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To anticipate on future shortage in functional proteins, there is a need for efficient and cost effective use of protein with regard to functionality. Currently, existing alternative protein sources other than those from animal origin (e.g. milk, egg, meat), are the result of an existing process in which the key focus is on another ingredient, e.g. soybeans are exploited for their oil firstly and not for their protein. Hence, the functionality of such protein is less than when in a more native form. In order to broaden the applicability of alternative protein sources, biorefinery and extraction of functional proteins is needed.
To deliver sustainable solutions, TNO utilizes biorefinery and protein extraction on waste side streams. Waste side streams such as beet leaf or sources as  duckweed or algae are possibly important new sources of protein but also of carbohydrates, e.g. fibers. The similarity between these sources is that they all contain RuBisCo and similar membrane proteins. The composition in  lipids and carbohydrates is however different, leading to different biorefinery approaches and different opportunities. Pilot plant scale facilities have been set up by TNO to extract not only protein but also fibers, leading to large scale production of functional ingredients. Current work focuses on the method development to improve the isolation, e.g. in discoloring of membrane proteins. Studying the functionality of alternative proteins (and fibers) is very important to be able to apply these ingredients in food and feed. Key aspects are colour, removal of polyphenols and off-flavours, solubility and gelation properties.   
