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אאאא،א



א 122 אא 
אאאא א 

  
 

- 47- 

אאאאאKאאאאא
אאאאאא

אאאK 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

אFB2E 
אאאאאאאאאאא
אאאאאאאK

אאאאאאאאאאF3EK 

 

F2Eאא 



א 122 אא 
אאאא א 

  
 

- 48- 

אא 
 Jאאאאאאא

אאאאאאK 
 JאאאאאאאK 
 JאK 
 Jאאאאא

אאאאאK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  

F3Eאא 
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- 49- 

א 
אF3EאאאKאא

אאאאאאK 
אא 

אאאאאאאא
،אאאאאF

אאE،אאאאא،אא
אאאK 
 

FB12E 
אאאKאאא

אאאאאאאKא
אאאאFאאKE 

אא 
1 JF12E،אאאא

،אאאFאאאאאKE 
2 Jאאאאאא

אאK 
 

אFאE 
אאאאאאאא

אאK 
אא 

אאאאאא
אאא{F12EK

אאא{אאאאא
אאK 



 

 

  

אא  

אא  




א
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אאWא 
  

אאW אאאאאא
א 

אאW 1 Jאא 

 2 JאאאאF
אאא{אE 

 3 Jאאאאאא
אאא 

 4 JאאאאF{א{E 
 5 Jאאאאא

א 
  

אא
אW 

אא90٪ 

אא
אאW 

 

אאW  Jאאא 

אאW  
 
 
 
 



א 122 אא 
אאאא א 

  
  

-51- 

א 
אW 

1 Jא 
אאאאאאאאK

אאאK 
2 Jא 

אאאאאאK
אאאא

אאאאאK 
3 Jא 

אאאKאא{
אאK 

 
אאא 

אאאאW 
1 JאאאאK 
2 JאאאאאאאאאK 
3 JאאאאאF،،Eא

،אאאא،אאאאא
אאFאEאאאK 

4 JאאאאאאאאאאאK 
 

א 
אאא

אאאאאא
،אאאאK

אאאאאאא



א 122 אא 
אאאא א 

  
  

-52- 

אאאאא
אאאאKאFאאE

אאאאאK 
 

אא 
אאאאW 

Wא 
1 Jאאא 

אאאאאאא
אאKאאאאא

אאאW 
 Jא 

אאאאא،K
אאאאאאK

אאאW 
Gאא(Clostridium botulinum)אאא

אאאאאאאא
אK 

Gא(Staphylococcus aureus)אאא
FאאEאאאKאאא

אאאאK 
Gא(Lactic acid bacteria)אאא

אאאK 
אאאאאאאאW 

FLactobacillus bulgaricus & Streptococcus thermophilusEא
א{FLeuconostoc mesentroidsEאאאK 



א 122 אא 
אאאא א 

  
  

-53- 

 Jא 
אאW 

FSaccharomyces pasteurianusEאאא
אאK 

FMycoderma cuccmerinaEאאא
אאאK 
אאאאאא

FSaccharomyces cervisiaeEאאK 
 Jא 

אאאW 
FAspergillus nigerEאאאאאא

אK 
FRhizopus nigricansEאאאK

אאאאאFPenicellium 

roquefortiEאK 
2 Jא 

אאאאאאאא
،אא،אא

אאאא،אאK 
אאאW 

 Jאאא 
אאאאאאא

K 
 Jאאאאא 

אאאאאאא
אאאאK 



א 122 אא 
אאאא א 

  
  

-54- 

 Jאא 
אאאאK 

 Jאאאא 
אאאK 
 Jאאאא 

אאאאאא
אאK 

 
Wאאא 

1 JאאFאאE 
אאאאא

אאאאאאא
אKאאאא

אאKאאאאאא
W 

 Jאא 
אאאאא

אKאאא
אאKאFE

אאאא
K 

 Jאא 
 

אאאאאא
אאKאאאאאK

אאאאK 



א 122 אא 
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-55- 

א 
אאאאאK 

אאאאFא
אאאאEאאאא،

Kאאאא 
 
2 Jאא 

אאאאאא
אאKאאא

אK،אאאאא
،אאאא،אאא

،אאאאK 
 

Wאאא 
אאא 
1 Jא 

אאא،אאא
אאאKא

אאאK 
2 Jאא 
אאKאאאEאFאאא

אאאאאאאאK 
3 Jא 

אאאאא
אK 

 



א 122 אא 
אאאא א 

  
  

-56- 

אWאאא 
،אא

אאאK 
 

Wא 
אאאאאאאאא

20אאאK 
 

אאא 
אאאאאאאא

אאאאא؛
אאאאW 

1 Jאאאא 
אאאאאF،א،אא،א

אאEאאאא
אK 

2 Jאאא 
אאאאאאאא

אאFאE
KאאאK 

3 Jא 
אאאאא،א
אאK 

4 Jאא 
אאאאאא

אKאאא



א 122 אא 
אאאא א 

  
  

-57- 

אאאFאאאKE
אאאאK 

 
 

 

 
 



  

 

  

אא  

אא  


א
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-58-  

אאWא 
 
  

