
Functional Foods - Yeast-Based Dietary Fibers as an Ingredient 

for the Functional Food and Beverages so as to enhance immune function and 

Public Health 

 

Dietary Fibers and Yeast-Based Beta Glucans 

 

Calling yeast-based beta glucans “dietary fibers” does not 

adequately describe their unique properties and remarkable 

functionality. Beta glucans are dietary fibers that are derived from 

the cell walls of yeast, fungi, cereal grains and other sources.  

Glucans are chains of glucose molecules that, depending on their 

source, vary in terms of backbone structure, branching linkages, 

frequency and length and molecular weight.   

 

Yeast beta glucans are especially known for their immune health 

benefits.  These glucans have a distinctive beta 1,3 linked 

backbone and 1,6 linked branches.  However, peer-reviewed 

research demonstrates that even slight structural differences 

among yeast beta glucans can affect bioactivity. 

 

Wellmune WGP® and ImmiFlex® 

 

Like all beta glucans, yeast beta glucans are non-digestible fibers.  But unlike fibers that stimulate 

gut flora in generally beneficial ways, yeast beta glucans have a direct affect on the immune 

system.  The most extensively researched yeast beta glucan is Wellmune WGP®, which is derived 

from a proprietary strain prebiotic of Saccharomyces cerevisiae.  Wellmune is a patented product 

of Biothera, a U.S. biotechnology company.  This patent protection is the culmination of more than 

$300 million in research with leading university and government institutions. Wellmune WGP® is 

also the primary component in Immitec’s product ImmiFlex® 

 

Peer-reviewed research shows that a wide range of cells in the innate immune system recognize 

Wellmune WGP.  It is selectively transported from the gut by specialized immune cells called 

Peyers patches and then binds to specific receptors on innate immune cells, priming them for an 

immune response in the face of a health challenge. The ability to directly interact with key 

immune cells sets Wellmune WGP apart from other beta glucans and prebiotic fibers.   

 

Key receptors on neutrophils, macrophages and other monocytes specifically identify Wellmune’s 
molecular pattern and associate it with a potential threat (a yeast infection).  Once Wellmune 

WGP is bound to these receptors the immune cells are primed to respond to a wide range of 

challenges more quickly.  It is akin to the brain associating the pattern of a tiger’s stripes with 
danger where the resulting surge of adrenaline primes the body to react quickly if needed.  

Wellmune WGP primes the innate immune cells, but it does not contain any of the proteins, lipids 

and other potentially harmful material associated with yeast cells.  These components have all 

have been removed by a patented purification process, leaving only the beta glucan. 

 



It is important to note that Wellmune mobilizes billions of innate immune cells that are part of the 

body’s natural defenses without over stimulating the immune system, 

which can be harmful to long-term health.  In fact, highly purified beta glucans, such as Wellmune 

WGP, have a strong safety profile.  Wellmune is Generally Recognized As Safe (GRAS) in 

accordance with regulations of the U.S. Food and Drug Administration.  The ingredient also has 

regulatory approval for use in foods, beverages and supplements around the world, including 

Europe, China and Australia. 

 

Wellmune WGP is an ingredient in food and beverage products in more than 35 countries.  

Customers range from large global companies to smaller regional food, supplement and beverage 

companies.  Product categories include juices, smoothies, toddler formula, soups, bread, beverage 

shots and sachets, and functional chocolates, cookies and snack bars.  Wellmune is currently in 

development in most food categories. 

 

Compelling Research 

 

A major reason for the commercial success of Wellmune WGP is the strong scientific foundation 

supporting its safety and efficacy.  Biothera has initiated a multi-year clinical program to evaluate 

the efficacy of Wellmune in humans under various physical and psychological stress situations.  

 

Years of research have resulted in a well-defined mechanism of action and nine clinical studies 

that consistently demonstrate the ability of Wellmune WGP to protect against the potentially 

harmful effects of physical or lifestyle stress.  The studies featured several different populations, 

including firefighters, medical students, marathoners and individuals with high lifestyle stress. 

