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Antimicrobial activity of Pleurotus djamor
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In vitro antimicrobial activity of the ethanolic extract of wild edible mushroom Pleurotus djamor
(Fr.) Boedijn was examined in Potato Dextrose Agar (PDA) and Nutrient Agar (NA) media follow-
ing the filter paper disc diffusion method. The microorganism studied was a plant pathogenic
forms of Ralstonia solanacearum (Smith.) Yabuuchi et al. (bacteria) and Magnaporthe grisea
(T.T.Hebert) M.E. Barr (fungi). The paper disc study was performed against a standard tetracy-
cline (10 pg/disc for bacteria) and greseofulvin (10 pg/disc for fungi). The 50% ethanolic crude
extracts prepared from the wild edible mushroom Pleurotus djamor showed better inhibition
compared to aqueous extract (control) and Tetracycline and Greseofulvin (as standard antibiot-
ics). The Ralstonia solanacearum (diameter of growth inhibition zone, 18.3 mm) was found to
be most vulnerable towards the extract of juvenile stage of the mushroom in case of Nutrient
Agar (NA) medium. The extract of juvenile stage of the mushroom Pleurotus djamor showed its
best effect towards the plant pathogenic fungus Magnaporthe grisea (diameter of growth inhi-
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bition zone, 22.4 mm) used in case of Potato Dextrose Agar (PDA) medium.
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INTRODUCTION

There is a renewed interest in traditional medicine
and an increasing demand for more drugs from plant
sources. This revival of interest in plant-derived
drugs is mainly due to the current widespread be-
lief that “green medicine” is safe and more depend-
able than the costly synthetic drugs, many of which
have adverse side effects (Nair and Chanda, 2007).
This situation provides the impetus to the search
for new antimicrobial substances from various
sources like medicinal plants and mushrooms
(Cordell, 2000). Now-a-days, there is a renewed
interest in traditional medicine and increasing de-
mand for more drugs from fungal source.

Macrofungi have long been used as a valuable food
source and as traditional medicines around the
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world since ancient times (Sagakami ef al., 1991;
Wasser and Weis, 1999). Both fruiting body and
the mycelium of mushrooms contain compounds with
wide ranging antimicrobial activity and their com-
pounds could be isolated from many mushrooms
species and could be of benefit for human. A num-
ber of medicinal mushrooms are rich sources of
natural antibiotics, where the cell wall glucans are
well known for their immunomodulatory properties
and many of the externalized secondary metabo-
lites combat bacteria, fungi and viruses (Suzuki et
al.,1990; Gao et al., 2005; Lindequist et al., 2005)
and also have been used extensively in traditional
medicine for curing various human ailments
(Jagadish et al., 2008; Jagadish et al., 2009). Ex-
tract of Pleurotus djamor has been reported to in-
hibit proliferation of hepatoma cells and breast can-
cer cells in vitro (Wu et al., 2010). Viewing this en-
couraging and successful reports, it is assumed that
pan tropical white variety of Pleurotus djamor may
possess some antimicrobial mechanism against
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plant pathogens. As such, a screening test is con-
ducted in vitro for antimicrobial activity of P. djamor.