אאW אאא
אא 

אאW 1 Jאאא 

 2 Jאאאאא 
 3 Jאאאא 
 4 Jאאאאא 
 5 Jאאאאא

אא 
 6 Jאאא 

אא
אW 

אא90٪ 

אא
אאW 

 

אאW  Jאאא 

אאW  

 
 
 

 



א 122 אא 
אאאא א 

  
  

-59-  

 
אאאא15,5 J2

אאאKא
אאאאא

Kאא
––אKאאא

אאאא،אאאא
אאאאאK

אאא
אאאאא

אאאאאאאFPesudomonas, 

Flavobacterium, EnterococcusKEאא
אאאא

אK 
 

אא 
אאאאאאFאא

אאEאאאK 
אאאW 

GK 
GאK 
GאאאK 
GאאאאK 
GאאאK 
GאאאאK 
GאאK 
GאאאאK 



א 122 אא 
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-60-  

 
אא 

א 
אאאאאא

אאאאאא
אאאאאK

K 
א 

אFR.12: Dichlorodifluro-methaneEFR.22: 

Monochlorodiflouro-methane EKאאא
אאאאאאאF

אאKE 
 

אא 
א،אאאאא

אאאאאאK
אאאאאאא

אFא1אE 
1 Jא 
אאאאFאE،

אאאאאאאאא
KאאאאאאK 

2 Jא 
אאאא،אא

אאFאאאאEאK 
3 Jא 



א 122 אא 
אאאא א 

  
  

-61-  

אאאאאאאא
אאאאאאא،אא

אאאאאאא
K 

4 Jאא 
אאאאאK 

5 Jא 
אFאאEאא

אאFאאKE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

F1Eאא 



א 122 אא 
אאאא א 

  
  

-62-  

אאא 
1 Jאאאא 
 JאאאH1אאאK 

אאאאאאא
אאאאK 

 JאאאאK 
אאאאאאאאאא

WאאאאאאאאFאאאאE
אאא1אאא

א،אאאאאאW 
אאאFZ0.008XאאHE0.20 

 
 

1WאאאאאאאאK 
FאאאאאאLאL24E 
 

אא 32 40 60 
א 300 J800 590 J840 2270 J3470

א 5500 J61609160 J1139032090 J
44130 

אא 2730 J38003660 J675015460 J
20280 

א 4240 J48607850 J1121036900 J
38000 

א 1200 1670 4080 
א 440 J880 1100 J17602200 J3520
א 420 J1030 1300 J15603650 J5170

 



א 122 אא 
אאאא א 

  
  

-63-  

אאאא
אאאא32K 

 Jא 
אאאאאאאאאא

אאאאאאKא
אאאאאא

אאאא
אKא2אK 

 
2Wאאאא

אאאK 
א א

FE
אא

אא،אאK 
 1 J2 אאK 
 7.2 אא

אאאאא
 10 אאאאK
 2.2 א

אאאK 
 13 א

אאK 



א 

13 אK 


א 

10 אאK 

 



א 122 אא 
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-64-  

2 Jאא 
אאאאאאא

אאאאאK
אאאאאאKאאא

אאאאאאאאא
אאKאא

אאKאא
אא90٪אא70 J75٪

אאאא50٪א
אאK 

אאאאאאא
אאאאא

אאאא،אא
אאאK3אאא

אK 
3Wאאאא 

א 
אאאאFEאא٪ אFE
א1 85 J90 7 J14 

א 13 85 J90 7 J21 
א 1 85 J90 7 J10 
א 12 J14 85 J90 30 J120 
 10 85 J90 15 J20 
  85 J90 60 J120 

א 7 J10 85 J90 30 J45 
א7 85 J90 8 J10 
א 90 J95 90 J120 



א 122 אא 
אאאא א 

  
  

-65-  

 7 J10 90 J95 10 
3 J7 85 J90 180 J270 
 2 J4 80 J85 7 J14 

  70 J75 180 J240 
 7 J10 90 J95 10 
  90 J95 14 J21 

 
3 Jאאא 

אאאאא
אאאKא

אאאא
אאאאאא

אאKאא
אאW 

- אאאK 
- אאK 
- אאאK 
- אאK 
- אK 
- אאאאאK 

אאאא78٪21٪0.035٪
אאא،אO2CO2אא

KאאאKאא8٪CO2 
13٪O2 79٪N2 א3.5אאא،3

אא،8אO21٪CO21٪N298٪
אאאאא5٪CO2 3٪O292٪N2

אאאאאאאאאא



א 122 אא 
אאאא א 

  
  

-66-  

א،K
אF1 J2E٪

אאK 
 

4 Jאאאא 
אאW 

GאאאF32E
א40K 

Gאאאאא
אאא

אאא13
אאאאאאאK 

Gאאאאאאא
אאאאאאאאא

אKאאאאא
אאאK 
Gאאאא،אאא

אאאא
אאאKאאאאאאא

אא– Jאאא
אK 

 
5 Jא 

אאאאאאא
אKאאאא

אאKאא



א 122 אא 
אאאא א 

  
  

