc = 1.00, gc = 8.3 C،fh / U = 500 

Uc = 3.2 / 500 = 0.0064       
F (65.5 C, 4.4 C) = Uc / Fi (71.1 C) = 0.0064 / 0.0562 = 0114 min   

אאאK 
٢،٣،٥אequivalency of pasteurization processes 

אא
א،אFsKא

א،אאFs = FcKאא
אFsא

אאKאא
FsאFs = Fc  يؤديאאKאאא

אאאאFsאFc אK
אאFsFs = Fc א

FKW 
F = D log No / N                                                  
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log No / Nא١٢D , 10 D , D١٥D
אאאKאא

אא١٢D١٥Dא
،אאאא،א٥D

١٠DK 
אאאאW 

F = mD  
m =אאאאאאK 

אאאאא
٦}٦٥C،אאאאא

אאאאK
 

٤،٥אquality factor degradation  
אאאאאאאא

א،אא،אאאאאאKKKאK
אאאאאK

אאK 
אאאא

،אאאאאK
אאאאאאאא

אאאK
FsאאאKאFc

אאאאאאאאאאא
אאD ZאאאאKאא

אאW 
Fs = Fc = Dr  log [( Dr + 10.93 ( Fx - Fc )) / Dr         [
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٥،٤،١אאאW 
אאאאאאאZא

אאאאK،אאאאא
אאdאא

،אאאאKאאאאאאא،א
אאא،אא

אאאאאא)HTST.(א
אא

אאאK 
 

W 
א٨CE}١٣٧،٦}F١١٥אאא

אPA3679   (  Z = 10 C , D (121.1 C) = 1.5 minEאK
                             F = D log No / N                                                                  

                               F (121.1 C) = 1.5 * 6 = 9.0  
אא٦}٥W 

t ( 115.6 ) = F (121.1  (Fi ( 115.6                          (       
Fi (115.6) = antilog (121.1 -115.6) / 10 = 3.59                      

t ( 115.6 ) = 5.00 * 3.59 = 32.3 min                                  
א٨}١٣٧אCW 

t(137.8 ) = F( 121.1 ) Fi ( 137.8)                                      
Fi (137.8) = antilog (121.1 - 137.8) / 10 = 0.0215                

t( 137.8 ) = 9.00 * 0.0215 = 0.194 min 
אאאאאאאא

אD ( 121.1) = 154 min    , Z = 25.6 C 
F(115.6  ( وD ( 137.8 ،אאאאאW 

log D2 / D1 = ( T1 - T2 ) / Z                                       
log D (115.6) / D (121.1) = (121.1 -115.6) / 25.6         

D (115.6) = 254 min                                      
Log D (137.8) / D (121.1) = (121.1 - 137.8) / 25.6            

D (137.8) = 34.3 min               
אאK 
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٣}٣٢٦}١١٥CW  
t = D log No / N                                                                                                                                

٢٥٤=  ٣٢.٢ log 100 / N                                     
N = 74 7     %אא 

١٩٤}٠٨}١٣٧CW 
٣٤.٣=  ٠.١٩٤ log 100 / N                                    

N = 98.6                 %אא 
،אאאאאא

אאאFאאEאאFא
אEאאאאאא،

אKאאאאZ
אאKאאא

)HTST(KאZ)a(٥٠C،
אFbE١٠٠Cאאאא٢٥ J

٥٠CK 
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