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The Potential Use of Mushrooms -Glucans in the Food Industry 
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Abstract: Many edible mushrooms are considered as “functional” foods having immunomodulatory and anticancer 

properties. The ability of mushrooms to exert biological effects and modulate immune functions is due to the presence of 
bioactive compounds with most important the polysaccharides -glucans. B-glucans are found in bacteria, fungi and 
plants and act on several immune cell receptors resulting in both innate and adaptive response. The incorporation of -

glucans in various foods and animal feed has the potential of creating novel “functional” food products, with many health 
benefits to human and animal nutrition. 
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In our modern Western way of life most of today’s 

‘food’ is processed and unhealthy. Our supermarkets 

are full of convenient packaged foods that are 

appealing to our taste but because most of these foods 

are lacking of natural nutrients they compromise our 

nutrition. During the refining process important 

nutrients like vitamins and enzymes are removed and 

we need to get them elsewhere. As a result every day 

more people are diagnosed with serious diseases and 

many chronic illnesses are reaching epidemic 

proportions. A way out of this has been given by 

Hippocrates (500 B.C), the father of medicine who 

stated: “Let your food be your medicine and your 

medicine be your food”. 

The role of medicinal mushrooms as “functional 

foods” was known for thousand of years especially in 

the countries of the East but only recently was 

recognized by modern science [1-3]. The -glucans in 

medicinal mushrooms were shown to boost the 

immune system to fight infection while down regulate 

the part that results in chronic inflammation [4].  

Dietary intake of Agaricus bisporus (white button 

mushroom) accelerates salivary immunoglobulin A 

(S gA) secretion in healthy volunteers [5]. Secretory 

SIgA acts as the first line of adaptive humoral immune 

defense at mucosal surfaces. There was a 50% 

increase in the secretion of SIgA in healthy volunteers 

when they consumed button mushrooms as part of 

their regular diet. 

Mushrooms appear to have anti-inflammatory effect 

on human arterial lining cells in vitro, which may help to 

inhibit the progression of atherosclerotic heart disease  
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[6,7]. Antioxidant properties of phenolic compounds are 

also found in edible mushrooms [8]. This is probably 

due to bioactive compound Pyrogallol, a phenol also 

found in the medicinal plant Embolia officianalis (goos 

berries). Another antioxidant compound ergothioneine 

an amino acid is found in mushrooms at a 

concentration 40 times higher than in beans the closest 

competitor. 

The daily consumption of mushrooms may be 

sufficient to suppress breast tumor growth in vitro and 

in vivo by inhibiting the enzyme aromatase which 

promotes estrogen biosynthesis. Daily serving of 

mushrooms in Asian women averaged just 15 a month 

appeared to lower their risk of developing breast 

cancer by as much as 64% compared to those women 

who did not regularly eat any mushrooms [9]. Therefore 

mushroom nutrition may be useful for the prevention of 

breast cancer in post menopausal women [10, 11].  

The immonostimulatory action of mushrooms is att-

ributed to the presence of various bioactive compounds 

with -glucans being the most important ones. 

The mode of action of medicinal mushrooms is 

accomplished by non specific immunostimulation due 

to the presence of a number of specific receptor sites 

of the immune cells to mushroom -glucans [12]. The 

-glucans are not degraded by the enzymes of the 

peptic system and pass intact into the small intestine 

where they are captured by the macrophages via the 

Dectin-1 receptor with or without the receptor TLR-2/6. 

Then they are fragmented into smaller molecules and 

the -glucan fragments are carried to the bone marrow 

and endothelial reticular system. These small 

fragments are then taken up by various reactor cells via 

the following receptors:  

a) Dectin-1 (monocytes, neutrophils and Dendritic 

cells) 
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b) CR 3 (neutrophils and NK cells) 

c) SIGNR 1 (macrophage and Dendritic cells) 

d) La Cer (neutrophils) 

e) Scavenger (neutrophils) 

The result is the induction of both humoral and cell-

mediated immunity [12].  

The structural complexity of the molecules of -

glucans follows the biological complexity of the sources 

from which they originate. Hence mushrooms have 

higher complexity of -glucan molecules than yeasts 

and bacteria [13]. This creates a requirement for further 

research regarding the action of -glucans coming from 

different sources. Many basidiomycetes are grown and 

utilize agro industrial wastes as substrates which 

enhance the production of -glucans by the induction 

of certain enzymes such as -glucan synthase as in 

the case of olive mill waste waters [14]. Although all 

edible mushrooms comprise a very healthy and 

nutritious food, the medicinal mushrooms are 

considered a better source for -glucans and are a 

class higher than the majority of culinary species.  

Today mushroom -glucans are found in the market 

more in the form of capsules or tablets as food 

supplements and to a lesser extent as ingredients in 

the food products. In the latter case it is most likely to 

find glucans from yeasts or plants. In the food industry 

-glucans from Pleurotus ostreatus and Lentinula 

edodes have demonstrated satisfactory results when 

added to yogurt [15] and in the making of extruded 

snack products with low glycemic index [16]. Also 

chicken burgers were enriched with Pleurotus sajor-

caju, fiber and -glucans [17] as well as Pleurotus 

ostreatus was incorporated into sausages in an effort to 

lower their fat content [18]. Low fat yogurt was 

enhanced, by adding fiber-containing -glucans to 

create what is known as “low-fat yogurt mix”. 

