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אאWאFMAPEModified atmosphere packaging 
  ،  א א،א،אא ،א،אא

א،אאאאא،א
אאאאאKאא

אאאאאKא
אאאאאא Kאא

אאאאאאא
،אאאאא،

،אאאא،אאאK 
  א אא 0.03 ٪ א  21 ٪ א  ،،

 א א א אFא  E א אא 
 א  א  א Fא   Eא   

אאאאאאKאאאאאא
אאאא

אא א     א א K   1920 1930
אאא א א א אא א K

1938אאאאאא
אא26٪60٪אאאFCASE

Controlled atmosphere storageאא
אאאאאKאא

FMAEModified atmosphereK 
אFMAPEModified atmosphere packagingאאא

אאאאאאא
א אא     K  א1989 אא א א F

אEActive packagingאIntelligent packaging 
FMAPEKאאאאא

،אאאאאאאא
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א  א א א  א    א  אא 
אאאאאאא

אאאאאK 
אא 

 אאאאאאאCO2W 
1 JאאאK 
2 JאK 
3 JאK 
4 Jאא،אאK 

א 
1 JאאK 
2 JאאאאאK 
3 JאאאאאאK 
4 Jא  אא אDripאא 

אאK 
5 JאDiscolorationאK 
6 JאאCollapseאאאא

 אF100E٪ ،  א       א 
     א  אF  E  א א   

אK 
אאא 

 אW 

WאאאאאPassive or incommodity- generated modification 
 א  א א א        א  

אאאאKאא
אאאאאאא
    א א א   א  א 
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אאCO2א،א אאאא אא
אאאCO2אK 

WאאFאEActive modification 
 אVacuum،א

אאאאאאאK
א  אא   א א  
אאאא

אא1٪אאאאא
א10 J20 ٪אאאא،אאאא

א،אאאאPseudomonasAlteromonasK 
 ،אא  אאSackets Jאאא  Jא

אא אא
אאאאאאאא 

אאGas packaging equipments 
  א א א  א א א  Fא   E

אאאW 

WאאאאאContinuous forming or gas flushing equipments  
 אאEnclosesאאא

אאאאא
אF1אEא120אאK 

WאאאThermoforming equipments 
 א  א  א   אא  א   א 

אאאאאאאKא
F2Eאאאאאאאאא1K٪ 
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F1EאאאK 

 

 
F2EאאאאK 

WאBulk (Snorkel) equipments 
 אאאאProbes

 Snorkels،א א   א  א א  אא א
אאProbes،אאא، 
 

אאאאא 
 ،אאאאאא،א

אאאאא،אאא
אאאאאאאW 
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WאFN2E 
 א      א       

 א  א   Collapse  א  א א 
א،אא  אא   Aw

אא 
WאFO2E 

 אאאאאאאW 
1 JאאאאאBloomK 
2 JאאאאאK 
3 JאאאאאאאClostridium 

botulinumאK 
WאFCO2E 

 אא   ،א א   א    א  
Bacteriostatic א Fungistaticא   אא    
א אKKCO2א א א אא

،אאא
אא א K،א         א 

אא،א
אאאאאא،

אאאאF1 J4E٪אאא
 א   Discoloration Kא א      

אאאW 
1 Jאא 

 ،   א    א א  אא  
אאW 

1 JCO2O2אאאF
EאאאאK 
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2 JCO2 JאאK 
3 Jא א   א א  א  א   

אאאאאאאK 
4 JאאאKאאא

 א א     א    אא 
אאK،אאאא

אLag phaseאאGeneration timeאK 
2 JאאאCO2א 

 אאאW 
 Jאא 

  אאא  א
אKאאאאאאאPseudomonas

 Acinetobacter Moraxellaא א א א F20 J30E٪
א10 ٪אאאאא

אאK 
א J Jאאא

אא Facultative anaerobesBrochotrix thermosphactaאא
Enterobacteriaaceae אא   א א   Microaerophilicא

 א     א  א F75 J100 E٪א  
 אאClostridium botulinum Clostridium perfingens א   

אאאאא אא،
אא   אא  Abuse K

אאאא
א   א א K א א  א   

א   א     ،א Lag phase א 
אLog phaseKאאאא

אK 
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 Jא 
 אאאאא

א א  K    אא א    
 אF20 J30 ٪ Eא אא א  K  א א

،אאאא
אאאא،אאא

אאאאאאאDrip
،   ،א א   א      

אא5א J10٪אאאK 
אאאא25٪אא،א

אAchromobacter،Flavobacterium،MicrococcusBacillus،
Pseudacterium، 50٪אאא،א

אאא40 J60٪א K
א א      W אPseudomonasAlteromonas 

putrefaciens ،Yersinia enterocolitica،  26 ٪ א  
אא،אאBrochotrix thermophacta75٪K 

אאאאאא،א
אאAspergillus،Rhizopus،Ciadosporiumא5 J10٪

   ،  א  א 20 J30 ٪ א  
 ،30א J50 ٪א  א א  א  א  

א K א    א א   א א   
אא1אK٪ 

 Jאא 
 אאא

אאאא  Kאאא 
  א  א   א א א א א 

א K   א א א       א  
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א אאא  Kא א
אאSalmonella Escherichia coliאאאא

