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 European Commission provided the definition for the term “food 
waste” as “food (including inedible parts) lost from the food supply 
chain, not including food diverted to material uses such as bio-based 
products, animal feed, or sent for re-distribution” 
 

 

 

 Among food wasted are included also the processing by-products, if 
these are not used for other high value functions (e.g. animal feed, 
industrial uses). 
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BREWERS’ SPENT GRAIN (BSG) 



Compound class Waste origin By-product source Extraction techniques 

Proteins Cereals Brewers’ spent grain Ultrasonic-assisted extraction 

Sequential extraction of proteins and arabinoxylans 

Enzymatic assited extraction 

Oil crops Rapeseed meal Ultrasound assited aqueous extraction 

Sunflower meals Alkaline solubilization and acid precipitation 

Hazelnuts meal Solvent extraction (water, acetone) 

Canola meals Alkaline solubilisation and acid precipitation 

(Isoelectric precipitation) 

Electro-activated solutions (non-invasive extraction 

method) 

Salt precipitation 

Palm kernel cake Enzymatic hydrolysis 

Fruits and vegetable Apricot kernel cake Alkaline solubilisation and acid precipitation 

Polysaccharides 

(pectin, cellulose, 

hemicellulose) 

Cereals Brewers’ spent grain Enzymatic hydrolysis 

Sequential extraction of proteins and arabinoxylans 

Acid hydrolysis 

Oil crops Olive pomace Sequential extraction  

Fruits and 

vegetables 

26 different wastes (e.g. orange peel, grape 

pomace, tomato skin, berries, apple pomace, 

seabuckthorn pulp and seeds, parsely, hop, etc.) 

Sequential extraction  

Lipids Cereals Brewers’ spent grain Soxhlet extraction 

Polyphenols Cereals Brewers’ spent grain Alkaline hydrolysis 

Oil crops Rapeseed Ultrasound assisted aqueous extraction 

Fruits and 

vegetables 

Tomato pomace and skin Enzymatic assisted extraction 

Solvent extraction 

Potato peels and tubers Pressurized liquid extractor 

Solvent extraction (stirring) 

Ultrasound extraction 



BSG VALORISATION 

  Wheat flour Brewers’ spent 

grain 

Moisture, % 12.1 5.7 

Protein, % 13.3 18 

Fiber, % 0.6 41.28 

Starch, % 81.06 10.1 

Sugars, % 0.22 16.11 

Fat, % 0.59 6,61 

Minerals, % 1.7 3.82 

Energy, 

cal/100g 

335.43 228.6 

Fărcas et. al. / Journal of Agroalimentary Processes and Technologies 2014 

• Protein – Fiber - Minerals 



BSG VALORISATION 

BSG valorisation 
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BSG VALORISATION 

• Polyphenols extraction  

 

 Sample 
Total phenols 

(mg GAE/100 g) 

Flavonoids 

(mg QE/ 100 g) 

DPPH inhibition 

(%) 

Dried BSG  284.20±3.07 13.16±0.27 52.87±0.28 

Wheat flour  21.12±1.42 2.85±0.10 32.59±0.24 

Wholemeal wheat flour 64.68±3.48 3.18±0.15 37.94±0.36 

 Farcas¸ et al. / Journal of Cereal Science 64 (2015) 34-42 
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BSG VALORISATION 

• Polyphenols microencapsulation  

 

 

BSG extract + 
Maltodextrin + Glc 



BSG VALORISATION 

• Polyphenols microencapsulation  
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BSG VALORISATION 

• Microencapsulated polyphenols stability  
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Refrigeration Room temerature
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Refrigeration Room temerature
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BSG VALORISATION 
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BSG has highly 
desirable 

nutritional 
characteristics 
from a human 

dietary standpoint. 

low cost and high 
levels of 

availability, make 
BSG appropriate as 
a functional food 

ingredient.. 
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