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The desire to live healthier for longer is fuelling growing 

interest in a proactive approach to health. There is also a 

growing understanding that our bodily functions are 

more interconnected than previously thought. It’s 

unsurprising then that a holistic approach that treats the 

whole person as one, rather than treating symptoms in 

silos, is gathering momentum. Globally, 6 in 10 

consumers worldwide are more conscious about their 

overall health and well-being because of COVID-19, and 

61% are interested in solutions for cognitive, digestive, 

heart, immune, skin and joint health, even when not 

suffering from health problems1.  

As part of this, more consumers are turning to exercise 

to improve their overall health, and demand for high-

protein products continues to grow, with 81% of active 

consumers looking to increase their protein intake as 

part of a healthy diet1.

More people are taking serious steps to improve their health and fitness. 

This presents an opportunity for performance nutrition companies to 

offer protein “plus” solutions for athletes and sports enthusiasts with 

gastrointestinal issues. And also for active nutrition companies to tap into the 

growing demand for protein products from a new demographic – the casual 

gym-goer who is more interested in their holistic health instead of simply 

maximising athletic performance.

New research into the interplay 

between gut health, strength and 

overall well-being might be key to 

unlocking these opportunities. 

The pursuit of well-rounded 
healthiness 
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Exercise is regarded as one of the main environmental 

factors that positively influences the gut microbiota. 5  

In fact, exercise has been shown to lead to improved 

carbohydrate and amino acid metabolism.5,6 However, 

there is a point when exercise can have adverse effects 

on the gut. Over-exercising, especially if the individual is 

unused to strenuous exercise, can cause undesired 

changes to gut microbiota like dysbiosis5. 

Research into the gut-muscle axis also suggests that 

muscle recovery and athletic performance are affected 

by processes in the gut and may be targeted by gut 

microbiota intervention.4,7,8,11 Recent studies with 

fermented and nondigestible compounds – prebiotics* – 

highlight the stimulation of health-promoting bacteria 

that may positively affect the human body4 and muscle 

health.4,9 An athlete could therefore be eating the right 

foods to support recovery,14 but if their gut is unbalanced, 
10,11 this will influence the process of nutrient absorption 

and extraction and may have negative effects on skeletal 

muscle mass4,7 and metabolic health.4 

Indeed, there are suggestions that 86% of athletes 

suffer from gastrointestinal problems associated with 

training and competition.12 An athlete with compromised 

skeletal muscle mass and function can struggle with their 

body composition, metabolic health, performance and 

recovery but regular dietary protein can help mitigate 

these negative impacts.13 This is just as important for the 

everyday consumer looking to embark on a healthier, 

more active lifestyle. Furthermore, effectively leveraging 

the gut-muscle axis could support older individuals in 

maintaining muscle mass,6 supporting them in leading 

independent and active lives for longer.

Research has demonstrated a link between the human gut 

and other areas of health.2,3 Recent studies now suggest a 

correlation between the gut microbiota, muscle function, 

athletic performance and body composition.4 This is 

known as the gut-muscle axis. Targeting this gut-muscle 

axis could have significant appeal in applications across 

the sports and active nutrition market.

All eyes on the gut-muscle axis 

61% of people are interested in solutions 
for cognitive, digestive, heart, immune, skin 
and joint health, even when not suffering 

from health problems. 

61%

What is the gut-muscle axis?

Put simply, the gut-muscle axis is the interaction 

between the gut microbiome and muscle function.4 

The gut microbiome has a far-reaching impact on 

multiple health areas, similar links are often 

described as the gut-brain axis,14 gut-skin axis15 and 

others. 

The gut-muscle axis is particularly important for 

athletes as diet significantly affects a person’s 

ability to exercise and develop and maintain muscle 

and the gut microbiome plays a critical role in 

nutrient absorption.4

Effectively leveraging the gut-muscle 
axis could support older individuals 

in maintaining muscle mass,6 supporting 
them in leading independent and active 

lives for longer.
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Combining two power-
houses of gut health:
dairy and fermentation

Whey protein and muscle health 

As consumers’ food needs evolve and they endeavour  

to live a healthier lifestyle, protein-rich products are 

increasingly in demand. Dairy proteins, and especially 

whey proteins, are continuing to lead in premium 

applications and market segments, such as sports 

nutrition, with the market expected to expand at a 

compound annual growth rate (CAGR) of 9.8% by 2027.16 

A potential game-changer

Alongside growing consumer interest in a more 

holistic approach to health, scientific research is 

also exploring how different health areas and bodily 

functions are connected. 

