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Abstract: The Farm to Fork Initiative by the European Union (EU) has set ambitious goals with the overall objective to ensure
that all foods on the EU market are sustainable. By applying fermentation technology in the production of food, the European
food industry is given excellent opportunities to fulfill these goals. Food products that are produced using fermentation are also
generally regarded by consumers as safe, natural, sustainable, and environmentally friendly. But the European Commission (EC)
and some member states are discussing whether preservation by fermentation, with only a small sensory effect, should be
regulated like chemical preservatives according to the food additive regulation. Consequently, the EU is at risk of missing out on
the natural and sustainable potential of the fermentation technology. To understand and pave the way for a revival of
fermentation as a natural and safe biological way to reduce food waste and secure a more sustainable food production, an expert
workshop was organized by LABIP to discuss the science behind the preservation of foods through fermentation and the
opportunities, risks, and regulation in the EU The conclusions and recommendations from the expert workshop are presented in
this LABIP Position paper.
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results in desired final food product characteristics, such as
sensory properties, improved product stability, and enhanced
nutritional value.

Fermentation has historically been a technology used by
humans during several millenniums to preserve nutrients
found in perishable food raw materials. The technology of
fermentation has since been industrialized, leading to safe
and controlled fermentations. However, other preservation
methods, based upon chemicals (e.g., salt, acids, chemical
preservatives) or temperature control (pasteurization and
sterilization) have during the last century increasingly been
the dominant preservation methods in the food industry.

With more than 30% of all foods for human consumption
being produced using fermentation [17], this traditional
technology still plays an important role in reducing food
waste and securing natural and sustainable food production.

1. Introduction

The increased global consumer trends towards a more
sustainable food production and reduction of food waste have
revived the search for new preservation technologies for food
production. In this context the ancient technology of
fermentation has seen a revival in the production of both
industrially as well as artisanal produced foods [10].
Increased preservation by fermentation has also the potential
to support the European Commission’s strategy to reduce the
general use of chemicals [6] and to live up to United Nations’
Sustainable Development Goals [5].

Fermented foods are foods that have undergone a process
of acidification, maturation, ripening, flavoring and
preservation through targeted microbial growth and related
enzymatic conversion of the food components. Fermentation
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It is furthermore estimated that up 1/3 of all foods for human
consumption is wasted before it is consumed [9].

Fermentation technology therefore provides the food
industry with a natural and sustainable way of producing safe
food products, with extended shelf life, thus reducing food
waste and meeting consumer demands for natural foods with
reduced use of chemical preservatives. Cultures for
fermentation of foods are today categorized as ingredients in
the EU General food law [12]. But the European Commission
and the member states are discussing whether the
fermentation cultures, having a preservation effect with only
a small sensory effect, should be regulated as a chemical
additive according to the food additive regulation and
consequently be labelled as additives [13]. However, it is not
a good solution to categorize food cultures into two different
regulatory categories according to their intention of use as
the same culture species will then belong to both regulations.
The additional cost and work for the approval of cultures
going through EFSA etc., will be an unnecessary burden for
both the food industry and the EU system. This approach
from the EU regulatory bodies creates a lot of uncertainties
for academia and the food industry. Especially regarding the
challenge of limiting the use of animal-based food and
increase the use of plant-based food, that by use of LAB can
be converted to pleasant, tasty dishes with extended shelf life
[1] which will convince people to use a more sustainable
diet.

The Lactic Acid Bacteria Industrial Platform (LABIP),
established in 1994, is a European Economical Association
with the aim to act as the industry platform for EU-funded
research projects within lactic acid bacteria (LAB) and its
industrial applications. Members of LABIP are companies
that produce or use LAB and have research and production
facilities for LAB in the EU. LABIP sees it as one of its main
tasks to organize expert workshops with relevant recognized
experts on topics of interest for industry, academia, and EU
authorities. LABIP was the organizer and sponsor of the
expert workshop “Bio-preservation through fermentation, a
natural and sustainable process — Opportunities, Risks and
Regulation” held in Bruges, Belgium, 27-28 September 2021.

2. The Role of Fermentation in the
Production of Foods

Fermentation is a natural process based on growth of
microorganisms (prokaryotes and eukaryotes) present or
having been added to the food product during the
manufacturing process. The microorganisms that grow during
the production process are favored by the nutrients available
and the micro-environment in the food product matrix like
temperature, O, level, osmotic pressure, and humidity [3].

The fermentation technology has in recent centuries been
seen more as a method to obtain specific characteristics of a
given food product, such as different cheese types, fermented
milks, beer, wine, salami, and cured whole meat, than as a way
of preserving the food. But in the early days of human

civilization fermentation of food was an important way to
preserve essential nutrients from perishable raw materials
[14].

The characteristics of the different fermented foods are
often a result of the environmental, climate and societal
conditions in a particular geographical area. This can be seen
even within the boundaries of France where a large variety of
specialized cheese types have been created. Due to the
humidity and abundant availability of grass for milk
production yearlong in Normandy, the Brie cheese types with
a relative short shelf-life have prevailed. Whereas in the
mountainous area of Haute-Savoie the harder climate and
more seasonal production created a need for large and hard
cheeses with a longer storage time, and cheese like Comté
became the dominant types [4].

Similar varieties in raw materials, environmental conditions
and societal set-ups have resulted in the multiple and
differentiated assortment of fermented food products that
today accounts for 30% of the foods consumed by the world
population [17]. The different geographical adaptations of
fermentation processes show that, with global warming and
climate changes, fermented foods can contribute to mitigate
the new food challenges that Europe, but also the rest of the
World, will meet going forward to 2050 and even longer.

