
Sensory signature and congruency :  

Smart strategy to enrich food with plant proteins  
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Phase 1. Solubilization of the extracted proteins in a water solution 
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Pea (A) Yellow pea isolate 84 

Pea (B) Yellow pea isolate 81.7 

Lupine Lupine concentrate 55.5 

Soy Soy concentrate 68 

Control None - 

Raw material Experimental design 

Solubility  
& 

Swelling 

Solubility product A Swelling product A 

Maximal solubilization conditions 
vary from 45°C (lupine) to 61°C 
(soy and pea), during 12 to 26 
minutes in water. 

Phase 2. Characterization by an expert panel in carrot purees 
 

These solutions of 
proteins were 
mixed with carrot 
purees to reach a 
level of 5g/100g of 
proteins and 
evaluated by a 
trained panel 
including 15 
assessors. 

The sensory signatures of each 
protein source were 
highlighted in terms of texture, 
flavors and aromas. Pea 
purees (A, B) characterized by 
astringency and chickpea / 
split pea flavor ; Lupine by 
chestnut, roast chicken skin, 
sour and bitter ; and Soy by 
ricewater and thick.  

Phase 3. Sensory masking of pea protein extract flavour 
 

Due to these strong sensory 
signatures, sensory congruency 
or sensory masking strategies 
can help to develop products. 
Eight different vegetable purees 
were tested with pea protein 
and evaluated by sensory 
profiles.  

Some mixes revealed intense pea flavor 
(e.g carrot, green beans, pumpkin), while 
others (e.g celeriac and broccoli) masked 
this flavor. Plant proteins such as pea 
proteins have specific sensory signatures 
that can be reduced by working on 
sensory congruency in the products. 
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vegetable puree with addition of 6% of pea protein extract  
(=5% of added protein)  

Typical sensory attributes  
 of pea extract  

astringent

metallic

chickpea / split pea

Protein needs increase over the world. In this context, 
plant proteins are promising as they have a lower 
environmental impact than animal proteins and meet a 
growing vegetarian and flexitarian market. Industrials have 
to break strong sensory locks by adapted formulation if they 
want to enrich vegetarian products with these proteins.  

Significant impact on texture (rheology) due to 
functional properties of proteins is expected but very little 
is known on the sensory consequences, especially flavor.  
 
 
 

A smart approach of the formulation is proposed, starting 
with sensory properties.  
We worked on 3 species : pea, lupine and soy in order to :  
1. Optimize  the solubilization of the extracted proteins via 

experimental designs,  
2. Characterize with a sensory expert panel the sensory 

signature of each protein extract (two extracts of pea, 
one of lupine, one of soy),  

3. Identify the vegetables which lead to the best masking 
effect of the pea sensory signature.  

 

Further work is needed  
1/ to explore a fine aroma description of the different plant 
protein extracts available on the market,  
2/ to develop large ranges of vegetable products enriched  
in plant proteins  
 

3/ to interview consumers and identify their preferences 
and barriers to consume.  

Sensory analysis can be valuable for the industry to take 
up this challenge for the future. 
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