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Functional foods; definition 

“Functional food is a natural or processed food 

that contains known biologically-active 

compounds which when in defined quantitative 

and qualitative amounts provides a clinically 

documented health benefit, and thus, an 

important source in the prevention, management 

and treatment of chronic diseases of the modern 

age” 

 
Danik M. Martirosyan (Ed): Functional Foods and Chronic Diseases: Science and Practice. 

Food Science Publisher, 2011 
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Functional food; classification 

Functional food refers to preventional and/or 

curing effects of food beyond its nutritional 

value such as probiotic, prebiotic and 

synbiotic foods as well as foods enriched with 

antioxidants, isoflavones, phytosterols, 

anthocyanins and fat-reduced, sugar-reduced 

or salt-reduced foods.  
 

 

 
Granato et al., 2010, Comprehensive Reviews in Food Science and Food Safety 
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Probiotics are distinct as live micro organisms, which 

when administered in sufficient amounts, confer a health 

benefit  to the host.  

 

 

Lactobacillus and Bifidobacterium are the most 

common probiotic bacteria used in probiotic products.  

 

 

 
http://www.who.int/safety/publications/fs_management/probiotics2/en 

Probiotics; definition 
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Factors affecting survival and growth of probiotics 

• Heating or freezing 

• Air incorporation 

• Packaging  

Manufacturing 
processes 

• Food environment 

• pH 

• TS 

• Osmotic pressure 

• Water activity 

• Nutrients  

• Preserving environment 

• Temperature 

• Moisture   

Storage 
conditions 

• Gastric acid 

• Bile  

• Gut enzymes 

• Adherence to the 
mucosa  

Gastrointestinal 
conditions 

Ranadheera et al., 2010, Food Res Int; Sleator et al., 2008, Lett Appl Microbiol; Kailasapathy 

et al., 2000, Immunol Cell Biol; Kolida et al., 2000, BNF Nutr Bull; Homayouni et al., 

2008(a), J Appl Sci; Homayouni et al., 2008(b), Food Chemistry; Homayouni et al., 2012, Int. 

J. Dairy Sci. 
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Probiotic Delivery Vehicles 

Foods  

Dairy products 

Ice-cream 

Cheese 

Yogurt 

 

Nondairy products 

Chocolate 

Beverages  

Cereals 

Vegetables  
 

Ranadheera et al., 2010, Food Res Int 

 

Why? 

1. Lactose 

intolerance 

2. Unfavorable 

cholesterol 

content of 

dairy products 

3. Vegeterian 

probiotic 

products 

Supplements 

Capsules 

Powder 

Tablets 
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Foods vs. supplements as delivery vehicles  

Foods may be better carriers for probiotic delivery to 

consumers 

 

 

 

 

 

 

 

 

 
 
Homayouni et al., 2012, Nutrition 

1) Foods help to buffer the bacteria through the stomach 
 

2) Foods provide nutrients for bacterial activity thus increased 

efficacy 
 

3) Some food contents (prebiotics) can act synergistically with 

probiotics 
 

4) Foods carrying probiotics don’t scare consumers 
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Probiotic non-dairy foods  

Chocolate  
 

chocolates offered superior protection (91% and 

80% survival in milk chocolate for L. helveticus and 

B. longum, respectively compared to 20% and 31% 

found in milk). 

Long term administration led to proper 

colonization (using Simulator of the Human 

Intestinal Microbial Ecosystem (SHIME)). 

naturally contains a higher content of ingredients 

with protective properties. 
 

 

Possemiers et al., 2010, Int J Food Microbiol  
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Probiotic non-dairy foods  

Beverages 
 

Sucrose protected probiotics exhibited higher 

survival rate than skim milk protected cells in fruit 

juice. 

The same probiotics showed better stability in 

skim milk during 2 weeks of refrigeration compared 

to orange, grape or passion fruit juices. 

Acid and bile tolerance were better in skim milk 

than juices (buffering and protective effects of milk). 

 
 

           Saarela et al., 2006, Int Dairy J 
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Probiotic non-dairy foods  

Cereals 
 

Lower viability of probiotics was obtained during 

fermentation and storage in water based cereals than 

milk based cereals.  

Water based puddings obtained significantly lower 

pH and faster reduction in pH during storage which 

adversely affected growth and viability of probiotics. 

 

 
 

 

    Helland et al., 2004, Int Dairy J 
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Probiotic non-dairy foods  

Cereals 
 

Malt increased bile tolerance of probiotics to a 

greater extent than barely and wheat. 

Malt may be a better medium due to its favorable 

chemical composition and availability of maltose, 

sucrose, glucose, fructose and free amino nitrogen. 

Immobilization of probiotic bacteria within malt 

and barely fiber increases gastrointestinal tolerance. 

 

 
Michida et al., 2006, Biochem Engin J; Patel et al., 2004, Food Microb; 

Charalampopoulos et al., 2002, JAM 
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Vegetable products 

 

Probiotic survival has been reported to be high in 

table olive and artichoke (during storage and through 

gut) which is comparable and even higher than milk 

based products. 

Micro-architecture of these vegetables 

Roughness which protects against acid 

Prebiotic substances  

 
 

Lavermicocca et al., 2005, AEM; Lavermicocca et al., 2006, Digest Livver Dis; Valerio et 

al., 2006, AEM 

Probiotic nondairy foods  



Wednesday                                      

12 Dec 2012 
14 

Vegetable products 

 

More lactic acid was produced in carrot juice than 

beetroot juice, when fermented with probiotics. 

Number of probiotics showed greater increase in 

beetroot than carrot juice when fermented. 

Some probiotics lost their viability in cabbage 

juice during storage, maybe due to chemical 

constituents of cabbage.  

 
 

 

Rakin et al., 2007, Food Chemistry; Yoon et al., 2006, Bioresource Technol 

Probiotic nondairy foods  
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Prebiotics or Probiotic?  

Prebiotics may be of greater potential to invest in 
 

Prebiotics precede the probiotics 

Gut microbiota of each person is unique to him 

Prebiotics are not as vulnerable as probiotics 

Prebiotics are cheaper 

Consumer attitude favors prebiotics 

Prebiotics may be used in various foods 

Prebiotics may have fat replacing and texture 

improving properties. 
 

 

 

Homayouni et al., 2012, Nutrition 
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Conclusions 

 

Non-dairy probiotic foods are a necessary field to pay 

attention to. 
 

Cereals and chocolate have been shown to be better 

matrices for probiotic delivery than fruit juices and 

vegetable products. 
 

Prebiotic foods may be a better option to invest in, 

when it comes to improving public health. 
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