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א{אאאא{אאK

אאאאאאאאא
אאאאאא

אKאאאאProteus, Pseudomonas, Vibrio, 

Escherichia, Achromobacter, Bacillus, Aerobacter, Micrococcus אא
אאאאאאאאא

אאאK 
אאאאא

אאאא
אאKאא

אאא
אאאK 

6 Jאאא Contamination from air 
אאאא

אאאאאאאא{אא
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אאאאאאאאא
אאאאאאאKא

אאאאאKאא
אאאאא

אאאאKאאא
אאאאאאא

אאאאאאאא
{אאאאאאאאאא

אאאK 
Wאאאא 

Contamination of foods during handling and processing 
אאאאאאאאא

אאאא
Kאאאאאאא

אאאאאאאא
אאאאאאאא

אKאאאאא
אאאאאאא،

אאאאאK 
אאאאאאא

אאאאאKא
אאאאאאאאאאא

אאאאאאא
אאא 

אאאאא
אאאאאאאאאא
אאאאאאאאאאא
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אא
אאאאאאאאאא

אאאאKאאאאאא
אאאאF J1KE 

F1Eאאאאאאא 
 

 אאאא אא אא
אא 

1 אאא Salmonella 

אא 
0              

510-610  
2 אאא Salmonella  

אא 
0              

610  
3 אא Salmonella  

אא 
0              

510  
4 אאא א

אStaphylococcus  
אא 

310  
  
          4  

5 אאאF
E 

א 
Salmonella  

610  
0             

6 אאא
אFE 

E. coli  
Salmonella  10  

0  

7 אאאFא J
אE 

E. coli  
310  

8 א א 
אא 

B. cereus  
 

C. perringens  

310  
210  
210  
210  
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1WאאW 

אאF2000–
E 

אFאא–אאE 
אאאאFא–אE 

אאF5000–1000
E 

אאאF1910–1810E 
אF1960–1880E 

אאאF1805–1905E 
אאאאF1816–1916E 

אאאאF1828–1928E 
אאאאאF1854–1954E 

אאF1936–1836E 
אאF1957–1858E 

אאF1973–1873E 
אאאF1796–1896E 
אאאאF1860–1960E 

2WאאאW 
EFאאK 
EFאאK 
EFאאאאK 
EFאאא14٪K 
EFאאאאK 
EFאאאא J5–10ºK 



א 126 אא 
אאא אאא אאא 

 

  

- 37 -  

EFאאאK 
EFאאK 
EFAsp. flavusאK 
EFP. notatumאא 
EFAsp. nigerאK 
EFP. italicumאK 
EFP. camembertiאאאK 
EFM. roxiiאK 
EFR. nigrificansאאK 
EFAsp. fisheriאא 
EFT. elegansאאאK 
EFA. citriאK 
EFAsp. repensאFאאKE 
EFאא 
EFאאאא 
EFאאK 
EFאאאא 
EFאK 
EFאאאאא 
EFאS. cerevisiaeאK 
EFS. cerevisiaeאאא 
EFS. cerevisiaeאאא 
EFZygosaccharomycesאאאא 
EFאאאאK 
EFאאא 
EFDebaromycesאאאK 
EFHansenule, Pichiaאא 
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EFCandida utilesאא 
EFCandida אאאK 
EFRhodotorulaאאאK 
EF Torulopsis kefir  אאאאK 

EFאאאLactobacillaceae, Streptococcaceae 
EFאאMicrococcus, Bacillus, EscherichiaK 

EFאאאא 
FEא90٪אאא 

EFPropionibacteriumאאא
אאאא 

EFPseudomonas, proteus, clostridium, Bacillusאא 
EFseudomonas, Achromobacter, Alcaligenes, Serratia, Micrococcus.

אאא 
EFClostridium butyricum, Bacillus subtilis. אאא

 
EFErwiniaאאאאא 

EFאEscherichiaEnterobacter,K 

EFאאאאאאאאא 
EFא 
EFErwinia carotovoraאאאאאאאא

 
EFSerratia marcescensאאאא 
EFProteusאאאאאא

אאאאא 
EFSalmonellaאאאאא 

FEShigellaאאא 
EFdysenteriaeShigellaאא 
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EFLactobacillus thermophilusאאאאא 
EFClostridium thermosaccharolyticumאאא 
EFMicrococcus, Sarcina,Holobacterium  Pseudomonasאא 
EFLeuconostocאאא 
EFאאאאאאאא

א 
EFClostridium botulinum, Staphylococcus aureusא

אאאאא 
EFאSalmonella, Streptococcusאאאאא
אאאאאאאא 

EFFlavobacterium 
EF Serratiaא 
EFMicrococcusא 
EFAlcaligenes viscosusאאא 
EFLactobacillus plantarumאאאאאאאK 
EFPropioni, Lacto, Lencon,אK 
EF Bacillus, proteus., Enterobacter, Escherichia Lactobacillus. 

אאK 
 

4WאאאK؟ 
5WW 

 

FEאא 
  

FEאאK 
 
6WאאאאK؟ 
 



  

 

  

אאאאאא  

אאאאאא  

א


א


א




2
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אאW،אאאאאאא

אK 

אאW 

1 JאאאאאאאK 

2 JאK 

אאאWאאא98K٪ 

אאאאWK 

אאW 

1 JאאאאK 

2 JאאאאאאאK 

אאW 

1 JאאאאאאK 

2 JאאאאאאK 
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אאא 
Food Poisoning 

  

אאאא
אאאא

אאK 
אאאאאאאא

אאW 
1K F{{{א{KE 

2K Fא{א{אKE 

3K אאאאאאא
אאאאאאאK

אא 

אאאאאאאאאא
אאאאW 
 Jאאאאאא 

אאאאא
אאאאאאאאאאW J

1 JאאSalmonellosis אאSalmonellaK 
2 JאאאאאShigella desnteriae 

3 JאאClostridium perfringensBacillus cereusK 
3 Jאאאא  Entamoeba  

histoltica   K 
 Jאאאאאא 

אFEאא
אאאKאאאאאאא

אאאKאאאאאW
1 JאאBotulismאClostridium botulinum 
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2 JאאאאאStaphylococciאאא 
Staphylococcus aureusאאAflatoxinאאא

