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Abstract: The aim of the current study was to isolate, identify and characterize keratinolytic bacteria from poultry 

waste dumping soil areas in Vellore, TN, India. Keratinolytic bacteria are commonly found in poultry soils. It has an 

ability to produce the enzyme keratinase.  The organism is selected based on the colony morphology and plated on 

selective medium (Horikoshi). Four bacteria (A, B, C, D) were isolated from collected soil sample .All isolates were 

screened for Keratinolytic activity by casein agar plate method and the protein estimation and protease assay was 

performed. 
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I. Introduction 

 

Keratin is a stable protein, it present in hair, nails, feathers etc. Due to the presence of stable protein it is used in feed 

supplement. The main disadvantage of keratin is degradation. The degradation capacity of keratin is low, it is the major 

problem in recycling. The keratin is degraded by the extracellular enzyme Keratinase. Degradation of keratin is taken place 

by attacking the disulfide bridge [Samuel etal,. H Prasad etal. ] some organisms has the ability to produce the enzyme 

keratin such as Bacillus sp,. B. licheniformis, B. pumilus sps, Thermoanaerobacter, Actinobacteria, Vibrio Sp strain Kr2, 

Streptomyces albus, S. pactum, Fungi such as Dermatophilic and Saprophytic fungi, Aspergillus sp,. Trichophyton 

mentagrophytes, T. gallinae, T.rubrum, Microsporum canis, M. gypseum, Rhizomucor [Bo Xu. Qiaofang et al,.] Keratinize 

has a major role in the field of biotechnology. It involves in the degradation of waste from poultry and leather industry. 

 In the present study we focused on the isolation and characterization of Keratinase producing bacteria from poultry waste 

dumping areas in Vellore, TN, India. 

 

II.  Materials and Methods 

 

The soil samples were collected from poultry waste dumping areas in Vellore (Katpadi) Tamil Nadu during August 2013. 

Soil sample were collected and transferred to sterile plastic bags. The samples were brought to Microbiology Research Lab 

VIT University, Vellore, TN, India. 

 

A. Isolation of bacteria 

 

The isolation of   bacteria was performed by serial dilution   and   spread plate method on basal medium (nutrient agar). In 

10ml of sterile distill water 1g of soil sample   was taken in master dilution. Serial dilution procedure   was carried out   

from 10
-1  

 to 10
-8

.  0.1 ml of the sample was taken from each dilution and plated on the nutrient agar by using spreader L-

rod. The plates were incubated   at 24-48hours at 37
0
c. 

 

B. Characterization and Identification of Keratinolytic Bacteria 

 

Cultural Characterization 

The test organisms were observed under the microscope, they are differentiated based on the colony morphology, size, 

shape, color, and nature of colony. [C M Williams etal,. Veslava Matikericiene etal,.] 

 

Microscopic observation 

The isolates such as A, B, C and D were     Gram stained and observed under light microscope.  The motility was tested by 

hanging drop method. [Zaqhloul TI etal, Z Jahan etal,.] 
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C. Biochemical Characterization 

 

The biochemical test such as indole , methyl red, vogues proskauer , simmon citrate,  catalase; oxidase, urease, nitrate 

reduction, gelatin hydrolysis, starch hydrolysis is carried out for the isolates and the results are tabulated. [Areeb Inamdar 

etal,. C M Williams etal,.] 

 

D. Screening of Keratinolytic Bacteria 

 

The bacterial isolates were inoculated in the Horikoshi medium incorporated with chicken feather.  The P
H
 of the medium 

was adjusted to 8. The medium was incubated in rotary shaker at a speed of 150 rpm for 37
0
c for 7days. After incubation 

the medium is centrifuged at 10,000 rpm for 10 minutes and the supernatant was tested for the enzyme activity. [D J 

Mukesh Kumar etal,.] 

 

E. Enzyme Activity 

 

The casein agar plate were prepared wells were made in the agar surface by using sterile well puncher and various 

concentration (such as 10µl, 20µl) of cell free supernatant was transferred into the well using a micropipette. The plate was 

incubated for 24 - 48 at 37
º
C. The plates were observed for zone of hydrolysis. [ D J Mukesh Kumar etal,.] 

