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ABSTRACT :

Ganoderma lucidum is a member of the class Agaricomycetes and family Ganodermataceae. Another name for it is Lingzii. Numerous mushrooms, including lion
mane (Hericium erinaceus) and cordyceps (Ophiocordyceps sinensis). The formulation has been combined with turkey tail (Trametes versicolour), shitake
(Lentinula edodes), and maitake (Grifola frondose) to create an extract. The mixture is used to create an extract that has immunoregulatory and antioxidant
properties. The extract, a tailored blend of natural immune modulators derived from various medicinal mushrooms, enhances the bio-intelligence of immune
functions and acts on cellular biology through host defence mediation. Its functions include immunological modulation, vigour and vitality, rejuvenation and
antiaging, cancer cure, and adjuvant treatment for diabetes. Beta-glucans, beta-d glucans, ergosterol, cyathane derivatives, and beta glycoprotein proflamin are
examples of polysaccharides that have anti-tumor and immune-modulating properties.
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INTRODUCTION

Mycology is the study of fungi. Originally considered to be part of the kingdom of plants, fungi are now classified as belonging to a distinct group of
organisms. These are eukaryotes with distinct chromosomes and well-defined membrane-bound nuclei. In contrast to other plants that produce their own
organic food through photosynthesis, they are heterotropic, meaning they require naturally available substances of varying degrees of complexity. Most
fungi, with the exception of a few, have a distinct cell wall that all of their nutrients must flow through in a manner that is soluble (Meena et al., 2020).
It spreads widely to create a mushroom, which is a fruiting body with a vast surface area. Numerous fungus species thrive and operate in aquatic
environments. Although they can grow in plants, animals, and humans and cause degradation and illness, fungi play a significant role in the soil ecosystem
by decomposing decaying organic matter. Numerous fungi harm produced goods, such as food, clothing, leather, and wood, but they also play a significant
role in the production of wines, beers, and other beverages (Wang et al., 2023).


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol (6), Issue (5), May (2025), Page — 12045-12053 12046

Numerous causes of death or disability, including coronary artery disease, strokes, diabetes, atherosclerosis, obesity, and several types of cancer, are
thought to be partially related to nutrition in the advanced nations.

A mushroom, a fruiting body with a large surface area, is produced when it spreads widely. Aquatic conditions are ideal for the growth and operation of
many fungal species. By breaking down decaying organic matter, fungus contribute significantly to the soil ecology, despite the fact that they can thrive
in humans, animals, and plants and cause disease and deterioration. Many fungus damage manufactured products like food, clothing, leather, and wood,
but they are also important in the making of wines, beers, and other drinks (Wang et al., 2023).

In developed countries, diet is assumed to play a role in a number of causes of mortality or disability, such as coronary artery disease, strokes, diabetes,
atherosclerosis, obesity, and various cancers.

The phrase "functional food" implies to any product that has the potential to be healthy, including modified foods, as well as those that may offer health
advantages beyond the conventional nutrients they include. Dietary supplements, nutra or nutriceuticals, medical foods, vitamin foods, pharmafoods, and
phytochemicals are only a few of the many names for them. Nonetheless, the functional foods paradigm is based on the idea that food can be used as
medicine. Functional foods attempt to prevent illness rather than treat it. As a way of combating rising medical costs, functional foods are becoming more
and more prominent in public health initiatives in poor countries. The kinds of foods that consumers buy are becoming more and more health concerned.
An poor diet has been linked to a number of cancer types.

Numerous cultures throughout the world have traditionally regarded medicinal mushrooms as incredibly delicious and nourishing delicacies. Wild
mushrooms are frequently gathered and utilised as a primary food source or added to soups, stews, and teas in many regions of the world, particularly
Europe (Guo et al., 2021). The protein level of mushrooms is slightly lower than that of most meats and milk, but it is still higher than that of most
vegetables, making them a decent source of digestible protein. Protein can range from 10 to 40 percent. On a dry weight basis, fresh mushrooms have 3—
35% fibre and 3-21% carbohydrates. Every mineral found in mushrooms' development material is most likely present, with a higher concentration of
potassium and phosphorus and a lower concentration of calcium and iron.

According to Leng et al. (2023), mushrooms seem to be a great source of vitamins, particularly thiamine (B1), riboflavin (B2), niacin, biotin, ascorbic
acid, vitamin A, and active vitamin D.

Known as Fu Zheng therapy, immune system modulation has long been a part of Chinese holistic medicine. These substances lessen the severity of the
illness or infection that is presenting.

Ganoderma lucidum [Lingzi or Reishi]

Lingzhi is known as the "herb of spiritual potency," signifying prosperity, well-being, divine strength, and longevity. Its name combines the essence of
immortality with spiritual potency. G. lucidum stands out among farmed mushrooms in that its potent medicinal properties take precedence over its
nutritional value. Commercial goods containing G. lucidum come in a range of formats, including tea, dietary supplements, and powders. These come
from many components of the mushroom, such as the fruit body, spores, and mycelia. Lingzhi has several particular uses and health benefits, such as
regulating blood sugar, immune system modulation, hepatoprotection, bacteriostasis, and more. Anecdotal evidence, traditional use, and cultural mores
are the main sources of the variety of opinions about G. lucidum's health benefits.