MycotxinsאאAspergillus flavusPenicillium expansum
אאאK 

Wאאא 
FאאאאE 

אאאאאאאא
אאאאאאK

אאאאאאאאא
אאאא
אאאאאא

אאאK 

אאאא 
אאאאSalmonellaא

EnterobacteriaceaeאKאאאאS. Typhi
אאאאW 

F2Eאאא 

א אאא 

S. melegridis7 J10 

S. newport152000 
S. bareilly125000 
S. anatum44.5 J67.2 

S. derby15 

S. typhiא 
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אאאאא
אFאאאאאאא

אKE 

אא 
אSalmonella،א،אאאא

אאא،אPeritrichousF16Eאא
אאK 

 
F16Eאא Salmonella typhi 

אאא37˚{6˚אא
אאאאא{אאא

אא66א˚12K 

אאא=pH7אאאpH5.5 J5.7
Kאא 

אא 
אאאאא

אאאאאא
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אאאאאאא
אאאאאאאאאא

אKאאאאאאאאא
אא{אאא،א

אאאאאאאK
אאאאא{א

אאאאאאאKאא6 J24
אאאאאאא{אא

3א72אאאאK
אאא7א J21K 

אאאאא5
אאאאאא{2 J3א

א2 J6אא
אאאאא1٪K 

אאאאא
א2 J5٪אאאא
 

אאאאאא
א60א 

אאאא 
אאאא

אאאאאאאא
אאאאאאא

אאאאאאאאאאאא
אאאאא

אא 
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אאאא 

אאאאאאא 
אאאאאאאאא

Wאאאאא 
1K אאאאאאאK 

2K אאאא
אאאאא

אK 

3K אאאאאאאא
Kאאאאאאאא

אאאאאאאא
אאאאK 

4K אאFאאאאאEא
אאאאא

אאאא
אאאאKא

אא66א˚1261˚78–83K 

5K אא
FאEאא

אK 

6K אאאאא6˚
אאKאא

אאאאא
אא

אאאאאא
120.000250.000Rad.  
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אWאאאאאאאאא
אאאאא

אאאאאאא 
1K Kאאאאאאא

Chloramphenicol, 

2K Streptomycin &Tetracyclineאאאא
אאאאאK 

Wאאאא 
אאאאFאEStaphylococci food poisoning  

אאאאאאא
אאאאאאא

אאאאאאאKאאאאא
אאאEnterotoxinאאא{

אאאאאאאאאא
אאאאאאאאאא،

אאאאאא
אאאאא{אא

אאאK 

אאאא  
אStaphylococcusאאאאא

אאאאאאאMasititisStaphylococcus aureus
אאאFAFEBE{FCE{FDE{FEE{אא

אא{
א{א{אא

אאאF17E 



א 126 אא 
אאא אאא אאא 

 

  

- 48 - 

 

 

 

 

F17EאאStaphylococcus  aureus  

אאאאא 
1 Jאא 

אאא19–35˚אאא
א6–10˚אאא44–46˚אא49˚

אאFא3Eא66˚
12 

2 JאpH  

אאאאאאאF7=pHE
pH4.7،9.45אאpHאאא

5.159K 

3 Jא 

א5 J10٪אאא
7.515 J20٪ 

אא 
אאאא2L1–72 J4

אאאKאאא
אאאאאאK

אאאאKא{
אאאאאאא
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אא1 J2
א 

אאא  
אאאאאאאאא 

אאאאKאאא
אאאK 

אאאW 

1 Jאאאא2 J3٪אאא

אאאK 

2 JאאאאאאאK 

3 Jאאאאאאאא

אאKאאאאאאא

אאאאאאא

אאאאאK 

אאאא 
1 Jאאאא6˚א

אאאK 

2 Jאאאא70˚
אאאאאאאא

אאאאאK 

3 Jאאאאאאא
אאאאא
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אאאאאא{אא
אאאא50٪אאFBEאאK

אאאאאאאF J3KE 
F3Eאאאאא 

4 JאאאאאאK
אאאאKאא

אאאאK 

5 Jאא
אאאאאאאK 

6 Jאאאאאאאא
אא15 J20٪אאא

אאא0.1٪אא
אאK 

אאאKאאא
אאאאאאאאא

אאאאאאאאא
אאאאא

אאאK 

א אא 

אא אא 
60 
80 
100 
110 

204 
12 
24 
16 

204 
14 
37 
17 
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אאW 

1K ؟אאא 

2K ؟אאאאאא 

3K א؟אאא 

4K ؟אאא 

5K א؟אאאא 

6K ؟אאאא 

7K ؟אאא 

8K ؟אאאאא 
9K אאאא؟ 

10K א؟אאאאא 
11K ؟אאאאאא 
12K ؟אאאא 

13K ؟אאא 

14K אאאא؟א 

 



  

  

  

אאאא  

אאאאאא  




א


א




3
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אאW،אאאאאא

אאאK 

אאW 

1 Jאאאאאא 

2 JאK 

אאאWאאא98K٪ 

אאאאWK 

אאW 

1 JאאאאK 

2 JאאאאאאאK 

אאW 

1 JאאאאאאK 

2 JאאאאאאK 
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אאא 
Food spoilage by microorganisms 

אSpoilage 

אאאאאKא
אאאאאאאא

אאאאאאאאא،א
אאאאאאאאאא

FאEאאא
אאאאאא

א،אאא
אאאאאאאאא

אאאאאא
אאאאאאאKאא

אאאאאא
 

א 
אאאא

אW 

1K אאאאאK 
2K אאאאאאאאK 

3K אאאאאאא 

4K אאאאאאא
אאאאאK 

5K אאאאאאאאאא 
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א 
אאאא 

אאW 
1 JאאPerishable food  

אאאאאאא
אאאאאKאאא

אאאאא{אאאא
K 

2 Jאאא:Semi perishable food  

א
אאא

אאאK 

3 JאאNonperishable food  

אאאא
אאאאא

אאאאאאא 

אאאא 

אא،אא
אאאאאאאא

אאאאK 

א
אא{אאא

א{אאאא
אאאאאא

אאאאאאW 
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Wאאא Chemical composition of food  

אאאאאאW 

1K  

2K  

3K אאא 

4K א 

אאאאאאא
אאאאא

אאאאאא
אאאאK 

אאאא
אאאאאאאאא

אאאאאאאא
אאאאא

אאאא 

אאא
א{אאאא

Kאאא
אאאאKאאא

אאאאאאKאא
אאאאאאאא

אאאאאאאא
אKאאאאא

אאאאאאא
אאא

אאK 
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אאאאאאא  אא
FProteinasesEאא،

אאאאא
אNucleotidesאאאא

אאאKאאאא
אאאאאאא

א{אאאאא
אאאPutrefactionא

אאאאKאאאB
{אאאאאאא

אאאאאאא
BאBאאCאAFK

אאאKF17KE 

אאא 

  

  

  

  

  

  

  

  

  

  

  

ء مجهرية محللة للدهون   أحيا

Lipolytic microorganisms 

ء مجهرية محللة للسكريات   أحيا

Saccharolytic microorganisms 

ء مجهرية محللة للبروتين   أحيا

Proteolytic microorganisms 

   