-67-  

אאאאאKא
אאאK 

 
אא 

1K א 
אאאFאא37.1אEא

אאאא
אKא12אא

אאאא،א7 J20
א6 J12Kא0.52٪אא

אאאאאאא
90٪אאאK 

אאאא
אאאא

אK 
אאאאCO215٪א J1.7

א80אאK 
 
2 Jא 

אאאא
אאKאא

אאאאKאא
אאאאא،

אKאאאאא
15K 

 



א 122 אא 
אאאא א 

  
  

-68-  

3 Jא 
אא J0.5אא J1,7

אKאא82 J85٪אאא
،אאא

אאאאאאK
אאאא40אאאא

אאאאאK
אאאאאאאאK 

 
4 Jאא 

אאא
אאאאאאא

אאאאאא،א
אאאאאאאא

אאאאאאא
אאKאאאאא

אא4אאאא
אאאKאאא

אאא
אKאאאאא

Kאאאא
אאאאאK 

אאאאFאEאאא
אאK 

 



א 122 אא 
אאאא א 

  
  

-69-  

5 Jא 
אאאאאא5אאא

אאאאאא
א10 J12אא

אאא5K 
 

אא 
אאאא

א،אאאאא
אKאאאאא

אF،א{،Eא
אאאאאאאא

K 
אאאאא

אאאאאאאאאא
אCBאאאאK

אCאאא50٪
אאאאאאא5א10٪K

אא10אא
אF20E٪א4אאCK 

 
 



א 122 אא 
אאאא א 
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4WאCאאאא

אאW 
אL٪FE  א אאא

L1000 J2 4 J8 16 J24 
א12 0.1 J0.5 3 J8 

א50  10.0 16 J20 
א25 1 J2  11 J13 

א19  10 17 
 

אאאאא
אאאאK 

אא1
75٪אאאאאאא

אאאאK 
 
 
 
 
 
 
 
 
 

 
 



  

- 71- 

  

אא  

אא  







א
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- 71- 

אאWא 
 

  

אאW אאא
אא 

אאW 1 Jאא 

 2 Jאאאאא 

 3 Jאאאאא
אאאא 

 4 Jאאאאאאא
אא 

אא
אW 

אא90٪ 

אא
אאW 

 

אאW  Jאאא 

אאW  

 
 
 
 
 
 



א 122 אא 
אאאא א

  
 

- 72- 

 
אאאאאאאא

אאאאאאאאא
אאFawEאאKאאW

F1E،אאאF2EאאאFאאאאאאא
אאE،F3EאאאאK 

אאאאאFאאאאFאא
אאEאאאאאאKאא

אאאא
אאK 
 

אאאא 
אאאאאאFאאאEא

אאF1EW 
1 J ASWאאFθfEא،FsEאא

אאאאKאאFSuper 

coolingE10oאK 
2 J SBWאאאאא

אאאK 
3 J BCWאאאאאאאא

אאאאאK
אאאאאאאא

אאאKאאא
אK 

4 J CDWאאאאאאFsuper saturatedE
אאK 



א 122 אא 
אאאא א

  
 

- 73- 

5 J DEWאאאאאאאFtfE
אאאאFfreezing plateauKE 

6 J EFWאאאאאאFאKE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאא
אאא،אאאא J20oא

88א٪אא91٪א93٪אK 
 

א 
אW 

1 JאאאאאF
אEאאאאאאאאאא

א 

 

F1Eאאאא 



א 122 אא 
אאאא א

  
 

- 74- 

2 Jאאאאאאא
אא 

אאאא
אW 

1 J אאא 
 J  אאFChest FreezerE 

אאאאאא J20OKאא
אאאאאאF3 J72E

אאK 
 J  אא 

אFW1E،אF2E،אF3E
אKאאאאאאא

אאאאאאKאא
אאאאאאאאא

אאאK 
 JאאאFBlast freezerE 

אאאאאאא1.5 J6L
א J30oא J40oאאא،אאא
אאאKאאFאאא

אאאאא
אאאאEKאאאאאא

אאאאאאאא
אאאFdefrostingKE

5٪Kאאא
אאאאK 

 



א 122 אא 
אאאא א

  
 

- 75- 

2 Jאאאאא 
אאאאF،א،אא

אEאאא،Kא
אאא

אאאאאאאאאאK 
 
3 Jאאאא 

אאא J40oאאאK
אאאאאאאK
אאאאאאאאאא

KאאאאFW1Eא،F2E
א،אF3E،אאאF4E
אאKFE
אאK 

 
4 Jאא 

אאאאאאFאE
אאאאKאאאאאא

אאFאאאאאאאE
אאאאCO2אאK 

אאאאאאאא
אKאאאאF J18o J

30oEאאאאאאKאא
אW 

1 JF30٪אא
אKE 

2 J0,5٪1 J8٪אאK 



א 122 אא 
אאאא א

  
 

