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All foods should be safe and 

free from contaminants 

(biological, chemical and 

physical) from raw materials 

and processing to distribution 

and storage until they reach 

the consumers. 
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The microbiological safety and stability as well as the sensory and the 

nutritional quality of foods is based on an application of preservative 

methods, called hurdles. 



Hurdle technology is defined as an intelligent combination of hurdles that 

secures the microbial safety and stability as well as the organoleptic and 

nutritional quality of food products (Leistner, 2000. International Journal of Food 

Microbiology, 55, 181-186)
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Indigenous microorgasnisms 
or selected starter cultures            
(Lactic Acid Bacteria, LAB)

Food and beverages 
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Bacteriocins are biologically active peptides with antimicrobial activity 

against a wide range of bacteria. The term “bacteriocins” was coined in 

1953 to define colicin produced by Escherichia coli.

Use of bacteriocins



Recognized as safe 

by FAO/WHO and 

Expert Commitee 

on Food Additives



MICROENCAPSULATION IS A TECHNIQUE THAT ALLOWS SENSITIVE INGREDIENTS 

TO BE PHYSICALLY ENTRAPPED IN HOMOGENEOUS OR HETEROGENEOUS MATRIX.

-Protection from rapid 
inactivation or degradation 
by proteolytic enzymes.

-Stability by limiting their 
interaction by binds with 
food components resulting 
in reduced availability to 
act against microorganisms 
in food matrices.
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-Controlled release in 
space and in time.
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Active packaging is one of the innovative food packaging concepts that have been

introduced as a response to demands of consumers for high quality, safety and

extended shelf life of food products.

Antimicrobial packaging system is a hurdle to prevent degradation of quality of 

packaged food providing protection against microorganisms. It allows a 

controlled release of antimicrobial agent into the food matrix during storage 

and distribution.
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Activatation of film with microencapsulated nisin



ANTIMICROBIAL PLASTIC FILM BY USING FREE NISIN

Atomic Force Microscopy image of 

nisin activated plastic film 





F

1 2 3

4 5 6



BACTERICIDAL ACTIVITY OF ANTIMICROBIAL 

PACKAGING