ض أمينية   أحما

  تأمينا

  أمونيا

 كبريتيد الهيدروجين

ض دهنية   أحما

 جليسرول

ض عضوية   أحما

  كحولات

 Co2 & H2غازات 

  الأغذية السكرية  الأغذية الدهنية  نيةالأغذية البروتي
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Wא?אpH 

אא7F6.6 J7.5pHE
pH4אאאאא

אF4KE 

אF4EאאאאK 

אאpHאאpHא
אאK 

אאאאpHאא
אאאpHאאאאא

אpH3.5אא
אKK 

אא5.6א
אKאא

אאא 

   درجة ترآيز أيون الهيدروجين

 الميكروب
 الكبرى الصغرى

E . coli4.4 9.00 

Sal . typhi4.5 8.00 

St . Lactis4.3- 4.8 00 

Lactobacillus spp.3.8- 4.4 7.2 

Molds1.5-2.0 11 

Yeasts2.5 8- 8.5 
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אW 

1 JאLow acid foods 

אאאpH 5.3אאאא
א 

2 JאMedium acid foods 

אאאpH4.5{5.3אאK 

3 JAcid foods  

אאאpH4.5{3.7א
אאK 

4 JאHigh acid foods 

אאאpH3.1אאא{
אאאאpHא

אF J5KE 

F5EאאאאpHK 

אא א 

6.2 אW5 

6.8 אW6.6 

אא 6.4W6.2 

6.5 אW6.3 

א6.5 אW3 

 

אאאא
אאאFאאEא
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אאאאאא
אאאאאאאא

אאKאא
אאאאאאאאBuffersא

אאא
א،אאא

pHאאאK 

WאFאאאEOxidation- Reduction Potential 

אאאאאא
אKאאאאאא

אאאK 

 
CU  + e                                                   CU 

אא 

אא 
2Cu + O                                                       2CuO                                                                               

אא
Kאאא

אאאאmvK 

אאאא
אאאאאאא

אאאאאEh
אאFEhEBacillusאאFEhE

ClostridiumאאאMicroaerophilic
LactobacillusStreptococcusאאא

אאFacultative anaerobesאאא
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אאאEhאאא
אEhאH300،H400אאאאא

 

אEhא–200אאEhH200 

אאEhא–20–200 

אWאא 
אאא570{אאא

אאא{א
אאאאאF J6E 

F6EאאאאK 
אאFE  

א א א א

 

 

אאאא
Obligate thermopiles  

30W45 55
W65 

70
W85 

B. stearothermophilus
Cl.thermosaccharolyticum 

אאאאא
Facultative thermophilus            

        

22W25 30
W40 

50
W58 

B. coagulans
St. thermophilus
Mic. lacticum

אאאאF
אאEMesophiles 

10W15 30
W40 

35
W48 

E. coli        
Staph. aureus

B. subtilis   

אאאא
Obligate psychrophiles 

5 15
W20 

20
W22 

Pseudomonas
Achromobacter

אאאאא
Facultative psychrophiles 

5 25
W30 

30
W35 

Micrococcus 
Lactobacillus
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אא
א35 J37˚אא

אאאאאאאא
א{אאאאאF4 J10˚E

אאPsychrophilesPseudomonasAcromobacter
אאF25 J35˚EMesophilesאאE.Coli 

& St. lactisאאThermophilesאא
אLact thermophilusBacillus stearothermophilus,، coagulans Bacillus ,

אאא 

WאאאMoisture content 

אאאאא{אא
אFEאאא

אאKאWater activitya

WאאK
אאאאאאאא

אאP/Po=a
WPא{Poאא

אאאאאא(RH) Relative humidityRH = 

100 X aW 
אa

Wאא0.99K 

אאא a
W0.91

0.80אאאאStaphylococcus 

aureus0.86a
WאClostridium botulinum0.95 

אאאאאa
Wאא

0.75אHalophilicאאXerophilic
אאאאOsmophilica

W0.65{0.60
אאa

WאאאK 

Wאאa
W 



א 126 אא 
אאא אאא אא 

 

 

- 62 - 

Wאאא a
WK 

אא{אאאא a
W 

אאF7Eאאאa
Wאאאא 

א אא 

אSpoilage  bacteria                      

              
0.91 

א Spoilage yeasts0.88 

א Spoilage Molds 0.80 

אאHalophilic bacteria0.75 

אאXerophilic molds 0.65 

אאאאOsmophilic yeasts 0.60 

Achromobacter0.96 

Enterobacter aerogenes 0.95 

Bacillus subtilis 0.95 

Clostridium botulinum0.95 

E. coli 0.96 

Pseudomonas 0.97 

Staphylococcus aureus 0.86 

Saccharomyces rouxii0.62 

WאאאאאInhibitors 

אאInhibitorsאאאאא 

W 

1 JאאאאBenzoic acidאא{
אאאאLysozymאאLacteninsא
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אאא{אCinnimic aldehydeא
  EugenoאאAntimicrobial 

2 Jאאאאאאא
אאאאא{

אאאPropionibacterium
אאאאאאא

א{אאאNisinאSt. LactisאאClostridium
אStaphylococcus  אאא

Kא 
3 JאאאאאSorbic 

acidאאאא{אאאא
אאאK 

4 Jאאאאאאאאאא
אאאאאאאאא

אאאאאאאאאאאא
אאאאאאא

אאאאאאK 

WאאאאBiological structure 

אאאא
אאאאאאאאאא

אאאאא
אאK 

אאאאאא
אאאאאאאאא
אאאאא

K 
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אאאאאא
אא{אאאאK 

WאאאFood treatments  
אאאא

אKאאאא
אאKאאאאאא

אאאאאאא
אאאאאא

אאאFProtein denaturationE
אאאאא{אאאאא

אאאאאאאא 
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אאW 

1K אאאא؟ 
2K ؟אאאא 

3K ؟א 

4K ؟אאאאא 

5K ؟אאא 

6K ؟אאאא 

7K אEhEh؟ 

8K ؟אאאא 

9K אa
W؟ 

10K ؟אאאאא 

11K ؟אאאאא 

12K אאאאאא؟ 

13K אאא؟אא 

14K ؟אאא 

15K ؟אאאא 

 



  

  

  

אאאאאאאא  

אאאאאא  




א


א



א


א
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אאWאאאא،אאא

אאK 

אאW 

1 JאאאאאאאאK 

2 JאK 

אאאWאאא98K٪ 

אאאאW6K 

אאW 

1 Jאאאא 

2 JאאאאאאאK 

אאW 

1 JאאאאאאK 

2 JאאאאאאK 
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אא 
אאאאאMicrobiology of fruits & vegetables 

 אא20٪אאאאאא
אאאאא250אאMarket 

diseasesאא،א،א،אאאא
אKאאאאאK

K
אאאאאאאאאא

אאאאאאא
אאאאאאאאאאא

אאאאאFlavobacterium, Streptococcus, 

Achromobacter, Micrococcus, Entrobacter, Lactobacillus, Pseudomonas, Alcaligenes, 

