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Big to small... to invisible

Microbial world



  

Microbial world is visible only with a 
magnifier (microscop)



  

Amazing 
microworld
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The bad



  

The bad



  

The bad are everywhere



  

The bad are everywhere



  

The bad are 
everywhere



  

The good



  

The good



  

The good are together with the bad



  

The good may fight the bad



  

yogurt
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Microorganism => small sizeViral contamination



  



  



  

SOURCES OF CONTAMINATION

 Raw materials used in the food industry may be contaminated 
via soil, water, plants, equipment and utensils, humans, animals 
and air.

 In the upper layer (+30cm²) of fertile soil, 106-107 bacteria 
are present. 
They mineralise organic material, which makes it possible for 
plants to absorb it. 
Water is also microbially contaminated. 

Potable water contains 102 bacteria/ml; waste water on the 

other hand contains 108 bacteria/ml. 



  

SOURCES OF CONTAMINATION

Plants themselves are microbially contaminated and this is 
determined by the soil they are cultivated in and the water 
they come in contact with. By treatment of the soil with liquid 
manure, plants may be contaminated with faecal micro-
organisms, including pathogens.
Insufficiently cleaned and disinfected equipment and utensils 
are culture mediums for microorganisms. In addition to this 
they are important sources of cross-contamination. The 
qualitative and quantitative aspect of those sources of 
contamination is determined by the type of food and use of 
those equipment and utensils.



  

SOURCES OF CONTAMINATION

Human beings may be a source of contamination because of lack 
of personal hygiene. Via skin, hairs and respiratory tract of 
people employed in the food industry, numerous micro-
organisms find their way into food products.
Animals are a source of contamination via intestines, skin, 
feathers, hooves and droppings, which are extremely 
microbially contaminated.
Finally, the microbial contamination of air will also influence the 
microbial quality of food.



  

Bacterial classification

Gram-positive
Aerobic Cocci, Aerobic Bacilli

Gram-negative
Aerobic Cocci, Enteric Bacteria, Pleomorphic Bacteria, Non-Fermenters

Anaerobes
Gram-positive, Gram-negative



  

Bacterial classification
example



  



  



  



  

Gram-positive

(blue)             

Gram-negative 

(purple)



  



  

Procaryotic microorganisms

Staphylococcus aureus

Leptospira interrogans 

Streptococcus pneumoniae 

Vibrio cholerae 

Enterobacter sp. Aeromonas sp

cocci bacilli

vibrios

spirochetes



  

Gram-negative aerobic bacilli and cocci

Acinetobacter baumannii Bordetella pertussis Francisella tularensis Pseudomonas aeruginosa

Neisseria meningitidis Neisseria gonorrhoeae 



  

Gram-negative facultative anaerobic bacilli

Enterobacter sp.

Vibrio cholerae Vibrio vulnificusAeromonas sp

Yersinia enterocolitica Proteus sp. Klebsiella pneumoniae 

Salmonella typhi 



  

cocci
diplococcus

staphylococcus

streptococcus



  



  

bacilli



  

Bacillus
anthrax

Bacillus w/spore
Tetanus bacillus

Club-shaped bacillus
diphtheria

Streptobacillus

Diplococcus
S. pneumoniae

Diplococcus
gonorrhea

Streptococcus
Sarcinae/packet of 8
Cube-like

staphylococcus

Vibrio, e.g., 
cholera Spirilla, Rigid + flagella

Spirocheted
Rigid/ no 
flagella



  



  

flagella



  



  



  



  

Membrane permeability

nutrient permeability

water
glycerol
tryptophan
glucose
Cl-
K+
Na+

100
0.1
0.001
0.001
10-6

10-7

10-8



  



  



  

Endospores 

Clostridium tetani (σπόρια)

C. difficile (σπόρια)



  



  



  



  



  



  



  

Viral contamination



  

Viral contamination



  

Bacterial growth
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