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ABSTRACT

Ganoderma lucidum is also known as Lingzhi or Reishi an oriental fungus and promotes health and 
longevity mostly distributed in Southeast Asia. It is a widely used as natural medicine and is recommended 
by Asian physicians and neuropaths for its effects that supports the immune system. It is usually grown 
with log (Sawdust) and wood log (billet) method. It can be sold as a powder or other processed forms. Reishi 
mushroom, due to being a plant pathogen, requires special care during the disposal of the used mushroom 
substrate. It is known to increase the effectiveness of the Natural killer cell which is a type of lymphocyte (a 
white blood cell) which also targets strong immune systems. The fungus improves lymphocyte function, 
which helps fight infections and cancer. Recent medical and medical research suggests that the mushroom 
is bloodless and shows anti-cancer/anti-tumor properties. It is effective against Hepatitis - B and lowers 
blood sugar and blood pressure. Due to its wide applications in medical sector, Ganoderma lucidum is 
becoming very popular and opening new path for future research. 
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INTRODUCTION
The Himalayan region is well-known for its rich 

variety of biodiversity, with thousands of species of 

medicinal plants and herbs. In recent times, many 

synthetic drugs have been found in medicinal plants 

and herbs in terms of their medicinal value. 

Ganoderma lucidum is rich in molecules such as 

triterpenoids, polysaccharide and peptidoglycans, 

hence the name "king of plants". It is also known 

from various names such as "Mushroom of 

Immortality", "God of herbs", "Herbs of spiritual 

potency" and "Celestial herb" (Wasser 2005, Lin 

2009, De Silva et al. 2012, Al. -Obaidi et al. 2016). G. 

lucidum has shown its distribution in Indian 

Himalayan region (Bijalwan et al. 2021). Known as 

reishi or lingzhi (thought to be “the mushroom of 

immortality” in Korea and china). G. lucidum has the 

potential to enhance good health and well-being. It 

is known for its medicinal value since ancient times. 

G. lucidum is considered to be a major component of 

traditional Chinese medicine (TCM) for 5000 years. 

According to Chinese medicine, the word lingzhi 

stands for a combination of the supernatural and the 

immortality of the soul and is regarded as a “spiritual 

force,” symbolizing success, prosperity, divine 

power, and longevity. In cultivated mushrooms, G. 

lucidum is unique in that its medicinal value over 

nutritious foods is very important. Variety of 
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commercial products of G. lucidum is available in a 

variety of forms, such as powders, food additives, 

and tea. These are produced from different parts of 

the mushroom, including mycelia, spores, and fruit 

flesh. Its specific applications and mentioned health 

benefits include controlling blood sugar levels, 

immune system transformation, hepatoprotection, 

bacteriostasis, and more. Various theories regarding 

the health benefits of G. lucidum is based largely on 

unconventional evidence, traditional use, and other 

cultural additions. Recent reports, however, provide 

scientific support for some of the oldest applications 

of G. lucidum towards health benefits. It is one of the 

main plants in the field of cerebral palsy. It has a 

wide spectrum of immunostimulating activities, as 

well as anti-inflammatory and antiallergenic 

properties. G. lucidum contains more than 100 

oxygenated triterpenes, many of which show 

significant effect on NK cell function. It is widely 

used in a variety of infectious diseases such as 

bronchitis and hepatitis. It stimulates phagocytosis, 

increases T-cell function and is a treatment for viral 

hepatitis (Romm et al. 2010). G. lucidum 

polysaccharides (GLP), due to their antimicrobial 

and antitumor activity, improve mood, cerebral 

infarct volume, and inflammation levels, reflecting 

the protective role of GLP in middle cerebral artery 

occlusion (MCAO) mice (Zhu et al. 2007). 