However, recent evidence backs up some of the older assertions of the health advantages made by Lingzhhen et al. (2020) and Jiang et al. (2021b).
When it comes to manufacturing, the most basic kind is made up of whole fruiting bodies that have been ground into a powder and then turned into
capsules or tablets. The following three sources are used to prepare additional "nonextracted” products: Mycelia that have been dried and ground from
submerged liquid cultures cultivated in fermentation tanks; (2) substrate, mycelia, and mushroom mixtures that have been dried and ground after a
semisolid medium has been inoculated and incubated with fungal mycelia; and (3) intact fungal spores or spores that have been mechanically broken or
have had their spore walls removed to produce polysaccharides.

The components (such as polysaccharides and triterpenes) are extracted, typically using hot water or ethanol, from fruiting bodies or mycelia that are
harvested from submerged liquid cultures. These materials are then dried out and either tabulated or encapsulated separately or combined in specific
amounts. which yielded the most number of results from because supercritical fluid CO2 extraction technologies demand a low temperature during
processing, their use has expanded the range of compounds that can be removed. A number of other products have been made using powdered ganoderma
and other mushrooms (like Lentinula edodes, Agaricus brasiliensis, Grifola frondosa, Pleurotus spp., and Flammulina velutipes), as well as other
medicinal herbs (like spirulina powder or flower pollen grains) Shao et al. (2022).

Since wild lingzhi is so uncommon, only the wealthy were able to purchase it in the years prior to its cultivation. The sacred fungus was said to grow in
the immortals' house, hence the title "three aisles of the blest." But rather than its real effects, its image as a powerful substance may have been derived
largely from its uneven distribution, scarcity, and usage by wealthy, well-known Chinese society. According to Andrew et al. (2023), the Ganoderma
species are still widely used in traditional medicine in Asia, and their use is expanding globally.

The mushroom and mycelium threads contains special properties remarkably steroids, lactones, alkaloids, polysaccharides and triterpenes.
Pharmacologically a number of the water soluable polysaccharides present shows antitumour and immunostimulatory activities . At least 100 different
alcohol soluable triterpenes have been identified including highly oxidised lanostane type triterpenoids such as ganoderenic, ganoderic, lucidenic and
ganolucidic acid. The extracted compounds from triterpenoids have been shown to possess adaptogenic and antihypersensitive as well as anti allergic
properties.
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NUTRITIONAL COMPOSITION

As a result, almost 90% of the weight of mushrooms is water. The remaining 10% is made up of 10-40% protein, 2-8% fat, 3-28% carbohydrate, 3-32%
fibre, 8-10% ash, and a few vitamins and minerals. The majority of the minerals include potassium, calcium, phosphorus, magnesium, selenium, iron,
zinc, and copper. According to a research of G. lucidum's nonvolatile components, the mushroom has 1.8% ash, 26—28% carbohydrates, 3-5% crude fat,
59% crude fibre, and 7-8% crude protein (Shao et al., 2022).

G. lucidum encompasses three active medicinal ingredients: polysaccharides, peptidoglycans, and triterpenes.However, in both natural and commercial
products, the proportion and quantity of each component can vary greatly. The two main nutrients, triterpenes and polysaccharides, were assessed in the
trials and research using 11 randomly chosen samples of commercial lingzhi products bought from Hong Kong stores. It was discovered that the
polysaccharide content ranged from 1.1 to 5.8% and the triterpene content ranged from undetectable to 7.8%. These discrepancies may arise due to a
variety of factors, such as variances in the types or strains of mushrooms utilised and changes in the techniques of production.

NUTRITIONAL PARAMETERS VALUE [IN PERCENTAGE]
1. ASH 1.8%
2. CARBOHYDRATE 26-28%
3. CRUDE FATS 3-5%
4. CRUDE FIBERS 59%
5. CRUDE PROTEIN 7-8%
6. MICROMINERALS 15%
7. VITAMIN A-D 55%

TABLE 1 :- NUTRITIONAL COMPOSITION OF MEDICINAL MUSHROOM G.lucidium

S.NO MEDICINAL ROLE
MUSHROOM BIOACTIVE COMPOUND
L Ganoderma lucidium ®  Betaand hetero beta glucans ®  Anti tumor, immunostimulating
[LINGZI OR ) )
® Ling Zhi-8 ¢  Anti allergic, immune modulating
REISHI . .
1 protein ®  Anti allergic agents
®  Ganodermic
acid- triterpenes
2. Lentinus edodes o Beta D glucans ®  Anti tumour
[SHITAKI]
®  Heteroglucan- ®  Immunostimulating
protein ®  Cholesterol reducing
®  Eritadenine I
° Provitamin D -2
®  Ergosterol
3. Schizophyllus commune| * Beta glucans e Anti tumor
[WHITISH
FUNGUS] ® Immunodulation
4. * Beta glucans
Phellinus linteus g .
* Antitumor
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cholesterol