Experiments at USDA-ARS showed that when 0.3g of 

pure oat -glucan was added to 100 g of yogurt no 

significant change in the key yogurt qualities was 

observed and no noticeably affect to the consumers as 

far as taste and texture is concerned [19]. 

There are approximately more than 3,000 species 

of mushrooms which can be considered mainly as 

edible. Of these mushrooms only 200 species have 

been developed experimentally, 100 grown on a small 

scale, 60 of them with commercially potential use and 

only 10 are produced in an industrial scale. Table 1 

shows the most commonly grown mushrooms with their 

potential medical applications [20]. 

In the feed industry there are many commercial 

products available based on -glucans from 

Table 1: Some of the Most Commercial Mushrooms with Potential Activities and Applications  

Mushroom Latin 
name 

Common name Active compound Potential Activities / Application Ref. 

Agaricus 
bisporus  

White button 
mushroom 

(1 3), (1 6) linked -
D-Glucan 

Immunostimulatory/ Pharmaceutical use  [5] 

Lentinula edodes Shitake Lentinan, glucan, 
mannoglucan, 

proteoglycan 

Immunostimulatory/ Pharmaceutical use; Dietary 

Supplements; Food additives and Aquaculture Husbandry-
as feed additives  

[15, 21] 

Pleurotus 
ostreatus 

Oyster mushroom Pleuran, heterogalactan, 

proteoglycan 

Immunostimulatory/ Pharmaceutical use; Dietary 

Supplements; Food additives and Aquaculture Husbandry-
as feed additives  

[15, 16, 

18, 20, 
22, 23] 

Pleurotus sajor - 
caju 

Oyster mushroom (1 3), (1 6) linked -
D-Glucan 

Immunostimulatory –Diabetes / Pharmaceutical use; 
Dietary Supplements  

[32, 17] 

Volvariella 
volvacea 

straw mushroom (1 3) -D-Glucan Immunostimulatory- Antitumor / Pharmaceutical use  [33] 

Grifola frondosa Maitake Grifolan [(1 3), (1 6) 

linked -D-Glucan] 

proteoglycan, 
heteroglycan, 

galactomannan  

Immunostimulatory / Pharmaceutical use [34] 

Ganoderma 
lucidum 

Reishi  Ganoderan, 
Heteroglycan, 

mannoglucan, 
glycopeptide  

Immunostimulatory / Pharmaceutical use [34] 
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mushrooms species. These species are cultivated on a 

commercial scale and have a rapid growth and are able 

to produce in a short time high biomass. As a result 

they are able to provide a steady source of beta-glucan 

to feed the needs of an enlarged market. These are 

used as feed supplements aiming at the stimulation of 

the animal’s immune system and hence avoiding the 

overuse of antibiotics in the feed industry. Such 

immunostimulation was noticed with -glucans from 

Pleurotus ostreatus fed to chicken [21]. Also -glucan 

from Lentinula edodes has been applied to fish feed for 

immuno-modulation in rainbow trout (Oncorhynchus 

mykiss) [22], from Pleurotus florida in Major Carp 

(Catla catta) [23] and from Pleurotus ostreatus in 

common carp (Cyprinus caprio L.) [24].  

The World Health Organization in an attempt to halt 

the spread in the human population and to the global 

livestock with resistant pathogens produced from the 

excessive use of antibiotics created from the antibiotic 

resistance genes in the gene pool of the natural 

microbial flora, proposed to ban the use of these 

antibiotics for the prevention of diseases in animal 

farms or antibiotics used as accelerators for weight 

gain in the animal husbandry. [25] 

Especially the ban of the antibiotics in livestock for 

non-therapeutic purposes (antibiotics used as 

accelerators for weight gain in the animal husbandry), 

is gaining ground and is applied in many countries. For 

example in the European Union with the regulation 

IP/05/1687), 22 December 2005, the use of four 

antibiotics was banned as growth promoters in animal 

feed applying it in all member countries. 

The -glucans from the mushrooms commercially 

produced have the potential to replace the antibiotics 

used in the livestock for non-therapeutic purposes due 

to their immunostimulatory properties without having 

adverse effect on the size and the quality of the animal 

production [26-31]. 

CONCLUSION 

Mushroom immunonutrition is advocated by many 

health care professionals and has been proven to have 

many health benefits in epidemiological as well as in 

vitro and in vivo clinical studies. Among the many 

bioactive compounds present in mushrooms, prominent 

position has the -glucans.  

-glucans from prokaryotic or eukaryotic organisms 

especially medicinal mushrooms can be incorporated 

into foods and feeds, creating novel “functional foods” 

with many health promoting benefits reducing the risk 

of chronic diseases beyond the nutritive value of both. 
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