- 76- 

3 JאאאK 
4 JאאאK 
5 Jאאאא 

אאאאא300
100אאK 

 
אאאא 

אא 
אאאאאKאא

אאFאאאKE
א2 J4Kאא–א J

،אא
אK 

א 
אאא

אאאאא،אFאאאE{
אK،אא

אאאא90o10
אאאאאK

אאא J40o
א30K 

אא 
אאאאאK

אאKאא
אאאFאאאE

אFאאEא
אאKאאאK 



א 122 אא 
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- 77- 

אאאא
אאאK 

אאאא 
א 

אאאאאKאא
אאאאאאK

4o6، J30oKא
אאאKK10אאאא

א J18oKאאא
אאאאאאא

אK 
א 

אאאאאאK
אאFאKE 

א 
אאF8 J10E٪6א

אאאKא J18o
אאK 

 
אאאא 

1 Jא 
אאFאאאאEאאאאאא

אאKאאאאא
אאאאאא

אKאאKאא
אאFאEאאאאא

אאאא Fdrip lossKE 



א 122 אא 
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- 78- 

אאאאאאא
אאאאאאאאאא

K 
אאאאאאFא

אאEאאאאא
אאאKאאאאW 
 Jאאאא±1oK 

 JאאאאאאאאאK 
 JאאאK 

אאאאאאא
אאFאאאE

אאאאא
אאאאאאK 

 
2 Jא 

אאאא
אאאאאאאאא،אאא

אאאאאא
אFאאאEאאאאFFreezer 

burnEאאאאאאאא
אאK 

אאאאאאאאKא
אאאאאא

אאאאא
אאאK 
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- 79- 

3 Jאאאאאא 
אאאאאאא

אFאאKE 
אאאאאא 

אא 
אאאאFcאEא

א52٪53٪אCאאא
–18oKאאאCאא

20٪אאאK 
אאא 

  א א   א  א  א    א 
אאאאאאאאאK 

א 
אא–18oאאK 

א 
אאאאא 

אאא 
אאאאאא

אאאFאאאEא
אK 

אאאFאStaphylococcus aureusE א
אאFאClostridium botulinumEא

K 
 

 



 

 

  

אא  

אא  

א
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-80- 

אאWא 
  

  

אאW אאא
אאאאא

אאW 1 Jאאאאא
 

 2 Jאאאא 

 3 Jאאאא

  

אא
אW 

אא90٪ 

אא
אאW 

 

אאW אאא 

אאW  
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-81- 

 
אאאאאאא

אאאFאKEאאא
אאאאאא،א

אאאאK 
אאאאאאאFawEא

אאאאKאאא
אאאאא

אאאאאK
אאאאא

אאאאאא
אאאאK 

אאאאאFאE
אאאא
אאאאאאאא

F،א،אאEK 
 

אאא 
אאKא

אאאאאאא
אאאאKאאאא

KאאFawE0.6א
אאאאא

awאאK 
awאאאאאאאאFPE

אאאFPoE،אא



א 122 אא 
אאאא א 

  
  

-82- 

אאאאFERHEאאאאא
W 

aw = P / Po = % ERH/100 
 

אא 
אאאאאאאאFאEאא

אאאאאא
אאאאאאאK 

אאא 
 Jאא 

אאאאאא
אאאאאKאא

אאאאאאאאא
אאאאאK 

 Jאא 
אאאאאאאאאא

אאאK 
  

א 
אאאאא

אKאאאאאאK
אאאאאאאF1WE 



א 122 אא 
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-83- 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

  

 
GABאאאאאא

אKאאאאK 
GBCאאFConstan Rate PeriodKE

אאאFEאא
אאאאאאK 

ECאאFFalling Rate PeriodEאא
אאאאא

אKאאאאאK

 

F1Eא 



א 122 אא 
אאאא א 

  
  

-84- 

אאFCEאאKאא
FCE E،FEDEאאFEא

אאאאK 
 

אא 
1Eאאא 

אאאא،אאאא
אאאאא
אאאK 

2Eא 
אאאאאאאא

אא،אאאאאאא
אאאאאאאאאאאאK 

3Eא 
אאאאאאאאא

אאאאאאא
אK 

4Eא 
אאא،א،אאK

אאאאאאאאK 
5Eא 

אאאאאא
אא،אא،א

אאא،אאאאFE
אאאאK 



א 122 אא 
אאאא א 

  
  

-85- 

6Eאא 
אאאאאאK

אא0.5א–1٪
א0.5א–1KאאאK

אאאאאK 
7Eא 

אאאאאאא
אאאאKאאאא

א J Jאא
אאאאא

אאK 
אאאאא 

 JאאאאK 
 Jאאאאאאאאא

אK 
 Jאאאאאאאא

FאEאK 
אאאFאאאאאא

אEא2–6אאא5–10א
אKאאאא4٪אא

אאאאאאאאK 
8Eא 

אאאאא،
אאאאא،אW 

 Jאאאאאא
אא،אאEא

אK 



א 122 אא 
אאאא א 
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 Jא،אאאא
אאK 

 JאאאאFאEאאא
אK 

אW 
Gאאאא

אאאאK 
G0.6א٪0.5–1K 

500–אאאאאאאאאאא
1500אא،אאאאא

אאאאאאאK 
9Eא 

אאאאא
אKאאאאאא

אאאKאאאאאא135–190
6א–10אא10–24אאKא

אאאא4–6٪אאאאאא
אא،16–24٪אאאא

אאאאאאא
،אאאאאאא

אאאאאאK 
  

אאאא 
1 Jא  Bin drier 

אאאאK
אאאאK

אאאאאאאאאאא
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-87- 

אאאא
אאKאא

אאאאא
אF4–6E٪אאא،Kאא

אאאאK 
  

2Eאא Cabinet (tray) drier 
אאא

אאאאאKאאא
Kאאא

אאאאKאא
אאK 

  

