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Abstract:

The present study based on the de-colorization of synthetic dye by fungal strain isolated from Spent Mushroom
Substrate (SMS). The Spent Mushroom Substrate is by-product of mushroom industry bearing many fungal
strains having capacity to decolorize synthetic dye. Out of the seven fungal strains isolated from SMS, five strains
showed de-colorization and five synthetic dyes used in which three were de-colorized by isolated fungal strain.
This study shows that dye de-colorization using Spent Mushroom Substrate is a non-conventional and less costly

method than chemical method.

Introduction:

Removal of dye colour during water
treatment process are very tedious and time
consuming. Although various chemical and
biochemical method available for
decolourization of synthetic dye present in
water but it is very costly and long lasting
process. So we have to find some alternative
effective method. Spent Mushroom Substrate
has capability to de-colorize synthetic dye.
Spent Mushroom Substrate is by product of
Mushroom Industry.

Today mushrooms are becoming more
and more popular amongst people as a
continental or Chinese delicacy. Mushroom
industries generate a virtually exhaustible
supply of co-product called Spent Mushroom
Substrate. This is an unutilized substrate and
the mushroom mycelia left after harvesting of
mushroom. As the mushroom industries are
steadily growing, the volume of SMS generated
annually is increasing. In recent years,
mushroom industry has faced challenge in
storing & disposing the SMS. The use of solid
residue from mushroom is adsorbing and de-
colorizing different dyes. The application of
this SMS for wastewater treatment will be able
to take advantage of both Mushroom Industry
and water treatment industry for dye removal
processes.

Materials and Method:

Materials

Synthetic dyes used were Methyl orange,
Methylene blue, Leishman’s stain, Crystal
violet and Saffranin. Culture media used were
Potato Dextrose Broth (PDB) & Potato Dextrose
Agar (PDA) to grow the fungal isolates. Spent
Mushroom Substrate (SMS) were collected
from Mushroom cultivation factory

Method

Enrichment of fungi from SMS:

Isolation of dye decolorizing fungi from SMS
was carried out by enriching the SMS
suspension. 10g of spent mushroom substrate

suspended in 90ml of Potato Dextrose Broth
(PDB). The mixture was incubated at 37° C for
four days

Isolation of Dye de-colorizing Fungi from
SMS inoculums:

Potato Dextrose Broth (PDB) containing
synthetic dyes is inoculated with 1ml SMS
inoculum. The Mixture is incubated at 37°¢ C
for four days. The dyes which show
decolourization after incubation period were
used for further procedure. The dyes which
shows decolourization after incubation period
was added in Potato Dextrose Agar (PDA) and
the medium was autoclaved. The Potato
Dextrose Agar (PDA) plates after autoclaving
was inoculated with SMS inoculum by pour
plate method. The plates are incubated at 37°
C for four days. After incubation period, the
colonies showing maximum de-colorizing
zones were selected and collected on separate
Potato Dextrose Agar (PDA) slants. The
collected fungal isolates from SMS were
developed on Potato Dextrose Agar (PDA) after
four days of incubation & used for further
study.

De-colorization experiments using fungal
isolates from SMS:

The collected fungal isolates from SMS were
put on separate de-coloriztion experiments.
Potato Dextrose Broth (PDB) containing
synthetic dyes were inoculated with fungal
isolates from SMS. The tubes were incubated
at 370 C for four days. The results were
observed after incubation period.
De-colorization experiments on increasing
concentration of synthetic dyes: The
collected fungal isolates from SMS were put on
separate  de-colorization experiments on
increasing concentration of synthetic dyes.
Potato Dextrose Broth (PDB) containing
synthetic dyes were inoculated with fungal
isolates from SMS on increasing concentration
of synthetic dyes. The tubes were incubated at
370 C for four days. The results were observed
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after incubation period. The Optical Diffraction
of de-colorized broth was calculated using
colorimeter. Graphs were plotted. Results of
isolates were compared by charts.