Sarcina, Leuconostoc, Bacillus, Serratia, Chromobacterium, Staphylococcus
אאXanthomonas, ErwiniaאאK 

אאאאאאא 
אאאאW 

1 Jאאא 

 אאאאאאאא
אאאאאא

אאK 

2 Jאא 

אאאאאא
אאאאאאא

אא 

3 JאאW 
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 אאאאא
אאאאא{

אאאאאאא
אאאאאאאאא

4.5אאאpHאא
אא7אאאאא

אאאאאpHאK
אאאאאאאF8KE 

F8EאאאאאK 

א א 

אאא  Bacterial soft rot אErwinia carotorora
אאאאא

K 

אאאWatery soft rot אאאGeotrichum candidum
אאאאא 

אאGray mold rot Botrytis  cinerea
אאאא

אאא  Rhizopus soft rot Rhizopus stolonifer
אא

אאאאאאK 

אאBlue mold rot Penicillium spp

אאBlack mold rot Aspergillus spp.

אאBrown rot Sclerotinia spp.

אאאDowney mildew Phytophthora spp.

אאPink mold rot Trichothecium roseum

אAlternaria rot אאא Alternaria  sp.           



א 126 אאא 
אאא אאא אאאא 
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אאאאאא
W 

1 JSouring or sliminessאLactobacillus،
Coliforms، Pseudomonas 

2 JAlcoholic fermentation אאא
אאeastsK 

אאאאSpoilage of dried vegetables & fruits    
 אאאאאאאא

אאאאאXerophilic moldsא
Aspergillus  glaucus א0.70=a

WK 

 אאאא  Saccharomyces  rouxii 

ZygosaccharomycesHunseniansporaאאא
אאK 

אאאאSpoilage of frozen vegetables & fruits   
 אאאאאא

אאאPenicillium, Geotrichum, Cladosporium, Mucorא
Rhodotorula, Candida, Saccharomyces, Torulopsis.K 

אאאאSpoilage of pickled vegetables & fruits 

 אאאאא2 J5٪8 J
15٪אאאאא{אא

אאאאאאא
אBacillus, Pseudomonas, Entrobacter, Flavobacterium א

אאאא{א
אאאאאא

אLeuconostoc  mesentroidesאאאאאא
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{אאאא
FאEאאא1٪אFE،

אאאא
Lactobacillus brevis, Lactobacillus plantarumאא

אא23٪ א
אאאאאאאאK 

אאאW 

01אאאא Oxidative or film or top yeasts 

אאא
אאאאא

אDebaromyces،CandidaK 

02אאאא Fermentative or bottom yeasts 
Torulopsis, Torulaspora,  Brettanommyces, Hansenulaאא

אאאאTorulopsis caroliniana
אאאK 

03אאאLactobacillus  plantarumK 

04אאאאאBacillus subtilis   K 

05אאאאא
Achromobacter, BacillusאPenicillium, Alternaria, Fusarium K 

06אאאאClostridium, 

BacillusK 

אSpoilage of juices 

 אאא2٪א17٪
אאpHא2.4FאE،4.2FאE

אאאאא
אKאאאאאא
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אאאאאא
אאאאאאאא

Film yeastsאאK 

 אא Wild yeastsאא
אאא،אאא

30אאאא35˚אא
אא{אא

אאאFpH5-5.8E
אאאאאאא

אאאK 

 אאאאא
אאאאא Acid & sugar tolerant 

microorganisms אLeuconostoc, Lactobacillus אאא
אאאClostridium and BacillusK 

אאאאאאאאא
אF J9KE 
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F9Eאאאאאאאא 

א אא 

Alcoholic fermentation 
  Fermentative yeasts 


Film yeasts and molds

א 

אאא א
Acetobacter                        

{אא
Lactic acid fermentation  

Lactobacillus    Brevis
Lactobacillus     arabinosus
Lactobacillus     

liechmannii
Lactobacillus    

pastorianus
Lactobacillus    

mesenteroides
Microbacterium

אאOrganic acid fermentation 

אLactic acid, Malic acidאSuccinic acidK

Lactic acid, Citric acidאAcetic acidK 

Lactobacillus     

pastorianus

אאאButyric acid fermentation Clostridium    butyricum
Clostridium   

acetobutyricum
אSlime production Lactobacillus   Brevis

Leuconostoc   

mesenteroides

Lactobacillus  plantarium
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אא 
אאא 

Microbiology of grains and its products 
 

 אאאאאא
אאאא

אאאאאWAlcaligenes, Bacillus, 

Achromobacter, Serratia, Sarcina, Pseudomonas, Flavobacterium, Coliforms, 

Lactobacillus, Clostridium, Micrococous.                                                                                
אאאAspergillus, Penicilliun, Caldosporium, Alternaria

אאאאאא
F13 J15٪Eאאאאא

אאאK 
 אאאא

אאאאא
אאאא

אאאאK 
אMicrobial spoilage of bread  

 אא אאאא
אאא Lactic acid bacteria

אאאא
אאאא

אאאאא
אאKאאאא

אאאאאאאא
אאאאאאKאא

אאKא
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אMoldinessאאRopinessא
RopeK 

WאMoldiness 
אאאאאBakery productsK

אאאאאאא
אאאאאאאKאאא

אBread moldsאא،F15KE 
F15Eאאא 

 

אא א 
אא Rhizopus 

nigricans 
אK 

Penicillium   expansum                         

        

Penicillium   stoleniferum                     

         

אK 

Aspergillus    niger                               

          
אא

אK 

Monilia   sitophila                                

         
אFאא

אERed or bloody bread 
Mucor                                                   

        
Fizzy growth 

 
אאאאאאא
אאאאאא

אאאאאאW 
1K אאאאאאK 

2K אאאאאFאKE 
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3K אאאא
אא0.3٪אא

אK 

4K אאK 
WאFאRopinessE 

 אאאא
אאאאRopiness

RopeאאאKא
אאאBacillus subtilisאאא

אאאאאאא
אאKאאאאאא

Glutenאאאאאאאא
Amylasesאאאאא
CapsuleאאאאאCapsular material 

אאאאאW 
1K אאאאאאאK 

2K אK 

3K אאאא=pH
5אאאא

אאאאא
=pH 5אאאSorbic acid

אF0.1 J0.3٪EאאאK 

 אאאSerratia 

marcescensMonilia sitophilaאאאא
אRed or bloody breadאאYeast like fungi

Trichosporon variable, Endomycopsis fibuligerא
אאChalky breadאא
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אאאאאאאFא
אEאאK 