  א  12.5   ، Staphylococcus aureusא א 
Enterotoxinאאא10،

אאK 
 Jא 

 אאאאאאאK
אא א   א א א  

 CO2אאאאK
אאאאאא،PP ،PVDC ،EVOH،PEא 

     ،א   א אא    אLaminated
 א  א א     א      F5E

אאאאNylon PE/א،NylonL
LPVDCאNylonLEVOHLPEKאאאאא

אאא،אאאאPVDC
EVOHאאא،PEKאא

א אאאF3 J5 E٪אאאא
אCO2F10E٪PVC, LDPEK 

F5EאאאאאK 
אF3L2L24L1E אא

 
א

FE O2 CO2 N2 
PE/PVDC/PE50L3L12 8 J10 30 8 
UPVC/LDPE75L400 15 30 4 
Nylon/PVDC/PE100L5L60 9 34 2.5 
PVDC- COATED60L15 2 J4   
UPVC/ PE75L400 15   
Nylon/EVAL/Nylon/PE100L25L10L25 5 20 1 
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א 
 אF6Eאאאאאאא

אFאאEאאאא
אאא،אאאאאK 

 
WאאFאאאאE 

 אאאאא
אאאאאאPsychographs

Pseudomonas،Achromobacter،Flavobacieriumאא،
،אאא

אאMicroaerophilesKאאFTMAE
אאאFTVNKEאאאאא

   א  א  ،אא   א אאא ،،א
אא K א  א אא Bloomא

אאאאא
אאDiscolorationK 

אאאאאFCOEאא
א א،אאMb א 

Mb COאאMb COא
אא א  א א א   K  Mb CO א    

Mb COאCOאאKאאא
אאא א אא אא א

אאאאאאK
  א א  א א   אא   ، א

אאKאא70א٪
،א20٪،10٪  אאא
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،אאאא10 J12א
אK 

אBeef loin slices11–20ºאא
אאאאF20٪א80٪E،

א א  אא א K  א א  א  א 
MeatyאאאWormed overאאאF

TBAEאאאאאאאאאאאא
אאK 

F6EאאאאאKK 
אאE٪F  אאא אא

 O2 CO2 N2 

א 
 0 J2 70 20 10 

Cured 1 J3 0.0 30 70 
 0 J2 40 50 10 
א 0 J2 0.0 20 J40 60 J80 

א 
 0 J2 30 40 30 
 0 J2 0.0 60 40 

 0 J2 20 60 20 
Scampi 0 J2 30 40 30 

 0 J2 30 40 30 
 

אאאאא
 אאא אאאאאא2ºم

אאאא،אאא
CocciStaphylococciClostridiaK 
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אאCured،א אא
אא100٪
אK 

 א  א א  א       א
אאאאPseudomonas،

אאאא3א
  אא א א10º K אא 10 א 

אאPEVacuum skin،אאא
אTBARSאאאTBARS

אאK 
   אא   א  אא א א 

 א א  K  א  א א   
אא1א٪אא20٪אאK

אא60٪א40٪،
אאאאאK 

אאא100٪א9،אאא
אא،TMA  ،–K אא، K

א 2575 ٪אאאא  א 
אא421אאא100٪אKא

אא75٪א25٪א
–KF93.1E٪אאא

אK4ºאא6،4،2אא
אKאאKא

אאא אאאPseudomonas 
אאאLactobacillus KTVNאא

א4º28
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אאא،א
אK 

אאCatfish אאF50 J100אE
80٪20٪ א100٪א

 אא 100 ٪،א   א
   א א א  א א 5 J7 

20 J30Kאאאא
 אא אאא  א א א

אאאאTVNאאא
אאאאאK 

  א     א א   א  א 
א    ،   אא  א   א אא

אאא
אK 

WאאHorticultural products 
    אא א  א א  א א א 

א20א J50٪א،אא5 J25٪א،אא
א א א     א א א א   K
אאאאאאאא

אאאW 
 Jאא،אאK 

 JאאאאSenescence אא
אאאאא

  א    ،  א  אא  א א 
אאאKאאאאFאE

  א     א  א  K  F
Eאאאאאאאא
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2٪אא2 J6٪،אא25٪
אאKF7Eאאא

אאKאא CO אא
א4٪אאאLcttuce cores ،אא

א א א  אא   א   א   
אK 

אאאאאאאא
א אא א   א א אא   J

א J      א א   א 
אא  א   א  אא     ، PE،

PVCא אא ، K  PEא  א 
אRubber siliconאאKא

3 J5٪אאKאא
אאא1530אאא

אK 
F7EאאאאאK 

אאE٪F  אאא אא
 O2 CO2 N2 

 0 J4 3 J6 4 J6 א* 
 5 J10 1 J2 10 א 
 2 J5 4 J6 2 J6 א 

 5 2 J3 5 J6 א 
 5 J10 4 4 א 

*אא100٪אאK 
אאאא

א אאאTransientא א،אא
אאאאאאKאאא
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אאאFאAnoxiaEאא
 אא   א א   Q10   א   א