Results and Discussion:

The spent mushroom substrate inoculum was
prepared after 4 days of incubation which then
inoculated with Potato Dextrose Broth
containing different synthetic dyes. Out of five
synthetic dyes used in this study, Methyl
orange, Methylene Blue and Leishman’s stain
was found to be decolorized after incubation
period, Saffranin and Crystal violet was not
found to be decolorized. When the spent
mushroom substrate inoculum was screened
on Potato Dextrose Agar medium containing
synthetic dyes, the results observed after
incubation period were as Methyl orange,
Methylene Blue and Leishman’s stain was
found to be decolorized and Saffranin and
Crystal violet was not found to be decolorized.
From those plates seven different isolates
which shows zone of de-colorization were
collected on separate slants and studied
separately for de-colorization. The seven
isolates obtained from spent mushroom
substrate are as follows:

Isolate A Colorless from Methylene Blue
Isolate B Green from Leishman’s Stain
Isolate C Sticky from Methylene Blue
Isolate D Small Pink from Methylene Blue
Isolate E Colorless from Leishman’s Stain
Isolate F Pin point from Methyl Orange
Isolate G Cream color sticky from Methyl
Orange

When isolate A was studied for separate de-
colorization it was observed that it did not
decolorizes dyes. When Isolate B studied for
separate de-colorization it was observed that it
decolorizes Methyl orange, Methylene Blue and
Leishman’s stain & did not decolorized
Saffranin and Crystal violet. When the three
dyes which showed de-colorization were
further studied at increasing concentration,
the result observed that at low concentration
of dye, the de-colorization rate was high &
shows lowest optical density & at high
concentration of dye, the de-colorization rate
was low shows highest optical density. When
Isolate C studied for separate de-colorization it
was observed that it decolorizes Methyl
orange, Methylene Blue and Leishman’s stain
& did not decolorized Saffranin and Crystal
violet. When the three dyes which showed de-
colorization were further studied at increasing
concentration, the result observed that at low
concentration of dye, the de-colorization rate

Noghkwbd-

was high & shows lowest optical density & at
high concentration of dye, the de-colorization
rate was low& shows highest optical density.
When Isolate D studied for separate de-
colorization it was observed that it did not
decolorizes dyes. When Isolate E studied for
separate de-colorization it was observed that it
decolorizes Methyl orange, Methylene Blue and
Leishman’s stain & did not decolorized
Saffranin and Crystal violet. When the three
dyes which showed de-colorization were
further studied at increasing concentration,
the result observed that at low concentration
of dye, the de-colorization rate was high &
shows lowest optical density & at high
concentration of dye, the de-colorization rate
was low & shows highest optical density.

When Isolate F studied for separate de-
colorization it was observed that it decolorizes
Methyl orange, Methylene Blue and
Leishman’s stain and did not decolorized
Saffranin and Crystal violet. When the three
dyes which showed de-colorization were
further studied at increasing concentration,
the result observed that at low concentration
of dye, the de-colorization rate was high and
shows lowest optical density and at high
concentration of dye, the de-colorization rate
was low and shows highest optical density.
When Isolate G studied for separate de-
colorization it was observed that it decolorizes
Methyl orange, Methylene Blue and
Leishman’s stain and did not decolorized
Saffranin and Crystal violet. When the three
dyes which showed de-colorization were
further studied at increasing concentration,
the result observed that at low concentration
of dye, the de-colorization rate was high and
shows lowest optical density and at high
concentration of dye, the de-colorization rate
was low shows highest optical density.

The isolates which show de-
colorization of Methyl orange were compared
at concentration 1.5/ml, it was observed that
Isolate E shows highest rate of de-colorization
& lowest optical density. Higher is the rate of
de-colorization, lower is the optical density.
Isolate F shows lowest rate of de-colorization &
highest optical density. Lower is the rate of de-
colorization, higher is the optical density.
Methyl orange were compared at concentration
2/ml, it was observed that Isolate E shows
highest rate of de-colorization & lowest optical
density. Isolate F shows lowest rate of de-
colorization & highest optical density.
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Methylene Blue were compared at
concentration 1.5/ml, it was observed that
Isolate B shows highest rate of de-colorization
& lowest optical density. Isolate E shows
lowest rate of de-colorization & highest optical
density. Methylene Blue were compared at
concentration 2/ml, it was observed that
Isolate B shows highest rate of de-colorization
& lowest optical density. Isolate E shows
lowest rate of de-colorization & highest optical
density.
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Leishman’s stain were compared at
concentration 1.5/ml, it was observed that
Isolate E shows highest rate of de-colorization
& lowest optical density. Isolate F shows
lowest rate of de-colorization & highest optical
density. Leishman’s stain were compared at
concentration 2/ml, it was observed that
Isolate E shows highest rate of de-colorization
& lowest optical density. Isolate C shows
lowest rate of de-colorization & highest optical
density.