 

F. Effect of pH
 
 

 

Horikoshi broth (containing 0.1% feather) was prepared and the pH
 
 adjusted to 3, 5, 7, and 9. And the test isolates was 

inoculated into medium. The inoculated broth was incubated at 37
0
C for 48 hours.By using spectrophotometer the  

absorbence was measured at 590nm. [Areeb Inamdar etal,. E Vijay Kumar etal,. ] 

 

G. Effect of Temperature
 

 

Horikoshi broth (containing 0.1% feather) was prepared and bacterial isolates were inoculated. And the test isolates are 

incubated at different temperature 4, 25, 35 and 45
º
C. By using spectrophotometer the absorbance was measured at 590 nm. 

[Areeb Inamdar etal,. E Vijay Kumar etal,. ] 

 

H. Estimation of Protein by Lowry’s Method 

 

Folin-ciocalteu’s method was used for the estimation of protein. Different concentration of BSA standard was prepared. All 

solution was made up to 1 ml with distilled water. Followed by   5 ml of alkaline copper sulfate and 0.5 ml of            Folin-

ciocalteu’s reagent is used. Test sample was treated same manner without distilled water. The absorbance of the medium is   

measured at 600 nm against blank by using Bio-Rad.  

 

I. Protease Assay 

 

For the assay of protease, casein   was used as a substrate. Various concentration of test samples (0.5, 1, and 1.5ml)  with 

5ml of TCA (Trichloroacetic acid) and 5 ml of sodium carbonate and followed by 1 ml of Folin-ciocalteu’s reagent was 

added. The absorbance was measured at 600 nm by using Bio-Rad against blank.  

 

Result and Discussion 

 

In the present study four bacteria were isolated named A, B, C and D. The result for identification and characterization of 

all isolated organisms are reported in Table 1 and 2. All the isolates (A-D) were screened for keratinolytic activity on casein 

agar plate medium. The isolates which as the ability to produce the enzyme keratin shows the zone of hydrolysis. Among 

all, only the isolate D showed the zone of hydrolysis. The keratinolytic activity of isolates D showed in Fig.1 
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Table. 1.  Microscopic Observation of Keratinolytic Bacteria. 

 

The colony morphology of D organisms is showed in Fig 2 . The colonies of D isolates were found as white mucoid 

(Rhizoidal growth) gram negative spore forming motile colonies. Based on the cultural and biochemical pathway the isolate 

D is   suggests as Bacillus sp. [Subhasish Saha etal.] The result for pH is reported in Table.3 and Fig.3. And temperature in 

Table.4 and Fig.4.The isolated organism D showed maximum enzyme activity at pH 7 and 35ºc is the optimum temperature 

for the enzyme activity.  

 

 
Table. 2. Biochemical Characterization of Keratinolytic Bacteria 

 
Table.3 Keratinolytic activity at Different concentration 

                            

Concentration 

(µl) 

Zone of hydrolysis (mm) 

10 22 

20 26 

                                                           

 

             
         
            Fig.1 Zone of inhibition on  Casein agar plate                                     Fig.2. Morphology of Bacillus sp on Horikoshi medium                                                                  

Isolates Colony 

Morphology 

Microscopic Characters 

Spore staining Gram staining Motility 

A Rough Non spore forming Negative rods Non motile 

B Yellow Non spore forming Negative rods Non motile 

C Creamy Non spore forming Negative rods Non motile 

D White mucoid Spore forming Negative rods Motile 
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Table 4.   Effect of different pH 

 

Bacterial Isolate D (Bacillus sp) 

pH Range 3 5 7 9 

OD at 590 nm 0 0.015 0.098 0.067 

 

 

 
                                

Fig.3: Effect of pH 

 

 

Table.5:  Effect of different Temperature 

 

 

Bacterial Isolate B4(Bacillus sp) 

Temperature 4 ºC 25 ºC 35 ºC 45 ºC 

OD at 590 nm 0 0.196 0.98 0.364 

 

 

 

 
 

Fig.4: Effect of Temperature. 
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 The concentration of protein in the test sample was found to be 0.882µg/ml. Various concentration of test samples were 

used (such as 0.5ml, 1ml, 1.5ml). 

 

       Enzyme activity is calculated and tabulated. 

 

concentration of test sample 

(ml) 

Concentration of tyrosine released Enzyme  

Units/ml 

        0.5     1.1885 4.3578 

        1     0.9928 5.460 

        1.5     0.8137 8.9507 

 

The figure showing Protease assay at different concentration. 

