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Lion’s Mane mushroom (Hericium erinaceus) : extraction, purification

and biological activity

Thipthida Kaewtathip

Department of Food Chemistry and Physics, Institute of Food Research and Product Development,
Kasetsart University

E-mail : ifrtdk@ku.ac.th

Received 15 July 2024; Revised 8 October 2024; Accepted 11 October 2024

Highlights
* Hericium erinaceus is edible and has medicinal properties
* Polysaccharides are important compounds found in Hericium erinaceus that have
beneficial bioactive properties for health
* The extraction method affects the quantity and bioactivity of the compounds obtained

from the extract

Abstract

Hericium erinaceus, an edible mushroom with medicinal value, has a long history of use in
China and other oriental countries. Polysaccharides are considered to be one of the major
bioactive compounds in H. erinaceus, which possesses immunomodulating, anti-cancer,
antioxidant, gastroprotection and intestinal health promotion, neuroprotective, hepatoprotective,
antihyperslycemic and hypolipidemic activities. The extraction process directly impacts the yield,
quantity, and bioactivity of mushroom metabolites. Effective methods should maximize
efficiency and maintain compound quality, though advanced technology can increase costs.
Therefore, selecting an appropriate extraction process is crucial to align with the intended
application. This article reviews various extraction methods, including solvent extraction,
enzymatic extraction, supercritical carbon dioxide extraction, and ultrasonic extraction. The aim
is to compare the extraction efficiency, types, and bioactivity of active compounds, as well as

the purity of the extracts obtained from Lion's Mane mushroom (Hericium erinaceus).

Keywords : Lion’s Mane mushroom, biological activities, polysaccharides, beta-glucan, extraction
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Figure 1 Lion’s Mane mushroom (Hericium erinaceus)
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Table 1 Nutrients of Hericium erinaceus®

Nutrients Quantity Unit
Parts of a flower Parts of mycelium

Free amino acids 14.3 30.6 Milligrams per gram of dry weight
Protein 20.8 42.5 Percent

Carbohydrates 61.1 42.9 Percent

Fat 5.1 6.3 Percent

Ash 6.8 4.4 Percent

Humidity 6.2 39 Percent

Energy value 374 398 Kilocalories per 100 grams
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Table 2 The comparison of extracting polysaccharides from Hericium erinaceus using four different solvents®

Polysaccharides

Extracted with

Extracted with

Extracted with

Extracted with

- Nitrite assay

boiling water salt citric acid sodium hydroxide
Yield (percentage) 8.10+£0.23 9.66+0.81 8.84+0.14 11.76+0.31
Carbohydrates (percentage by mass) 72.30+£1.70 73.97+2.30 81.51+2.56 79.17+2.76
Protein (percentage by mass) 2.81+0.18 1.90+0.04 1.97+0.32 8.31+0.13
Uronic acid (percentage by mass) 13.98+1.51 16.96+2.83 14.99+1.04 12.14+1.47
Polyphenols (percentage by mass) 0.77+0.02 0.62+0.02 0.64+0.03 0.54+0.02
Beta-1,3-glucan (milligrams per gram of sample) 0.23+0.05 0.38+0.05 1.26+0.08 23.21+0.75
L-rhamnose (percentage by mass) 9.9 1.7 9.0 3.3
D-arabinose (percentage by mass) 1.6 1.0 2.0 2.4
D-mannose (percentage by mass) 1.0 1.0 1.0 1.0
D-glucose (percentage by mass) 35.5 30.7 40.7 66.5
D-galactose (percentage by mass) 6.1 4.6 7.5 9.5
Table 3 The properties of Hericium erinaceus extracts obtained using different solvents!"**%
Extract Properties Testing method Application
Ethanol - Antioxidant activity - DPPH Extend shelf life or reduce the occurrence of
oxidation reactions in corn oil emulsions, lard
emulsions, and linoleic acid emulsions
Methanol - Antioxidant activity - DPPH The compounds hericerin and hericenones
- Hypoglycemic activity - ABTS extracted with methanol help reduce

neurodegeneration and inhibit blood clot

formation
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Table 3 (continued)

Extract

Properties

Testing method

Application

Boiling water

- Antioxidant activity

- DPPH

- B-carotene bleaching

- Inhibition of lipid peroxidation

- Reducing power

- in vitro angiotensin converting enzyme inhibitor
protected from ulcer in rats by preventing the

depletion of antioxidant enzymes

Boiling water and

ethanol

- Reduce the formation of tumors in

the intestines of mice

- DPPH

- Superoxide anion radical

Ethanol and distilled

water

- Antioxidant activity

- High levels of phenolics
- DPPH (high activities)

- Reducing power (high activities)

Used in the food industry and pharmaceutical

industry

Polar solvent

- Antioxidant activity

- Antimicrobial activity

Anhydrous ether

- Antioxidant activity

- DPPH (low activities)
- Superoxide anion radical (low activities)

- Reducing power (middle-level activitt)

Used in the food industry and pharmaceutical

industry

Xylene

- Antioxidant activity

- Reducing power (high activities)
- Superoxide anion radical scavenging activity

(high activities)
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Table 4 Bioactive compounds of lion's mane mushroom that are beneficial to health™”

Compounds Beneficial bioactive effects

Beta-glucan (polysaccharide) (including B-1,3-branched - Cancer prevention
beta-1,6-glucan with laminarin-like triple helix conformation) - Immune stimulation
- Nourish brain cells

- Antioxidant activity

HEP1 (a hetero-polysaccharide, with (1>6)-linked Q' -D-

galactopyranosyl backbone)

- Cancer prevention

- Immune stimulation

HEPF3 (a hetero-polysaccharide, with a branched penta- - Cancer prevention

saccharide repeating unit) - Immune stimulation

Endopolysaccharides - Hepatoprotective activity

- Antioxidant activity

Other types of polysaccharides : - Multiple beneficial effects on the body

6-methyl-2,5-dihydroxymethyl-Y -pyranone, - Cancer prevention
2-hydroxymethyl-5-Q -hydroxy ethyl-Y -pyranone, - Immune stimulation
4-chloro-3,5-dimethoxybenzoic-O-arabitol ester,

4-chloro-3,5- dimethoxybenzoic methyl ester,

4-chloro-3,5-dimethoxybenzoic acid

Lipid compounds : - Multiple beneficial effects on the body
- a mixture of palmitic acid and stearic acid

- a mixture of behenic acid and tetracosanoic acid

- 5-0-ergostan-3-one

- 5-0-stigmasten-22-en-3-one

- 5-0-stigmastan-3-one

Hericenone B (a phenolic compound) - Reduces platelet aggregation
- Assist prevent clotting in blood vessels or the
heart (preventing myocardial infarction and

stroke, etc.)

AIINAUNNYN

a
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