3. Food Preservation by Fermentation

The most important ways to keep food fresh and safe are
temperature (low or high), water activity, acidity (pH), redox
potential, preservatives, competitive microorganisms, and
their metabolites.

As an example EFSA writes in 2018 that Listeria
monocytogenes is known to be negatively affected by the
competitive growth of LAB, naturally present indigenous
microbiota or added as starter cultures, [8]. If indigenous flora
has an effect, why not take advantage of this by adding safe
LAB cultures? The individual food matrices and their
production conditions provide opportunities for selected
microorganisms to prevail over others, whereby the dominant
microorganisms exclude unwanted microorganisms from
growing and can even eliminate these [3].

Certain LAB cultures have good ability to control the
growth of yeast and molds in fermented products, thereby
prolonging the shelf-life of the product and reducing food
waste. Similarly other LAB cultures are qualified to inhibit the
growth of pathogenic bacteria, e.g., Listeria, thereby securing
safe food products such as in meat, fish, and ready-to-eat food
products. The mechanisms involved in this biological
preservation process are a combination of the following
features in the cultures: 1) Competitive exclusion, 2)
Competition for nutrients, and 3) Production of metabolites
like organic acids and antimicrobials [2]. Competitive
exclusion occurs when a culture occupies the available space
in a food, thereby hindering growth of another unwanted
micro-organism. As an illustration, a LAB culture can occupy
the surface of lettuce, thereby hindering the presence of
spoilage or harmful bacteria. Competition for nutrients is
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happening when a culture depletes the food for a nutrient such
as minerals [15], vitamins, sugar, or amino acids, with the
result that the unwanted microorganism cannot use the
essential compounds for its growth. The production of
metabolites like organic acids (as acetic acid, lactic acid,
propionic acid) can have a preservative effect by lowering the
pH in the food product. Certain LAB cultures can produce the
bacteriocin nisin, a peptide with inhibitory effect, but also
other antimicrobial peptides can be produced from the
proteins in the raw material.

All the three preservation elements or hurdles can be
described as part of the mechanisms that microorganisms
naturally possess for their survival in the microbial ecological
system in foods. In a food context, the bioprotective effect of a
LAB culture is therefore due to an optimal combination of the
effect of all these hurdles, not just relying on one single hurdle
[19].

4. The Economic Potential of
Fermentation Technology to Limit
Food Waste

According to the FAO [9], the food and agricultural
industries account for approximately 1/3 of all Green House
Gas emissions, and 8% of the global greenhouse emissions
comes from food waste, which means that if food waste was a
country, it would be the third biggest emitter of CO, [16]. A
recent consumer research shows that consumers around the
globe are increasingly concerned about this [11].

Fermentation-enabled protection can play a very relevant
role in helping to keep even more food fresh and safe for
longer [15]. Expiry date is cited as the reason for throwing
away many kinds of food, and dairy products, fresh juices,
chilled meat, and fish are among the top categories of food that
are wasted most often [7].

From a consumer point of view, too short shelf life is the
primary cause of avoidable food waste in yogurt [11]. 17% of
all yogurts produced in the EU is wasted, and 80% of this is
related to the date of expiration. An impact study showed how
an additional 7-day shelf life could reduce yogurt waste with
30%, delivering 520,000 tons of CO, emission reduction and
€250 million savings annually [18].

5. The EU Regulatory Framework for the
Application of Fermentation in the
Production of Foods

The EU regulatory framework falls behind the rising
interest in the use of microorganisms in food, including but
not limited to innovations in fermentation. All foods need to
be safe. In some situations, evidence of safety must be
provided in an authorization procedure. Food cultures may be
subject to this requirement if they are genetically modified (as
0f 2021 there are none on the EU market) or if they classify as
ingredients that do not have a history of safe use in the EU

prior to 1997 and are therefore being considered as novel
foods. As microorganisms are included in the Novel Food
regulation, it is a salient fact that food cultures are food
ingredients and therefore regulated under the General Food
Law, article 14 of which states: “food shall not be placed on
the market if it is unsafe” [12]. Despite this there are
indications that certain uses of fermentation may even classify
as (quasi) food additives and would for this reason be
prohibited if not approved as food additives. The indication
has been ongoing since 2006 when the Scientific Committee
of the Food Chain and Animal Health (SCoFCAH) drafted
four criteria for the use of microbial culture, including the
criterion: “added near final stage for technological effect, e.g.
preservation” that was classified as food additives. The
criteria were not and have not been adopted by SCoFCAH. If
this regulatory change is implemented, it will be a step back
for the innovations for natural and sustainable foods.

6. Conclusion

For the application of the fermentation technology to secure
bio-protection of foods the position of LABIP is:

The LAB industry in the EU finds that, applying
fermentations by using LAB cultures in the production and
preservation of foods, is to be considered a natural and
integrated way for producing safe and sustainable foods. The
potential that the same LAB culture species can belong to two
different regulatory categories (food ingredient or food
additive), depending on an uncertain time as “near final stage”
of application is not a sensible and workable solution. The
safety of the use of a LAB culture is not “stage dependent”. A
new requirement that an EU food additive approval is needed
for one application stage when the same LAB culture has been
used for food fermentation during centuries is not
scientifically coherent. All applications of fermentation in the
production of food must therefore continually be regulated as
an ingredient under the auspices of the EU general food law.
For further consumer transparency using LAB cultures with a
protective effect in the production of foods could then be
labeled as “Protected by fermentation”. We believe this will
end and close 16 years of discussion and uncertainty for the
European food business and unleash the full potential of
fermentation in helping to secure the green transition of the
EU food system. Fermentation should remain part of the
responsibility of the food business operator under the General
Food Law Regulation. This will ensure the safety and proper
labelling of any LAB culture ingredient used in food
production.
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