MATERIALS AND METHODS

Collection and preparation of mushroom ex-
tracts

Wild mushrooms of two stages (juvenile and ma-
ture) were collected at the end of the rainy season
from northern tropical moist deciduous forests of
Tripura (20°51'-24°32' N latitude and 90°10'-92°21"
E longitude) during July-August, 2010. Mushrooms
were identified up to species level, using mor-
phological and anatomical characteristics. Mush-
rooms samples were sent to Mycological Research
Laboratory of ICAR, Lembucherra, for identifica-
tion and were identified as Pleurotus djamor (Fr.)
Boedijn. (white ecological variety). In order to mini-
mize variability between individuals from the same
species, all basidiocarps from the same species
were homogenized according to the modified
method of Alvarez-Parrilla et al. (2007). Two differ-
ent stages of basidiocarp were used for experimen-
tal purpose and expressed in the following terms:
juvenile (one day old) and mature (two days old).
The method of Alade and Irobi (1993) with little modi-
fication (Santhi et al., 2006) was adopted for prepa-
ration of mushroom extracts in 50% ethanol. For
preparation of mushroom extracts, basidiocarps of
each stages of same age (10 g) were collected in
fresh condition and kept on ice 4-6 hrs for trans-
portation to the laboratory and washed with tap
water followed by distilled water. Then they were
cut, weighed and frozen at -10°C for 1 day, lyo-
philized for 48 hrs (Labconco Freeze dry/shell
freeze system), milled and stored at -10°C. The
basidiocarps were ground separately in a mechani-
cal grinder and coarse powder was prepared. An
amount of 1 g of mushroom powder was extracted
with 3 ml of 50% ethanol for 10 minutes using a
mortar and pestle. The extracts thus obtained were
subjected to low speed centrifugation (5000 rpm
for 10 min) and the clear supernatants were col-
lected and the extracts were used for paper disc
diffusion method. Approximately, 10 ul per ml of
crude 50% ethanol extract was impregnated in each
of the paper disc.

Preparation of bacterial pathogen

The pure cultures of Ralstonia solanacearum were
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prepared from infected brinjal (Solanum melongena
L. var. Bejo Sheetal, a local variety). The said cul-
ture was identified by IMTECH, Chandigarh. The
antibacterial activities of the pure mushroom ex-
tracts were evaluated using nutrient agar medium
in Petriplates. After solidification, pure isolates of
Ralstonia solanacearum was inoculated in the plate
using pour plate technique (Khan and Siddiqui,
2007). The in vitro antibacterial properties of pure
mushroom extracts were tested by disc diffusion
method (Nene and Thapliyal,1979). In this method,
the medium (20 ml) inoculated with suspension of
bacteria was poured into sterilized Petri dishes and
left to gel at room temperature. Whatman No. 4 fil-
ter paper discs (6 mm diameter) was soaked in 10
ul 50% ethanol extract for use. The filter paper discs
were placed equidistantly on inoculated medium and
diffusion of solution-was allowed to occur for 30
minutes at room temperature. Plates were incu-
bated at 25 + 2°C for 24 hrs. Ten plates were em-
ployed per treatment and the average zone of inhi-
bition was recorded. Tetracycline (having 10 ng/
disc) was used as standard for reference purpose
and tested against the test organism.

Preparation of fungal pathogen

Again, antifungal activity of crude dried mushroom
extracts in 50% ethanol was studied by disc diffu-
sion method using Potato Dextrose Agar (PDA)
medium (Nene and Thapliyal,1979). The pure cul-
ture of the fungal pathogen was obtained from In-
dian Microbial Type Culture Collection (IMTECH),
Chandigarh. Potato Dextrose Agar (PDA) medium
was sterilized at 121°C (for 15 min.) in autoclave.
Pure isolates of Magnaporthe grisea was inocu-
lated in the plate using pour plate technique (Khan
and Siddiqui, 2007). About 20 m| PDA medium was
poured into ten separate sterilized Petriplate in trip-
licates. After solidification, fungal isolates were in-
oculated on PDA medium by streak plate method
(Vishunavat and Kolte, 2005) under aseptic condi-
tion. Whatman No. 4 filter paper discs (6 mm diam-
eter) were soaked in 10 ul 50% ethanol extract for
use. The filter paper discs were placed equidistantly
on inoculated medium and diffusion of solution was
allowed to occur for 30 min at room temperature.
Plates were incubated at 25 + 2°C. Ten plates were
employed per treatment and the average zone of
inhibition of mycelial growth after 3 days of incuba-
tion was recorded for each treatment. Greseofulvin
(having 10 pg/disc) was used as standard for ref-
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erence purpose and tested against the test organ-
isms.