  

  

  

  

  

  

  

  

  

  

  

3EאW 
אא24אF2C2Eאאא

אאאאא
אאKאאאא

אאאאK 

 

F2Eאא 



א 122 אא 
אאאא א 

  
  

-88- 

אאאאאW 
 JאאאWאאאאאאאK 

 JאאWאאאאאK 
 JאאWאאאאאאא

אKאF1EאאW 
 
 

אF1Eאא 
א אא א 
אא 1 JאאK 

2 JאK
3 JאK 

א
אFאאא
אאאKE 

א 1 Jא
אא

אFאאאא
אאKE 

2 JאאאK 

1 Jאאא
אאאK 

2 JF
Eאאאאא

K 
א אאאא

אאK 
 



א 122 אא 
אאאא א 

  
  

-89- 

  

  

  

  

  

  

  

  

  

  

  

  

 
 
4Eא 

אאאאאאא
FאאאKEאאאא

אא،אאאFא
אKEאאאא

אאאא
אאאאאאא

אאאK 
  

  

  

  

  

  

  

  

  

  

 

F3EאFאאאE 



א 122 אא 
אאאא א 

  
  

-90- 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 
 
5Eאא 

אאאאF
40٪Eאא

א150–300א20 J30
א7KאאF10Eאאאא

אאאאאאKאאאאK 
،אאא

אאאאאאאK 

 

F4EאFאE 



א 122 אא 
אאאא א 

  
  

-91- 

6Eאא 
אאאאF120–170EK

אאאאFאאאאא
אאEאא{אאאא
אא30–180אאאא

K 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 
 
 
 

  

  

 

F5EאאFאאאE 



א 122 אא 
אאאא א 

  
  

-92- 

אא 
1 Jאא 

אאאאאאאאKא
אאאאF

אE،،אאKאאא
אאאאאאאאא

א،אאאא
אאאKאאאא

Kאאאאא
אאאאK 

אא–אFאEא J
אאאא

אאא
אK 

אאאאאאאאא
אאאאKא

אאאאאאאאא
אאאKאאאאאאאאא

אאאאאא
א،Fcase hardeningEאא

אאאאאK 
  

2Eאאא 
אאאאאאא

אאאKא
א،אאא،אאאאא

אKאאאא



א 122 אא 
אאאא א 

  
  

-93- 

אאאאאאא
K 

  

3Eא 
אאאאW 

 Jאאאאאאא
אאאK 

 Jאאאאאאאא
،אאאאאא

אFאאEא
אאאאאאא

אאאאאK 
  

4Eאאא 
אאאאאאאא

אאאאאאאאאאא
אאאK 

אאאאאאא
אאאCא

אאאאא
،אאאאCאאK

אאאאא
אאאאK 

אאאאאFאCאE10א٪
אK 

אאאאאאאאא
אKאאאאאא

אאאאאא



א 122 אא 
אאאא א 

  
  

-94- 

אKEאאאאאאאא
אאKאאאא

אאאאאK 
  

אFאE 
אאFאEאא

אאKאאא
אא،אאאאאאאאאאא

אאאאאK 
אאאאאK

אאאאאאאא
אאK 



  

 

  

אא  

אא  







א
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א 122 אא 
אאאא א

  
  

-95-  

אאWא 
  

אאW אאא
אאאא 

אאW 1 Jאאא 

 2 Jאאאא 

 3 Jאאאא
אאאא 

  

אא
אW 

אא90٪ 

אא
אאW 

א 

אאW אאא 

אאW  

 
 
 
 
 
 
 
 



א 122 אא 
אאאא א

  
  

-96-  

 
אאאאאא

אאאא
אאאאאKאאFאawE

אאאאאאאאאא
אאK،אW 

Eאאאאאאאא
אאK 

 Jאאאא،אא
אאאאאאא

אאאאK 
אאאאא

אאFא{אKKKKEKאאא
אK 

 
א 

אאאFtriple point of waterE
אאF،א،אאEא

F32E4.58Kאאאאא
אאאא،אא

אאאא1W 
  

  



א 122 אא 
אאאא א

  
  

-97-  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
אאאאFאE

אאאKאאW 
F1EאאאאאאאK 
F2EאאאFאאאאE

אאאKאאאא
אאאאאK 

F3Eאאאאאאא
אאאאאאK 

אאא1–4
אאאאאא

אאאK 
אאאאאאא

אאאאאאא

 

F1Eאא 



א 122 אא 
אאאא א

  
  

-98-  

אאאאאאאא
אאאKאאא

אאKאF2Eאאא 
 

F2Eאאא 
אא א 

 Jא אא 
 J  J 
 Jאאא40 J
95 

א
א 

 Jאאאא


אאK 

אאא 
אאא 

אאאאא  Jאאאא
א 

אא
 

א 

אאא
אאא

FE 

 

אא אא
א

אא J J J
KE 

אא3٪
אאאK 

א0.5٪

 



  

- 99- 

  

אאאאאא  

אא  




אא





א
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א 122 אא 
אאאא אאא

  
 

