Pasta enriched with fresh microbial biomass : effect on techno-functional, nutritional and organoleptic qualities
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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 abillity to be enriched.

METHODS
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Dry matter content in pasta is fixed at 33%. Formulations vary according
to the quantity and form of biomass. Analyses included: moisture

€0 M Fresh biomass (23% dry matter)

Dried biomass

Proportions of ingredients (%)

40 salt preservation (dry matter, water activity, weight increase, cooking loss);

o B Texture profile analysis (firmness, chewiness); colour; aroma analysis
N v N (organic volatile compounds).

: Fresh 2% Dried 2% Fresh 6% Dried 6% Fresh 10% Dried 10% Control

Proportions of ingredients in pasta formulations (expressed in percent)

RESULTS

Texture Analysis Profiling Cooking quality parameters
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» Dried biomass increases firmness: fresh biomass doesn't affect it. : ;
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» Chewiness of control pasta is comparable to fresh biomass pasta
and significantly different to dried biomass pasta.
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Cooking Losses (left) and Weight Increase (right) across different pasta formulations
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Means followed by different letters are significantly different

. o » Fresh biomass leads to an increase in pasta weight but does not
ry matter percentage prowded by blomasses Dry matter percentage provided by biomass _ _ . .

m Dried biomass Fresh biomass m Control Dried biomass Fresh biomass m Control Increase proportlona”y to the amount Of bIOmaSS |nC0rp0rated.
Pasta's firmness (left) and pasta's chewiness (right) of the formulations » In contrast, cooking losses increase with the proportion of fresh

Different letters indicate significant differences; * indicate significantly different

biomass incorporated.

Volatile organic compounds In biomasses

(Expressed in relative proportions)
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Fresh biomass: Few compounds (6), biomass more neutral and
likely more accepted by consumers.
Dried biomass: Many compounds (24), specific aromas formed

Colour and appearance of different pasta formulations : : : :
o - Control. b - dried 2%, o - fresh 2%. d - fresh 10% during drying may negatively impact product acceptance.

CONCLUSIONS AND PERSPECTIVES

* 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.
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*supplied by Etika Spirulina (France)
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