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ABSTRACT
Objective: The aim of the present investigation is to examine the collected wild mushroom for their in-vitro antibacterial activity and cultivation of
potential mushroom strains.
Methods: screening of mushrooms for in-vitro antibacterial activity against six pathogenic bacteria i.e. Bacillus subtilis (B. subtilis), Streptococcus
pyogenes (S. pyogenes), Escherichia coli (E. coli), Klebsiella pneumoniae (K. pneumoniae), Salmonella typhimurium (S. typhimurium), Enterococcous sp.
(E. coccous) by agar well diffusion method.
Result: Pleurotus sajor-caju showed the maximum zone of inhibition against all the pathogenic bacteria.

Conclusion: From the result we conclude that the mushroom Pleurotus sajor-caju is potent for antibacterial activity.
Keywords: Mushrooms, Bioactive compounds, Antibacterial activity, Calcium sulphate, Wheat straw.
INTRODUCTION

Identification of Mushroom

In the present scenario scientists are taking more interest in the
medicinal properties of the mushrooms than in their basic value as a
source of food. Medicinal mushrooms are now the subject of study
for many ethno botanists and medical researchers. Of the 14,000 to
15,000 species of mushrooms in the world, around 700 have known
medicinal properties, but 1800 species of mushrooms are thought to
possess potential medicinal attributes [1]. According to Patel et al.
[2] mushrooms have been used as food supplement from times
immemorial not only for their flavor, aroma and nutritive values but
also for their medicinal properties. Wild mushroom holds a variety
of bioactive compounds that have made it possible to be used as an
impending source for the improvement of medicine and
nutraceuticals. These bioactive compounds have been employed as
immune-modulator, anti-fibrotic, anti-inflammatory, anti-diabetic,
anti-viral, antioxidant and antimicrobial agents [3-6]. Al-Fatimi et al.
[7] studied on the mushroom Podaxis pistillaris used in Yemeni
ethno-medicine and found that it exhibit antibacterial activity
against Staphylococcus aureus, Micrococcus flavus, Bacillus subtilis,
Proteus mirabilis, Serratia marcescens and Escherichia coli. In
another study it was found that the solvent extract of Lentinus
tuberregium show antimicrobial activity against bacteria and yeast
[8]. Antrodia camphorata is a unique mushroom of Taiwan, which
has been used as a traditional medicine for protection of diverse
health related conditions. Pandiarajan et al. [9] study the
antimicrobial activity and heavy metal accumulation of oyster
mushroom by growing on two different substrate. The ethanol and
acetone extract of these fungi showed the antimicrobial activity
against selected microorganism done by agar well diffusion and disc
method. Different types of agriculture wastes are utilized for the
cultivation of various mushrooms [10]. The present study was
carried out to isolate and identify mushroom from various region of
Dumna forest Jabalpur (M.P.) (India) and study their antibacterial
bioactive compounds produced by these mushrooms.

On the basis of their morphological appearance and microscopic
characters such as colour, shape and growth of cultured colonies etc,
the fruiting bodies of all the 12 collected mushrooms were
characterized and identified [11]. Obtained data was then compared
with the descriptions of mushroom species given in the existing
literature. When the morphological investigation fails to reveal the
identity of the isolated mushroom, the species is marked as
unidentified. Analysis of the antibacterial activity, was carried out on
all species, identified and unidentified.

MATERIALS AND METHODS

Collection of Mushroom sample: Sampling of mushrooms was
done from the various region of Dumna forest, Jabalpur,
(M.P.)(India). The material was brought to the laboratory in sterile
bags and preserved at room temperature.

Test organisms

In the present study antibacterial activity of mushroom was
assessed against 6 bacterial strains. The pathogenic bacteria
Escherichia coli, Salmonella typhimurium, Klebsiella pneumoniae,
Enterococcus sp., Bacillus subtilis and Streptococcus pyogenes were
preserved on nutrient agar medium at 37°C in bacteriological
incubator. The pure cultures of above mentioned bacterial strains
were obtained from Microbial Type Culture Collection (MTCC),
Chandigarh, India.
Antibacterial activity