Ganoderma lucidum at a glance
The family Ganodermataceae describes the polypore 

basidiomycetous fungi with a double-walled 

basidiospore (Donk 1964). In total, 219 species in the 

family were assigned the genus Ganoderma 

(Moncalvo 2000). Basidiocarps of this genus have a 

shiny (shiny) surface associated with the presence of 

thick pilocystidia embedded in the extracellular 

melanin matrix. Ganoderma species are found all 

over the world with different features, such as shape 

and color (red, black, blue/green, white, yellow, and 

purple) of the fruit body, host specification, and local 

origin, are used for identification of individual 

members of the genus (Zhao and Zhang 1994; Woo et 

al. 1999; Upton 2000). Unfortunately, morphological 

factors are subject to variability caused by, for 

example, differences in cultivation in different parts 

of the country under different climatic conditions 

and genetic development (e.g., mutation, 

regeneration) of each species. Thus, the use of 

macroscopic features has resulted in a large number 

of similar names and the confusing, fragmented, and 

ambiguous taxonomy of this mushroom. Some 

taxonomists also consider macro morphological 

factors as a limiting factor in the identification of 

Ganoderma species due to high phenotypic 

plasticity (Ryvarden 1991; Zhao and Zhang 1994). 

The most reliable morphological features of the 

Ganoderma species are thought to include spore 

formation and size, context color and consistency, 

and microanatomy of the pillar crust. The 

production and structure of Chlamydospore, 

enzymatic studies and, to a lesser extent, the extent 

and relevance of growth temperatures have also 

b e e n  u s e d  t o  c l a s s i fy  s i m i l a r  s p e c i e s  

Figure 1: Importance of Ganoderma lucidum in different areas of research.



morphologically (Gottlieb et al 1998; Moncalvo 

2000; Saltarelli et al. 2009). Ganoderma production 

occurs mainly through organic farming, which has 

provided an abundance of marketable produce; 

yield is already higher than wild Ganoderma (Chen 

et al. 2017). Methods used to diagnose Ganoderma 

include microscopy,  TLC, spectroscopy,  

chromatography, chemical fingerprinting, and DNA 

sequencing. DNA sequencing has recently been used 

to classify different types of Ganoderma, with HPLC, 

UPLC, LC-Q-TOF-MS, HPTLC, and GC-MS 

commonly used in quality assurance (Toh Choon et 

al. 2012; Hennicke et al. 2016).

The main Ganoderma species are G. lucidum, G. 

sinensis, G. applanatum, G. tsugae, G. atrum, G. 

formosanum. G. lucidum, G. sinensis are recorded in 

ChP2015 (Pharmacopeia of the People's Republic of 

China), and G. lucidum is recorded in USP40-NF35 

(U.S. Pharmacopeia/National Formulary).

Ecological status
Ganoderma is probably the smallest, most tropical 

species and has recently expanded its reach to cooler 

climates. The estimated number of Ganoderma 

species ranges from 250 to 400 (Moncalvo 2000; 

Richter et al. 2015). They are widely distributed in 

India on tree trunks. For 4000 years. G. lucidum is 

used as part of Chinese and Japanese medicine 

especially in the treatment of many human ailments. 

Indian mycologists began studying the fungus from 

the early 20th century. Montagne (1842) was the first 

person to report members of Agaricales from India. 

Studies on agarics of north India were first carried 

out in north eastern Himalayas by Berkeley (1851). A 

few studies on the natural environment of G. 

lucidum was made a few years ago compared to other 

species, G. lucidum was found to be very beneficial 

in the health and treatment of various human 

diseases. Moreover, G. lucidum occurring in South 

India was found to have an in vitro antioxidant 

activity. G. lucidum in Asia is believed to have 

medicinal properties and has been used in 

traditional Asian medicine for a thousand years 

(Bishop et al., 2015). Ganoderma byproducts are 

increasingly being used in western medicine and 

related health industries, and the most recent 

estimates of the annual economic value of 

Ganoderma byproducts (calculated in 1995) were ~ 

1.6 billion USD (Chang & Buswell 1999); to correct 

inflation and economic growth, this annual 

economic value is approximately a few billion 

dollars in 2017. In the last ten years, more than 90 

types of Ganoderma products have gain popularity. 