 Entrobacter cloacaeאאא
אMoniliaאStalingא

אאאאK 
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אא 
אאאא 

Microbiology of sugar moods 

 אאאאא
אאאא

אאאאאאOsmophilicmicro 

rganismsאאאאאאאאK
אאW 

WאSucrose 
אאאאSugar caneאBeet

אאאאאאאאאא
אאKאאא

אאאKאאא
אאאא

אLeuconostoc mesenteroidesLeuconostoc dextranicumא
אאDextranאאאBacillusאLevan،

אאאאאאKא
אאאא70٪

אאאK 
אאאאאWLeuconostoc, 

Saccharomyces, Aspergillus, Bacillus, Candida, Cladosporium, Micrococcus, Pichia, 

Monilia, Flavobacterium, Zygosoccharomyces, Stemphylium, Achromobacter, 

Sterigmatocystis, Aerobacier.                                                                                 
אאאאאאאא

אאאאאאאאK
אאאאאא

Saccharomyces Rhodotorula,,אAspergillusKאאא
אאאאאMolassesא
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א55٪–45אאZygosoccharomyces 
Clostridium butyricumאK

אאאא
אאאאאK 

WאאHoney and date syrup 
אאאא

אאאאאא
אאאאKא

25٪אא70 J80٪אא
F3.4ZpHEאאאאאOsmophiles

אאZygosaccharomycesZ. mellisZ. richtenא
Torula mellisK אאאMucor

PenicilliumKאאאא
אאאאאא

אאאאKאא
א

אאאאאא
אK 

אאאF70–80٪E
80אאאא

אאאא
אאאאא

אאאאZygosoccharomyces K 
Wאאjams and candy 

אאאאאF70٪E
א80 J90אא

אאאאאאא
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אאאאאאאאאא
אאאAspergillus, Penicillium אאא

אאאאK 
אByssochlamys fulvaאאאאא

K 
אאאאאאאא

אאאאאאאאאאאא
אאאאאClostridiumאא

אאאאאאK 
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אאW 

1 Jאאאאאאא؟ 

2 Jאאא–؟אאאא 

3 JאאאאW 

1K ؟אאא 

2K ؟אא 

3K ؟אאא 

4K ؟אא 

5K ؟אא 

6K ؟אא 

7K ؟אאא 

4 Jא؟אאאאאא 

5 J؟א؟אאא 

6 J؟אאאאאאאאא 

7 J؟א 

8 J؟אאאא 

9 Jאאאא؟ 

10 J؟אאאאא 

11 J؟אאא 

12 J؟אאא 

13 Jאאאא؟א 

14 J؟אאא 

15 J؟אאאא 

16 J؟אאאאאא 
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 J؟אאא 

 J؟אא 

 J؟אא 

 Jא؟אאא 
1K ؟אאאא 

2K ؟אאאאא 

3K ؟אאא 

4K ؟אאאאא 

5K ؟א 

6K ؟אאא 

 



  

  

  

אאאאאאאאאא  

אאאאאא  


א

א



א




א


א




5
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אאW،אאאאאאאא

אאK 

אאW 

1 JאאאאאאאאאK 

2 JאK 

אאאWאאא98K٪ 

אאאאW6K 

אאW 

1 JאאאאK 

2 JאאאאאאאK 

אאW 

1 JאאאאאאK 

2 Jאאאאאא 
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אא 
אאא 

 Meat microbiology 

אאאאאאא
אאאאאא

אKאאאAutolysis
Tenderizingאאא

אאאאאאא
Souringאאאאא

אאאK 

אאאאאאא
אאאאאאאאאא

אאאאK 

אאאאאאאא{
אpHאאא

אאW 

אאאאא 
 אF18.0٪E،אאאF٪E،

F0.9٪א،F6.1٪E،אF21٪E،אF0.08L100E،
אF0.16L100Eא،F4.22L100א،pHF5.5–

6.8Eא،אאEhאאאאK 

אW 
 אאאאאאא

אאאKאא
אאאאאאאאאא
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אאאאא
אאאאאאאאאאאאא

אאאאאא
אאאאאאאאא
אאאאא

אאאאא
אאאK 

אאאW 
אאאא

אאאאאאא
אאאאאאאא

אא PseudomonasAchromobacterאאאא
א{אאאאF J10KE 

F10Eאאאאאאא 

אBacteria  אMolds 

Pseudomonas, Proteus, Micrococcus, 

Streptococcus, Sarcina, Leuconostoc, 

Lactobacillus, Flavobacterium 

Achromobacter,.

Alternaria, Cladosporium, Geotrichium, 

Monilia, Mucor, Penicillium, 

Sporotrichum, Thamnidium.

 

אאW 
 אאאאאW 

01אאאאאאאא
אאאאאאאאK 

02אאאאGrinderאאאאא
אאאאK 
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03אאאאאאא
אאאאK 

04אאאא
אאאK 

05אאאאK
אSausageאאאאאא

אאאא
אאK 

 אאאאאא
אאאאpH

אאאK 

 אאאא
אאאאאאאאא

אF1–5EE. coliF10 J50EאאאאK 

אאW 
 אאאאFאEאאא

אאאאאW 

1K אא
אאאאאK 

2K אאאאא
אאאא

K 

3K אאאא
אGlycogenאאLactic 

acidאאאF7.2 J5.7Eא
אא{אאאאא
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אאאאאא
אאאא
אאאאאאא
K 

4K אאאא
 א24אא

 אאאאא
אאאאא

אאאאא
אאאאא

אאאאאW 

WאאאאAerobic meat spoilage 
 אאאאאאאאאK 

 JאאאאאאאW 

1 JSurface slime  

אאא
אאאא3–300

אאאאאאאאא
Pseudomonas, Achromobacter, Streptococcus, Leuconostoc, Lactobacillus,    Bacillus, 

Micrococcus.                                                                                                                             
2 JאאאW 

אאאBloomאאאא
אאאאאאאא

Lactobacillus & LeuconostocאאאאאFאE 

3 JאאאW 
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אאאאאא
אאאאאאאא
אאאאאאא

{אאאאאא
א{אAchromobacter{ Pseudomonasא

אK 

4 JאW 

אאאא
Pseudomonas, Syncyanea, Serratia, MarcescensאאFlavobacterium, 

MicrococcusאאאChromobacterium  lividum 

5 Jאאאאא 

אאאא
אאאאאאאא

אK 

6 Jאאא 

אActinomycetesאאאאאאא
K 

 JאאאW 

אאאSliminessאאא
אאאאאאאא

אאK 

אWW 

1 JאStickinessאאK 

2 JאאאWhiskers 
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אאא אאא אאאא 

 

 