150 ml of Potato Dextrose Broth (PDB) was prepared in 250 ml
flasks and autoclaved at temperature 121oC for 20 minutes. The
medium was inoculated with various mushroom cultures and
incubated at 28±1°C. After 7, 14 and 21 days of incubation the
cultured broths were filtered to obtain crude extract which is then
further proceeded for testing the antibacterial activity by agar well
diffusion methods. Finally plates were observed for zones of
inhibition and their diameter was measured with the help of HiAntibiotic zone scale, Hi Media Laboratories Mumbai.
Cultivation of Pleurotus sajor-caju

Cultivation of mushroom Pleurotus sajor-caju was done at small
scale in laboratory. spawns were prepared in the laboratory by
using wheat grains as substrate. Next day mother-culture
(inoculums) of mushroom was inoculated in bottles. Now bottles
were incubated at room temperature (26 to 28±1oC) for one week
(or required time for growth). All the bottles were shaked at regular
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intervals during the incubation period. After preparation of spawn,
raw material (wheat straw) was chopped in small pieces about 2-4
cm and soaked overnight in tap water and treated with hot water or
steam for one hour. Next day soaked wheat straw treated with
pasteurization process by hot water or steam (65°C for 1 hour)
treatment. Thereafter, excess water was removed and cooled at room
temperature. Spawn was mixed with wheat straw and filled in
sterilized polythene bags. Then all bags leaved in dark condition at
28 ±1°C for 22 to 25 days for the growth of mushroom. Less
humidity was required, spraying of water was done during the
growth to complete water requirement.
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The two mushroom Coprinus comatus and Boletus edulis gave
approximately equally result against all the pathogenic bacteria as
shown (fig. 1). The Agaricus amanita and Termitomyces heimi
natarajan were showed highest activity against Bacillus subtilis but
there is no zone of inhibition against E. coli. Some other mushroom
like Coprinus sp. Clitocybe sp., Ganoderma sp., Leucoagaricus and two
unidentified mushroom also gave their antibacterial activity against
the pathogenic bacteria.

RESULT

Survey and collection of mushroom
The mushroom samples were collected from various part of the
Dumna forest Jabalpur (M.P.) (India). A total of 12 mushrooms
isolated in this study are depicted in (Table 1).
Table 1: List of Mushroom strains collected from different
Places of Dumna region

S. No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11
12

Name of mushroom
Ganoderma lucidium
Coprinus sp.
Agaricus caessaria
Agaricus amanita
Termitomyces heimi natarajan.
Ganoderma sp.
Unidentified
Coprinus comatus
Agaricus pantherina
Leucoagaricus sp.
Pleurotus sajor-caju
Unidentified

Substrate
Domestic waste
Sugar cane litter
Forest litter
Soil
Decaying wood
Decaying wood
Sugar cane
Forest litter
Soil
Decaying wood
Forest litter
Wood

Bacillus subtillis

Enterococcus sp.

Klebsiella pneumoniae

Streptococcus pyogenes

Escherichia coli

Salmonella tybhimurium

Screening of collected Mushrooms for Antibacterial Activity
In the present study, twelve strains of mushrooms were screened for
antibacterial activity against pathogenic bacteria by agar well
diffusion method i.e. Bacillus subtillis, Straprococcus pyogenes,
Escherichia coli, Klebsiella pneumoniae, Enterococcous sp. and
Salmonella typhimurium.

Fig. 2: Results of antibacterial activity of Pleurotus sajor-caju
against test organisms

Cultivation of Pleurotus sajor-caju

Fig. 1: Broad spectrum activity of selected endophytic fungi
against 6 pathogenic bacteria
Pleurotus sajor-caju showed maximum zone of inhibition against
Klebsiella pneumoniae, (22 mm) Bacillus subtilis (24 mm)
Streptococcus pyogenes (25 mm) E. coli (20 mm) Enterocccous sp.
(26 mm) and Salmonella typhimurium (25 mm) depicted (Table 2).
Similarly, Ganoderma lucidium showed maximum zone of inhibition
against Salmonella typhimurium (20 mm), Bacillus subtilis (17 mm),
Enterococcus sp. (15 mm) and Escherichia coli (13 mm), but it
showed least activity against Streptococcus pyogenes (11 mm) and
Klebsiella pneumoniae (10).

Cultivation of mushrooms showing maximum in-vitro antibacterial
activity (Pleurotus sajor-caju) was done in the laboratory. Wheat
grain along with calcium carbonate and Calcium Sulphate was used
as substrate for preparing the spawn. The inoculated spawns were
incubated at room temperature. Afterwards proper sterilization was
done and excess water was confiscated from the wheat straw these
were, then packed in the sterilized polythene bags and inoculated
with the spwan of Pleurotus sajor-caju then incubated at 28±1oC in a
dark place for 20 to 25 days.