Antimicrobial Activity

The in vitro antimicrobial activity of mushroom ex-
tracts was evaluated by disc diffusion (DD) method
and tried for at least three times to confirm accu-
racy (Tables 1 and 3). An amount of 10 ug/per ml
extract was poured over each disc (diameter 6 mm)
by micropipette. The bacterial coze was spread by
cotton swab (earlier autoclaved) moistened with
bacterial solution and the fungal mycelia was spread
by fine inoculation needle (earlier autoclaved) by
streaking. The extracts were reconstituted in DMSO
and applied on Whatman No. 4 filter paper.
Whatman paper No.4 discs (6 mm diameter) were
prepared using special quality absorbent paper of
1 mm thickness. The discs were soaked in stan-
dard amount (10 pg /ml) of crude mushroom ex-
tract or antibiotic agent. Clear discs (without any
knot, spot or stain) were selected for impregnation
of crude extracts (Nene and Thapliyal, 1979).

Statistical analysis

Values were presented as the mean + SEM. For
standard error of the mean (SEM), the obtained
results (data) were statistically analyzed according
to Steel and Torrie (1980). ANOVA analyses were
performed in order to determine differences be-
tween various stages of mushrooms at 5% signifi-
cant ievel, using the commercial software SPSS
13.0 (SPSS Inc. Headquarters Chicago, lllinois,
USA).

RESULTS AND DISCUSSION

In the present investigation, the wild edible mush-
room Pleurotus djamor (Fr.) Boedijn showed con-
siderable inhibitory effect against both bacterial and
fungal pathogens. Against Ralstonia solanacearum,
the juvenile mushroom stage showed better inhibi-
tion than the mature stage as compared against
Tetracycline as standard antibiotics. Similarly,
against Magnaporthe grisea, the juvenile mush-
room stage showed higher inhibitory effect com-
pared to the mature stage and Greseofulvin as a
standard antibiotics. The juvenile mushroom stage
showed better inhibition than the mature stage due
to presence of polyphenolics, flavonoids etc. and
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towards maturity, phenols and flavonoids were used
to regenerate other secondary metabolites and
metabolic derivatives like organic acids ( Murcia et
al., 2002; Yang et al., 2002; Cheung et al., 2003;
Song et al., 2003). Different types of antibacterial
and antifungal compounds were being extracted
from mushrooms against plant and human patho-
genic microorganisms. Cieniecka-Roslonkiewicz et
al. (2007) reported antimicrobial activity of
Cantharellus cibarius against certain microbes,
bacteria, and fungi. Cordyceps spp. were found ac-
tive against plant pathogens viz., Bipolaris maydis,
Mycosphaerella arachidicola, and Rhizoctonia
solani (Wong et al., 2010).

Statistical analyses considering the antibacterial
effect and antifungal effect of mushroom extract with
that of two stages of wild edible mushroom P. djamor
in each experimental set (one-way ANOVA) re-
vealed that calculated value of F (112.241) for two
stages of wild edible mushroom P. djamor in 50 %
ethanol extract was much higher than tabulated
value of F (3.107) and calculated value of F
(132.453) for two stages of wild edible mushroom
P. djamor in 50 % ethanol extract was much higher
than tabulated value of F (3.107) respectively and
hence it can be concluded that antibacterial and
antifungal effect of mushroom between two stages
of wild edible mushroom P. djamor was found sig-
nificant with their fungicidal properties. The results
from this study suggest that the extracts of P. djiamor
had strong inhibitory effect against R. solanacearum
and M. grisea under in vitro condition.

Table 1. Antibacterial effect of stipe connecting pileus part of
Pleurotus djamor against Ralstonia solanacearum

Mushroom sample Zone of Inhibition (mm)

Disk (10 pg) Tetracycline (10 ug)
Juvenile 18.32+0.14 2453 + 0.89
Mature 17.30 £ 0.08 2412+ 0.75

**All the readings are based on replicates + SEM; F value 112.24 (F
value 0.05-3.10)

Table 2. Antifungal effect of stipe connecting pileus part of
Pleurotus djamor against Magnaporthe grasea

Mushroom sample Zone of Inhibition (mm)

Disk (10 nug) Tetracycline (10 ug)
Juvenile 22.47 +0.02 2410+ 0.14
Mature 19.65 + 0.05 2425+ 0.21

*All the readings are based on replicates + SEM. F value 132.45 (F
value 0.05-3.10)
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