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In line of today’s presentation

SCAN QR

About me

September 2020: A Good Food 
Regulatory Framework to 
Ensure Consumer Safety and 
Industry Innovation

July 2021: The regulatory 
landscape of alternative 
proteins: plant-based, 
fermentation and cell-
based.

⁞ Food law, product market authorisations, compliance by-design.

⁞ Designing regulatory strategies for successful product launch in various countries 

⁞ Application dossiers in the area of Novel foods, supplements, health claims, nutrient 

sources, enzymes, natural health products. 

EXPERIENCE

https://food-service-management-europe.fbtechreview.com/cxoinsight/the-regulatory-landscape-of-alternative-proteins-plantbased-fermentation-and-cellbased-nwid-962.html


A private century-old Canadian company
specialized in the development, production
and marketing of yeast and bacteria-based
solutions

Lallemand has a global network of yeast and
bacteria plants, research labs and commercial
offices across the world. It is present in 40
countries on 5 continents.

About Lallemand



Lallemand Bio-Ingredients specializes in yeast-
based speciality ingredients such as nutritional yeast,
yeast extracts and other yeast derivatives.

About Lallemand Bio-Ingredients
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The alternative proteins

Concluding remarks

Content

A matter of food security, animal welfare, sustainability and health

Sourced from plants, microorganisms, insects, lab grown

Consumer acceptance, Safety assessments, Regulatory pathway  to market

Why

What

How

An example of 
Fermented microbial protein: 

Yeast



▪ Worldwide population is expected to increase to 9.8 billion by 2050

▪ Access to dietary protein will need to be addressed to ensure food security

▪ Consumption of animal derived proteins (meat, dairy, eggs) continues raising 

▪ Animal agriculture has negative impact on climate change and health 

GHG emissions Water Land use

Foods with higher disease risk are also 

those with higher environmental 

impact

77%14.5% 33%

Transforming the food system Alternative proteins

▪ A sustainable equilibrium is needed for the future of the protein supply.

▪ Shifting to diets with other protein sources is a necessity.
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PRODUCTION SYSTEMS

Sources of PROTEIN

CONSUMER BEHAVIOR

What must change? Are key in sustainable production systems

ALTERNATIVE PROTEINS

▪ We must transition to more sustainable practices to secure access to healthy, nutritious and safe dietary protein. 

▪ The Farm to Fork Strategy, part of the EU Green deal: aiming to make food systems fair, healthy and environmentally-friendly

“Food business working onto more sustainable, equitable and secure food systems for the years to come” 

Transforming the food system Alternative proteins

“Innovative, successful companies can be valuable as examples of new sustainable solutions” 
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Plant Protein InsectsCultured Meat

Single-cell microorganisms: Yeast 
(Saccharomyces cerevisiae), fungi 

(mycoprotein), microalgae, bacteria

Pulses/legumes; seeds; 
cereals; seaweed

In-vitro animal stem cells 
cultivated in controlled 

settings.

Yellow mealworm (Tenebrio 
molitor), Locusts (Locusta 

migratoria) and House cricket 
(Acheta domesticus)

Fermented microbial protein

Types of alternative proteins

Alternative proteinsSources
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Considerations                                                           Vision on the Future Markets

• The alternative protein market is still in expansion 

• Expected to grow 14% by 2035

10%

17%

13%

15%

Alternative proteins will make up to 
11% of total protein market

Source: Witte, B. et al., 2021. Food for Thought: The Protein Transformation. BCG - Blue horizon.

2035

Consumption of alternative 
proteins by protein source:

Alternative proteinsMarket trends
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The UN Sustainable development goals (SDGs)

A total of 17 global goals to end poverty, find sustainable and 
inclusive development solutions to protect the planet and 
ensure everyone’s human rights

Can significantly contribute to 
achieving at least 5 of this goals.

