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Abstract: Keratinases are exciting proteolytic enzymes that display the capability to degrade the insoluble protein   
keratin. Keratinases display a great diversity in their biochemical and biophysical properties. Members of the genus 
Streptomyces are Gram positive and form extensive, branched, stable substrate and aerial hypae bearing long chains 
of conidia. The cell wall is a peptidoglycan that contains L-DAP (diaminopimelic acid) but no characteristic sugar. 
From 1940 through 1957, over 1000 Streptomyces spp. was described. Identification to the species level was based 
on a limited number of subjectively chosen features, with a significant emphasis on morphology and pigmentation. 
To characterize a species of a member of the genus Streptomyces, growth of the organism is mainly based on a 
variety of different media, including complex plant and animal products such as potato, milk, and gelatin, and 
artificial media comprising both organic and inorganic or synthetic media. Keratinolytic actinomycetes can be 
degraded without any chemical or physical treatment. Optimum temperature at 60◦C and pH above 10 completely 
degrade the feathers. A feather degrading actinomycete Streptomyces spp. was identified by microscopic wet mount 
method and their characteristics were analysed. 
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1. Introduction: 

To characterize a species of  an actinomycetes, 
especially a member of the genus Streptomyces, 
certain morphological and cultural properties should 
be considered. These are based upon the growth of 
the organism on a variety of different media, 
including complex plant and animal products such as 
potato, milk and gelatin and artificial media 
comprising both organic and inorganic or synthetic 
media (Waksman, 1919). Burkholder et al., in 1954 
illustrated the morphology of several species of 
Streptomyces and kuster, 1955 classified the conidia 
of Streptomyces into smooth surface and rough 
surface where krassilnikov, 1941 attached great 
importance of morphology of Streptomyces as a 
diagnostic feature. In 1986, Goodfellow et al., 
studied 475 strains, which included 394 Streptomyces 
type cultures by using 139 unit characters. Keratin by 
virtue of its insolubility and resistance to proteolytic 
enzymes is not attacked by most living organisms. 
Nevertheless, keratin does not accumulate in nature 
and therefore biological agencies may be presumed to 
accompalish its removal. Several insects, including 
clothes.  

Moth larvae, carpet beetles and chewing lice 
are known to digest keratin (Waterhouse, 1957). In  
addition, the literature contains numerous reports that 
the ability to decompose keratin is possessed by 
various other microorganisms, members of the genus 

Streptomyces albus (Hirschman et al., 1944) and an 
oral bacterium (Schatz et al., 1955) 
 
2. Materials and Methods:    
2.1 Study of Morphology 
2.1.1 Observation of isolation plates 
        Observing the soil isolation plate under a high 
power magnifying lens, the colony morphology was 
noted with respect to color, aerial mycelium, size and 
nature of colony, reverse side color and feeling the 
consistency with a sterile loop. Baldacci and Grien 
(1955) examined 50 strains of actinomycetes by the 
electron microscope. 
 
2.1.2 Microscopic observation wet mount. 
        On clean grease free glass slide, actinomycete 
colony was suspended in 1-2 drops of water and 
coverslip was placed then it was Observed under 
microscope. It is used to study the shape, size spores, 
motility etc.  
 
2.1.3 Staining 
      The Actinomycetes was preliminarily stained by 
Gram staining procedure described by Cappuccino 
and Sherman (1966) and the acid fast staining 
procedure by Ziehl-Neelsen method was done and the 
slide was viewed under the microscope. 
 
2.1.4 Diffusible pigments test 
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        Cultures were inoculated in the 
glycerol/asparagines agar medium and incubated at 
280C for 14 days. Different color series of 
Actinomycetes were recorded in soil (Ndonde and 
Semu, 2000) such as yellow- brown, blue, green, red, 
orange, gray or violet . 
 
2.1.5 Melanin pigment production 
        Melanin production was considered to cause 
browning of organic media containing tyrosine and 
was carried out with tyrosine agar medium. The agar 
medium was transferred into test tubes, sterilized and 
slanted. The slants were inoculated with active 
cultures and incubated at 27o C. The readings were 
taken on second and fourth day for the production of 
soluble pigments and color of vegetative and aerial 
mycelium. 
 
2.1.6 Degradation activity of Actinomycetes                      

Biodegradation by microorganisms 
possessing keratinolytic activity represents an 
alternative attractive method for improving the 
nutritional value of keratin wastes , as it offers cheap 
and mild reaction conditions for the production of 
valuable products (kim et al., 2001). A number of 
keratinolytic microorganisms have been reported, 
including some species of Bacillus (Suh and Lee, 
2001); Joo et al., 2002; Amare et al., 2003) 
actinomycetes (Bressollier et al., 1999) and fungi (El-
Naghy et al., 1998; Gradisar et al., 2000). 
 
