
AV.PD.C Library 

1013939 
810.914 SHE 

2 



A.VP.D.C Library 

1013939 
810.914 SHE 

J3435 

LIBRARY 

ACG.NO..... 

Aiai 

Coieg 



Hydrabad Karnataka Hosagannada Sahityada Janapara 
Niluvugalu 
Author 

Copies 
Pages 

First Impression: 2018 

Price 
DTP 

Paper used 
Published by 

: Dr. Shiladevi S. Biradar 

ISBN 

Post : Rudrawadi-5853 14 Tq: Aland 
Dist: Kalaburagi (Cell :8197261017 

:Author's 

:1000 
:284+xiit=296 

: 250/ 
Vachan Chetan Computers, Bidar 

Cell :9916424411 
:70gsm NS Maplitho 
:Rachana Publishing Society No 10-646, 
Near S B Temple, Kumbar Lane, Kalaburagi 

:978-81-932465-9-7 

8 900 
8 OO0O 

8 9094Xii=9ES 

8 9R0/ 

so.T°.S.WN: F2S-eN-aL8-F-2 



92 



XI1 

92a 

923 



Jaso 

Jedosd. 

eg 

ISBN : 978-81-932465-9-7 



















































1



2



3



4



























































ICPAS 2020
Proceedings of KSTA sponsored International Conference on Physics and Allied Sciences (ICPAS-2020)
ISBN-978-93-5406-213-1

Edited by

  Dr. S K Satnoor  
Principal & Associate Professor in Electronics, BVBDC, Bidar

  Dr.S.M. Hanagodimath  
Professor in Physics, Gulbarga University, Kalaburagi

  Dr. K Siddappa    
Professor in Chemistry, Gulbarga University, Kalaburagi

  Dr.Y D Bodake   
Professor in Chemistry, Kuvempu University, Shivmogga

  Dr. A R Koppalkar  
Principal & Associate Professor in Physics, SSMC, Shahabad

Technical Programme Committee

Table of Contents

Message
Dr. S V Halse, Vice-Chancellor, Davangere University, Davangere, Karnataka,

Message 1
Dr. Bhimashankar C. Bilgundi, President, HKE Society, Kalaburagi,

Message 2
Dr. Basavaraj G Patil, Convener, College Governing Body & Governing Council,HKE Society, Kalaburagi ,

Message 3
Dr. A M Ramesh, Chief Executive Officer, KSTA, Govt. of Karnataka, Bangaluru ,

Editorial
Dr. S K Satnoor, Dr.S.M. Hanagodimath, Dr. K Siddappa, Dr. Y D Bodake, Dr. A R Koppalkar ,

Section 1: Distinguished Talks

Quantum Technology with Ultra-cold atoms 1
Saptarishi Chaudhuri, Raman Research Institute, Bengalore ,

Scaling Up Science On The Small-Scale: Soft Lithography To Micromixers 2
Meenakshi Viswanathan, BITs Pilani, Hyderabad Campus

Space Debris – Are We Ready For The Disaster? 3
P.J. Bhat, Distinguished Scientist(Retired), Former Deputy Director, URSC, ISRO, Benagluru

Memristor device based on TiO2 for the Detection of Bovine Serum Albumin (BSA) 4
S. Narayana Jammalamadaka,Magnetic Materials and Device Physics Laboratory, Department of Physics, Indian Institute of Technology Hyderabad, India

Section 2: Research Papers

Physics
Chemistry
Mathematics
Electronics
Computer Science
Others

11-03-2020: Published by BV Bhoomaraddi College of Arts, Science and Commerce, Bidar

