
Sustainable, Safer and 
Healthier Food 
Production: Issues and 
Emerging Technologies 



1. Why do we eat when we eat
• Comfort, culture

• Satisfy a psychological need 

2. Why do we eat what we eat
• Convenience

• Connectivity
gender, age, life-style, income

• Individualism

• Homing
High quality ready-to-eat products

• Sensory adventure
Experience of new tastes and 
innovation

• Health
Functional food with specific health benefits





From ‘easy eating-out’  To ‘SuperSizing’ ...To ‘I’m loving it’...
‘Taste, Choice, Vitality’.
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Future Processing Trends 

Traditional Technologies 

Improvements in Designs and Controls 
Redesign 

Improved Manufacturing Performance 

Improved Product Quality 

Traditional Foods 

Novel Technologies 

Novel Processes 

Transformation & Preservation 

Improved Quality Products 

Novel Foods 

Vs 



Live microbial feed supplements that have 
beneficial effects on the host by improving its 
intestinal microbial balance. 



Functional Probiotic 
Foods 



CCustomized Biocapsules: From 
Multilayers to Smart Containers for 
Delivery of LIVE CELLS and Bioactive 
Compounds



•  Bioencapsulation

• 







L. acidophilus cell embedded 
in WPI matrix  

L. acidophilus cells under 
surface of capsule  

 matr







Freeze drying probiotic powder made with skim milk and inulin at 

different ratios For preparation of  Probiotic coffee  
  



Augmentation of Natural Folate via Fermentation with 
Probiotics  in Dairy and Non-dairy (Soy-based) products
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Optimization of encapsulating material by checking the survival of 
the Probiotic before and after encapsulation: For Fish Feed 
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•  Industrial Applications 
•  Harsher processing and storage conditions are tolerable 

for Probiotics and other bioactive compounds 
•  Higher efficacy  

•  Applicable in Food, Feed, Pharmaceutical, Cosmetic and 
biomedical applications. 

•  Fast and economic 

•  Use of Natural and biological materials 

•    Health Applications 
•  Enhanced bioavailability 

•  Targeted delivery  

•  Pulsatile Delivery 



Acidification 
Wateractivity 
Preservatives 

Chemical 

Refrigeration Freezing 

Physical 

Inhibition 
Spoilage 

Heat 
Dielectricheating 

Ohmicheating 
PEF 

Thermal 

Irradiation 
UV light 

High Pressure 

Nonthermal 

Pasteurization 

Heat 
High Pressure+heat 

Dielectricheating 

Thermal 

Gamma 
Irradiation 

Non-thermal 

Sterilization 

Microbial Food Safety 
Food Preservation 

Inactivation 
Spoilage 

Pathogenic 
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    Water 
Cryptosporidium 

Bacteria 
Yeasts 
Spores 

Viruses 

(Adenovirus) 

Depends on wavelength 

Emission Spectrum 

Liquid Foods 

Bacteria 

Yeasts 

Spores 

Viruses 

Molds (spores) 

Depends on product 
parameters 

pH, Aw, composition 

UV sensitivity 



MICROWAVE heating 

•    MW  energy is generated by special oscillator tubes magnetrons 
or klystrons 

•    MW energy is transmitted to an applicator or antenna through a 
waveguide or coaxial transmission line 

•    MW are guided primarily a radiation phenomenon 

•    MW are able to radiate into a space which could be the inside of 
the oven or cavity 



Advantageous MW Processes 

      
    

     

     
 
 

        



PULSED ELECTRIC FIELD Technology 

High intensity (PEF) processing involves
the application of pulses of high voltage
(typically 20 - 80 kV/cm)
to foods placed between 2 electrodes

PEF treatment is conducted at ambient, sub-ambient, or slightly
above ambient temperature for less than 1 s

Energy loss due to heating of foods is minimized

For food quality attributes, PEF technology is considered 
superior to

traditional heat treatment of foods

Avoids or greatly reduces the detrimental changes of the sensory 
and

physical properties of foods



Microbial Inactivation Mechanism 

•   Electroporation 

Vega-Mercado, 1996b 



Antimicrobial Use in Livestock 
and Poultry Production  









 



Klebsiella 



NNUTRIGENOMICS AND 
PERSONALIZED FOOD 
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The image part with relationship ID rId2 
was not found in the file.



  A microarray is equivalent to thousands of 
PCR reactions 

  Can detect thousands of genes at one time 

  Different types of microarrays 

cDNA microarray 







Red meat – high heme concentration
  TTested on rats using cDNA microarray
  Result 

  Dietary heme increased cytotoxicity  of 
fecal water in colon

  Elevated epithelial proliferation
  Carcinogenic
  Moreover, calcium reduced carcinogenic 
effects



 NNutrigenomics: Emerging 
tool in nutritional 
research
 HHuman – health, 
personalized diets
 LLivestock – Growth, 
breeding, economic, food 
quality and safety