Global consumption of G. lucidum is now estimated 

at just a few thousand tons, and the market is 

growing rapidly (Lin 2000).  Many G. lucidum 

products, prepared from various parts of the 

mushroom, are currently available in the market 

(Chang and Buswell 2008). As our understanding of 

the biochemistry and genetics of Ganoderma 

biocompounds grows in line with the growing 

medical and economic need for these products, 

accurate identification of Ganoderma species is 

essential. Owing to its irregular distribution in the 

wild and to an increasing demand for G. lucidum as a 

medicinal herb, attempts were made to cultivate the 

mushroom (Chang and Buswell 2008). Different 

members of the Ganoderma genus need different 

conditions for growth and cultivation (Mayzumi et 

al. 1997). Moreover, different types are favored in 

different geographical regions. For example, in 

South China, black G. lucidum is popular, whereas 

red G. lucidum is preferred in Japan. G. lucidum 

thrives under hot and humid conditions, and many 

wild varieties are found in the subtropical regions of 

the Orient. Since early 1970s, cultivation of G. 

lucidum has become a major source of the 

mushroom. Artificial cultivation of G. lucidum has 

been achieved using substrates such as grain, 

sawdust, wood logs (Chang and Buswell 1999; 

Wasser 2005; Boh et al. 2017), and cork residues (Riu 

et al. 1997).

Benefits of Ganoderma lucidum
Specific applications and mentioned health benefits 
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Table 1: Characteristic features Ganoderma lucidum and its uses. 

Color Taste Chinese name Japanese name Uses

Red Sour Seishi Aoshiba Improves eyesight and liver functions

Red Bitter Sekishi Akashiba Support internal organs sharpens memory

Yellow Sweet Oushi Kishiba Strengthens spleen functions

White Pungent Hakushi Shiroshiba Improve lungs function

Black Salty Kokushi Kiroshiba Protect kidneys



include controlling blood sugar levels, immune 

system transformation, hepatoprotection, 

bacteriostasis, and more. Various theories regarding 

the health benefits of G. lucidum is based largely on 

unconventional evidence, traditional use, and other 

cultural additions. Recent reports, however, provide 

scientific support for some of the oldest applications 

for health benefits. G. lucidum also has a calming 

effect, and its use in treating anxiety, insomnia, and 

stroke is well documented in TCM (Cui et al. 2012). 

G. lucidum is one of the main remedies for any 

immune system deficiency. It has a wide spectrum of 

immunostimulating activities as well as anti-

inflammatory and antiallergenic properties. G. 

lucidum is apparently rich in triterpenes, and it is 

this component of the compound that gives the plant 

a bitter taste and, it is believed, provides various 

health benefits, such as its lipid and antioxidant 

effects. It contains more than 100 oxygenated 

triterpenes, many of which show significant effect 

on NK cell function. It is widely used in a variety of 

infectious diseases such as bronchitis and hepatitis. 

It stimulates phagocytosis, increases T-cell function 

and is a treatment for viral hepatitis. It has been 

reported to increase CD4 cells in vivo. It is also used 

as an effective antidepressant.  Chen et al. (1998) 

have analyzed that G. lucidum fruit bodies contain 

several minerals in various quantities such as 

Phosphorus, Silica, Sulphur, Potassium, Calcium, 

and Magnesium, Iron, Sodium, zinc, Copper, 

Manganese, Strontium, Lead, Cadmium, and 

Mercury. G. lucidum has been used for centuries as a 

health medicine and therapeutic technique; there 

are now many published studies based on animal 

models and cell culture and in vitro testing of health 

effects of G. lucidum, and there are also some reports 

of population surveys in the field. 

Cancer
After years of testing and research, G. lucidum is a 

popular supplement taken by a healthy person to 

improve the immune system and cancer patients as 

well as conventional therapies. Tomasi et al. (2004) 

examined 58 basidiomycetes mushrooms, in which 

G. lucidum has been shown to be very effective in 

killing cancer cells. Wang et al. (1997) suggested that 

GLPS may play an indirect role in enhancing 

antitumor resistance in vivo by increasing levels of 

IL-1 and IL-6. GLPS promotes the cytotoxicity of 

specific cytotoxicT-lymphocytes (CTL) produced by 

dendrite cells (DCs) has been investigated (Cao and 

Lin 2006).