 

Exercise Stress Study and Results 

 

The most recent clinical study found that Wellmune might enable both recreational and elite 

athletes to exercise longer and harder with less risk of immune system suppression that normally 

occurs following high intensity exercise.  The research was conducted by the Department of Health 

and Human Performance at the University of Houston, Houston, Texas, USA.  The results were 

presented last fall at an International Society of Exercise Immunology symposium at St. Catherine’s 
College, University of Oxford, United Kingdom.  Publication is pending. 

 

The randomized, double-blinded, placebo-controlled study involved 60 recreational athletes [31 

women (age 22 +5), 29 men (age 23 +5)] engaged in sustained aerobic exercise.  Following initial 

screening, study subjects were given either a placebo or 250 mg of Wellmune WGP daily for 10 

days.   

 

At the end of the period, the athletes rode an exercise bicycle for approximately one hour in a 

heat stress chamber set at 38C (100F) and 45% relative humidity to create an environment that 

placed the athletes under physiological and psychological stress.  Blood samples were drawn at 

day 0 and immediately before and after the exercise session and again two hours post exercise.  

The samples were analyzed for 25 immune system measurements.   

 

Using a cross-over study design, the athletes next observed an eight-day “wash out” period during 
which no supplement was given to clear their bodies of any supplement effect.  The study subjects 

then repeated the 10-day supplementation with the other test variable (Wellmune or placebo).  At 



the end of the second supplementation period, the subjects then replicated their initial exercise 

regimen. 

 

Study subjects taking Wellmune WGP had statistically significant higher concentrations of 

monocytes in their blood compared with the blood samples while taking the placebo.  The higher 

monocyte level was recorded immediately before and after exercise, as well as two hours post 

exercise. 

 

Study participants also had higher levels of key cytokines (IL-2, IL-4, IL-5 and IFN gamma) following 

Lipopolysaccharide (LPS) stimulation when taking Wellmune WGP.  LPS is derived from gram-

negative bacteria and used to mimic a foreign challenge to stimulate an immune response.  The 

data also showed higher levels of plasma cytokines (IL-4, IL-5, IL-7, IL-8, IL-10 and IFN gamma) two 

hours after exercise when the subjects had supplemented with Wellmune.  All of these results 

were statistically significant (p<0.05).  

 

Marathoner Study 

 

The immune health benefits of Wellmune WGP were also demonstrated in a clinical study with 

marathon runners who experienced increased vigor and mental clarity and a reduction in fatigue 

and upper respiratory tract infection symptoms. 

 

The double-blinded, placebo-controlled study included 75 marathon runners (35 men, 40 women) 

ages 18-53 (mean age 36 years) that were recruited at the 2007 Carlsbad Marathon in California.  

Subjects were consumed 250 mg of Wellmune WGP daily or a placebo for four weeks.  Both 

groups monitored and recorded symptoms that included nasal congestion, runny nose, sore 

throat, sneezing, cough, fatigue, headache, general malaise and body aches.   

 

The study measured the psychological states of the participants using a Profile of Mood States 

(POMS) questionnaire.  The POMS profile method, which measures six primary moods states 

(tension, depression, anger, fatigue, vigor and confusion), has been employed in thousands of 

health studies. 

 

SupplementWatch, Inc., an independent dietary supplement research and consumer education 

company, conducted the study on behalf of Biothera.  The results were published in the Journal of 

Sports Science and Medicine (2009) 8:509-515. 

 

Marathoner Study Results 

 

Marathoners taking Wellmune had statistically significant (p<0.05) improvements in 

measurements of physical health, including reported upper respiratory tract infection symptoms 

and overall health status (Figure 1). At the two-week interval, 68% of subjects in the placebo group 

reported symptoms associated with URTI, but only 32% in the 250 mg Wellmune WGP treatment 

group reported similar symptoms (Figure 2).  Upper respiratory tract infections were reported by 

only 8% of subjects in Wellmune WGP group at week four vs. 24% of placebo subjects.  In addition, 

study participants taking Wellmune rated their health 44% higher as compared to normal. 

  



  
Figure 1          Figure 2 
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Perhaps not surprisingly, the POMS results mirrored the physical health assessment.  The 

marathoners taking Wellmune experienced fewer symptoms of upper respiratory tract infections 

so their energy levels and general sense of wellness were higher than the placebo group. 

