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Abstract: The release of textile azo dyes to the environment is an issue of health concern while the use of microorganisms
has proved to be the best option for remediation. Thus in the present studyan attempt was made to examine the potential
ofStereum ostrea,a white rot fungi for Decolorization of azo dye — Remazol Brilliant Violet (RBV). S. ostrea was grown in
Koroljova liquid medium spiked with a concentration of RBV dye at 200ppm. RBV dye at 200ppm level was not toxic to S.
ostrea as recovery of larger biomass from dye amended medium than from control. pH changes occurred in the culture
medium within a range of 3.93 to 5.32 without dye upon growth of the fungal culture. Decolorization of RBV dye took
place in culture broth during growth of S. ostrea in medium spiked with 200ppm level of dye. There was increase in
Decolorization of dye from 14% within two days of incubation to 70% in 10 days of incubation.Impact of RBV dye on
secretory capacity of S. ostrea was also assessed. Secretion of extracellular protein by S. ostrea was not affected by the
presence of dye at 200ppm level. Soluble protein was secreted in to culture broth to the extent of 160 pg/ml in control as
against 170 pg/ml within 6 days of incubation. The white rot fungus S. ostrea is known for secretion of ligninolytic
enzymes — laccase, manganese peroxidase (MnP) and lignin peroxidase (LiP). Therefore ligninolytic enzymes, secreted by
S .ostrea in medium with/without dye were compared.Laccase appeared to be a dominant one in ligninolytic enzymes of S.
ostrea as reflected by recovery of this enzyme in maximum titers. Yields of laccase, MnP and LiP obtained from medium
ammended with 200 ppm dye were always higher than those of respective enzymes from control during course of growth
of S. ostrea. At 10™dayof incubation, secretion of three ligninolytic enzymes was enhanced 1.2 to 2.6 folds in medium with
dye in comparison to control.
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I. Introduction

One of the major problems that humans are facing is the restoration of the contaminated environment. Textile dyes contribute as
the most important environment-polluting agents (Maulinet al., 2013). By and large, these dyes contain aromatic and heterocyclic
compoundswith accomplishing characteristics like color, intensity, solubility, fastness, and substantiveness (Zhang W and Wu C
W, 2014) These dyes are very difficult to degrade and thus pose an environmental threat (Park et al., 2007). The presence these
dyes in water bodies are not only highly toxic to aquatic life but also may cause various problems in human beings like,
respiratory problems and gastrointestinal problems (Robinsonet al.,2002). Reports showed that approximately 100 tons of used
dyes per annum are discharged into water streams worldwide (Yagub et al., 2012). The majority of these dyes and their
transformed productsarehighlytoxicandmutagenictobioticcommunities (Benigni et al., 2000; Poonkuzhali et al., 2011,
Sathishkumar et al., 2013).

Dyes can be of many different structural varieties like acidic, basic, disperse, azo, anthraquinone based and metal complex dyes.
Among those azo dyes are the main chemical class of dyes with the greatest variety of colors, therefore they have been
extensively used by the industry. Due to the presence of sulfonic groups and nitrogen-nitrogen double bond, azo dyes are
categorized under highly recalcitrant compound and it is very difficult to degrade these compounds. Since these dyes are highly
colored compounds they cause evidential environment threat by reducing the transparency of water bodies (AnuradhaKumari,
2015). Therefore, treatment of the dye-loaded effluent without causing secondary pollution is essential to protect the ecosystems
receiving the effluent (Sathishkumar et al., 2014). In recent decades, several physicochemical and biological treatment technigques
have been reported for the remediation of reactive azo dyes (Sathishkumar et al., 2012; Adnan et al., 2016; Saadon et al., 2016).
Physicochemical treatment techniques include processes,such as coagulation, flocculation, adsorption, flotation, precipitation,
oxidation and reduction, ozonation and membrane separation. However, they are very expensive and have drawbacks (Azmi et
al., 1998; Robinson et al., 2001). Biological treatments have received a great deal of interest owing to their minimal impact on the
ecosystem and their cost-effectiveness. Although bacterial treatment is economical and simple, there is a problem associated with
the formation of toxic aromaticaminesduringthedegradationprocess(Vyridesetal., 2014).