Methyl Orange Concentration 2

Bkolste B
BEkolsteC
Okolste E
Okolste F
B olste G

1

Isolates

Methylene Blue Concentration 1.5

0.45
0.4 —
T 03 Okolste B
§ 0022 @kolste C
4 02] Okolste E
& 015 Obclate F
o 01 ®kolste G
0.05
0

Isolates

Methylene Blue Concentration 2
0.5
p—
£ 04 @lsclate B
g oa @ sciate C
" Olsclste E
=, 0.2 1 Olsclste F
S g4 @isclste G
0
1
Isolates

Leishman's stain Concenfration 1.5

035
0.3
E: Dkolste B
Eozs
3 0241 Bkolste C
B s Obolste E
g 2 Obkolate F
o 01 1 Hisolste G
005 +—
0

1

Isolates

Leishman's stain Concentration 2

0.4
_ 035
E 03 O kolste B
§ 0.25 +— B kolste C
= 0.2 1T O kolste E
g°~15'— O kolate F
o %17 W kolst= G
0.05 +—
0

1

Isolates

Conclusion:

This study shows that out of the different
isolates obtained from spent mushroom
substrate, Isolate B, Isolate C, Isolate E,
Isolate F & Isolate G shows de-colorization and
Isolate A & Isolate D do not show de-
colorization.

The rate of de-colorization of some isolates is
higher & the rate of de-colorization of some
isolates is lower. At low concentration of dyes,
some isolates shows high rate of de-
colorization & at high concentration of dyes,

some isolates shows low rate of de-
colorization. Further study is required before
establishing any judgment. Adsorption of dyes
to the microbial cell surface is the primary
mechanism of decolourization. In our study,
the adsorption of dyes by the fungal Mycelium
was also observed, as it was confirmed by the
change in the color of fungal mycelium in
tested dyes.

SEVADAL MAHILA MAHAVIDYALAYA, NAGPUR

40 Life Science - NCRTS 2015



IJRBAT, Special Issue-(6), October 2015

ISSN 2347 - 517X (Online)

References:

1.

Rauf, M.A.; Ashraf §S.S. (2009):
Fundamental Principles and Application of
Heterogeneous Photocatalytic Degradation
of Dyes in Solution. Chemical Engineering
Journal, 151:Pp. 10-18.

Stolz, A. (2001): Basic and Applied
Aspects in the Microbial Degradation of
Azo Dyes. Applied Microbiology and
Biotechnology, 56(1-2): Pp. 69-80.
Simona Di Gregorio, Francesco Balestri,
Maria Basile, Valentina Matteini,
Francesco Gini, Stefania Giansanti,
Maria Grazia Tozzi, Riccardo Basosi,
Roberto Lorenzi Sustainable
Discoloration of Textile Chromo-Baths by
Spent Mushroom Substrate from the
Industrial  Cultivation of  Pleurotus
ostreatus”

Siti Zuraida, M. , Nurhaslina,C.R., Ku
Halim Ku Hamid Removal of Synthetic
Dyes from Wastewater by Using Bacteria,
Lactobacillus  delbruckii  (Faculty of
Chemical Engineering,Universiti Teknologi
Mara Malaysia, 40450 Shah Alam,
Selangor, Malaysia)

Screening and charactrisation of

Laccase from Pleurotus florida.