- 88 - 

 אאאא
אאThamnidium, Mucor, Rhizopus 

3 JאאאWCladosporium herbarum 

4 JאאW 

 Sporotrichum carnisאאאאאא
אאGeotrichumא

אK 

5 JאאאW 

 אאאPenicillium sp  

6 JאW 

 אאאאאאK 

7 JאאאאW 

 אאאאאאא
אאאThamnidium taintאאאאא

אאא{אאא
אאאאאאK 

אאאאאא
אאK 

WאאאאAnaerobic meat spoilage 

 אאאאאאאאאאאא
אא

Kאאא
אאאאאאאא

KאאאPutrefactionא
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אFH2SEאFNH3EאIndoleאSkatoleא
MercaptansאאאאאF11KE 

F11EאאאאאאאאK 

א אא 

אSouring Clostridium, Coliforms                          

אOff odor&taste  

 

Clostridium, Coliforms, Proteus          

Putrefaction Clostridium, Coliforms, Proteus          

 
אSouring 

 אאאאא{
א{אאאא

אאאAgingאאא
אא{אאאאא

אאStinking sour fermentationאאאא
אאClostridiumאאאColiform group

אאK 

Putrefactionא 

 אא
אאאאאאא

אClostridiumאאאא Proteus, Pseudomonas, 

Achromobacterאאאא
אאאא

אאאאK 
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אTaint 

 אאאאא
אאאאאאHamFאאKE 

אא 
אאFish microbiology 

 

 אאאאאאא
אאאאאא{

אאאאKא
אאאאא{אאא

אא{אאא
אאאאאא

אאאאאא200
אאאאE. coliStaphylococcus aureus100אאאאK 

אאאאאW 
Pseudomonas, Serratia, Microbacterium, Achromobacter, Sarcima, Vibrio, 
Flavobacterium, Micrococcus , Bacillus, Photobacterium, Aeromonas Clostridium, , 

Alcaligenes, Escherichia, Corynebacterium, Cytophaga, Lactobacillus, BrevibacteriumK 
 אאאאאא

אאאאאPseudomonas, 

Achromobacterאא50٪א
אאK 

 אאאאא
אאאאאאא

Photogenic bacteriaPhotobacterium fisheri Photobacterium Phosphoreum, 
VibrioאאאאK 
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אW 
אאאאאא
אאאאאאא

אאאאאאאא
אאא{אאא

אאאאאאאאאא
אאאאאא{

אאאאאאא
אKאאאא

אאאStaphylococcus aureusא
אאאSalmonellaShigellaK 

אאRigor mortis 
אאאאא

א17אאFאEא
א5 J22אאאאאאא

Autolysisאאאאאא{
אאאא20א120{אא

אאאאאKK 
אFish spoilage 

אאאאאAutolysis
OxidationאMicrobial activityאאאא
{אאאאאא

אאאאא
אאאאאא

אRigor mortisאאאאא
אאKאאא
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Kאאאא
אאK 

א 
אאאאאאא

אאאאאאא
אאאאאאא

אאאאאא
אTrimethylamineא{

א{אאאאVolatile organic 

acidsאאאאאא
אאאאאא

אK 
אאאא 

 אאW 
1 JאW 

אאאFlat fishא
אאאאאא

אpH5.5אא
אאאאK 

Trimethylamine oxide (CH3)3≡N=O אא
אmethylamine (CH3)3 ≡ N  אאאאStale fishyK 

2 JאאW 
אאאאא

אאאאא
אpHאK 
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3 JאאW 
אאאאא{א{

אאאאאPseudomonas
אאאאK 

4 JאאW 
אאאא

אאK 

אאא 
אאאאא

אאאאאאאאאאא
אK

אאאK 

אאאW 
אאאאאאK

אאאאאאא
אאאאאא

אאWSerratia, Proteus, Achromobacter, Pseudomonas, 

Flavobacterium, VibrioK 
אאאאא{Pseudomonas perolensא

אאFruity odorPseudomonas fragiאPutrid odor
Pseudomonas putrefaciensאא

Putrefactionאאאא
אFruity oniony spoilage odorK 

אאPseudomonas90٪
אאאKאאProteolytic bacteriaא

אאאNH3, (CH3) 2S, H2S, 

CH3¯CH3אאאCysteine, systine, methioine,א
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אאאאאאPsychrophilesAchromobacter, 

Pseudomonas K 
אאאאאאאBacillus, 

Clostridium, MicrococcusK 
אאאאאאHalophiles

Halobacterium, Halococcusא{Micrococcus,VibrioBacillus 

Serratia, Achromobacter, Pseudomonas,אLactic acid bacteria
אאאאאא

אK 
אאאאאAspergillus  

fischeri 
אאאאאא
אא

אKאאאאא
אאאאK 
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אא 
אאאאא 
Microbiology of poultry and eggs 

אאW 
אאא

אאאאאא
אאKאאF J12KE 

F12Eא 
 

   א 
F٪E 


F٪E 


F٪E 


F٪E א100א 

{{ 73.723.4 1.9 1.0 0.05 10.7 0.09 

{{ 73.720.6 4.7 1.0 0.08 5.2 0.20 

 
אאאא{א

אאאא{אא
אאאאאאpH

אאF6.2–6.4Eאאאאאא
אאאאאאאא

אאאאK 
אאא 

אאאאאאא
אאKאאא

Kאאאאאאאאא
KאאאאאאW

Pseudomonas, Flavobacterium, Achromobacter, Micrococcus, Alcaligenes, ColiformsK 
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אאאWTorulopsis, Gandida, Rhodotorula
אאאאא10אאא

Pseudomonas, AchromobacterGandida, Rhodotorulaאא
10אאMicrococcusאAchromobacter

Flavobacterium                                                                                                                        
אא

AlcaligenesPyoverdinPseudomonas fluorescensא
אאאאא
אאאא

אאאאאא{
אאאאאאא

K 
אא  

אאאאאא
אאאאאאאאאא

אאאKאאאא
אאאאאאא

{אאאאאאאאא
אאKאאאאאאא

Psychrophilesאא{אאא
אWPseudomonas, Flavobacterium, Achromobacter, Micrococcus, 

Alcaligenes, Streptococcus, Proteus,. Bacillus 
אאאאאאא

אאאKאSalmonellaאא
אאאאאאאאאא

אאאK 
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אאpH 
אאאF7.6 J7.9Eאא

אF9.7Eאאא
אאאאאא{א

אאאאאFאEא
F6.0EאF6.9E6.9KE 

אW 
 אאאאאא

אאK 
אW 
 אאאאאF J13KE 
F13Eא 

א אF٪E 
F٪E 


F٪E 

א
F٪E 

F٪E 

1.0 0.9 11.5 12.9 73.7 א 

10.9 87.6 א  0.8 0.7 

אFאE 51.1 16.0 30.6 0.6 1.7 

 
א–אCarbon- nitrogen source  

אאאאאKא
אאKאאאא

אאאK 
אInhibitors 

אאאאאאאW 
01LysozymeאאאאאK 
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02אConalbumenאאאאאא
אא 

