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Abstract

Monkey head mushroom or the lion mane mushroom is an edible mushroom for human health and is known for culinary
and medicinal uses. This mushroom contains biochemical compounds that stimulate the growth of brain cells and is
also useful for protection against Alzheimer’s disease besides reducing symptoms of anxiety and depression. Monkey
head mushroom or the lion mane mushroom is also useful in diabetes management. It has also cancer fighting abilities.
This manuscript endeavors the beneficial effect of monkey head mushroom for human health by its therapeutic
potential.
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1. Introduction

The monkey head mushroom or Lion's Mane mushroom, botanically known as Hericium erinaceus, stands out as a
unique and esteemed member of the fungal kingdom. It is edible mushroom native to North America, Europe, and Asia.
Lion’s mane is an edible mushroom found most abundantly in East Asia that has been used widely as a food and as an
herbal medication in traditional medicine. It acts as a tonic to relief stress, anxiety and depression. , However, mild
gastrointestinal complains of abdominal discomfort, nausea, or diarrhea have been reported . Lion’s mane mushroom
typically grows on the trunks of dead hardwood trees and has distinctive long, white dangling spines that resemble as
lion’s mane. The fruit bodies can be harvested for culinary use. It has antioxidant, antidiabetic, antilipidemic,
antihypertensive, antineoplastic, an immunomodulatory activities as well as hepatoprotective, neuroprotective and
cardiovascular protective properties. The fungus generally feeds on dead treesbut is also a tree parasite.
H. erinaceus has been used in traditional Chinese medicine for centuries. Its production is widespread within Asia
mostly production practices on wood logs. It is able to withstand cold temperatures and frost conditions. Lion’s mane
mushrooms are large, white, shaggy mushrooms that resemble a lion’s mane as they grow. Li et al.,, (2020) reported
prevention of early Alzheimer’s disease by Erinacine biochemical,

2. Taxonomy

Hericium erinaceus (lion’s mane) is an edible mushroom, that belongs to the Hericiaceae family, order Russulales, class
Agaricomycete and phylum Basidiomycota. This mushroom is also called as lion's mane mushroom or bearded tooth
fungus. The basidiocarp of H. erinaceus is a large having irregular bulbous tubercules which are up to 35 centimeters in
diameter and are dominated by crowded, hanging, spore-producing spines which are 2-4 cm.

The hyphal system is monomitic, amyloid, and composed of thin- to thick-walled hyphae that are approximately 3-
15 pm (microns) wide. The hyphae are 3-15 pum and contain clamped septa and filled with oily resinous substances.
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The basidia are 30-45 um long and 5-10 pm wide containing four spores. The white amyloid spores measure
approximately 5-7 pum in length and 4-5 pm in width which are subglobose to short ellipsoid and spore surface is
smooth to finely roughened McCracken (1970).

The monokaryotic mycelium growth of H. erinaceus is slower than dikaryotic growth while monokaryotic fruitbodies
are also smaller than dikaryotic fruitbodies. The monokaryotic mycelium was found to produce fusoid to
subglobose chlamydospores. The basidiocarp of H. erinaceus are mainly produced annually from August to November
in Europe. Spore production was found highest at mid day depending on temperature increase and a decrease of relative
humidity.

2.1. Mushroom Biochemicals

There are multiple constituents in Hericium erinaceus including unique hericenones, erinacine terpenoids, beta-
polysaccharides, and phenolic acids as well as lectins, proteins, fatty acids, sterols, and multiple minerals and vitamins
as are found in multiple mushroom species. H. erinaceus is found to contain diverse phytochemicals like (-glucan.
Essential oil produced include hexadecanoic and other oils such as 2-methyl-3-furanthiol, 2-ethylpyrazine and 2,6-
diethylpacid, linoleic acid, phenylacetaldehyde and benzaldehyde , yrazine.

2.2. Mushroom Culivation

In the UK, H. erinaceus picking and sale is illegal and there it is included to the Wildlife and Countryside Act 1981. This
fungus has not been commercially exploited while some reports do exist wherein the yield varies from 165 g per 1 kg
of medium. The solid substrate for cultivation is most commonly a mixture of sawdust of hardwood or conifer containing
different components like wheat bran, wheat straw, soybean meal, corn meal, rice bran, and rice straw while a liquid
substrate includes glucose for the carbon source, soybean powder, corn powder, and wheat bran powder as a complex
nitrogen source with pH 6.0 as optimal.

Hericium erinaceus requires 85 to 90% of relative humidity. The incubation temperature most suitable for
the mycelial growth of H. erinaceus is found to be 25°C, and the optimum temperature for vegetative growth is 26°C.
The artificial cultivation of H. erinaceus was first reported in China in 1988.[ It is cultivated using artificial logs, bottles,
and polypropylene bags. Haricium Lion mane contain bioactive substances that have many beneficial effects on the
body, especially the brain, heart, and gut. Growth regulators, such as 2,4-Dichlorophenoxyacetic acid and gibberellin,
were observed to have an advantageous effect on spore germination. Other technologies, such as red and green laser
light of low intensity, stimulated spore germination as well as the vegetative growth of
mycelium. Argon and helium lasers also contributed to the acceleration of fruit body development by 36-51%, Hassan
(2007); Nguyen et al., (2018).