http://icpas.bvbcollegebidar.org/
file:///I:/ICPAS_2020_Proceedings/material/tpc.pdf
file:///I:/ICPAS_2020_Proceedings/material/message.pdf
file:///I:/ICPAS_2020_Proceedings/material/message1.pdf
file:///I:/ICPAS_2020_Proceedings/material/message2.pdf
file:///I:/ICPAS_2020_Proceedings/material/message3.pdf
file:///I:/ICPAS_2020_Proceedings/material/edt.pdf
file:///I:/ICPAS_2020_Proceedings/material/sc.pdf
file:///I:/ICPAS_2020_Proceedings/material/mv.pdf
file:///I:/ICPAS_2020_Proceedings/material/pj.pdf
file:///I:/ICPAS_2020_Proceedings/material/sj.pdf
file:///I:/ICPAS_2020_Proceedings/material/Physics.pdf
file:///I:/ICPAS_2020_Proceedings/material/Chemistry.pdf
file:///I:/ICPAS_2020_Proceedings/material/Mathematics.pdf
file:///I:/ICPAS_2020_Proceedings/material/Electronics.pdf
file:///I:/ICPAS_2020_Proceedings/material/CS.pdf
file:///I:/ICPAS_2020_Proceedings/material/Others.pdf


Proc. of KSTA Sponsored International Conference on Physics and Allied Sciences [ICPAS-2020] 

 
 

27 
 

Decolorization of Toxic Azo Dye Amido Black 10B by a 

Bacterium 

Dr. Ramesh S. Masarbo 

Assistant Professor, Department of Chemistry, HKES A V Patil Degree College, Aland, 

Kalaburagi 585302 Karnataka, India 

 

ABSTRACT 

Amido Black 10B, a diazo dye having 

various industrial applications was 

decolorized by a bacterium Kerstersia sp. 

strain VKY1. The effect of various 

parameters such as dye concentration, pH, 

temperature and NaCl concentration was 

investigated. At 200 mg/L dye 

concentration, the strain decolorized 81% of 

the dye at temperature 35 oC and pH 7.0 in 

36 h of incubation. This strain decolorized 

the dye over a wide range of pH (5-11), 

temperature (25-55 oC), and NaCl 

concentration (5-30 g/L). Further, the strain 

decolorized Amido Black 10B up to 600 

mg/L in 48 h.  The cell free extract of the 

strain VKY1 grown on Amido Black 10B 

exhibited the azoreductase activity of 0.7034 

µM/min/mg protein. UV–Vis spetroscopy 

investigation of the dye decolorized sample 

indicated the formation of breakdown 

products of azo bond.   

KEYWORDS 

Azo dye, Toxic, Decolorization, Amido 

Black 10B, Kerstersia sp., Azoreductase 

INTRODUCTION 

Synthetic dyes are extensively used for 

textile dyeing, paper printing, color 

photography, as an additives in petroleum 

products and food industries [1]. Azo dyes 

(N = N group) form the largest class of 

synthetic dyes with a variety of color and 
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structure [2]. The worldwide production of 

these dyes is currently estimated at 4, 50,000 

tons/year with almost 50,000 tons/year lost 

in effluent during application and 

manufacture. At the time of production and 

application, about 25% of these dyes are lost 

as waste effluents [3].
 
This leads to severe 

environmental hazards like curtailment of 

sunlight diffusion, photosynthetic activity 

and water quality [4]. Further, most of these 

azo dyes are hazardous causing cancer and 

mutations [5]. There are a variety of 

treatment methods for dye effluent that are 

broadly classified as chemical, physical and 

biological [6]. Conventional physical and 

chemical degradation methods of azo dyes 

are less efficient, have high running cost and 

produce sludge [7, 8]. Microbial 

decolorization of azo dyes is found to be 

eco-friendly, cost effective and viable 

alternative to the physicochemical methods, 

thus making it most desired method for 

treatment of dyes [9]. Bacteria and fungi are 

found to be the most promising 

microorganisms in treatment of dyes [10]. In 

most of the cases, azoreductase is involved 

in cleaving the N=N bond in dyes [11]. The 

azoreductase cleaves the azo bond 

reductively in presence of NADH as a 

cofactor yielding aromatic amines and 

sulfonates [12]. 

 Amido black 10B is an amino acid 

staining diazo dye with very high toxicity. It 

is applied to all kinds of natural fibers such 

as wool, cotton, and silk as well as to 

synthetics like polyesters, acrylics, and 

rayon. It is also used in the paint, ink, 

plastics, and leather industries. It not only 

damages the human respiratory system but 

also causes skin and eye irritations. 

