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Fresh biomass rather than dried in food products?
INTRODUCTION

Reducing animal protein consumption benefits the environment, resource efficiency and biodiversity. Spirulina, 
rich in protein, vitamins, minerals and antioxidants, is a promising alternative. Due to its off-flavours, dried 
spirulina is used sparingly in food. This study examines fresh spirulina biomass compared to dried spirulina 
biomass, using pasta as a model due to its popularity and ability to be enriched.

Dry matter content in pasta is fixed at 33%. Formulations vary according 
to the quantity and form of biomass. Analyses included: moisture 
preservation (dry matter, water activity, weight increase, cooking loss); 
Texture profile analysis (firmness, chewiness); colour; aroma analysis 
(organic volatile compounds).

Proportions of ingredients in pasta formulations (expressed in percent)

METHODS

*supplied by Etika Spirulina (France)

Pasta's firmness (left) and pasta's chewiness (right) of the formulations
Different letters indicate significant differences; * indicate significantly different
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RESULTS

The water activity of raw pasta should be 0.92 to 0.97; the
obtained values were between 0.93 to 0.95 for all formulations.
Fresh biomass colours significantly more water than dried
biomass.

Colour measurements of cooking water
A-C in one column with different letters: significant differences. X-Y in one row with different letters: significant differences.

L - Lightness a - Greeness b -Yellowness
Biomass
quantity Dried Fresh Dried Fresh Dried Fresh

2% 11.99 ± 0.66ax 13.68 ± 0.46ay -2.04 ± 0.23ax -3.12 ± 0.5ay -1.79 ± 0.81ax 3.58 ± 1.87ay
6% 11.62 ± 0,48ax 14.14 ± 1.19ay -3.24 ± 0.27bx -4,23 ± 0,26by -1.28 ± 1.05ax 9.08 ± 2.29by

10% 16.24 ± 0.71bx 14.25 ± 1.49ay -4.53 ± 0.3cx -4.05 ± 0.08by -0.03 ± 0.71bx 8.1 ± 3.23by

*Corresponding author:
jeanne.verhaegen@uliege.be
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Colour and appearance of different pasta formulations
 a - Control, b - dried 2%, c - fresh 2%, d - fresh 10%

CONCLUSIONS AND PERSPECTIVES

Cooking quality parameters
 

ØFresh biomass leads to an increase in pasta weight but does not 
increase proportionally to the amount of biomass incorporated.

Ø In contrast, cooking losses increase with the proportion of fresh 
biomass incorporated. 

• By incorporating fresh biomass, protein content of pasta can be multiplied by 2: 7g of protein/100g in control pasta and 14g of 
protein/100g in “Formulation 10% Fresh”. According to the volatile organic compound results, dried biomass could not provide these 
levels. Its numerous compounds and off-flavours may not be accepted by consumers. A sensory analysis should be carried out to 
confirm these findings. 

• The use of biomass in any form and quantity demonstrated positive results for water activity. Fresh biomass does not affect texture 
unlike dried biomass. Fresh biomass colours significantly more the water than dried and leads to higher cooking losses. An assessment 
of what is released during cooking for both forms of biomass will be conducted. 

Fresh biomass: Few compounds (6), biomass more neutral and 
likely more accepted by consumers. 
Dried biomass: Many compounds (24), specific aromas formed 
during drying may negatively impact product acceptance.

The research leading to these results has 
been funded by the Public Service of 
Wallonia (Economy, Employment and 
Research), under the FoodWal agreement 
n°2210182 from the Win4Excellence project 
of the Wallonia Recovery Plan

Cooking Losses (left) and Weight Increase (right) across different pasta formulations
Means followed by different letters are significantly different

Volatile organic compounds in biomasses
(Expressed in relative proportions)

Texture Analysis Profiling 
ØDried biomass increases firmness; fresh biomass doesn't affect it.
ØChewiness of control pasta is comparable to fresh biomass pasta 

and significantly different to dried biomass pasta.
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