Immunomodulation
Agents that improve immune function can be 

expected to improve health in terms of improved 

resistance and, thus, removal of harmful cells. Many 

G. lucidum products in the market are labeled or 

developed as immunomodulating agents. There is 

ample evidence to support immunostimulating 

activities of G. lucidum by the incorporation of 

cytokines and the development of immunological 

effectors (Wang et al. 1997; Zhu and Lin 2006). They 

also regulate cell proliferation and antitumor 

activity.

As an Antioxidant
Antioxidants protect cell components from 

oxidative damage, which may reduce the risk of 

genetic mutations and carcinogenesis and protect 

immune cells, allowing them to maintain antibodies 

and immune responses. Various parts of G. lucidum, 

especially polysaccharides and triterpenoids, 

exhibit antioxidant activity in vitro. Antioxidative 

effect of hot water extract of the mushroom G. 

lucidum against heart toxicity has been investigated 

(Wong et al. 2004).

Condition of Reproductive organs 
G. lucidum tends to improve the reproductive health 

in the humans. They improves the motility of sperm 

and maintain the sperm count, not only in males but 

also maintain hormone balance in the female body 

and aid women's health in their ability to up-regulate 

the immune system, elevate resistance to stress and 

help our bodies detoxify all the harmful xeno-

estrogens. Protective effect of G. lucidum against 

testicular T/D damage in rats along with decrease in 

oxidative stress and histopathological damage has 

been investigated (Doğan and Ipek 2020). 

Toxicology
The toxicology and immunology of Ganoderma have 

been partially investigated in current studies. 

Wanmuang et al.  (2007) presented a case in which a 

fatal hepatitis occurred after taking Lingzhi powder 

for 1-2 months. In addition, a patient was diagnosed 

with non-Hodgkins lymphoma and was diagnosed 

with chronic diarrhea while taking Lingzhi 

(Suprasert et al. 2014). However, there are no 

abnormal clinical symptoms - symptoms or death 

and no significant differences in body weight and 

nutritional status found in Wistar mice during the 

30-day administration (Cheng et al. 2008). No 

mutations of mutagenicity have been observed, as 

indicated by adverse effects from Ames tests, 

micronucleus polychromatic erythrocyte tests, 
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abnormal sperm testing, and chromosome 

aberration tests in Kunming mice (Zhang et al. 2016).

Anti- Diabetic Effects
Extracts of G. lucidum has been recognized as an 

adjuvant treatment for diabetes. Among the many 

biologically active components of G. lucidum, 

polysaccharides, proteoglycans, proteins and 

triterpenoids have been shown to have hypoglycemic 

effects. G. lucidum polysaccharides have been 

reported to have hypoglycemic activity by increasing 

insulin levels in plasma and lowering plasma sugar 

levels. Protein tyrosine phosphatase 1B is a promising 

therapeutic target for sugar, and G. lucidum 

proteoglycan can inhibit this enzyme in vitro (Ma et al. 

2015). In addition, G. lucidum triterpenoids have been 

shown to have inhibitory activity in reducing aldose 

and α -glucosidase which can suppress postprandial 

hyperglycemia. In addition, the protein Ling Zhi-8 is 

released from G. lucidum significantly reduced 

lymphocyte infiltration and increased insulin 

secretion in diabetic rats. 

Future prospect
Nowadays, the high global demand for G. lucidum is 

associated with its various pharmacological and 

therapeutic properties, focusing on its chemical 

compounds. Briefly, the bioactive substances in the 

mushroom can be found in several of its parts, such 

as the mycelium and fruit body. The most important 

types of these compounds are alkaloids, enzymes, 

g l y c o p r o t e i n s ,  m i n e r a l s ,  n u c l e o t i d e s ,  

polysaccharides, proteins, steroids, triterpenes, and 

unsaturated fatty acids. Under a drastic lifestyle 

shift scenario, people are looking for more healthy 

diet and food supplements. Recent research 

innovations and developments in food and medical 

sector focusing on G. lucidum have ensured 

sustainable life. Developing the cultivation of some 

of these wild medicinal fungi as well as popularizing 

their pharmacological potential and food value can 

create a good market for the tribal people as source of 

seasonal income all over the world.
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