2.1.6.1 Starch hydrolysis 
       Nutrient starch agar plates were prepared and 
sterilized. Then the medium was poured in to plates. 
After solidification of medium the culture was 
streaked on a single line and incubated. A positive 
test was indicated by the clearance of the medium 
around the Colonies, which was further visualized by 
addition of Lugol’s iodine? 
 
2.1.6.2   Casein hydrolysis 
       Skim milk agar plates were prepared and 
sterilized. The plates were inoculated with the 
Actinomycetes isolate in a single line and incubated 
at 30o C for 72 hours. The zone of clearance around 
the colonies indicated a positive result. 
 
2.1.6.3 Gelatin test 
         Nutrient gelatin agar plates were prepared and 
sterilized. Then the medium was poured into plates. 
After solidifying, the actinomycete isolate was 
streaked as single line on the agar and incubated. A 
positive test was indicated by the clearance of the 
medium around the colonies. This was further 
visualized by flooding cultures with acidified HgCl2. 

 

2.1.6.4 Lipid  hydrolysis 
          Spirit blue agar was prepared and tributyrin 
was added as the substrate for lipase activity. The 
substrate mixture as homogenized in the magnetic 
thermal stirrer and sterilized. The medium was then 
inoculated with the Actinomycetes isolate in a zigzag 
manner and incubated. A positive lipase activity was 
determined by the reaction of dye round the colonies 
and on further incubation a zone of clearance around 
the colonies with dye concentrated around the 
colonies. 
 
2.1.6.5 Pectinase Assay 
                400 ml of dissolved agar powder was taken 
and sterilized. Pectin and yeast extract in another 
100ml of distilled water was prepared. 500ml of 
mineral salt solution was dissolved After sterilization 
the organisms were inoculated and the plates are 
incubated at room temperature for 5 days. After 
incubation, the plates were flooded with 1% aqueous 
solution of hexadecyltrimethyl ammonium bromide. 
 
 
3. RESULTS: 
 
 
Table: 3.2 Color of soluble pigments produced by 
the Actinomycetes isolates and their frequency of     
occurrence.   

 

 
S. 

NO 

COLOR 
OF 

SOLUBLE 
PIGMEN

TS 

NUMBE
R OF 

ISOLAT
ES 

PERCENTA
GE OF ALL 
ISOLATES 

(%) 

 
1 
 

2 
 

3 
 

4 

 
Brown 

 
Yellow 

 
Pink 

 
Not clear 

 
2 
 

1 
 

1 
 

1 

 
40 

 
20 

 
20 

 
20 

    
              TOTAL               5 
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Figure 1. Plate shows the Microscopic view of   
Streptomyces spp               
         
4.  Discussion: 
         By the wet mount technique morphology of 
actinomycetes was observed. The cells were 
producing sporophore, which were spirals and rectus 
flexibilis, spores were in long chains and single 
spores formed.  
 In the present study three strains of 
actinomycetes were chosen from soil habitats. It was 
possible to classify actinomycetes colonies to the 
genus level while they are still in the primary culture 
after sub culturing to obtain pure isolates, the bulk of 
the isolates were classified in groups having the 
following characters.  
 
a) Formation of   aerial mycelium, long   chains   
spores no sporangia (Lechevalier et al., 1976) 
b) Formation of aerial mycelium, hyphae having 
single spores, no sporangia,  
c) Formation of substrate and aerial hyphae forming 
spore chains, no sporangia.  
   

All the isolates of actinomycetes are gram 
positive, branched filamentous in nature producing 
spores in chains. All the isolates of actinomycetes are 
non acid fast bacteria. The cells will be blue color. 
 Diffusible pigment of Actinomycetes 
isolates produce brown, yellow, pink coloured 
pigments which determines the presence of 
Streptomyces spp.  

The degradation activity of actinomycetes 
shows that the majority of the isolates were   
Glyomyces, Saccharomonospora and Streptomyces 
sp respectively. 
 
 5. Summary and Concluding remarks: 

The present study mainly involved in the 
isolation of Streptomyces based on the morphology 
and identification such as wet mount and staining 

techniques. The Streptomyces species isolation was 
also mainly based on the physiological characters and 
its potentiality were identified. Further work is 
focused on the processing and isolation of bacterial 
species which is based on a limited number of 
subjectively chosen features, with a significant 
emphasis on morphology and pigmentation (Williams 
et al., 1983). 
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