In contrast with the placebo group, the Wellmune marathoners reported a: 

 

 22% increase in vigor (Figure 3) 

 

 48% reduction in fatigue (Figure 4) 

 

 38% reduction in tension (Figure 5) 



 

 38% reduction in stress-related confusion (Figure 6) 

 

Biothera and its research partners have additional studies underway to explore Wellmune’s effect 
on key biomarkers and to identify immune health benefits in various populations.  The compelling 

research to date demonstrates that Wellmune WGP is no ordinary dietary fiber.  It’s unique 
physical structure and functional attributes make it an ideal immune health ingredient and an 

important contribution to public health. 

 

New EU Research Project to Develop Fiber-Based Ingredients That Increase Immune Function 

 

The European Union (EU) has recently decided to invest approximately €6 million in an 
international project to advance research and develop fiber-based ingredients for functional foods 

and food supplements with a focus on increased immune function. This 4-½ yearlong research 

project named FibeBiotics began on 1 January 2012 and unites five European research institutions, 

eight small and medium-size European companies and four European universities. Specific 

consortium members can be found here. 

 

FibeBiotic Project Goals 

 

The goals of the FibeBiotic project are to develop: 

 

 Ingredients for functional foods and beverages based on selected fibers 

 

 Products that are useful to the human intestinal and immune system 

 

 Biomarkers in the body and determine their responses in different test environments to 

explain their effects – biomarkers are compounds that can be scientifically analyzed to 

determine whether or not a specific biological condition exists 

 

Strengthening the Immune System 

 

The Norwegian Institute of Food, Fisheries and Aquaculture Research (Nofima), Immitec Norway 

AS and Genetic Analysis AS are the three Norwegian members of the FibeBiotics Consortium.  

 

 Nofima has the responsibility for defining and analyzing different fiber ingredients and 

quantifying how these may change during processing and digestion in the intestinal tract. 

This includes detecting the occurrence of primary ingredients and their degradation 

products in various biological samples and determining whether there is a direct effect of 

dietary fiber in cellular systems.  

 

 Immitec contributes its experience with Wellmune WGP®, which is a defined and well-

characterized fraction of beta 1-3/1-6 glucan from yeast and knowledge of their immune 

enhancing product ImmiFlex®.  

 

 Genetic Analysis will provide its expertise in studies of intestinal bacteria through 

advanced DNA analysis based on patented technology.  

 

http://www.fibebiotics.eu/index.php/fibebiotics-partners


According to Svein Halvor Knutsen of Nofima, “The objective is to identify components and 

develop products that can improve the body's defense against common infections such as colds 

and flu. We will develop a toolkit that both industry and government can use to evaluate the 

ingredients in foods and their potential health benefits”. 
 

Important for the Functional Food and Beverage Industries 

 

The stomach and intestine are important parts of the immune system, and diet can have a 

profound impact on our resistance to various diseases. Researchers in the FibeBiotics project will 

study various dietary fibers based on polysaccharides, which are not broken down before they 

reach the colon. Polysaccharides can stimulate the growth of certain beneficial bacteria in the gut, 

which in turn can positively affect the immune system and health picture in our body. 

 

“In Immitec we are both pleased and proud to be part of this important work which can have a 

profound impact on people's health and quality of life. We are dedicated to immune health and 

believe we have a substance that can make an important contribution to public health. That is why 

cooperation with the food research institute, Nofima, is very important to us. Together, we can 

think in new and innovative ways to assist the food and beverage industry in shaping tomorrow's 

functional foods and beverages. Dietary fiber is connected primarily to bowel function, lower 

cholesterol levels and reduced cancer risk. Yet, a growing amount of evidence shows that dietary 

fiber from yeast has a general positive effect on the immune system and may therefore be of great 

importance to public health.”  

 

A Bright Future  

 

Biothera´s recent research regarding Wellmune WGP® and the EU FibeBiotic Project support a 

bright future for the increased inclusion of specific fiber-based ingredients such as yeast beta 

glucans in functional foods and food supplements with a goal of improving immune function and 

public health. Immitec views this as a tremendous opportunity for food and beverage 

manufacturers and distributors and we look forward to working with them in this exciting new 

field. 
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