- 99- 

אאWאאא 
 

 
  

אאW אאאאא
אאאא 

אאW 1 Jאאאאאאא
אאא 

 2 Jאאאא 

 3 Jאאאאאא 

  

אא
אW 

אא90٪ 

אא
אאW 

 

אאW אאא 

אאW  

 
 
 
 
 
 
 



א 122 אא 
אאאא אאא

  
 

- 100- 

אאא 
אאאאאאא

Kאאאאאא
אאאאאא{אא{

אאא،אא{אא{אאא{א{،א
אאאאאאKאאאאא

אאאא
אאאK 

 
אאאאאאאא 

1 Jאאאא
K 

2 JאאאאK 
3 Jאאאאאאאא

אאאK 
4 JאK 

 
אאא 

אאאאאאאאאאאFE200 E297E
אF،،Eא

F،،EאאאFאEאFאE
F،EאאאF،Eא

F،،EאF،،
Eאאאא
Kא 

אאאאאאFEא
אאאK 



א 122 אא 
אאאא אאא

  
 

- 101- 

 
אאאאאאא 

1Eא 
אFC6H5COOHEאאא

אאKאאאאא
אאאאאא

א{אאאא10אpHא3א
אKאאאFאא

EאKאא
אאאאאאאאאF100–

1000אKE 
2Eא 

אFCH3CH2COOHEאאא
אKאאאא

אאאאאKאאאא
אאאא

אאאKאאאאא
אאאאK 

3Eא 
אאאאאאK

אאאאאאאKא
אאאK

אאאאאאא
אK 

4EאאאNitrite And Nitrate 
NitriteאNitrateאאאא

אאאKאאאאא



א 122 אא 
אאאא אאא

  
 

- 102- 

אאא،אא
אאאאK

אאאאא
אאאKאאאא

4000אpH6.95FStaphylococcus auresE
אpH5.8400אpH

5.0580אKאאאא
אא80–160אLאKאאא

אא
אאאאאאאאא

אאאK 
5Eאאא 

אאאאאאאאאא{
אFEאאKאאאאא

אאאא
אאאאא

אאאאאK 
Gאאאאאאאא 
 Jאא

אK 
 JאK 
 JאאאאK 
 JאK 

אאאאאאא
אאאאא

KKאFStreptococcus lactisE
אאFא2–3אKEאא



א 122 אא 
אאאא אאא

  
 

- 103- 

אאאאא
אאאאאאאאאאF

אאאאאEK
אאאאFThiobendazoleE

אאאK 
6Eא 

אאא{
אאאאאKאא

אאאאאFאאאאE
אאאא

אאאK 
אא2000אא

אאאאא
אKאאאא

אאאאא
אK 

אאאאאFAcceptable Daily Intake ADIE 
אאאאאא

אאאאאאאKK 
אאאאאא

אא،א،א
אאאאאK

אא،א
אא100FEFADIEאאKאא

אאאאW 
1 Jאאאאא

אאאאאK 



א 122 אא 
אאאא אאא

  
 

- 104- 

2 Jאאאאא
אFSynergistic effectEאאאאK 

3 J،אאאאאאאא
،אאאאאאK 
4 JאאאאאאאK 

אF1EADIאאא 
 

1אא אאא 
אא LאL 

א 0–5 
א  

א 0–25 
NitrateFאEאא 0–5 

7 א 
 

 



 

 

  

אא  

אא  







א
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א 122 אא 
אאאא א 

  
  

-105- 

אאWא 
  

אאW אאאאא
אאאאא 

אאW 1 Jאאאאא
 

 2 Jאאאא
אאאאא 

 3 Jאא
 

  

אא
אW 

אא90٪ 

אא
אאW 

 

אאW אאא 

אאW  

 
 
 
 
 
 
 



א 122 אא 
אאאא א 

  
  

-106- 

Wאאא 
 

אאאאאא
אאאאאאאאאאא

אאאאאאK 
W 
1 JאאWאאKא

אאאאK 
2 JאWאאאא

אאאא50K٪ 
3 JWאאאאאאאא

40٪אא
אKאאאא 

 
אאא 

1 Jאאאאא 
אאאאאאא

אאKאאאאאאא
אאא

אאאKאאא
אK 

2 Jאאא 
אאאK

אאאאKאאא
אאא55 J60Kאא

אאאא



א 122 אא 
אאאא א 

  
  

-107- 

אאאאאאאאא
אK 

אאאאא
אאאאא

אאאאאאK 
3 Jא 

אאF20Eאאא
אאאאאאאא

Kאאאאא
אאאאאאK

אאאאאFא،אא
אEאאאאKאאא

אאאFאאאאאאא
Eאאאאא

45 J50K٪אאאא
אא،אא

אKאאאאא
אאא50F٪א

אאאאE{אא
אFאאאEאאאאא

אאאאאאאK 
אא 

אאאאאא45–50٪
אאאFKEKKאא

 J40א–18א
851–3K 

 



א 122 אא 
אאאא א 

  
  