2.3. Human health Values

It is useful for both culinary and medicinal purposes in Asian countries like China, India, Japan, and Korea. This
mushroom contains two special compounds that stimulate the growth of brain cells viz., hericenones and erinacines. It
also helps to protect against Alzheimer’s disease, a degenerative brain disease that causes progressive memory loss.
Besides, it has anti-inflammatory effects that can reduce symptoms of anxiety and depression. Lion’s mane extract may
protect against the development of stomach ulcers by inhibiting the growth of Helicobacter pylori and protecting the
stomach lining from damage. Lion’s mane mushrooms are large, white, shaggy mushrooms that resemble a lion’s mane
as they grow. Research shows that lion’s mane extract can reduce the risk of heart disease. Studies of rats and mice have
found that lion’s mane mushroom extract improves fat metabolism and lowers triglyceride levels. Chronically high
blood sugar levels eventually cause complications like kidney disease, nerve damage in the hands and feet, and vision
loss. Cancer occurs when DNA of human beings becomes damaged, causing cells to divide and replicate out of control.
Some research suggests that lion’s mane mushroom has cancer-fighting abilities. Research also shows that lion’s mane
mushrooms contain powerful anti-inflammatory and antioxidant compounds that may help to reduce the impact of
these illnesses. A strong immune system protects the body from bacteria, viruses, and other disease-causing pathogens.
On the other hand, a weak immune system puts the body at a higher risk of developing infectious diseases. Animal
research shows that lion’s mane mushroom can boost immunity by increasing the activity of the intestinal immune
system, which protects the body from pathogens that enter the gut through the mouth or nose Li et al., (2020); Gonkhom
etal, (2022).

This extraordinary mushroom not only possesses an alluring appearance but also holds a significant historical presence

in diverse cultures, especially within the context of ancient herbal medicine practices. This fungus holds promising
prospects in several domains. Its potential as a natural remedy for cognitive health is gaining attention. This mushroom
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has neuroprotective properties and could play a role in supporting brain function, which is particularly relevant in the
present aging population where neurodegenerative conditions like Alzheimer's disease are a growing concern.
Furthermore, Lion's Mane has been explored for its potential in addressing mood disorders. It is a rich source of
bioactive compounds, including $-glucans, that can positively affect the immune system. The fungus produces bioactive
compounds that can be used to treat various chronic diseases like obesity, high blood pressure, hepatic disorders, and
cancer. It also has other benefits like wound healing and improving the immune system. This manuscript endeavours to
elucidate the multifaceted potential of Lion's Mane mushroom within the domains of nutrition, health, and wellness.
Through a comprehensive examination of its properties and benefits, Lion's Mane mushrooms can be harnessed to
enhance human well-being. By unlocking the secrets hidden within this remarkable fungus, the study provides insights
that can empower individuals to incorporate Lion's Mane into their daily lives, fostering a healthier and more balanced
lifestyle.

Submerged culture is a type of artificial cultivation of H. erinaceus whereby the fungus is grown in a liquid medium.
Using this method, a large number of mycelia can be obtained quickly. Bioactive compounds can be sourced from the
fruiting bodies, submerged-cultivated mycelial biomass, or liquid-cultivated broth. Growers optimize the culture
medium composition to obtain simultaneously high yields of H. erinaceus mycelial biomass, exopolysaccharides,
and polysaccharides. Submerged fermentation is preferable for the production of mycelial biomass and biologically
active metabolites in order to produce a more uniform biomass Sokoi et al. (2016); Li et al., (2020).

3. Conclusion

Hericium erinaceus is an edible medicinal mushroom with a long history of its use as medicine in in Asia and other
countries. A number of studies suggest that H. erinaceus exhibits a diverse array of biological effects, including
improvement in cognitive impairment, nerve repair, and certain forms of cancer prevention and their treatment. More
specifically, compounds isolated from H. erinaceus, such as polysaccharides, erinacines, and hericenones, have been
reported to exert preventive effects against Alzheimer’s disease, Parkinson’s disease, and other neurodegenerative
diseases as well as neurological injury via several neuroprotective mechanisms. However, many of the behavioral
studies have utilized an intragastric administration or an injection route, which is not recommended for H. erinaceus
preparation in clinics. More studies are needed to comprehensively clarify the safety and clinical application of H.
erinaceus preparations that could elicit significant and reproducible preventive effects by daily consumption. The use
of H. erinaceus has also been reported in combination with clinical therapeutic regimens to enhance the quality of life
of patients with certain types of cancer. Thus, it appears that H. erinaceus has a broad therapeutic potential in human
health. The bioactive components of H. erinaceus are natural antioxidant and anti-inflammatory compounds, and can
exert a diverse range of functions such as neuroprotection, anti-inflammatory, modulation of gut microbiota, and
anticancer effects. Such promising applications of this mushroom for therapies have contributed to the public interest
and its bioactive components for clinical success. Nevertheless, further studies are still needed to unveil the potential
effects of H. erinaceus and underlying mechanisms to pave the way from the laboratory to clinical use in future.
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