 In this study, the decolorization 

Amido Black 10B by the bacterum 

Kerstersia sp. strain VKY1 was 

investigated. The effects of various 

parameters such as initial dye concentration, 

pH, temperature and salinity were 
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investigated to establish the optimum 

conditions for the decolorization of Amido 

Black 10B. Further, azoreductase, an 

enzyme involved in the cleavage of azo 

bond was demonstrated in the cell free 

extract of cells of this strain. The dye 

decolorized sample was subjected to UV-

Vis spectroscopic analysis for identification 

of decolorization products.  

MATERIALS AND METHODS 

Dye and chemicals 

Amido Black 10B was purchased from 

SDFCL, Mumbai, India. NADH was 

procured from Sigma, Steinem, Germany. 

The media supplements peptone and yeast 

extract and other chemicals of culture media 

were obtained from Hi-Media and SDFCL, 

India. Chemicals of scientific grade and of 

the maximal lucidity are used in the study. 

Microorganisms and culture media  

The bacterial culture Kerstersia sp. strain 

VKY1 used in this study was previously 

isolated in this laboratory [13]. The mineral 

salts (MS) medum contained K2HPO4; 6.3 

g/L, KH2PO4; 1.8 g/L, NaCl; 5 g/L, 

MgSO4.7H2O; 0.1 g/L, MnSO4; 0.1 g/L, 

CaCl2.2H2O; 0.1 g/L, FeSO4.7H2O; 0.1 g/L, 

Na2MoO4.7H2O; 0.006 g/L. The medum pH 

was adjusted to 7. The MS medum was 

supplemented with yeast extract (2.5 g/L) 

and peptone (5 g/L). 

Decolorization experiment 

The decolorization experiment was carried 

out at 37 oC in Erlenmeyer flask (250 ml) 

containing 50 ml of MS medium with 

Amido Black 10B (200 mg/L). After 

sterilization at 121 oC and 15 lb pressure for 

20 min, the flask was inoculated with 

bacterial cells. Percent decolorization of the 

dye was recorded by checking the optical 

density (620 nm) of the supernatant of the 

culture samples withdrawn at regular time 

intervals using UV-Vis spectrophotometer 

(Specord 50, Germany). The percent 

decolorization of the dye was computed by 

the following formula [14]. 
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Where, A0 is initial O.D. and A1 is final O.D.  

Effect of different parameters on Amido 

Black 10B decolorization  

The effect of different concentration of dye 

(200-600 mg/L), pH of medium (5-11), 

temperature (25-55 oC) and NaCl 

concentration (5-30 g/L) on the 

decolorization of Amido Black 10B by 

Kerstersia sp. VKY1 was studied. 

Preparation of cell free extract 

The bacterial cells grown in 1000 ml of MS 

medium containing 200 mg Amido Black 

10B were harvested by centrifugation at 

12,000 rpm for 10 min at 4 oC. The cells 

were washed and suspended in 50 mM 

potassium phosphate buffer (pH 7). Then the 

cell suspension was subjected to sonication 

in cold condition (Vibra Cell Ultrasonicator 

VC 375, USA). The sonicated cells were 

centrifuged at 12,000 rpm for 10 min at 4 oC 

and the resulting supernatant was used as 

crude enzyme.  

Assay of azoreductase 

Azoreductase was assayed by the modified 

method of Zimmerman et al, 1982 [15]. For 

the assay of azoreductase, 1 mM Amido 

Black 10B (40 µL) and crude enzyme (40 

µL) was taken in 50 mM phosphate buffer 

(600 µL, pH 7.0). To this mixture, 1 mM 

NADH (40 µL) was added and the enzyme 

activity was monitored by decrease in 

optical density of NADH at 340 nm 

spectrophotometrically. A difference in 

absorbance unit/min/mg protein was taken 

as one unit of enzyme activity. The enzyme 

assay was carried in triplicate. 