Fungi could be an excellent candidate for dye removal. Most of them use an extracellular enzymatic system that
transforms aromatic substances, such as lignin, PAH or pesticides. Much attention is currently focused on fungal decolorisation
processes. The most widely studied are white rot fungi. They produce non-specific enzymes, such as lignin peroxidase,
manganese peroxidase and laccase, which degrade many aromatic compounds. Fungi are used as sorbents and/or enzyme
producers involved in biodegradation/biotransformation (Knapp et al., 1995;Wesenberg et al., 2003; Przystas et al., 2009;
Diwaniyam et al., 2010; Przystas et al., 2013; Hadibarata et al., 2013; Si et al., 2013). The main objective of our study is to assess
the efficacy of Decolorization of dye RemazolBrilliant Violet by fungus Stereum ostrea.
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1. Materials and Methods

Organism and culture conditions:

The White rot fungus Stereum Ostrea, isolated from wood logs was by prof. M.A. Singaracharya, Department of Microbiology,
Kakatiya University, Andhra Pradesh, India. S. ostrea was maintained on Koroljova-Skorobogat medium and preserved at
4°C(Koroljova-Skorobogat'ko et al.,1998). The maintenance medium was prepared according the following composition
(g/L):3.0 peptone, 10.0 glucose, 0.6 KH,PO, 0.001 ZnSO,, 0.4 K,HPO,, 0.0005 FeSO,, 0.05 MnS0O,,0.5 MgSO, and 20.0 agar
(pH 5.00).

Dye and dye solution preparation:

The commercial dye Remazol Brilliant Violet (RBV) was chosen for Decolorization in the present study. RBV is an azo dye with
absorption maxima at 570nm. The dye was dissolved in sterile distilled water to a concentration of 200 mg/10 ml and was stored
in the dark. The dye from the stock was added to the medium before sterilization to achieve the required dye concentration.
Testing of decolorisation of Remazol Brilliant Violet(RBV) by Stereum ostreaby

1. Plate method
Koroljova agar mediumwas amended with dye RBV at 200ppm and poured into petriplates.

Plates were inoculated with a disc of 6-day old fungus S. ostrea grown on Koroljova agar medium. Plates were incubated at its
optimum growth temperature of 30 C for 12 to 14 days. Observations were made for dye Decolorization.
2. Liquid cultures

30ml of Koroljova broth spiked with dye concentration of 200ppmis dispensed into 250ml conical flasks. S. ostrea culture grown
on agar slants was inoculated into Koroljova broth in flasks.The flasks were incubated in a gyratory orbital shaker at 150rpm at a
temperature of 30°C.Flasks were withdrawn at regular time intervals from the shaker. The contents of the flask filtered through
Whatman No.1 filter paper to separate mycelial biomass and cell free extract.Decolorization of the dye was assayed by measuring
the decrease in absorbance at the Amax 557nm over a period of 12 days at 2-day interval by using UV Spectrophotometer.
Ligninolytic enzyme activities were also assayed with cell free extract.

Analytical procedures:

Decolorisation assay:

Decolorisationactivity was expressed in terms of percentage Decolorization and was  determined by monitoring the decrease in
absorbance at 570 nm against the medium.

Decolorisation activity (%) was calculated according to the formula:

(Initialabsorbance)—(Observedabsorbance)

Decolorization activity (%) = R —T— x 100
Assay of ligninolytic enzymes:
. Laccase activity was assayed using 10 mMguaiacol in 100 mM acetate buffer containing 10% (v/v) acetone. The

changes in absorbance of the reaction mixtures containing guaiacol were monitored at 470 nm (Das et al., 1997). The enzyme
activity was expressed in IU where one unit of laccase corresponded to the amount of enzyme that oxidized one micromole of
guaiacol per minute.

