Kandi Sridhar 
  
Saïd Bouhallab 
  
Thomas Croguennec 
  
Denis Renard 
  
Valérie Lechevalier 
  

Application of high-pressure and ultrasound technologies for legume proteins as wall material in microencapsulation

✓ Legume proteins are important in today's Europe for food & feed production ✓ Major European strength ✓ Encouraging European Union (EU) policies for the production of protein and leguminous plants in the EU's agriculture sector. ✓ Legume proteins: sustainable and economic resources to address the challenge of providing healthy, sustainable, and affordable nutritional needs to the growing global population Problems associated with legume proteins ✓ Poor solubility ✓ Lower functionality ✓ Less viscosity ✓ Unpleasant grassy and beany flavor, compared to animal-derived proteins, limiting their use as biopolymers for the encapsulation processes ✓ Transformation of legume protein functionality is an important phenomenon for a wide range of scientific and industrial applications used in encapsulation. Recent trends in design of healthier plant-based alternatives Nutritional profile, gastrointestinal digestion, and consumer perception 13

✓ Biopolymers could potentially be used to encapsulate a wide variety of bioactive compounds and control their triggered release, which further increase the nutritional value of food through fortification/enrichment.

Problems associated with bioactive compounds

Extracted bioactive compounds and their protection from….

• Light

• Temperature

• different pH • To understand the potential of legume proteins (lupine and pea) as wall materials in microencapsulation applications (WP1)

• To modify and optimize functional properties of legume proteins for microencapsulation process (WP2)

• To study the applicability of microcapsules with modified legume proteins in fortification using functional pancake as a model food:

In 

✓

  Recently, legume proteins are highly focused for their easy availability, hypo-allergenicity, excellent techno-functional properties, and emulsifying ability (wall forming and gelling), ✓ Green trend to replace animal-derived proteins (e.g., whey protein, gelatin, and casein) in encapsulation process Legume protein functional properties Legume protein modification approaches ✓ Various emerging technologies have therefore attracted in modification of legume protein functionality with favorable emulsification and encapsulation properties ✓ food industries can accept them as a low-cost, sustainable, and ✓ Nature-inspired biopolymers.
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 1 Figure 1. Properties of legume proteins (native) as carrier materials in microencapsulation
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  • Little changes were observed in protein structure at pressure of 200 and 400 MPa

						Ahmed et al.
						(2018)
		Bambara bean •	Pressure of 200, 300, 400, 500,	• Vicilin was the major protein	Mune Mune et
				and 600 MPa at 22°C and pH of	• Structural changes were observed at different pH	al. (2020)
				4.50, 7, and	• Decreased the total number of hydrogen bonds	
					• Exposure of tryptophan tyrosine residues	
					• Stable protein structure was observed up to 600 MPa	
					• Partial unfolding, dissociation of subunits, and protein aggregation	
					were reported at different pH and HPP treatments	
		Pea protein	•	Pressure of 200, 400, and 600 MPa	• Formation of high molecular weight protein aggregates	Chao et al.
				for 5 min at 23°C	• High foaming capacity	(2018)
					• Decreased intensity of the 11S protein band	
					• Low particle size of 26-68 µm and foaming capacity of 81% with	
					increased stability	
	US	Pea and soy	•	Acoustic intensity of ~34 W cm	• Reduced protein size of 187 to 298 nm and intrinsic viscosity of 0.31	O'Sullivan et al.
		protein		(20 kHz and an amplitude of 95%)	dL/g with no change in the primary structure molecular weight profile	(2016a)
		isolates		for 2 min	of proteins	
		Soy protein	•	Acoustic intensity of ~ 34 W cm 2	• Reduced protein aggregate size of ~200 nm and intrinsic viscosity of	O'Sullivan et al.
		isolate		(20 kHz and an ultrasonic	0.27 dL/g with no change in the primary structure molecular weight	(2016b)
				amplitude of 95%) for 2 min	profile of proteins	
					• Significant reduction in emulsion droplet size of 0.10 to 10 µm and	
					lower interfacial tension of 12 to 0.20 mN/m with high stability at all	
					concentrations over a 28-day storage at room temperature	
		Soy protein	•	20 kHz with ultrasound power	• Improved the OHC	Omura et al.
		isolate		(562.50, 637.50, or 712.50 W) and	• Improved techno-functional properties with increase in dispersibility	(2021)
		pea protein		exposure time (120, 360 or 600 s)	of protein materials	
		concentrate				

Table 1 .

 1 Recent studies dealing with high-pressure and ultrasound technologies for improvement of legume protein functionalities 1

1 HPP = High pressure processing, US = ultrasonication.

Evolving consumer market and global legume market trends

• Growing demand for legume proteins (native and/or modified) due to consumer willingness towards a higher proportion of plant-based healthier foods and a further reduction in food loss and waste