-108- 

Wאאא 
 

אאאא193L1980אאW 
GאWאא

אאאאא،
K 

GאWאאא
אאאKאK 

GאW،אא
אאאאאא

אK 
 

אא 
אאאאאאאאאא

אFאאEאאאאא
אאאKא

אאאאא
אאא68.5K٪ 

אאאאא 
1 Jאא 

אאאאאא
אKאאאא،
אאאKאאאא

אאאאאא
אאאאא

אאK 



א 122 אא 
אאאא א 

  
  

-109- 

2 Jא 
אאאFאE{אFא

KEאאאאאאא
אאאאKא45א55

אאאאאא
אK 

3 Jא 
אאאאאא

אKאאאאW 
 JאאFאאE

אאאאFאאאKE 
 JאאאאאFאKE 
 JpHאאK 

אא0.1–0.2٪،אא
אאאאK 

4 Jא 
אאאאאא

אא،א
אאאאאאKא

אאאא
אאאK 

א1505150
150אאאF150Eא

،אאאא80א80
אF80Eאאא150

א80אאK 



א 122 אא 
אאאא א 

  
  

-110- 

5 Jא 
אאאאאאאא

אאאFEא
אKאאאאאאK 

6 Jא 
אאאאאאאא
אאאאא

אאאKא
אאאאאא

אאK 
7 Jאאא 

אאאאאאאא
אאאאא68.5F٪Eאא

FאE0,1K٪אאא
،אאא{א{אK 

אאאאאK 
Wא 

אאאאאאא
אא{אא

אאK 
אאW 

1 JאאאאאK 
2 JK 
3 JאאאאאאאK 
4 Jא3٪א5٪א1K٪ 
5 JpH3.94.5K 
6 JאאFאE0.1K٪ 



א 122 אא 
אאאא א 

  
  

-111- 

אא 
1 Jא 

אאאאW 
 JאאאאK 
 Jאאאאאא 
 Jאאאאא5.5–7٪ 
 Jאc20100אK 
 Jאא0.33–0.55٪pHא4.2K 
2 Jא 

אאאא
אKאאאאאאאאאא

אאK 
3 Jא 

א{אאאאאK 
4 Jאאאאא 

אאאאאאא
אאאK
אאאW 

 JאאWאאאא
אFאאאEא

אW 
 JאאאאאK 
 JcאאאאאאאK 

אאFאאאE
אא

אK 



א 122 אא 
אאאא א 

  
  

-112- 

 JאאWאאאא
150–195אאאא

אא150אאא،
אאאא175

אא،W 
 Jאאאאאא

אאאK 
 JאאK 
 Jאאאאאאא

אK 
5 Jא 

אאאאK 
6 Jא 

אאאא{אFDouble 
concentrateEאאאא28–30٪אFTriple concentrateE

אאאא36 J40٪{אא
אKאאאא

70אאאאאאאא
אcFאאאאאKE 

7 JאW 
 JאW 

אא92אא
אFLEאאא{

אאK 



א 122 אא 
אאאא א 

  
  

-113- 

 JאאW 

אא–20א
א אאא א אאא א

אK 
 



  

 

  

אאאאאא  

אא  




א
א





א
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א 122 אאא 
אאאא אאא

  
  

-114-  

אאאWאאא 
  

אאW אאא 

אאW 1 Jאאאאא
אאא 

 2 Jאאאא
אא 

 3 Jאאאאאא
אאא 

 4 Jאאאאאא
אאאאא 

 5 Jאאא 

אא
אW 

אא90٪ 

אא
אאW 

 

אאW אאא 

Wאא  

 
 
 
 

 



א 122 אאא 
אאאא אאא

  
  

-115-  

 
אאאאאאא

אאKאאאW 
GאFfermentationE 

אאFEאאאFא،
אאE{אF،Eא

K 
GאFWputrifactionE 

אאאFאEאK 
אאאאאאא

אאKאאאאאW 
1 Jאאאאאא،

K 
2 Jאאא

אאאאאאאאK 
3 Jאאאאא

אK 
אאאאא

،אא،אאאא،אא
א،אK 

 
WאאFאE 

אאאאא
אאאאאFאEאא

אK 
אאאאאאאא

אא



א 122 אאא 
אאאא אאא

  
  

-116-  

אאאאKאא
אא4אF٪4א100אKE 

אאא
אאאא{אאאאא،א

אאK 
1Eא 
 Jאא 

אאאאא
אאFSaccharomycesEFS.moleiEא

אאאאW 
 

C6H12O6 + yeat           2 CH3CH2OH + 2CO2 
FאFEFEE 
 

אאאאאא
אאאאאאא،אאא

אKאאאא25–29
אאאא

א40K 
 
 Jאא 

אאאאאאאאא
FAcetobacter EאאאאFA.acetiKE 

אאאW 
 

CH3CH2OH + O2 + Acetobacter       CH3COOH + H2O 
FFEFEאFEאFEE 

 



א 122 אאא 
אאאא אאא

  
  

