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Functional foods?

• A food claimed to have an additional function (often one related to health 

promotion or disease prevention) beyond basic nutrition.

• By adding new ingredients or more of existing ingredients.

• Traits purposely bred into existing edible plants (e.g., purple potatoes having 

increased anthocyanins).

• “May be similar in appearance to conventional food and consumed as part of a regular diet".

• The term was first used in the 1980s in Japan (government approval process for functional 

foods called Foods for Specified Health Use (FOSHU)).

https://en.wikipedia.org/wiki/Functional_food

https://en.wikipedia.org/wiki/Food
https://en.wiktionary.org/wiki/function
https://en.wikipedia.org/wiki/Health_promotion
https://en.wikipedia.org/wiki/Disease_prevention
https://en.wikipedia.org/wiki/Plant_breeding
https://en.wikipedia.org/wiki/Anthocyanin
https://en.wikipedia.org/wiki/Japan


Functional Food Manufacture/Development



Opportunities  

Health-promoting effects of bioactives (e.g., antioxidants)

Fast growing market for functional foods

Declining market for supplements

Preventive strategies becoming more popular

Consumer awareness towards healthier and natural products



Functional foods market



Publications



Patents



Products ???



Challenges in Commercialisation of 
Functional Foods



1. Undesirable properties and instability of 
the bioactives during process and storage

• Low water solubility (high crystallinity)

• Low stability

• Low bioavailability

• Bitterness/astringency

• High dosage required (500 mg/day/single dose; single serve)

• Interaction with food components



Effect on microstructure of the food 
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a) b) c )

TEM micrographs of mature full-fat cheese samples. a) no green tea catechin (control cheese), b)  500 
ppm free Green Tea Extract, c) 500 ppm encapsulated Green Tea Extract. Scale bar 5 µm. Rashidinejad 
(2015).



2. Scalability of the manufacturing process

?



3. Possible toxicity (nanoparticles, extracts, 
isolated bioactive compounds)



4. Lack of Clear Regulations 
• Lack of clarity; pure bioactives vs extracts, nanoparticles in food, etc. 

• Regulations differ in different countries.

• The regulation of food label/function claims. 

• The primary distinction is in the claims made for benefits, other than nutritional, 
attributed to the functional food.

• Strict examination of some of the claims.

• Food label structure/function claims: Claims using the term ‘healthy’; Antioxidant
content claims; Omega-3 fatty acid content claims.

• Medical food and food for special dietary use.

• The health claim may be implicit (“rich in vitamin C”), or vague (“strengthens the 
body's defence system”)







Credit to Michelle Cubitt  



5. Limited data on the clinical translation

• Cost; clinical trials are expensive

• Time; clinical trials are time consuming 
(ethics, recruitment, execution) 

• Must be well designed in order to optimise
the quality of the data they provide

• Specific expertise

• Specific equipment/facilities 



6. Limited interest from the Food Industry

• Additional cost 

• Availability of the material 

• Regulatory status 

• Process compatibility 

• Large capital investment 

• Link between science and commercialisation (science communication) 

• Lack of training 

• Expertise 

•Risk taking 
https://www.columbusglobal.com



7. Consumer scepticism and awareness  
•Benefits associated with consuming the 

products may be difficult to detect.



Successful case studies:

1) FERRI-PRO

2) FlavoPlus 



Credit to Dr Shantanu Das  

FERRI-PRO





Development of a functional polyphenol-fortified 
foods using FlavoPlus
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Product 
development

Shelf life 
study

Scale up
In vitro 

gastrointestinal 
behavior

In vivo studies 
(clinical trials)

• Changes in quality attributes

• Formulation & process design

• Sensory tests

• Bioaccessibility

• Food structure changes 

• Bioefficacy



Conclusions

• Functional food market will grow rapidly (big opportunity).

•Undesirable properties and instability of the bioactives during process 
and storage.

• Scalability of the manufacturing process in the food industry.

•Need for clear regulations …

• Toxicity of specific types and concentrations of bioactives and 
nanoparticles.

• Limited data on clinical translation. 

• Limited interest from the Food Industry.

• Consumer scepticism and awareness.

• Successful case studies.
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