UV-Vis spectra analysis 

The dye decolorization and the formation of 

metabolites were tracked by the variation in 

the UV-Vis spectra (200 nm to 800 nm) 

using a UV-Vis spectrophotometer 

(Analytikjena Specord 50, Germany). 

RESULTS AND DISCUSSION 
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Time course for Amido Black 10B 

decolorization 

At 200 mg/L dye concentration the strain 

VKY1 decolorized 60% of the dye in first 

12 h and reached maximum decolorization 

of 81% in 36 h of incubation (Fig. 1). 

Abhishek et al, 2015 [16] showed the 

adsorptive removal of 20 mg/L Amido 

Black 10B. Selvam et al, 2012 [17] 

demonstrated decolorization of only 78 % of 

Amido Black 10B by using fungus Trametes 

versicolor with initial 25 µM concentration.  

Xiuju et al, 2011 [18] reported the 

decolorization of only 25 mg/L methyl 

orange in 25 h by photocatalytic method.   

 

Figure 1. Decolorization of Amido Black 

10B by Kerstersia sp. strain VKY1 at 

different time intervals. 

 

Effect of dye concentration on the 

decolorization of Amido Black 10B  

The effect of dye concentration (200, 400, 

600, 800 mg/L) on the decolorization 

potential of the bacterium was investigated. 

It is evident that the strain could effectively 

decolorize (Table 1) the dye at different 

initial dye concentrations. Strain VKY1 

could decolorize the dye up to 

concentrations of 600 mg/L. However the 

percentage of decolorization slightly 

decreases with increase in the dye 

concentration. This bacterial strain exhibited 

relatively higher decolorization competence 

than those of the other reported bacterial 

strains. Poornima et al, 2014 [19] reported 

similar results for decolorization of Amido 

Black by laccase from Rigidoporus 

ulmarius. Rajguru et al, 2000 [20] reported 

the biodegradation of Amido Black 10B up 

to a maximum dye concentration of only 

100 mg/L. Pei-Jie et al, 2012 [21] showed 
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the decolorization of methyl orange up to a 

maximum 200 mg/L concentration. Saratale 

et al, 2009 [22] showed the decolorization of 

scarlet R up to a maximum concentration of 

only 250 mg/L. 

Table 1. Percent decolorization of Amido 

Black 10B by Kerstersia sp. strain VKY1 at 

increasing dye concentrations. 

 

 

 

Effect of media pH on the decolorization of 

Amido Black 10B  

The strain VKY1 showed maximum 

decolorization the dye at pH 7 (Table 2). 

Though the strain showed good decolorizing 

ability at wide pH range 6-11 but the 

decolorization efficiency decreased below 

and above pH 7. This property of the 

bacterium is most desirable as the textile 

wastewaters have varying pH from acidic to 

alkali. Senthilkumar et al 2014 [23] reported 

that a white-rot fungus Phanerochaete 

chrysosporium was able to decolorize 

Amido Black 10B only in the acidic pH 3-7. 

Modi et al, 2010 [24] reported that Reactive 

Red 195 was decolorized by Bacillus cereus 

M1 at optimum pH between 6 and 7.5. On 

the contrary, the strain VKY1 is able to 

decolorize the dye at different pH ranges. 

Effect of temperature on the decolorization of 

Amido Black 10B  

The dye decolorization was studied at the 

temperature range from 25 to 55 oC (Table 

2). The optimum temperature for the highest 

decolorization of the dye is 35 oC. The strain 

also exhibited the decolorizing ability in 

wide range of temperature. The decolorizing 

capacity increased gradually from 15 to 35 

oC and then declined due to thermal 

denaturation. This strain has the capability 

to decolorize the dye in the temperature 

range from 25 to 55 oC. Wong et al, 1996 

[25] observed that the Klebsiella pneumonia 

Time 
Concentration of dye 

200 
mg/L 

400 
mg/L 

600 
mg/L 

800 
mg/L 

12 h 60 48 22 9 
24 h 72 57 33 15 
36 h 81 71 54 21 
48 h 81 71 62 25 
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RS-13 could not degrade Methyl Red above 

40 oC. 