. Lignin peroxidase (LiP) activity was determined by the oxidation of veratryl alcohol at 310 nm (Tien and Kirk, 1988).
The enzyme activity was expressed in IU where one unit of LiP corresponded to the amount of enzyme that oxidized one
micromole of veratryl alcohol per minute.

. Manganese peroxidase (MnP) activity was determined by the oxidation of 1mM guaiacol in presence of H,O, in 10mM
citrate phosphate buffer at 465 nm (Bonnen et al., 1994). The enzyme activity was expressed in IU where one unit of MnP was
defined as the amount of enzyme that oxidized one micromole guaiacol of per minute.

Protein estimation
Protein concentrations were determined by the Folin-Lowry method with bovine serum

albumin as the standard (Lowry et al., 1951).
1. Results:
S. ostrea was initially grown in solid Koroljova medium amended with RBV dye at a concentration of 200 ppm. The plate surface
appearance, such as fungal growth and clear halo formation was observed visually daily. Decolorization of the agar, without
colouration of the fungal mat was observed which indicates the enzymatic degradation, which is further confirmed by enzymatic
assay.

IJPUB1801131 | International Journal of Creative Research Thoughts (IJCRT) www.ijpub.org | 830


http://www.ijpub.org/

www.ijpub.org © 2018 IJCRT | Volume 6, Issue 1 January 2018 | ISSN: 2320-2882

Figure 1: Screening for Decolorization of the dye RBV at 200 ppm by S. ostrea on solid media
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S. ostrea was later grown in Koroljova liquid medium spiked with RBV dye at a concentration of 200ppm. RBV dye at 200ppm
level was not toxic to S. ostrea as recovery of larger biomass from dye amended medium than from control (Table 1). pH changes
occurred in the culture medium within a range of 3.93 — 5.32 without dye upon growth of the fungal culture

Table 1. Growth of fungal culture (Stereum ostrea) and pH changes in the culture medium in the presence of RBV dye at
200ppm concentration

Incubation Biomass* (g/30ml) pHof the culture broth

period in days
control 200ppm of Control 200ppm of

dye dye

2 0.04 0.045 5.15 5.32

4 0.052 0.06 481 4.97

6 0.07 0.087 421 4.45

8 0.085 0.091 4.05 4.22

10 0.09 0.108 3.93 3.97

12 0.11 0.121 3.72 4.82

*Biomass recovered from the entire medium (30ml) in the presence of the dye in the flask
Control: Devoid of the dye RBV
Values are the means of duplicate experimental set ups

Decolorization of RBV dye took place in culture broth during growth of S. ostrea in medium spiked with 200ppm
level of dye (Figure 2). There was increase in Decolorization of dye from 14% within two days of incubation to 70% in 10 days of
incubation.
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Figure 2. Decolorization of the dye RBV by Stereum ostrea at 200ppm of dye level
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*Percent Decolorization of dye — RBV in the culture filtrate expressed in terms of initially added dye
Control: Devoid of the dye RBV
Values are the means of duplicate experimental set ups

Impact of RBV dye on secretory capacity of S. ostrea was assessed (Table 2). Secretion of extracellular protein by
S. ostrea was not affected by the presence of dye at 200ppm level. Soluble protein was secreted in to culture broth to the extent of
160 pg/ml in control as against 170 pg/ml within 6 days of incubation.

Table 2. Secretion of extracellular protein by the fungal culture Stereum ostrea in presence of the dye RBV at a
concentration of 200ppm

Incubation period in Extracellular protein content (ug/ml)
days
Control 200ppm of
dye
2 138.18 144.75
4 142.46 151.9
6 160.28 170.22
8 178.67 183.86
10 190.45 196.21
12 199.05 206.63

Control : Devoid of the dye RBV
Values are the means of duplicate experimental set ups