Dye decolorisation study in vitro

condition “R. Kowsalya periyar
university, Salem, Tamilnadu,

India (march 2011)”

Lokendra Singh & Ved Pal Singh
Department of Botany, University of
Delhi. 2010-2011 “Asperagillus flavus
employed for biodegradation of two
commercially used textile dyes,

Bromophenol blue & Congo red”

N. Manikandan, S. Surumbar Kuzhali
and *R. Kumuthakalavalli Department of
Biology, Gandhigram Rural Institute,
Deemed University, Gandhigram, India
“Decolorisation of textile dye effluent
using fungal microflora isolatedrom
spent mushroom substrate (SMS)”
S.V.S.S.S.L. Hima Bindu NIDADAVOLU?*,
Ram Prasad METUKU, Samatha BURRA,
Rajitha BYRAM, Singara Charya
MARINGANTI Department of Microbiology,
Kakatiya University, Warangal 506 009 -
INDIA “Bioactive compounds from
discarded mushroom beds”

Aleksander Pavko University of Ljubljana,

10.

11.

12.

13.

14.

15.

16.

17.

Faculty of Chemistry and Chemical
Technology Slovenia “ Fungal
Decolourization and Degradationof
Synthetic DyesSome Chemical
Engineering Aspects”

Leandro Papinutti and Flavia
forchiassin “Adsorption and
decolourisation of dyes wusing solid
residues from Pleuritus ostreatus

Mushroom production”.

T. Deveci, A. Unyayar and M. A.
Mazmanci, (2004): Production of
Remazol Brilliant Blue R Decolourising
Oxygenase from the Culture Filtrate of
Funalia trogii ATCC 200800, J. Mol.
Cat. B: Enzymatic, 30, (1): Pp. 25-32.
Sharma, K. P., Sharma, S., Sharma, S.,
Singh, P. K., Kumar, S., Grover, R. and
Sharma, P. K. (2007): A Comparative
Study on Characterization of Textile
Wastewaters (Un-treated and Treated)
Toxicity by Chemical and Biological Tests,
Chemosphere, 69 (1),Pp. 48-54.

“The isolation & characterization of fungal
strain which can efficiently decolrise Red
HE7B (C.I. Reactive Red 141) & Yellow
FN2R (C.I. Reactive yellow 206) textile
dyes”. J. Acad. (August 2012)
Department of Microbiology, MCAS,
Rasipuram, Namakkal District, India
“Seon-Hwa Lim, Yun-Hae Lee, and Hee-
Wan Kang,

Efficient Recovery of Lignocellulolytic
Enzymes of Spent Mushroom Compost
from Oyster Mushrooms, Pleurotus spp.,
and Potential Use in Dye Decolorization,
Cinthia Gandolfi Boer, Larissa
Obici, Cristina Giatti Marques de
Souza, Rosane M. Peralta on
Decolorization of synthetic dyes by solid

state cultures of
Lentinula (Lentinus) edodes producing
manganese peroxidase as the main

ligninolytic enzyme
Ponraj M., Gokila K. and Zambare V.
Bacterial decolorization of textile dye-
orange 3R Department of Microbiology,
Vivekanandha College of Arts and Science
for Women, Elayampalayam, Namakkal
Dist, TN India. 2 Center for Bioprocessing
R&D, South Dakota School of Mines and
Technology, 501 E. Saint Joseph Street,
Rapid City, South Dakota, USA 57701
R R )

AXE XA X

SEVADAL MAHILA MAHAVIDYALAYA, NAGPUR

Life Science - NCRTS 2015


http://www.ncbi.nlm.nih.gov/pubmed/?term=Lim%20SH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20YH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20HW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20HW%5Bauth%5D
http://www.sciencedirect.com/science/article/pii/S0960852404000082
http://www.sciencedirect.com/science/article/pii/S0960852404000082
http://www.sciencedirect.com/science/article/pii/S0960852404000082
http://www.sciencedirect.com/science/article/pii/S0960852404000082
http://www.sciencedirect.com/science/article/pii/S0960852404000082
http://www.sciencedirect.com/science/article/pii/S0960852404000082
http://www.sciencedirect.com/science/article/pii/S0960852404000082

