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Problem Statement

Consumer interest in increasing protein intake from alternative sources, particularly plant-based
proteins such as those derived from legumes, has grown significantly. This shift is driven by the
legume's high protein content and quality nutritional profile, along with a relatively lower carbon
footprint compared to cattle farming. However, protein-rich legumes contain a significant portion of
their carbohydrate fractions in a recalcitrant form, not easily digestible, as well major bioactive
compounds (e.g., phenolics) linked to cellulose, hemicellulose, pectin, and structural proteins in cell
walls, limiting their absorption and bioavailability. Furthermore, they also possess several
antinutritional factors (ANFs) that can affect the digestibility of the food. These complex structures,
containing soluble and insoluble fiber, together with insoluble protein bodies often exhibit poor
technological and sensory attributes, limiting their broader application in food products. Therefore, to
fully exploit the nutritional and functional potential of legumes, it is crucial to identify and implement
suitable sustainable processing methods.

Fermentation has long been recognised for its ability to enhance the nutritional, technological and
sensory properties of legumes. However, traditional fermentation methods are often managed
empirically, using rudimentary equipment and relying on the activity of endogenous microorganisms.
The quality of raw materials and the biotechnologies employed are not standardised, leading to
inconsistencies in product quality.

Solution

Fermentation using selected microorganisms is biotechnological process that can convert target
compounds into specific desired products. Unlike traditional fermentation, which relies on naturally
occurring microorganisms, this approach offers a controlled environment where desired outcomes can
be more effectively managed.

Utilising selected microorganisms can enhance the nutritional and sensory attributes as in the
traditional approach while ensuring consistency and safety. This evolution from traditional practices
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to more controlled fermentation processes opens the door to developing high-quality, innovative
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legume-based products and ingredients for commercial applications.

Benefits

Fermentation using selected microorganisms offers a significant advantage in enhancing the aroma
profile of plant-based food products. This process can reduce, or mask undesirable flavours commonly
associated with legumes, resulting in products that are more appealing to consumers. By improving
the sensory experience, fermentation makes plant-based foods more enjoyable and competitive with
traditional animal-based products.

In addition to flavour enhancement, fermentation could allow for more efficient protein extraction
from legumes. By using specific microorganisms targeting starch degradation, the protein entrapped
in the starch matrix can be more easily released, leading to higher protein yields without relying on
harsh chemical treatments. This results in higher-quality and more sustainable plant-based protein
ingredients.

However, the application of fermentation comes with challenges that require careful consideration.
Identifying the correct conditions for successful fermentation is crucial. This includes understanding
the characteristics of the substrate (chemical composition), optimising fermentation conditions
(temperature, time, and pH), and selecting the right microorganisms (specific strains, inoculum
concentration, and the use of single or mixed cultures).

Practical recommendations

e Optimise and standardise fermentation processes: Tailor fermentation conditions and select
microbial strains suited to specific legume varieties based on their composition to enhance
nutrient bioavailability, improve sensory attributes, or enhance functional properties.

o Develop decentralised facilities: Explore small-scale, local fermentation facilities to reduce
costs, support local economies, and enhance sustainability.

e Expand product applications: Promote the use of fermented legumes in diverse food products
like plant-based cheeses, meat analogues, and breads. Conduct thorough supply chain
analyses to ensure the efficiency and sustainability of fermentation-based processing models.

e Optimise supply chains: Conduct thorough supply chain analyses to ensure efficiency,
sustainability, and cost-effectiveness in fermentation-based production.

Environmental Impact

Fermentation has the potential to improve the sensorial acceptance of plant-based products leading
to an increase in their consumption by reducing the need for additives, enabling the creation of clean-
label products that meet the growing demand for natural, minimally processed foods, offering a
unique value proposition. This enhancement in taste and quality can encourage more people to adopt
plant-based diets, supporting a shift away from animal-based products and reducing the
environmental impact of livestock farming.

Practice abstract | Page 2 of 3



Moreover, the use of fermentation for protein extraction offers a more sustainable alternative to
traditional methods like alkalisation-acid precipitation wet extraction. This conventional process relies
heavily on chemicals, water, and energy, contributing to environmental degradation. Precision
fermentation, by contrast, could achieve high protein yields with fewer resources and without the
need for harsh chemicals, reducing the environmental burden of production.

Weblinks

https://valpropath.eu/practice-abstracts/
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