Shaping the gut microbiome through
personalised nutrition
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The gut microbiome is an essential part of our digestive system that plays a significant role in our
overall health and well-being. This article will explain how personalised nutrition and functional foods
are being studied as tools to positively influence our gut microbiome, as well as their limitations and
challenges.

What is the gut microbiome?

The gut microbiome refers to the trillions of microorganisms (mainly bacteria, but also viruses, fungi,
and other microorganisms) that reside in our digestive system and their interactions with each other
and their surroundings. Although we tend to think of microorganisms as causing disease, many,
including those found in our gut, are beneficial to the point that we can't survive without them. Among
other functions, the gut microbiome is crucial to nutrient absorption, immune function, and maintaining
a healthy gut.!


https://www.eufic.org/en/%7Bbase_url%7Dfood-production/article/what-is-the-microbiome-and-why-is-it-important
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The gut microbiome feeds from what we eat and that cannot be completely digested by our human
bodies. Some kinds of bacteria, for example, can “eat” carbohydrates that our digestive system is
unable to break down (e.g. fibre). This process produces different chemical compounds that human cells
can use for beneficial purposes, such as short-chain fatty acids (SCFAs), which are important for
maintaining the health of the cells lining the gut, regulating the immune system and reducing
inflammation.? But there is a catch because not every microbe can feed from the same nutrients.
Depending on what we eat (e.g. more carbohydrates or more proteins) we will favour certain microbes
over others, changing the activity and composition of our microbiome.*
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What is personalised nutrition?

Personalised nutrition is a tailored approach to diet and nutrition that considers an individual's specific
dietary needs, preferences, and goals. It differs from traditional dietary recommendations, which are
based on population-wide studies that identify generalisable associations between foods and human
health.*

Personalised nutrition recognises that one-size-fits-all dietary guidelines may not be effective for
everyone. Instead, a tailored approach can help people make better-informed dietary choices that align
with their individual needs and goals. The aim is thus to offer a particular diet for each person that
considers biological data such as genetics, age, weight, and gender, as well as nutritional status, food
preferences, allergies or intolerances, and cultural, religious, and social factors. By combining this
information with technological advances, such as genetic testing and wearable devices, personalised
nutrition aims to deliver tailored dietary advice that is both effective and practical for each person,
ultimately making it easier for them to stick to healthy eating habits over the long term.’
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When it comes to the gut microbiome, various factors influence its composition and functioning,
including diet, genetics and lifestyle. Personalised nutrition can be used to influence the composition of
species present by promoting the growth of beneficial bacteria through the consumption of specific
nutrients and bioactive compounds. These can be found in foods like fruits and vegetables, but also in
what are called "functional foods".

What are functional foods and how do they influence our gut
microbiome?

Functional foods are a category of products developed to promote specific health benefits. These foods
typically contain bioactive compounds, such as antioxidants or prebiotics, that have been shown to
promote health in different ways. Functional foods can include fortified foods foods, such as breakfast
cereals and fruit juices, and naturally occurring foods, such as berries, nuts, and oily fish."

The health claims associated with functional foods are based on scientific evidence and subject to
regulatory approval. In the European Union, the regulation also requires that functional foods be
labelled appropriately, with clear and accurate information about their nutritional and functional
properties. For example, yoghurts containing probiotics can include statements such as “contains live
and active cultures that support digestive health” or “may help strengthen your body’s natural
defenses”. Another example is fortified cereals with certain vitamins and minerals, such as iron and
vitamin D, which may use health claims such as “a good source of vitamin D, which is essential for
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healthy bones”.


https://www.eufic.org/en/%7Bbase_url%7Dwhats-in-food/category/bioactive-compounds

Shaping the gut microbiome through functional foods

Functional foods can play an important role in personalised nutrition by promoting the growth of
beneficial gut bacteria. For instance, tannins, a group of bioactive compounds present in some fruits
and vegetables, such as grapes, berries, or pomegranates, have been shown to encourage the growth of
healthy gut bacteria through studies carried out by the EU project Stance4Health. You might know
about them due to their astringent taste, the dry and puckering sensation felt in the mouth when
consuming certain foods and beverages like red wine or tea. Plants produce tannins as a natural
defense mechanism against predators such as insects, fungi, and bacteria. In addition to this function,
tannins have been found to possess antimicrobial properties, helping to prevent the growth and spread
of certain types of bacteria and fungi.

Recent lab-based research by the Stance4Health project suggests that the enrichment of foods with
tannin extracts could positively influence the gut microbiota, potentially promoting health. When
humans consume tannins, they are not broken down completely during digestion, and some can reach
the large intestine. There, they become a food source for beneficial gut bacteria, acting as a prebiotic
and potentially promoting gut health.” The project has developed a range of biscuits and supplements
containing tannins and other compounds that can positively influence the gut microbiome.

‘one-size-fits-all’ personalised nutrition

traditional approaches provide provides dietary advice specific to
the same dietary advice to everyone the nutritional needs of each individual
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Limitations and challenges of personalised nutrition

While personalised nutrition can be a valuable tool to promote health and well-being through diet and
shaping the gut microbiome, there are several limitations and challenges to consider. Firstly, the field
of gut microbiome research is still in its early stages, and we have much to learn about the complex
interactions between diet, gut microbiome, and overall health. Secondly, the commercialisation of
personalised nutrition can be problematic, as it may prioritise profit over health outcomes. It's


https://www.eufic.org/en/%7Bbase_url%7Dcollaboration/article/stance4health-smart-technologies-for-personalised-nutrition-and-consumer-engagement

important to remember that no single functional food can replace a balanced and varied diet.
Personalised nutrition services should be evidence-based and provide accurate, unbiased information to
consumers."’

Another important aspect to consider is the ethical implications. Genetic information is sensitive, and
other data provided by consumers, such as gender, socioeconomic status, and religious beliefs, must
also be protected. Therefore, personalised nutrition requires a legal and ethical regulatory framework
to ensure consumer protection. This is important because for consumers to feel safe when using
personalised nutrition services, it is essential to establish standards and guidelines for data privacy,
informed consent, and transparency.’

Conclusion

The gut microbiome plays a vital role in our overall health and well-being, and personalised nutrition
can be a valuable tool for shaping the gut microbiome. By incorporating functional foods into our diets,
we can potentially positively influence the growth of beneficial bacteria in our gut. However, it's
important to remember that personalised nutrition should be used in conjunction with a balanced and
varied diet and that more research is needed to fully understand the relationship between diet, the gut
microbiome, and overall health.

This article was produced in collaboration with Stance4Health. Stance4Health
has received funding from the European Union’s Horizon 2020 Research and
Innovation programme under Grant Agreement No. 816303.
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