אAvidinBiotinאאאאK 

אFאEאאא
K 

א 
אאאא

אKאאאאא
אא{אא93.7٪

א1.39٪א0.76٪
4.15٪אאאאK 

אא 
אאאאCladosporium, Penicillium, 

PseudomonasאאאאPseudomonas, Escherichia, Proteus, 

Alcaligensאאאא{
אאא4L3אאK 

אא 
 Jא 

אאאאאKKKKא
אאK 

 Jא 
אאאאאא

Fאא{אEאאאא
אאא32.2–60°F90–140°E

K 
 Jאאאא 

אא54.4F130ºE15אאאאW 
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1 JאאאאK 

2 JאאאאK 

3 JאאאאאאK 

 Jא 
א–22ْF28°Eא–2.2º 

F28ºEאא–1.70.6ºF29–21ºE80 J92٪{
1.5אאאאא

אא{אאאאא
אKאאאאאFK14KE 

F14Eאאא 
 

א א 

אColorless rot 
 

Pseudomonas                           

 Achromobacter                       
Proteus                                     

Black rot 
אאאאH2S

Pseudomonas                        
 

Green rot        
א 

Pseudomonas                           
Fluorescens                             
Aeromonas                              

Pink rot 
אאאK 

Pseudomonas                           

FאERed rot Serratia  marcescens                

א{א{greenYellow, blue, spots 
אPin spots 

Penicillium                               

אאאDark green or black spots  Cladosporium                          

Pink spots Sporotrichum                           

Fuzzy growths Mucor, Rhizopus                      
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אאא 
אאא 

Microbiology of milk and its products 
 

אאאאאאא
אאאאאאאאאא

אאKאא
אאאאאאF16KE 

F16Eאאא 
 

א אא 

א 87 

א 43 

 72 

א 70 

8 א3 

אFאE 74 

א 80 

א3 א0 

אא 

אאאאאאא
{א

אאאMicrococcusBacillus, Lactobacillus,Escherichia,K
אאאאאאא

KאאאW 
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1 Jאא 
אאאאאא

אאMycobacterium tuberculosisאאאא
אBrucella abortusאאאאאא

אאאPyogenic streptococci & staphylא
אאאאKאCoxiella burnettiאQ  

fever אאא
אאאאאאא

אאאMicrococciאאאא
אאK 

2 Jא 
 אאאא

Salmonella typhiאShigella dysenteriae אאScarlet 

fever Streptococcus pyogenesאאאStaphy. aureusK 
3 JאאW 

אאאאאא
אאאא

אאאאאאF200ºE
F170ºEאF180ºEKא

אאאאאא
א{אאאאאMicrococciStroptococci,  

4 JW 
אאאאאאאאא

אאא{אאאאאאא
אאאאא

אאאK 
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אאא 

אאאאאא
אW 

1 JאLactic acid bacteria 
אאאStreptococcus lactisLactobacilli, א

אאאאאאאK 
2 JאColiforms 

אאאאאאאK 

3 JאאאMicrococci  
אאאאא{א
אאא{אאK 

4 JאאProteolytic aerobes 
אאBacillusPseudomonas,אאא

אאK 
5 JאAnaerobes 

אאאאאאאClostridiumK 

6 JאאMolds and yeasts  
אאאאאKא

אאאאאא
אאK 

אאאאאא 
 אאאאW 

1 JLow acidity 
אאאMicrococciאF

אEאאאאאאK  
2 JAcid curdling 
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Str. lactisאאא
אאאאpH6.84.5

אאאאא
אאאא{אאStr. Cremoris , Lact. 

casei, Str. thermophilus, Lact. bulgaricus, Lact. acidophilus  א
אא1٪אאאא

23٪{אאאאא
אאאאאא

אאא{אאא
אאאאאא 

3 JאאSweet curdling  
 אאאאאא

אאאאאאא{אא
אאאאאאאBacillus subtilis  

Bacillus cereusאאPseudomonasPs. putrefaciensPs. Viscose, א
אStr. faecalis, var. liquefaciensאאא

W 
1K אאאא

K 
2K אאאאpHאאאא

אאpHאאK 
3K אאאאאאאא

אאK 
4 JאאGas formation 

אאאאא
אאאCl. butyricumאא
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אCandida pseudotropicalisTorulopsis sphaerica, א
אK 

5 JאLipolysis 
אאאא

אאאאאא
אAchr. lipolyticum, Ps. fluorescens, Ps. fragiאCandida liplyticaא

Pen. camemberts and Pen. roqueforteiאאא
אאK 

6 JאProteolysis 
 אאאאאאא

אאאאא Proteus ,  Bacillus  

Pseudomonas, Clostridium,KאאStr. faecalis var 

liquefaciensאאK 
7 JאאאאW 

אאאאאאא
אFcapsular gammyEאאאא

אאאאאKא
אאK 

8 JAbnormal flavors and odors  

אאאאאאאW 
 JאאBacillus  subtilis K 

 JאאאאStr  lactis var maltigenes 
 JאאPseudomonas icthyosmiaK 
 JאאK 

 JאאאActinomycetes 
 JאאאאאאK 
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9 JאW 
אאאא

אאW 
1 JאאPseudomonas  pyocyoneaK 
2 JאאאPseudomonas  fluorescensK 
3 JאאאאlavobateriumF 

synxanthaPseudomonas K 
4 JאאSerratia marcescens ,usMicrococceus rose

Brevibacterium  erythrogonesאאא
אTorula  glutinisKאאא

Penicillium, Aspergillus Rhizopus   
אאאאא

אאאאאא
אאאאאאא

אאאאאF16،17KE 
F16Eאאא 

 
א 

 

א אא
٪ 

אא 
 

Str. cremoris,   Str. lactis 0.7–0.90 

אא 
 

L. bulgaricus 2.0–4.0 

אאFE 
 

Str. thermophilus 0.85–0.90 

אא 
 

L. acidophilus 1.0–1.5 
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F17Eאאאא 

א 
 

אאא 

א Jא Jאא 
 

lactisKStr&cremoriss Streptococcu
dextranicumLeuc

אאא 

א Jא–א J
א Jא

א 
 

Str   thermophilus, 

 Lact      bulgaricus  

אא 
 

Lact. lactis,  Lact. Helveticus                    

אאא 
 

 
 

Penicillium  camemberti 

FE 
 

                            .linene   Brevibacterium 

 
אאאא

אKאאאאאאא
אא{אא

אFK18KE 
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F18Eא 
 

א אא א 

א א{אא 
Clostriodium, Bacillus, Leuconostoc, 
Pseudomonas 

א 
 

{{{{
א{ 

א Clostridium 
א 

אאאKא
KK 

 