[SANGHWAAG] and
immunostimulation
Poris cocos * Polysaccharides Immune system
[CHINA ROOTS]
Anticoagulant Lowering

Hericium erinaceus

[LION MANE]

Beta D glucans

Ergosterol

Cyathane derivatives
stimulation

° Anti tumour

* Provitamin D

®  Nerve growth

Grifola frondose
[MAITAKE/
ISHEEP/

HEAD]

RAM

1,3 and 1,6 Beta glucans

Immunomodulating Anti tumour

Cordyceps sinensis

[CATERPILLAR FUNGUS]

» Galactomannans Cordycepin

« sterols

antitumor

immunostimulatory

TABLE 2 :- BIOACTIVE COMPONENTS

FLOW CHART DESCRIBING THE CULTIVATION OF MUSHROOM

CUT THE PADDY STRAW IN PARTICULAR DIMENSION
[LENGTH, BREATH, HEIGHT]

{

SOAK THE PADDY IN 24 HOURS

=

ARRANGE THE MUSHROOM BED ON SHELVES SO THAT IT
ABOVE THE GROUND LEVEL

(=

SPREAD COMPLETE BOTTLE OF MUSHROOM MYCELLIUM
ALONG WITH 5 GRAM OF GRAM FLOUR

<

CHECK PHYSICAL CONDITION

-

TEMPRATURE:- 37
HUMIDITY :- 7, Ph 5-6

-

COVER THE MUSHROOM BED WITH PLASTIC SHEET AND KEEP
IN A DARK ROOM FOR 10 DAYS

-

REMOVE PLASTIC SHEET AND LEAVE MUSHROOM BED AFTER 2

(s
:
w

PLUCK THE MUSHROOMM FROM BED[LOG]
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EXTRACTION METHODS

1. FRACTIONAL PREPARATION OF POLYSACCHARIDES FROM MUSHROOM
2. FRACTION PURIFICATION OF POLYSACCHARIEDES BY GC-MS
3. METHOD OF EXTRACTIONN IN Ganoderma

[ TRITERPENTES |
Ganoderma sinensis ‘ i = o i Ganoderma lucidium
‘ Polysaccharides
‘ Crude polysaccharides
Water and 0.5M NacCl
fraction
 CHEMICAL |
COMPOSITION BIOACTIVE
*  MONOSACE: INVESTIGATION
HARIDES ANTI TUMOR
* FTIR, H- IMMUNOMODULAT
NMR,C-NMR OR EFFECT

B. FRACTION PURIFICATION OF POLYSACCHARIEDES BY GC-MS
Pleurotus ferulae fruiting bodies serve as the starting material.

Step 1: Use 95% ethanol to induce reflux.

Filtrate and Residue are the results.

Step 2: Use water to extract the residue.

Supernatant and residue are the end results.

Step 3: Use 95% ethanol to precipitate the supernatant.
Supernatant and precipitate are the end results.

Collect the precipitate as CPFP in step four.

Step 5: Use DEAE-Sepharose CL-6B to chromatograph CPFP.
Elution is carried out with:

For PFP1, 0.1 M NaAc-buffer

For PFP2 and PFP3, a linear gradient from 0 to 1.5 M NaCl
Step 6:

PFP1: PFPla and PFP1b are produced by further chromatography on Sepharose CL-6B.

PFP2: Following further chromatography on Sepharose CL-6B, PFP2a, PFP2b, and PFP2c are produced.

PFP3: Following further chromatography on Sepharose CL-6B, PFP3a, PFP3b, and PFP3c are produced.
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PHARMACOLOGICAL EFFECT OF THE I REISHI EXTRACT ALONG WITH DIFFERENT MEDICAL MUSHROOM

S.NO

PROPERTIES

ACTION

ANALGESIC

ACTION ON B CELL PROVIDING EXTRA
PROTECTION

ANTIALLERGIC ACTIVITIES

BETA GLUCANS ACT AS PROTECTORS

3. BRONCHITIS PREVENTATION INCLUDING BUILDING NEW
REGENRATION OF LINING
BRONCHIAL EPITHELIUM

4. ANTI INFLAMMATORY BETA GLUCANS

ANTI OXIDANT BY

ELIMINATING HYDROXYL

FREE RADICLE

LING ZHI 8 PROTEIN

ANTITUMOUR EFFECT

INCRAESED T AND B

CELLS
7. ANTITUMOUR B T CELLS
8.
ANTIVIRAL EFFECTS BY INDUCING INFERONS FLAVANOIDS
9. CARDIOTONIC ACTION OXYGEN SUPPLY
INCREASE
LOWERING SERUM
CHOLESTROL
10. INHANCHING NK CELLS ACTION ON BONE MARROW CELLS
11. GENERAL BETA HETERO
IMMUNOPOTENTIATION GLUCANS

12.

INCREASED PRODUCTION OF INTERLEUKIN1 BY
MURINE PERITONEAL

MACROPHAGES

IF CELLS INCREASE

13.

PROTECT AGAINST

RADIATION EFFECT

INCREASED EFFECIENCY
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