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Abstract: The study rely on the bio-degradation of dyes for water quality management that having toxic and carcinogenic 

effect to abiotic and biotic environment; widely used in textiles industries and released as effluents. In present study species 

of algae and fungi used to degrade the Bromophenol blue and Coomassie blue R dyes viz. gram positive bacteria 

Rhodococcus rhodochrous MTCC 291 and white rot fungi Phanerochaete chrysosporiom MTCC 787. The bacteria has 

negatively oxidative, positively catalytic and have high nitrile hydratase activity properties. The fungus has unique 

extracellular oxidative enzymes activity with having lignin peroxidase biochemical intermediate and secretes array of 

peroxidases and oxidases. The cultured cell growth of Rhodococcus rhodochrous MTCC 291 and maintained in medium of 

yeast extract, peptones and NaCl while of Phanerochaete chrysosporiom MTCC 787 in the medium of malt extract, glucose 

and peptone in experiment. The λ max  for Coomassie blue R and Bromophenol blue observed at pH range 4.6±0.2 to 8.6±0.2 

with concentration range 15μM to 240μM was 562 nm and 590 nm. Range of pH was selected by keeping in view the pH 

change in 48 hrs incubation period during which pH of cultured media changed from 5.5±0.2 to 8.4±0.2 in case of bacteria 

and 5.5±0.2 to 4.6±0.2. 0.2% to 1.4% and 1% to 2.4% variation of λ max observed at different pH range for bromophenol 

blue and Coomassie blue R in different cultured media used for bacteria and fungi. Results are discussed after 48 hrs of 

microbial degradation 
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1. Introduction 

In human civilization importance of dyes to humans in both 

ancient and contemporary is well documented. Microbial 

degradation of these dyes an impressive step than conventional 

removal using adsorption onto activated carbon. Synthetic dyes 

mainly poly-aromatics from industrial wastewater gained 

concern due their carcinogenic health effects as well as 

environmental problems, persuaded environmental engineers to 

develop various techniques for the treatment of such hazardous 

compounds [1][2][3]. Heterocyclic, multiple ring compounds 

and quaternary carbon atoms impart the increased resistance 

towards the biodegradability [4]. Broadly use of synthetic dye 

in textiles industries are reported with diversified application 

[5[[6]. The genus Rhodococcus is important for both 

environmental and biotechnological applications because of its 

extraordinary capacity for metabolizing recalcitrant organic 

compounds [7][8]. Phanerochaete sordid Used for 

decolourisation azo and anthraquinone dyes from industrial 

effluents [9]. A large number of enzymes from different plants 

and microorganisms have been reported to play an important 

role in an array of waste treatment applications [10].                                                                                       

In recent years, a lot of research has been done to develop 

processes based on peroxidases from plants and fungi for the 

treatment of wastewater containing colored pollutants [11]. 

This study finally emphasized that an enzymatic approach  

 

based on peroxidases activity has attracted much interest in the 

remediation/ decolourisation of various dyes present in 

wastewater/ industrial effluent [12]. Peroxidase based dyes 

treatment will provide a reasonable basis for the development 

of biotechnological processes for continuous color and 

aromatic compounds removal from various industrial effluents 

at large scale [10]. Decolourisation of was bromophenol blue 

and commassie blue R dyes was investigated by using three 

sources of fungal laccase with the origin of Aspergillus oryzae, 

Trametes versicolor, and Paraconiothyrium variabile [13]. 

Selected microbial cultures for dyes degradation is based on 

having nitrile hydratase activity of bacteria and oxidases/ 

peroxidases activity for fungi [14]. In our study, nitrile 

hydratase activity of bacteria Rhodococcus rhodochrous and 

peroxidases, oxidases activity of white rot fungi Phanerochaete 

chrysosporiom will be discussed for removal of bromophenol 

blue and commassie blue R dyes. 

 

2. MATERIALS AND METHODS 

The microorganism used in this study is bacterial strain 

Rhodococcus rhodochrous MTCC 291 and fungus 

Phanerochaete chrysosporiom MTCC 787, was obtained from 

the Microbial Type Culture Collection and Gene Bank 

(MTCC), IMTECH, Chandigarh.  
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2.1 Procurement and Maintenance of microbial Cultures 

Bacterial species culture are maintained by sub-culturing at 

regular intervals in freshly prepared autoclave medium 

prepared from yeast extract, peptones, NaCl and fungal species 

in presence of malt extract, glucose, peptones respectively. 

Cultures were incubated at 37
0
C under stationary conditions. 

The broths were autoclaved at 15psi for 30 minutes. 