Fig. 3: Production of potent Mushroom (Pleurotus sajor-caju)
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DISCUSSION
Natural products not only provide valuable components but also an
important source of bioactive compounds that provide lead
information for developing useful synthetic compounds. Mushrooms
contain a large number of biologically active components that
impart health benefits and protection against degenerative diseases.

They have been traditionally used in all over world for treatment of
a variety of chronic diseases. Mushroom showed potential
antimicrobial activity against the pathogenic organism due to the
presence of bioactive compounds like terpenoids, alkaloids and
phenol which exhibit antimicrobial activity [12].

Table 2: Screening of Mushroom against 6 pathogenic bacterial strains
S. No.

Name of Mushroom

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Ganoderma lucidium
Coprinus sp.
Clitocybe sp.
Agaricus amanita
Termitomyces heimi natarajan
Ganoderma sp.
Unidentified
Coprinus comatus
Boletus edulis
Leucoagaricus sp.
Pleurotus sajor-caju
Unidentified

B. subtilis
17
8
12
14
13
11
12
14
10
24
5

S.pyogenes
11
6
5
10
10
25
9

In another study by Kalyoncu et al. [13] the ethanolic extracts of
Armillaria melliea mycelium showed antibacterial effect against
Sarcina lutea, however, no activity was observed upon other Grampositive bacteria. Tambeker et al. [14] reported the antimicrobial
ability of several extracts of Pleurotus sajor-caju against Escherichia
coli, Enterococcus aerogenes, Pseudomonas aeruginosa and Klebsiella
pneumoniae were most sensitive to ethanolic, methanolic and xylene
extracts. Ndyetabura et al. [15] investigated that the extract of
Tanzanian C. cinereus & reported potential antimicrobial activity
against a number of organisms like Escherichia coli, Candida albicans
and Aspergillus niger. These new bioactive compounds isolated from
these mushroom can be used in the development of new drugs for
cure of diseases. Similarly, Jagdish et al. [16] found that the aqueous
extract of Pleurotus florida and Pleurotus aureoviosus showed the
antimicrobial activity against S. aureus, P. aeruginosa and Candidia
albicans. The cultivation of Pleurotus sajor-caju was done in the
laboratory at a small scale on the wheat straw and was used as
substrate for maximum production of the mushroom for extraction
of bioactive compounds. Patrabansh et al. [17] cultivated Pleurotus
sajor-caju on three different substrate alone like Populus deltoides,
Eupatorium adenophorum and sericulture waste mixed with paddy
straw. It was reported that when Pleurotus sajor-caju used alone on
these three substrate gave the best result as compare to other. In
another study it was found that Cordyceps militaris contain a number
of bioactive compounds like cordycepin, cordycepic acid, vitamin,
adenosine and enzymes etc. The bioactive molecule cordycepin was
isolated from Cordyceps militaris having a broad spectrum biological
activity [18, 19].
CONCLUSION

In the present study a number of mushrooms were isolated from the
different site of Jabalpur (M.P.) (India). A total 12 mushrooms were
isolated such as Ganoderma lucidium, Pleurotus sajor-caju,
Leucoagaricus sp., Boletus edulis, Coprinus comatus, Ganoderma sp.,
Termitomyces heimi natarajan, Agaricus amanita, Clitocybe sp.,
Coprinus sp. and two were unidentified. The Pleurotus sajor-caju
showed the maximum zone of inhibition against Enterococcus sp., S.
typhimurium S. pyogenes, B. subtilis, K. pneumoniae and E. coli.
Therefore, the present study reveals that mushrooms are not only
valuable sources of nutrition but also are important sources of
bioactive compounds against a number of pathogenic bacteria and
other pathogens. They could play a vital role to cure lot of human
diseases. However, intensive and extensive investigations are
needed to exploit their valuable therapeutic uses.
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Zone of inhibition (in mm)
K. pneumoniae
Enterococcus sp.
10
15
12
10
10
7
11
12
6
5
10
6
12
13
13
11
11
12
22
26
10
5

E. coli
13
5
11
12
7
5
20
6

S. typhimurium
20
11
9
11
5
10
10
7
25
-
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