✓ Nutritious and high-quality protein 

✓ Little land use 

✓ Less water consumption 

✓ Less carbon footprint 

✓ Rapid growth rates help secure protein availability 

worldwide

Alternative proteinsSustainability
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microbial protein

Cultured meat Insects
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Beef Soy Fermented
microbial protein

Cultured meat Insects

Considerations                                                                                        Sustainability         

Comparative analysis of alternative proteins against the highest impact protein

GHG emissions

Land use

Alternative proteins

Fermented microbial proteins offer 
overall sustainable attributes. 

Other parameters to consider: 

• Energy and Water consumption.

* Based on LCA results for house crickets farmed in Finland, 90% of land use impact comes from heating

Score (% relative to beef)
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Alternative proteinsSustainability



• Yeast is a natural solution that can be used “as is” or as part of other food formulations

• Yeast are single-cell microorganisms that belong to fungi kingdom

• Its safety is recognized by International bodies

• Controlled production (fermentation)  → parameters are carefully controlled to ensure the 

maximum conversion of the substrate (+ oxygen + sugar) into biomass (yeast)

Saccharomyces cerevisiae (aka 

Baker's yeast) is the yeast 

strain most used in the food 

industry

✓ Natural 

✓ Vegan

✓ Nutritious

✓ History of use

✓ QPS & GRAS

✓ Traditional process

✓ Additive free, Halal, 

Kosher, Organic*

*Both Organic and non-Organic versions available

Fermented microbial proteins: Yeast 

Alternative proteinsYeast protein
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Yeast
protein
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Land use 
(m2 per Kg of product)

Alternative proteinsYeast protein: a sustainable solution

Environmental impact of Yeast protein* compared to other protein sources

* LCA of Yeast protein (Engevita, Lallemand, internal result, 2022) and literature sources (cf. references list).

protein concentrates

Beef Pork Poultry Soy Pea

protein concentrates

Fava 

prot. conc.

Yeast 

protein*
Cultured 

meat*
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Reusing the by-products of the manufacture 

process to another sector where they have value.

CIRCULAR agriculture 

Yeast products

Molasses

Sugar factory

Sugar beetroots

Vinasses

Fertiliser

Closing the 
nutrient loop

Yeast production

Alternative proteinsYeast protein: a sustainable solution
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Industrial production throughout the year, not influenced by season

Efficiency: On an average production batch, ~ 4200kg of Yeast obtained in 5 days (1890 to 2300 Kg of protein)

High Growth Rate 



Interesting Nutritional Profile

• High Protein Content (60-82% dry matter)

• Carbohydrates

• Fats

• Nucleic Acids

• Minerals

• Vitamins

High protein digestibility (PDCAAS close to 1)

Good amino acid profile

In high demanded for food supplements, sports foods

Can be consumed directly with a spoon

Easy to incorporate directly into any food or beverage

Offers a savory flavor – nutty cheesy taste

Low-salt option 

Alternative proteinsYeast protein: a nutritional and sustainable solution
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Considerations                                                                        Consumer Acceptance 

Key Considerations to ensure regulatory compliance

Safety assessment

Alternative proteinsRegulatory considerations

Plant-based: allergens, anti-nutrients, crop contaminants

Insect proteins: microbial risks and allergens

Cultured meat: gene engineering techniques, culture media, metabolites

Yeast: S.cerevisae long history of use - listed as QPS (EFSA) and GRAS (FDA)

Fermented microbial protein (Microalgae, fungi and bacteria): toxins, allergens, RNA content 

Safety aspects that need to be addressed:  

16

Pre-market approval needed? Labeling & Claims



The regulatory path-to-market 

There is not a single harmonized system globally for safety assessment, but it is always based

on scientific and risk-based principles. Approvals are granted on a product-by-product basis.

US FDA: Food Generally 

Recognized as Safe (GRAS)

EU: EFSA Qualified Presumption of Safety 

(QPS), Novel Foods & GMOs

Safety Assessment & Regulations

Alternative proteinsSafety Assessment

The regulatory path to market  
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General recognition of Safety through experience based on common use in foods (prior to January 1958)

requiring substantial history of consumption, OR through scientific procedures.