New research exploring the gut microbiome of 

humans (bacteria, viruses, fungi and other life forms 

that are collectively known as the microbiome),24 

suggests the gut microbiome could be the 

answer to addressing multiple consumer health 

concerns, beyond digestive discomfort such as 

bloating, heartburn and digestive disorders such 

as constipation and irritable bowel syndrome.25,26 

This research is highlighting links between the gut 

microbiota and other areas of health, from obesity 

and diabetes to heart and liver disease, and even 

mental health or muscle maintenance.27,28 

Milk contains both whey and casein proteins which are both 

high quality proteins that contain relatively high levels of 

essential amino acids and are well digested and absorbed.17 

It has repeatedly been shown that these proteins stimulate 

muscle protein synthesis in both young and older 

adults.18,19,20 However, whey protein has a higher leucine 

content21 and is more rapidly digested than (micellar) 

casein.14 The faster rise in circulating amino acids (and 

leucine in particular) is likely responsible for the greater 

post-exercise muscle protein synthesis rates observed 

after consuming whey, compared with casein.22,14,23

Consumers have increasingly higher expectations for their 

functional food and beverages. And while whey protein has 

enjoyed sustained consumer appeal, fermented whey 

protein supplements present an exciting opportunity for 

food manufacturers to unlock new audiences.	

Fermentation of dairy is one process that has been 

associated with products that improve gut and digestive 

health. Studies show that such products can help increase 

beneficial bacteria and gut microbiome diversity. Because 

of this, fermented products have piqued both consumer 

and scientific interest, particularly in regard to digestive 

health. But how can fermentation present opportunities 

for manufacturers to tap into the demand for holistic 

health solutions and allow them to create a combination 

of products that address the concerns of an increasingly 

health conscious and active population?
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What is fermentation?

Firstly, we must understand the fermentation process in 

food, as well as its known associated benefits both for 

health and taste. Fermentation is a process which requires 

a natural substrate (e.g. milk, cabbage, etc.) and beneficial 

microorganisms, such as yeasts, moulds and bacteria. 

Initially, food fermentations were mainly used as a method 

for preserving precious raw materials. This was achieved 

by the generation of antimicrobial metabolites and 

conditions which help to reduce the risk of contamination 

with pathogenic microorganisms.3 During the fermentation 

process, the beneficial microbes use the present 

carbohydrates, proteins and fats for growth, which gives 

rise to a fermented product containing many metabolites 

that not only reduce the pH but also add texture, flavour 

and/or provide health benefits.24

Benefits of fermentation 

The benefits of fermentation can include food 

preservation, improved digestive health, stronger 

immunity and better metabolic health, as 

demonstrated in studies with yoghurt’s effect on 

heart disease30 and type 2 diabetes.31,32,33 

Fermented food and drinks also can increase the 

availability of beneficial nutrients.34,35,36,37,38 

Some of the fermented foods and drinks that have 

been shown to improve health and digestion are: 

Yoghurt 
produced by bacterial 

fermentation of 
milk34 Kimchi 

fermented 
cabbage41 

Kefir
cultured dairy 

product34 

Kombucha 
fermented 

tea40 

Tempeh 
made from fermented 

soybeans39
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One answer to the challenge

Fermented whey protein is one answer to the many 

challenges faced by active consumers, supporting with 

nutrient digestion and absorption,8 and the production 

of functional nutrients like peptides, vitamins and short 

chain fatty acids (SCFA).8 The decreased lactose content 

of fermented foods also supports consumers with 

restrictive dietary preferences or intolerances.

In recent years, fermented foods have undergone a surge 

in popularity due to their perceived health benefits. 

Fermenting foods has evolved beyond a method for food 

preservation into a tool for creating desirable 

organoleptic, nutritional, and functional attributes in food 

products. For instance, kimchi can offer a range of health 

and digestive effects such as anti-obesity, anticonstipation 

and reduced cardiovascular risks,41 whereas kefir and 

yoghurt have been purported to reduce lactose 

intolerance symptoms, supports the immune system, 

and lower cholesterol.43

With increasing interest in the health benefits of 

fermentation, demand for protein products at an all-time 

high, and an increased focus on solutions that offer multiple 

health benefits, fermented protein solutions could present a 

substantial opportunity. Companies who can capitalise on 

this currently underdeveloped category will benefit from 

brand differentiation and also contributing to improved 

population health. The composition of whey protein makes 

it an ideal base for fermentation as it has been found to be 

a suitable growth medium for the production of selected 

strains of mainly lactic acid bacteria and yeast.44

The science supporting fermented whey 
We know that dairy and fermented products are 

popular ingredients for people looking to improve their 

overall well-being - but where does fermented whey sit 

in the better-for-you category? 

Fermenting whey can have the desired effect of generating 

health benefiting bioactive peptides resulting from the 

partial breakdown of the protein during the fermenting 

process, which may support general health, improve uptake 

efficiency and nutrient absorption.8,45 Studies have also 

shown how fermented ammoniated condensed whey could 

provide benefits for individuals that experience slower or 

more difficult protein digestion and uptake, such as 

active consumers, athletes, or older adults

 suffering from gut-related issues.6,46,47  
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Fermented whey can also support muscle recovery – the 