Effect of salt concentration on the 

decolorization ofAmido Black 10B  

Textile effluent contains salts of sodium and 

potassium which are used for salting out of 

the dyes and are released into the effluent 

along with unused dyes [26]. Hence the 

decolorization potential of this strain for 

Amido Black 10B at increasing NaCl 

concentrations (5-30 g/L) was assessed. The 

results suggested that the strain is resistant 

to the NaCl concentrations up to 30 g/L. 

However, the decolorization time increased 

with increase in NaCl concentration. 

Inhibitory effect of NaCl on dye 

decolorization was noticed on increasing the 

concentration of salt beyond 30 g/L (Table 

2). Anjaneya et al, 2011 [27] demonstrated 

the decrease in the percent decolorization of 

metanil yellow at NaCl concentration above 

15 g/L. Guo et al, 2008 [28] stated that salt 

concentration above 3 g/L can cause 

obstruction of bacterial metabolism. On the 

other hand, the strain VKY1 decolorized the 

dye even at higher salt concentrations of up 

to 30 g/L. 

Table 2. Percent decolorizationof Amido 

Black 10B by VKY1 at different (a) pH 

values (b) temperatures (c) NaCl 

concentrations. 

Dye concentration was 200 mg/L 

Assay of azoreductase 

The azo dye decolorization involves the 

breakage of the N=N bond reductively by 

azoreductase. There was a significant 

decrease in O.D. at 340 nm, when NADH 

was added to the cell free extreact in the 

presence of Amido Black 10B. The The 

Time 
pH Temperature Salt concentration 

5 7 9 11 25°C 35°C 45°C 55°C 10 g/L 20 g/L 30 g/L 40 g/L 
12 h 32 60 43 36 38 60 46 27 51 47 38 15 
24h 53 72 66 59 57 72 65 38 63 59 51 36 
48 h 55 81 75 67 68 81 78 46 74 70 64 41 
72h 55 81 75 67 68 81 78 46 75 70 65 45 
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crude enzyme showed 0.7034 µM/min/mg 

protein of azoreductase activity for Amido 

Black 10B. The induction of azoreductase 

showed that Amido Black 10B can be 

decolorized by the enzymatic action. 

Anjaneya et al, 2011 [27] reported such 

induction of azoreductase involved in the 

breakage of N=N bond in methyl orange and 

metanil yellow respectively. 

Analysis of Amido Black 10B decolorization 

products 

UV-Vis spectra of Amido Black 10B 

showed only one absorbance peak at 620 

nm. With the passage of incubation time, 

there was a shift in the absorption maxima 

of the spent medium resulting in the decline 

of the peak at 620 nm and emergence of new 

peaks in UV region. The dissipation of the 

peak at 620 nm shows that the N=N bond is 

completely broken. Emergence of peaks in 

UV region indicated the generation of 

aromatic metabolites with smaller molecular 

weight (Fig. 2).  

  

 

Figure 2. UV-Vis spectra of Amido Black 

10B at different incubation time by VKY1. 

 

CONCLUSION 

The bacterial strain Kerstersia sp. VKY1 is 

capable of decolorizing higher 

concentrations of Amido Black 10B in a 

short incubation time. The strain exhibited 

good decolorization efficiency at pH from 6-

11 and temperatures from 25 to 45 0C. The 

strain showed decolorization potentiality 

even at higher NaCl concentrations of up to 

30 g/L. HPLC analysis of the sample 

revealed four peaks corresponding to dye 

and its decolorization products. The dye 

decolorizing competence of the strain VKY1 
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over an extensive range of dye 

concentration, pH, salt concentrations and 

temperatures could have application in the 

treatment of effluents from dyeing 

industries. 
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About the Book 

The present book reveals the Bastes to innovative research skills in plant Blotechnology, The detaled Plant Biotechnology 
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gene transfer in plants and the production of transgenic plants and application of transgenic in crop improvement. Bt cotton 
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