The regulatory path-to-market  

• Identity, method of manufacture, specifications

• Intended levels of use in foods

• Dietary exposure

• Safety narrative, toxicity, allergenicity

• History of use of the production microorganism,  possible mycotoxin production, metabolites, 

• Scaffold, antibiotics, genetic engineering, grown media, etc.

GRAS

Alternative proteinsSafety Assessment

The regulatory
path-to-market
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• Dried biomass of Chlamydomonas reinhardtii

• Fungal protein from Fusarium sp.mycelia

• B-lactoglobulin produced by Trichoderma reesei

• Soluble egg-white protein produced by Pichia pastoris (Pending)

• Protein hydrolysate (Pending)

• Pea protein

• Fava bean protein isolate

• Hemp seed protein

• Mung bean protein isolate

• Canola protein isolate

• Rice protein

• Potato protein isolate

Plant-based proteins Fermentation-based proteins

GRAS notices

Alternative proteinsSafety Assessment

The regulatory 
path-to-market
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Alternative proteinsSafety Assessment

The regulatory 
path-to-market

▪ Market access requirements for GMOs (Regulation (EC) No 1829/2003 and Novel Foods (Regulation (EU) No 2015/2283)

Long history of safe use in foods

1997 2022

No history of use prior to 1997

No pre-assessment Pre-market authorization

▪ Regulation (EC) No 178/2002 : General Food Law

▪ Regulation (EC) No 852/2004:  Food Hygiene 

▪ Regulation (EC) No 1169/2011: Food information to consumers 

▪ Compliance with the EU safety legislation:

▪ Regulation (EC) No 2073/2005: Microbiological criteria for foodstuffs

▪ Regulation (EC) No 1881/2006: Contaminants in foodstuffs

▪ EFSA QPS (for microorganisms)
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Novel Food

✓ Risk management

Implementing act
publication

Union list updated

✓ Validation of dossier ✓ Risk assessment ✓ Dossier preparation 

NOVEL FOOD APPROVAL PROCESS

Regulation (EU) 2017/2470

4 to 7 months9 months + clock stops1 month

Alternative proteinsSafety Assessment

The regulatory 
path-to-market

NOVEL FOOD CATALOGUE

Based on information provided by the EU Member States.

Non-exhaustive list. Serves as orientation

Not novel food. The product was on the market prior to 1997

Only used in FS prior to 1997. Safety assessment for new uses required

Not sufficient information on the product to determine NF status

Product was not used prior to 1997. Safety assessment required

✓ Saccharomyces cerevisiae protein
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Novel food can be placed in the market



S. cerevisiae protein

Dried yeast fermentate 

produced by S. cerevisiae

Pea Protein Hydrolysate 

and Soy Protein 

Hydrolysate

Not Novel Novel - authorised

Yarrowia lipolytica yeast biomass

Dried Tetraselmis chuii microalgae

Lucerne/alfalfa protein concentrate

Rapeseed protein

Fermented black bean extract

Potato protein

Mung bean protein

Dried Tenebrio molitor larva

Frozen, dried and powder forms of grasshoppers 

(Locusta migratoria)

Frozen, dried and powder forms of whole yellow 

mealworm (Tenebrio molitor larva)

Frozen, dried and powder forms of whole house 

crickets (Acheta domesticus)

Under evaluation

Fermentation 

(microbial)

Plant

Insect

Fungal protein-fiber rich biomass

Nutritional Fungi Protein

Dried biomass of Galdieria sulphuraria

Barley rice protein

Beet leaf protein

Water lentil protein concentrate from a mixture of Lemna 

gibba and Lemna minor

Water lentil powder from Lemnacea

Wolffia globosa (water lentil) powder

Corn protein

Pea and rice protein fermented by Shiitake mushroom 

(Lentinula edodes) mycelia

Rapeseed protein-fibre concentrate

Defatted whole cricket (Acheta domesticus) powder

Protein-rich flour from fresh larvae of mealworm (Tenebrio 

molitor)