  Kאא א      א  אא 
אאאKאאא

א     א Grated carrots א אא א  
אאאK 

א א1746א 
אKאאאBotulinum80٪אאא

29אא K
א אBotulismא א אאא 

אK 
א Black beansא אFPP/PE/AI foil laminate E

 F E      PPאKא א  
אאאאאאאאאK

אאאFEא
אK 

WאBakery products 
 אאאאאK

    א א א אאא  א   
אK   א   אא    א60 ٪ 

אא300 J400٪
 אawאא א אא אFaw

0.85אEאKאאאא
אאאאXerophilic fungiAspergillus glaucus Kאא

אאאאאFCrumpetEא
 א אPenicillium K       א  

60 ٪א   Kא    א    
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אאאאא
אאVacuum packed effectK 

   א א   א א א א א  
،אאאאאאStalingK

  א     PVDCLPELNylon،  PP PE 
אSuryln KF8EאאK 

F8EאאאאK 
אאE٪F אאא אא

CO2 N2 

 אא 60 40 
 אא 60 40 

Crepes אא 60 40 
אאא אא 60 40 

 אא 60 40 
אWאFאEאFresh pasta and other products 

 א א  א  א   א א 
FאSnaks  E  א Kא א   א א 

אאKאאאאאא
אאאF9KEא

אאאF0.6E100٪
   אא  א אא

אאאK 
אאאאאא

א W   א אא  6.35 J7.14א     
Fא אEאא א אא
F    8.33  E א אא אF    6.75 KE

Burlap א6
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אאא א אאא
אK 

F9EאאאאאK 
אאE٪F  אאא אא 

CO2 N2 

אאא 
א 4 80 20 

א 2 J4 70 30 
א 5 52 48 

א 4 80 20 
 

אא אא  100 
אFאאE אא  100 

אאSafety of MAP foods 
 אאאאא

  א א א     אK
 א אא אClostridium botulinum F

A،B،E Eא  א  א K א  אClostridium botulinum 
אאאאאא

אאאKאא
א    א א       אא   א

אאאאאא
    Clostridium botulinum    א א 

אאאClostridium botulinum K 
א  א א        א א   

 אSalmonella species, Staphylococcus aureus   א  
،א א א א   א א K    Yersinia 
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enterocolitica Listeria monocytogenes    א א א  
אאאאאKאא

    א  א א  אא 
אאאK 

 א   א א אא
אK 

אאאאא 
     א     א א א   

אKאאאאSalmonella ،
אאאClostridium perfringens אאאאא

אאאאK 
אאאאאK

אאאאאא250 א
א3אא K א א 

אאאא1 J201000 3
10Kאאאאא220ºK 

אאPS אא
א  K א   אאא א

א א  PVC Lא    K א  א   
 אא א    א א   א K א א  

א א  אאא Fא   E 
20 º    80 א א       ، K

אאאאאאאא
א J،אאאא،א JאBacillus subtillis،

Bacillus megaterium,Bacillus macroidesKאאא
Penicillium,Alternaria,,Aspergillus,CladosporiumK 
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     א  ،א     ،،א א
אא  אאא  K   אאא

אאKא
אאאאKאאאאא

 א א ،אא א  א א   א א  א 
אK 

 א א Biotestא     א א א
אאאEnterobacter

א Kאאא K
א א Agar cooking testאא א א  א אא 

אא K אאא452٪א،
אstearothermophilusBacillusאאאK

    א א  ،א א א    
אאIntactK 

אא،אאא
אאאאאאאאא

אKאאאPS א
אKאא

אא Jאאא JVarnishingKאא
אא،אאאא

E. coli Serratia marcesens אא،אPE ،
אPP ،6،11،אאא،אא

אKאאא
אK 

אאא،אא
אKאאא،אא

אאאאאאאאא
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אאאא،א
Kאאאאא

 א א א   ، א       
א   אאא    ،א א  א  

אK 
אאאאאא Rubber base Pliofilm F

אאE א א 
אאאאKאF

0.0008 EאKאא
אאאאאאK 

אא 
 אאאאאאא

،אאאאאא،א
W 
Wאאא 

 אאאאאאא
،אאאאאאאא

אאK 
Wאאאאאhermetically sealed packagesImpermeable 

 ،אא  א א  א  א  W אא 
،،אאאא،،אאאא

אK 
 Wאא א  א א אא Gas impermeable, hermetically 

sealed but unevacuated packages 
 א  א א   א אא  אא  א א 

א א  א      
אK   אא א א א  א אא א 

א50٪אאא אאא  א



א 244 אא 
אאאא אאאא 

  
  

-90-  

 א   Clostridium botulinum  א א א 
 K אאאאאא

אFאClostridium botulinumClostridium perfringensEא
אKאאאאא

 א אClostridium botulinunm א  ،    א 
אאא،אא

אK 
אאאא

אאא،אאאאLactobacillus ،
Leuconostoc، PediococcusאאאPseudomonasK 

 
 
 
 
 
 
 
 
 
 
 
 