 

 
                                                              Standard  Protease assay 

 

 

Conclusion 

 

The isolated test organisms are screened for the keratinolytic and protease activity. Among all, the isolates D showed best 

enzyme activity in pH 7 and temperature 35
0
C. In our present study we conclude that our test isolates D (Bacillus sp).It has 

a wider application in the field of biodegradation and to control the pollution and it is an ecofriendly method. 

y = 0.020x
R² = 0.970

0

0.5

1

1.5

2

2.5

0 50 100 150

OD at 660

Linear (OD at 660)

y = 1.122x
R² = 0.999

0

0.1

0.2

0.3

0.4

0.5

0.6

0 0.2 0.4 0.6

OD at 660 nm

Linear (OD at 660 
nm)



International Journal of Enhanced Research in Science Technology & Engineering, ISSN: 2319-7463 
Vol. 3 Issue 8, August-2014, pp: (238-243), Impact Factor: 1.252, Available online at: www.erpublications.com 

 

Page | 243  

 

References 
 

[1]. Areeb Inamdar, Sahera Nasreen and Rashiqua Siqqioui, Screening and production of extracellular feather degrading enzyme 

from bacteria isolates, Department of Biotechnology Shivchnatrapati College Aurangabad MS, India. Vol: 5 no: 2 pp: 65-

75.2012 

[2]. Bo Xu.Qiaofang, Xianghua Tang, Yunjuan Yang and Zunxi Huang, Isolation and characterization of a new keratinolytic 

bacterium that exhibits significant feather degrading capability, School of life science, Yunnan Normal Univrsity Kunming, 

China. Vol.17 no: 8 pp: 78-82. 2009 

[3]. Jahan, S N Khan and M Mozammel Hoq, Screening of Keratinolytic Bacteria from poultry waste, Department of Microbiology 

University of Dhaka. Vol: 56 no: 9 pp: 234-245. 2010 

[4]. Mukesh Kumar, P Priya,S Nithya Balasundari, GS D Nandhidevi, Production and optimization of feather protein hydrolysate 

from Bacillus sp MPTK 6 and antioxidant potential, CAS Botany  university of Madras Guaindy campus Chennai TN 

India.Vol:84 pp:265-275. 2012 

[5]. Prasad V, G Kumar, Karthik L and B Rao KV, Screening of extracellular Keratinase producing Bacteria from feather 

processing area in Vellore TN, India, Molecular and Microbiology research lab Environmental Biotechnology Division, School 

of Bioscience and technology VIT University Vellore TN, India. Vol: 2 No: 3 pp: 559-565.2010 

[6]. Samuel Pandian, Jawahar Sundaram and P Panchatcharam, Isolation, identification and characterization of feather degrading 

bacteria, Department of Biotechnology, Bharath College of science and management, Thanjavur, TN.India.vol:19  no: 5 pp:88-

92. 2012 

[7]. Subhasish Saha and Dharumadurai Dhankaran, Isolation and screening of Keratinolytic Actinobacteria from keratin waste 

Dumped soil in Tiruchirappalli and Nammakkal TN,India, Department of Microbiology Bharathidasan University 

Thiruchirappalli TN, India. Vol: 23 no: 4 pp: 234-245. 2010 

[8]. Veslava Matikericiene, Danute Masilinuience and Saulius Grigiskis, Degradation of keratin containing waste by Bacteria with 

Keratinolytic activity, JSC Biocenters Graiciuno Vilnius Lithnamia.Vol:50 no:4 pp:981-988. 2009 

[9]. Vijay Kumar, M Srijana, Kchaitanya, Y Harish Kumar Reddy and Gopal Reddy, Biodegradation of poultry feathers by a novel 

bacterial isolate Bacillus altitudinis GVC11, Department of Microbiology Osmania University Hydrabad India. Vol: 22 no: 65 

pp: 143-149. 2011 

[10]. Williams, C S Richter, J M Mackenzie and Jason C H Shih, Isolation identification and characterization of a feather degrading 

bacteria. University of Biotechnology program and Department of poultry science and electron microscopy center and 

Department of Microbiology North Carolina. Vol: 19 no: 85 pp: 271-287. 1990 

[11]. Zaqhloul TI, AlBahra M,Al Azmeh H, Isolation identification and Keratinolytic activity of several feather degrading bacterial 

isolates, Department of Bioscience and Technology University of Alexandria Egypth. Vol: 84 no: 8 pp: 365-369. 1998 

 

 

 

 

 

 