-117-  

אאאא،אאא
F6א–10E٪،אאF27אE،אאאF

אאאKE 
אאאאאאKא

אאאאאא50–55א100
8٪4٪אאאא

K 
 
2Eא 

 Jאאאא 
אאאאאאא

אKאאאאאF60–70٪אE
אא15٪،אאאאא

אאFEאאאK 
 Jאא 

אאאאאאאא
אאאKאאאאא

אאK 
 Jא 
1 Jאא 

אאאאאאF
אEKKKאאKאאאא

אאאא10٪אאK
12–14٪{אאאF

אEאאKאא
אאאאאאFאא

F(NH4)2HPO4E0,1 J0,3LKEאFpHE4 J4,8



א 122 אאא 
אאאא אאא

  
  

-118-  

אאאאKאאאא
אאאאאאK

אא23–29אאאאא
אאאKאאאאאאK 

אאאאא
FאאאאE{א

אאאאאאK
אאאאאאא

אאא1K٪ 
 
2 Jאא 

W 
 Jאא 

אאאאא200
אאאא

50–60٪אאK25٪אא
אאFאאא

אאKEא2–3
אFאאאEאאא

אאK 
 
 Jאא 

אאאאאא
אאKאאא

אאאאKאW
אאאאאאאאא

אא



א 122 אאא 
אאאא אאא

  
  

-119-  

،אאאאא
א{אאאאא

K 
אאאאKאא

אאאאאF
אEאאאאKאאאאא

אאFאאE
אאאאKא

אאאאFאEאK 
אאK 

 
 Jאא 

אאאאאא
אאאאאאאK 

 
 Jא 

אא60–65א
אאאK 

 Jא 
אאא

אK 
 

 JאW 
אאאאאF

אאאאEאא
אאאKאאא

אK 



א 122 אאא 
אאאא אאא

  
  

-120-  

 
 Jא 
1Eאאא 

אאKאאא
אאאאאK

אאאאK 
2Eאאא 

אFאEאאאאא
אKאאFVinegar EelE

אאאFא
אEאאאK

אאאאאאK 
3Eאא 
אאאאאא

אLactobacillusLeuconostoc
אאFאEK 

 
 

WאאFאE 
אאאאFE،

אאאאK
אאא

KאאאאאאאאK 
אאאאאא

אאKאאאאא
אאאאא

אאK 



א 122 אאא 
אאאא אאא

  
  

-121-  

אאא
אאא
אאאאאאKאא

אאאאK 
 

אאאאאאא 
،אאאאאאאא

אאאאאW 
1Eא 

אאאאW 
 JאאאאK 
 Jאאא،אא

אאK 
 JאאאאK 
 Jא 
 JאאאאאאK 
 
2Eא 

אאאאW 
 JאK 

 JאאאK 
 Jאאאאא

אאאאאאK 
אא1٪אאאK 

3Eאא 
אאאאאאאא 

W 



א 122 אאא 
אאאא אאא

  
  

-122-  

 JאאאאאאK 
 JאאאאאK 
 JאK 
 JאאאאאאK 

אאאאאאאאK 
4Eא 

אאאאאאא
אאאאאK 

 
אאאא 

1 JאאאK 
2 Jאאאאא

אK 
3 Jא 

אאאW 
 JאאW 

אאKאא
אא6א–7٪אאאא،א

FאKEא
אFאEאK

אא10٪א
K 

אא11–12٪א
15–16K٪ 

 Jאא 



א 122 אאא 
אאאא אאא

  
  

-123-  

10٪אאאKא
10٪11–12٪אKא15–
16K٪ 

אאאאאאKא
אאאאאKאאאא

אאאא
אאK 

4 Jא 
אאאא16٪אא

אאאFאEאאK 
אאאא

אא6א٪א2–3٪אא
אאK70–75K 

 
א 

1Eא 
אאאאאאאא
אא

אאK 
2Eאא 

אאאאאKאאא
אאאאאאא

אKאאאאא
אאאאאאאאK 

3Eא 



א 122 אאא 
אאאא אאא

  
  

-124-  

אאא
אאKאאFאאE

אאK 



א 122 אאא 
אאאא אאא

  
  

-125-  

4Eאא 
אאאאא

אאאK 
5EאW 

אאאא
אאKאאאאAerobacter

אאאאאKאא
אאאא6٪אאאאא

אאK 
 

אאאאאאאאאK 



  

  

  

אא  

אא  





א
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א 122 אא 
אאאא א

  
  

-125-  

אאWא 
 
  

אאW אאא
אאאאK 

אאW 1 Jאאא 

 2 Jאאאא
אא 

 3 Jאאא 

 4 Jאאאאאא

 5 Jאאא 

אא
אW 

אא90٪ 

אא
אאW 

 

אאW אאא 

אאW  

 
 
 
 
 
 
 



א 122 אא 
אאאא א

  
  

-126-  

 
אאאאאא{

א38אאKא
אאא{אאאא

אFE{א
אאאאKאא

אאאאאאאאFאאאא
אאאאאא

Eאאאאא
Kאא

אאאKא
--אFא

אאאאאאא
אKE 

 
אא 

אאאFאאEאא
אאאאאאא

אאאאFDNAE–-
אאKאאאאא

אאאKאFDNAE
אאאFDNAE{אא

אKאאא
אא{אא{

אאאאא{אא
אK 

 



א 122 אא 
אאאא א

  
  

-127-  

אא 
1 Jא{אאאא 
2 Jאאאא 
3 JאאאFאאאאאE
אאאאאK 
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