 

2.2 Instrumentation  

Among variable parameters pH and optical density were 

measured immediately by using portable pH meter (Eutech. pH 

tester 30) and UV-Visible double beam spectrophotometer 

(Hitachi-U2000; Japan). Centrifugation of sample to make the 

solution cell before taking the absorbance to determine the 

degradation phenomena by using centrifuge ( TD5G Bench Lab 

5000rpm). Maintenance of media culture done by autoclaving 

at different intervals of time in autoclave (Tuttanauer EL-D line 

model 28-160 liters). 

liters). 

 

3.  RESULTS AND DICUSSION 

Effect of concentration on maximum wavelength with different 

dyes in NaCl and glucose solution is studied. Calibration 

curves graphs of dyes are plotted  in concentration vs. 

absorbance by taking different concentration of dyes ( 

0.24mM, 0.12mM, 0.06mM, 0.03mM and 0.015mM) in the 

solutions of glucose and sodium chloride to check the  effect of 

media on the optical density of concerned synthetic organic dye 

with λ max  562 nm for Coomassie blue R and λ max  590 nm 

Bromophenol blue. Decrease in the concentration leads to 

dectrease in the optical density of bromophenol blue and 

commasie blue R dyes with good corelatation in glucose media 

as shown in Fig: 1, 2. The scanning for λ max were carried out 

by the adjusting the pH of the stock solution of the dyes with 

the help of 1M NaOH and 1M HCl. The scanning revealed no 

significant of pH on the dyes within pH range 4.6 to 8.5. The 

range was selected keeping in the view pH change in 48 hours 

incubation period during which pH of the culture medium 

changed from 5.2 to 8.7 in case of Rhodococcus rhodochrous 

MTCC 291. and from 4.9 to 8.1 in case of Phanerochaete 

chrysosporiom MTCC 787.  No significant change was found 

in absorbance at different pH as shown in Fig.3, 4. Degradation 

of dyes by microorganisms determined by measuring optical 

density on spectrophotometer. Different concentration of two 

dyes bromophenol blue and commassie blue R of different 

concentration (0.24mM, 0.12mM, 0.06mM, 0.03mM and 

0.015mM )  were inoculated with cultures ( 10% v/v). The 

sample absorbance was measured at different time intervals 

(0h, 12h, 24h, 36h and 48h) in the supernatant sample of 

centrifuging at 5000 rpm for 20 minutes to make it cell free 

media. Decrease in the optical density with time is describing 

the growth kinetic of two microbial culture and degradation of 

two different dyes as shown by 3D-graphs in Figure: 7, 8, 9, 

and 10. Percentage degradation of different dyes at with 

different intervals and maximum and minimum degradation for 

both dyes bromophenol blue vs. commassie blue R in case of 

bacterial culture Rhodococcus rhodochrous MTCC 291 vs. 

fungal culture Phanerochaete chrysosporiom MTCC 787 

shown in Figure: 5, 6. 

 

4. CONCLUSION 

Maximum (75.1 %) and minimum (50 %) degradation of 

Bromophenol blue observed at concentration 120μM and 15 

μM in case of Rhodococcus rhodochrous MTCC 291  

Maximum (68.1.0 %) and minimum (48.8 %) degradation of 

Commassie blue R observed at concentration 30 μM and 

240/15 μM in case of Rhodococcus rhodochrous MTCC 291. 

Maximum (83.7 %) and minimum (64.5 %) degradation of 

Coomassie blue R observed at concentration 240μM and 120 

μM in case of Phanerochaete chrysosporiom MTCC 787. 

Maximum (78.2 %) and minimum (68.5%) degradation of 

Bromophenol blue observed at concentration 15μM and 240 

μM in case of Phanerochaete chrysosporiom MTCC 787. 

Maximum percentage degradation of bromophenol blue 

observed at higher concentration and at lower concentration for 

Coomassie blue R in case of Rhodococcus rhodochrous MTCC 

291 and vice versa for Phanerochaete chrysosporiom MTCC 

787. 
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Figure: 1 λ max. Variation at different concentration                               

               

 

Figure: 2 λ max. Variation at different concentration 

 

1.12

1.56

1.29

1.45

1.58

0.848 0.807 0.763 0.741 0.722

0

0.5

1

1.5

2

4.6 5.5 6.0 6.5 8.8

NaCl Glucose

pH

O
pt

ica
l d

en
sit

y
@

 56
2 n

m

                

Figure: 3   λ max vs. pH effect for Commassie blue R 
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Figure: 4   λ max vs. pH effect for Bromophenol blue 
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Figure: 5   Dyes degradation by R. rhodochorous 
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Figure: 6   Dyes degradation by P. chrysosporium 
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Figure: 7 Bromophenol degradation by R. rhodochorous 
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Figure: 8 Commasie B degradation by R. rhodochorous 
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Figure: 9 Bromophenol degradation by P. chrysosporium 
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Figure: 10    Commasie B degradation by P.chrysosporium 
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