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Incorporation of alternative plant protein concentrates or isolates into cereal-

based matrices can lead to the production of nutritionally improved products such as 

bread with high protein content and an improved essential amino acid profile, especially 

lysine. Green leaves, as the richest protein source containing soluble – white and 

insoluble – green proteins, seem to be an attractive and sustainable source for obtaining 

alternative proteins in line with the concept of green biorefinery, compared to the 

cultivation of soybeans for protein production. Thus, the overall objective of this study 

was to evaluate the quality of white and green proteins from various leaf sources for 

inclusion in a library of alternative proteins and for use in the development of plant 

protein-based products. 

A food-grade, sustainable three-step process was used to produce the protein 

concentrate from the pumpkin and spinach leaves, including mechanical pressing of the 

leaves with screw presses, thermal coagulation, and acid precipitation. The functional 

properties of the white and green protein concentrates, such as solubility, emulsifying 

activity/stability, and water/oil holding capacity, were investigated. The rheological 

behaviour of wheat flour enriched with leaf protein was studied using the Mixolab 

Chopin. The functional properties of the leaf protein concentrates, as well as,  the 

rheological properties of the leaf protein-enriched flour were compared with a soy 

protein concentrate that served as a reference.  

The leaf protein concentrates showed comparable or better functional properties 

than the currently used soy protein concentrates. The changes in the rheological 

behaviour were observed in terms of water absorption, development and stability time, 

mechanical resistance during mixing, and behaviour of the protein-enriched flour during 

heating. This study has shown that leaf protein has the potential for the production of 

leaf protein-rich baked goods. 
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