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β-glucans are complex polysaccharides that are found in several plants and foods, including mushrooms. β-

glucans display an array of potentially therapeutic properties.
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β-glucans/Beta-glucans are a large class of complex polysaccharides that can be found in an abundance of

sources. Depending on origin, β-glucans can be classified as cereal or non-cereal derived. Cereal sources of β-

glucans include oat and barley and non-cereal sources can include mushroom, algae, bacteria and seaweed . β-

glucans are biologically active compounds that have been widely reported to improve health . Specific to this

group of polysaccharides is a 1,3 beta-glycosidic linked backbone; separate to this, the polysaccharide can take

many forms, dictated by origin.

There is a growing interest in foods that have the potential to lower the risk or incidences of chronic diseases or

promote lifespan as well as have anti-aging properties. This has led to an increase in awareness of the effect of

diet on health .

In 1979, Stephen DeFelice devised the term nutraceutical, which may be isolated nutrients, dietary supplements,

genetically engineered foods and herbal products . Nutraceuticals are defined as a food or food component that

provides medical or health benefits, including prevention and/or treatment of disease . Similarly, bioactive

compounds are defined as “essential and non-essential compounds that occur in nature, are part of the food chain

and are shown to have an effect on human health” .

Bioactive substances in food provide health benefits beyond the nutritional benefits of the product . β-glucans are

reported to be both a bioactive and a nutraceutical. Their therapeutic effects can also be largely classified into two

categories, metabolic/GI effects or immune-modulatory effects, which is largely based on structure, determined by

source .

Metabolic effects are usually observed with cereal derived β-glucans. Effects include modulation of the gut

microbiome, cholesterol reduction and decreased cardiovascular and diabetic risk. Non-cereal β-glucans are

associated with immune-modulatory effects, anti-tumor effects, wound healing and alleviation of immune-related

conditions, as demonstrated in Figure 1 . β-glucans are also administered as an animal and fish feed additive to

increase . These molecules also have applications in the food industry for thickening and for gelation purposes

.
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Figure 1. Mechanisms and activity of β-glucan which are dependent on source. β-glucan can be classified as

cereal derived (upper panel), or non-cereal derived (lower panel). Picture originally published in . Modified with

permission.

In this encyclopedia entry on β-glucans, we start from their initial discovery, then examine β-glucan sources,

characterize their complex and diverse structures, and examine the implications of their structural variations on

their activity profile. The therapeutic potential in different disease conditions is then discussed, and the barriers to

fully realizing this potential is dissected in some detail. Finally, we examine other uses of β-glucan in animal health

and their application in the food industry.
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