process of regaining muscle or improving function – and 

muscle building, both of which are beneficial to active 

adults who want to reduce the risk of injury and build 

muscle without a complicated nutrition programme; the 

elderly, who lose muscle as they age; and athletes, who 

use nutrition to maximise training and performance. The 

increased availability of dietary protein-derived amino 

acids following digestion has additional benefits, 

particularly for busy adults balancing family, work and 

social commitments as well as trying to take better care of 

their own health. Several studies suggest that protein-rich 

snacking may boost satiety and facilitate weight loss,48,49 

as well as help maintain normal blood glucose levels.50  

Fermented whey improves the ability to ferment lactic 

acid and propionic acid. There is some evidence that 

fermentation in the gut can contribute to increased 

energy, whereby lactic acid (and propionic acid) is 

efficiently metabolised as an energy source. A 2021 paper, 

building on the findings above, hypothesizes that ‘lactate 

shuttling’ during exercise supports athletes’ efforts by 

fuelling hard-working muscles as opposed to clearing 

lactate.51

Formulating for further benefits: the next step up? 

Prebiotics
Several studies have explored the effects of fermenting 

galacto-oligosaccharides (GOS),52,53,54,55 a dairy derived 

prebiotic* which can deliver enhanced benefits via the 

microbiota, that works alongside fermented whey protein 

to support consumer demand for products that improve 

gut microbiota and support nutrient digestion and 

absorption. This may be especially interesting within 

sports nutrition, as dietary fibre intake has been reported 

to be surprisingly low in athletes.56,57 

In one study, several bifidobacteria (B. catenulatum, B. 

bifidum, and B. longum) and lactobacilli (L. gasseri and L. 

salivarius) were fermented and B. catenulatum, B. bifidum 

and L. gasseri and L. salivarius were stimulated, 

highlighting that GOS was specifically fermented by 

bifidobacteria and lactobacilli.58 There is an increasing 

amount of evidence regarding the health benefits of GOS 

and several studies have shown that Biotis® GOS positively 

influences the microbiota, and more specifically, increases 

the relative abundance of bifidobacteria in the gut.59,60,61,62 

Furthermore, Biotis® GOS has also been linked to 

gastrointestinal health benefits demonstrating increased 

gut comfort, such as benefitting stool frequency.63,64,65,66

Finally, there is evidence 

suggesting that GOS’ 

impact on beneficial bacteria 

abundance correlates with a 

reduction of stress67 and anxiety 

symptoms.68 Many athletes 

struggle with stress and anxiety on 

a daily basis, and each athlete 

reacts to the stress and anxiety 

differently.69 While a certain 

amount of pressure can be 

beneficial to athletes,70 too much 

stress can have negative effects 

on the body. 

Fermented whey formulations can include various complementary ingredients that support 

overall well-being.
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CONTRIBUTES
TO MUSCLE

BUILDING

MOOD

Gut-brain axis
Improving indices of 
anxiety.4  Contributing to 
perceived sleep quality.

DIGESTIVE
HEALTH

Gut 
microbiota
composition

Bifidogenic
effect1-6,10,13

Support 
gut barrier 
function1

Benefits of Fermented Whey Protein 
and Galacto-Oligosaccharides

Source: 1Krumbeck et al., 2018; 2Walton et al., 2012; 3Canfora et al., 2017; 4Johnstone et al., 2021; 5Schaafsma et al., 2021; 6Wilms et al., 2021; 7Wilson et al, 2019; 
8Teuri & Korpela, 1998; 9Sairanen et al., 2007; 10Schoemaker et al., 2022; 11Ladirat et al., 2014; 12Ambrogi et al., 2021; 13DarmBoost study, ASN June 2022

Paraprobiotics

Alongside fermented ingredients, paraprobiotics present 

an emerging opportunity to support gut health. Para

probiotics, are non-viable microbial cells (either intact or 

broken), or crude cell extracts71 and have been associated 

with several potential health benefits including modulating 

anti-inflammatory and positive immune responses.66 Para-

probiotics can also reduce the risk of sepsis and antibiotic 

resistance, as well as facilitate a longer shelf life in foods.66

Furthermore, paraprobiotics could be of interest to the 

dairy sector as they are pH and temperature stable, 

allowing incorporation into foods with high acidity and 

before thermal processing without loss of functionality. 

The addition of paraprobiotics does not change the 

sensory properties of a product, avoiding effects like high 

acidification after fermentation in yoghurt.66

Unlock the opportunity

While demand for increasingly holistic solutions is growing, 

formulating with other functional ingredients that 

complement fermented whey protein, such as GOS, may 

unlock further opportunities, enabling producers to create 

integral multifunctional concepts – something particularly 

important for active, health-conscious consumers pursuing 

overall ‘healthiness’. 

Biotis® – The FrieslandCampina 
Ingredients solution
At FrieslandCampina Ingredients we strive to 

improve people’s health through leading ingredient 

science. With our Biotis® solutions, we’re opening up 

new opportunities for our customers by tapping into 

our world-leading experience in infant, performance 

and medical nutrition to create fresh, innovative 

Health Benefit Solutions that work with the body’s 

natural processes throughout the human lifecycle. 

Stay tuned for FrieslandCampina Ingredients 

innovations in the gut-muscle area. 

To learn more about Biotis® solutions, visit: 

www.biotis.com. 
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