
 

Encapsulation of nutraceuticals: from 
fermentation to biological effect 
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The aim of the research project is the development of capsules, which can trap probiotic microorganisms and allow their 
fermentation, to obtain a semi-finished product potentially usable in the formulation of new functional foods.  Probiotics 
are “live microorganisms which when administered in adequate amounts confer a health benefit on the host”[1] and 
fermentation is the key biotechnological process, ensuring the growth of microorganisms and the production of 
metabolites, such as lactic acid and SCFA which may participate to the healthy effect promoted by probiotics.  

Recent scientific evidences [2], [3] also suggest the importance of postbiotics, defined as “preparation of inanimate 
microorganisms and/or their components that confers a health benefit on the host”[4]. Postbiotics are therefore the 
results of a probiotic inactivation phase, which lead to a safer and more stable product.  

Both probiotics and postbiotics can be enclosed in capsules, suitably designed to protect these nutraceuticals during the 
production process, storage or gastrointestinal transit [5], [6].  

Immobilization of probiotics through encapsulation may also allow for high cell density to be achieved [7] and could 
improve the fermentation process. For instance, capsules can be imagined as bioreactors in which the immobilized 
probiotic carries out fermentation: the very small fermentation volume into capsules avoids spatial inhomogeneities, 
which would lead to significant inefficiencies in the fermentation process.  

Therefore, in the present work semipermeable capsules will be developed, capable of segregating the probiotic cell, 
allowing its fermentation and, at the same time, allowing the metabolites produced to escape. 

The probiotic will be inactivated through an appropriate mild method, such as mild thermal treatment or sonication, and 
the postbiotic produced will be tested through pre-clinical studies for its potential health effect. 
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