Tenebrio molitor (mealworm) flour

Protein powder from the Alphitobius diaperinus larva

Hermetia illucens meal

About to be published 

DRAFT Feb 2022

Novel Food

Alternative proteinsSafety Assessment
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Novel food

Status of Cellular agriculture: international regulatory approval overview

Novel food

GRAS

Novel food

New food raw material

APPROVED

US

Canada

EU

Israel

China

Singapore

• Lab grown meat projects growing worldwide

• Gaining presence in the leadership agenda, building a regulatory framework for foods of the future

Pre-authorisation 
under FSANZ

AUS/NZ

Alternative proteinsRegulatory path-to-market
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Innovation

Functionality (Texture)

Taste, flavor
FOOD Security 

(to feed the worldwide population)
Nutrition & health 

Sustainability

Vegan/flexitarian Environment Ethics, animal welfare 

Regulatory dossier/
Safety determination 

Safety 
demonstration

Characterization
Mechanism of action

Nutritional benefit

Bioavailability/
Digestibility

Production processScience-based

Allergenicity, toxicity

Regulatory clearance

Market

Alternative proteinsRegulating innovative foods

Dietary exposure

Ensure 
consumers’ 

safety 



Protein consumers demand for 
transparent and clean label

High quality protein, 100% 
natural, no additives among the 

most common claims

Claims related to sustainability & 
environment gaining traction

Denomination

• Plant-derived (pea, soy, mung): Hydrolysates, extracts, isolates

• Fermented (Microbial) Protein:  Fungal protein, single-cell biomass, single-cell protein, dried biomass…

• Cellular-based: Cultured, cultivated meat (or egg or fish)

• Some claims are regulated, others not: “Animal-free”,  “Natural”, “Vegan” (ISO standards) 

• No standard terminology to identify alternative proteins in the ingredient lists. Legislation not yet adapted to vegan substitutes

• Terms like “Burger”, “Sausage”, “steak” is still controversial (depending on regions). The EU parliament ruled in favor of their use in 

plant-based products in October 2020.

Alternative proteinsEnsuring compliance
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Labelling & claims 



Considerations                                                                        Consumer Acceptance 

Alternative proteins need parity with animal-derived in three aspects:

Imitate characteristic flavor (and smell) of meat, seafood, dairy and eggs.

Visible appearance and behavior as animal proteins in mouth.

Early-stage market (high prices), no large-scale production. 

Pulses        

Plant-based

Less
accepted

Most
accepted

Consumer acceptance 
main drivers

Animal Welfare

Environmentally
friendly

Nutrient 
source

Health

Insect

Cultured Meat

Algae
Microbial

Taste

Texture

Price

Alternative proteinsConsumer acceptance
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Research, innovation, investments

To find new sources and processes: to produce proteins but also to back away reforestation. 

Promotion of innovation especially for SMEs

Political commitment 

To build public trust, promotion and education strategies for normalising alternative proteins 

in consumers' diets, divulgation of alternative proteins benefits (health and sustainability)

Safety assessments and a regulatory framework

To provide greater confidence to the consumers. Securing a place for foods of the future and 

to speed up availability of alternative proteins in the market.

Considerations                                                                        Consumer Acceptance 

Consumer acceptance towards a broader range of alternative proteins may improve with: 

Alternative proteinsConsumer acceptance
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• Food systems must evolve to mitigate our impact to the environment

• Alternative proteins play a major role in achieving the UN SDGs

• The alternative proteins market is and will continue growing 

• Alternative proteins require a safety assessment, different procedures depending on the territory

• Yeast protein is a nutritious, healthy and sustainable option

• Future & friendly transition: Hybrid products combining different (alternative) proteins

Alternative proteinsConcluding remarks
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Global Regulatory Affairs Director, Lallemand Bio-Ingredients

Thanks for listening!
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