The white rot fungus S. ostrea is known for secretion of ligninolytic enzymes — laccase, manganese peroxidase
(MnP) and lignin peroxidase (LiP). Therefore ligninolytic enzymes, secreted by S .ostrea in medium with/without dye were
compared (Table 3).All these enzymes were secreted by S. ostrea upon growth in Koroljova medium devoid of dye. Laccase
appeared to be a dominant one in ligninolytic enzymes of S. ostrea as reflected by recovery of this enzyme in maximum fiters.
Yields of laccase, MnP and LiP obtained from medium amended with 200 ppm dye were always higher than those of respective
enzymes from control during course of growth of S. ostrea. At 10™ of incubation, secretion of three ligninolytic enzymes was
enhanced 1.2 — 2.6 folds in medium with dye in comparison to control.
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Table 3. Secretion of Ligninolytic enzymes by Stereum ostrea upon growth in medium with RBV dye at 200ppm
concentration

Incubation Titers expressed in U*/ml

period in Laccase MnP LiP

days Control 200ppm of Control 200ppm of Control 200ppm of

dye dye dye

2 1.68 3.26 0.40 0.55 Nd 1.28
4 19.82 28.09 6.72 9.23 0.85 6.21
6 39.31 50.59 9.71 15.86 2.18 9.3
8 57.31 63.01 17.25 27.38 4.07 16.21
10 80.92 98.11 22.36 41.23 8.24 21.32
12 98.64 137.26 31.22 56.75 1.36 5.24

*One unit of laccase&MnP corresponds to the amount of enzyme that oxidized one micromole of guaiacol per minute.
*One unit of LiP correspond to the amount of enzyme that oxidized one micromole of veratryl alcohol per minute.
nd-not detected

Control : Devoid of the dye RBV

Values are the means of duplicate experimental set

V. Discussion
Solid-plate experiments, evaluating the dye Decolorization potential of white-rot fungi, equally good results with different
Pleurotus species and isolates were found e.g. with P. lindquistii (Levin L., 2005), P. florida (Sathiya et al., 2007), P. ostreatus
(~93% Decolorization of Reactive dye 222, on the 6th day of incubation) (Kiran et al., 2012).The biodegradation of three azo
dyes (Congo red, Orange Il and Tropaeolin O) was done by the fungus Phaenerocheatechrysosporium (Cripps et al., 1990).
Kitwechkun and Khanongnuch (36) studied the decolourization of azo dye (Orange IlI) by immobilized white rot fungus
Coriolusversicolor (Kitwechkun and Khanongnuch, 2004).A group of researchers evaluated the possibility of a fungal wastewater
treatment for a mixture of bio accessible reactive azo dyes using biodegradation assays(Martins et al., 2003). Whiterot fungus
Phlebiatremellosa was found capable of decolorizing an array of synthetic textile dyes (Kirby et al., 2000).

The first dye decolourization by white rot fungi Phanerochaetechrysosporium was reported (Tien and Kirk,
1983). Other white rot such as Hirschioporuslarincinus, Inonotushispidus, Phlebiatremellosa and Cariolusversicolor can be used
to decolorise dye effluent (Banat et al., 1996). Later on 29 other white rot fungi capable of dye decolourization were surveyed
(Wesenberg et al. 2003).Decolorisation of dyes by using lignin modifying enzymes were studied.extensively using laccase from
Trametesversicolor (Khammuanget al., 2009), Trametes hirsute, Trametesmodesta, Sclerotiumroysii (Nyanhongo et al., 2002),
Laccariafraterna, Pleurotusostreatus (Balarajuet al., 2007), Lentinuspolychrous (Khammuang and Rakrudee, 2009); LiP from
Phanerochaetechrysosporium and MnP from Phanerochaetechrysosporium, Bjerkanderaadusta, Pleurotuseryngii(Heinfling et
al., 1998).

Conclusions:

The results presented in the present communication show that the white rot fungus S. ostrea

has the potential to remove an azo dye RBV from aqueous solutions and the results of this work, conclude that S. ostrea has the
potentiality in Decolorization of dye Remazol Brilliant Violet, stimulation of secretion of ligninolytic enzymes at lower
concentrations of dye, toxicity of dye at higher concentration to growth and ligninolyticenzyme production of S. ostrea.
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