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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 

  

  

  

  

  

  

  

  

  

  

  

  أحياء مجهرية محللة للدهون

Lipolytic microorganisms 

  أحياء مجهرية محللة للسكريات

Saccharolytic microorganisms 

  أحياء مجهرية محللة للبروتين

Proteolytic microorganisms 

   

  أحماض أمينية

  تأمينا

  أمونيا

 كبريتيد الهيدروجين

  أحماض دهنية

 جليسرول

  أحماض عضوية

  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 
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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 

 