אא
K 

Geotrichum lactis                                      
Cladosporium 

Penicillium                                            
אא 


א 
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אאW 

1 J؟א 

2 J؟אאאאא 

3 Jאאאאאא؟ 

4 Jאאאא؟אא 

5 Jאאא؟אאאא 

6 J؟אאאאאא 

 J؟אא 

 J؟אאא 

 J؟אאא 

 J؟א 

 J؟אאאאא 

 J؟אאא 

7 J؟אאאאאאאא 

8 JאאאאאW؟אאאאא 

9 JאאW 

 JK 

 JאK 

 JאK 

10 J؟א 

11 J؟אא 

12 J؟א 
13 J؟אאאא 
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14 JאאאאW J 

 JאאK 

 JאK 

 JאאאK 

 JאאK 
 JאאK 

 Jאא 

15 Jאאאא{؟א 

16 J؟אאאא 

17 J؟א 

18 Jאאא؟אא 

19 J؟א 

20 J؟אאאאאא 

21 J؟אאא 

22Zאא؟א 

23 J؟אא 

24 J؟אאא 

25 J؟אאאא 
26 J؟אאא 
27 J؟אאאא 
28 J؟אאאאאא 
29 J؟אאאאא 
30 J؟אאאאא 
31 Jא؟אאא 
32 J؟אאאא 
34 J؟אאאאאא 
35 J؟אאאאאאא 



  

  

  

אאאא  

אאאאאא  


א




א





6
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אאW،אאאאאאאא

אאK 

אאW 

1 JאאאאאאאאאK 

2 JאK 

אאאWאאא98K٪ 

אאאאWK 

אאW 

1 JאאאאK 

2 JאאאאאאאK 

אאW 

1 Jאאאאאא

אאאK 

2 Jאאאאאאא
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אא 
Spoilage of canned foods 

 

אא
אאא{אא

אאאאא
אאאאאאאאKא

אאאאאאא
אאK 

אאא{אא
אאBiological spoilageאאא

אאאאאאאאChemical spoilageK 

אאChemical spoilage 
אאאאאאאאאא

אHydrogen swellingא
אאאאאאאK

אאאאאKאאא
אאאאאא

אאאא{אא
אאK 

אאאאאאאDiscoloration
 Turbidity אאאאא

אאאאאאאא
אא{אאאאאא

Free active radicalsאאאא{
אאאאCarmalization

אאאאKאאא
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אאאאאאBrowning reactions
אאKאאאאאא

אאאאK 
אאBiological spoilage 

אאאאאאא
אאאאא

Leakageאאאאאאא
אאאאאא

אאא
אאא

אAscorbic acidאאאאאא
אKאאFאאEאאא

אאאאא
אאאאאאאאאאא

pHאKאאאא
אאK 

אאאאאא
Kאאא

אאאאאDouble seamאאFאE
Leakageאאאאאאאא

אאאאKאאא
אאאVacuumאאאאא

אאאKאאאא
אKאאאאאKאא

אאאאK 
א 

אאאאא 
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אאאאאK 
Wאאאאאאאאא 

Spoilageby thermophilic sporeforming bacteria                                                       
אאאאאאא

אאאW 
1 JאאאFlat sour spoilage 

אאאאאאא
אאאLactic acidאאא

BacillusאאאאאאK
אאאאLow acid foodsאאK

אאאאאאBacillus 

coagulansאאאאאFacultative thermophilesא
אאאאאאאאאאא

אאאאא
אK 

2 JאאאThermophilic anaerobic spoilag (T. A. S spoilage) 
אאאאאאא

אClostridium thermosaccharolyticumאאא
אFאאא
אEאאLow and medium acid foodsאא

אאאאא{אאא
אאאאאKאאא

אW 
 JאFEFlipper  

אאאאאאKאא
אאאאאא

אאאאאK 
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 JאSpringer  

 א  א  א    א א  א  א
אא א  א   

 א  K   א    א א א
אאאאאא

אאאאאא
אאאאאK 

 JאSoft swell  

אאאFא
א Eאא

אK 
 JHard swell 

אאאאא
אאאאאאא

אאLeakBreatherאא
אKאאא

אGrowth 

filmsאאאCloudinessאאאאאK 
אאאSulfide stinker 

אאאאאאאא
אClostridium nigrificansאאאא

אאאאאאKא
אאאKאאאאא

אKאאאא
אאאאאKאאאאאאא

אאאאאאK
אאאאאאאK 
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Wאאאאאאאאא 
Spoilage by mesophilic spore forming bacteria                                                        

אאאאאאאBacillusClostridium
אאאאאאאאאאא

אאאאאאאאא
אאKאא

אאאאאאאאאא
Bacillus subtilis, Bacillus mesentericus,Bacillus 

polymyxa, Bacillus macerans, אאאK 
אאאאאאאאClostridium

 Saccharolytic clostridia Clostridium pasteurianum, Clostridium 

butyricumאאאאא
אאKאProteolytic clostridiaClostridium 

putrefaciens sporogenes, Clostridium botulinum, Clostridium אאא
אאאאא

אאאאאאאK
אאאאאאא

אאאאאא100
אאאאאאאאאK

אאאFEאא
Clostridium pasteurianumאאא

אאאאאאאאאאאא
אאאאאאאאאא

אK 
Wאאאאאאא 

Spoilage by mesophilic nonspore foeming bacteria                                                    
אאאא

אLeakageאאאאא
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אאאאאאThermoduric
Streptococcus thermophilusאMicrococcusMicrobacterium,Lactobacillus,

אLactobacillusLeuconostoc,אאא
אKאאאאא

אאKא MicrococcusStreptococcus faecalis
אאאאא

אאאאאא
Pseudomonas Achromobacter, Proteus, Flavobacterium, Micrococcus, א

אאK 
אאSpoilage by Yeasts and molds 

אאאאאאא
אאאאKאאK

אאאאאאאא
Fermentative yeaststאאאא

אKאאאאאאאאFilm 

yeastsאאאK 
אאאאאאא

אאאאאByssochlamys fulvaא
אאאאKאAspergillusPenicillium, 

אאאאאKאאאאא
אK 
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1K ؟אא 

2K ؟אאאאאאאאא 

3K ؟אאא 

4K ؟אאא 

5K ؟אאא 

6K אאאא؟אאאאאא 

7K ؟אאאאאאאא 

8K ؟אאא 
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אא 
אאא 

1 J א،K1968 
אאאKא،א JאאK 

2 J אK1985 
אאאאKא JאאאK 

3 J ،א1981K 
אאאאKא،אא JאאK 

4 J ،1997K 
אאאKאא JאK 

5 J ،אאאא،،1983K 
א،אאאKאאא J،אKKK 

6 J ،אK1984K 
אאK،אKK 
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