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Screening of Proteolytic Enzymes of Sh.eptomyces sp. Local Strain 
and Their Characterization 
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Protcmse of two Slreptnmyces sp. strain were chosen Cot characterization betaust of the large cltnr zone 
surroundlng the colomy In nutrient agar media containing 1% (wlv) akim milk. Extracellular proteam from t b t  
two Isolatcs SLW 8-1 and 451-3 were cbaractertzed following incubation o f  the isolate in Nutrlent Brotb media 
containing sklm milk or chicken feather (1%). Tbe optimum tctivlty of the prottnse SLW 8-1 war at pH 9 and 80 'C, 
wherean that of the ktratinnsc wms a t  pH 6.5 and 70 'C. Proteast or straln 451-3 showtd its optimum attlvity 
at p H  7.5 and 50 *C whereas the kerrtiaast was at pH 8.5 mod 80 T. 
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Proteases are one of the important enzymes for industry. 
The sale of proteases constitutes around 60% of the total 
sales of industrial enzymes (Adinarayana et al. 2003) and 
around 500 tons of protease enzyme are produced every 
year to llfill demand coming from industries (Crueger and 
Cmeger 1984). 

Many species of bacteria are known in relation to their 
ability to produce protease, such as Bacillus subtiiis, 
Esckerichia coli, Clostridium bifermentans, and 
Streptomyces sp. (Bockle et 01. 1995; Rao et a/. 1 998; Petinate 
et al. 1999b; Adinarayana et a/. 2003; Enggel et 01. 2004). 
Besides protease, Streptomyces sp. is also able to produce 
keratinase, the enzyme that degrades keratin (Letourneaeu 
e! al. 1998; Bressolier el d. 1 999; Moreim er a/. 200 1). Keratin 
is abundant in the nature. It is  usually found in feather, hair, 
nail, and horn (lgnatova et al. 1999). The presence of many 
cystein bridges or disulfide bonds, hydrogen bonds, and 
hydrophobic interactions in keratin structure make this 
substrate very stable, rigid, and it can hardly be degraded 
by common pmteolytic enzymes (Lin el ai. 1992; Bockle et 
d. 1995; Bressolier et al. 1999). 

The test on keratinolytic activity is usually conducted 
by using flour made from chicken feathers. Lintang (2003) 
stated that the amino acid content in chicken feather flour is 
very similar to the amino acids contained in keratin, e.g. the 
amount o f  the amino acid sefine, arginine, and proline. 
Keratin in chicken feathers contains some nutrients, which 
are 8 1% crude protein, 7% crude fat, 1% crude fiber, 0.33% 
calcium, and 0.55% phosphorus. The high nutrient content 
in chicken feathers suggest this is a good feeding substance. 
The constraints faced in using chicken feathers for feed is 
the difficulty in digesting the feathers because keratin is not 
water soluble. A treatment which is usually applied to make 
the feathers more easily digestable is to use high pressure 
and high temperature. This treatment, however, needs a 
very large amount of energy and causes a loss of a large 
amount of its amino acid contents (Ignatova et a/. 1999). A 
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biological approach to treat the waste of chicken feathen 
can be seen as an alternative solution. 

MATERIALS AND MFTHOtS 

Screening of  Proteolytic Slrepfomyces Strains. 
Culturing a strain from the Microbiology Laboratory, 
merit Biology, lnstitut Pertmian Bogor was conducted 
by growing the strains on nutrient agar with t % skim milk 
(NAS media). The culture was then incubated for 7-8 days 
at r m  temperature. Strains which produced protease were 
characterized by formation of clear zone around their colony 
in NAS media. 

Enzyme Production. Pure cultures of the strains were 
transferred into the NAS media and incubated for 7-8 days 
at room temperature. The colonies which grew in the NAS 
media were then harvested using cookborers (with 0.5 cm of 
diameter) and inoculated to 100 ml ofNutrient Broth media 
(3 g beef extract and 5 g peptone in I 1 ofdestilled water) that 
contained I% (wlv) skim milk (NBS) in Erlenmeyer sized 
500 ml. The cultures were incubated at room temperature 
using n shaking incubator with an agitation speed of 240 rpm. 
From the 3" day of incubation, the protease activities of the 
cultures were assessed every 24 h. The results, which were 
conducted until day 14&, were aimed at determining the 
optimum time to yield the crude protease activity produced. 
The crude extracts of protease were sepamted from the cell 
mass by centrirugation (8,000 g for around 5 min). 

Protease Activities. Protease activities were determined 
using a modified Walter (I 984) method. As much as 100 ml 
crude protease extract was added with 0.5 ml of 1% (Hzrvol) 
casein or I % ( d v o l )  chicken feather and 0.5 ml of 200 mM 
buffer Tris-HCI pH 7.5. The solution was then incubated at 
37 "C for 10 min. The reaction was stopped by adding 1 ml of 
10% (wthol) trichloroacetic acid (TCA) with continued 
incubation at 10 "C for 10 min. The next step was 
centrifugation of the reaction solution at 8,000 g for I0 min. 
The supernatant (0.75 ml) was added to 2.5 ml NE~CO, 0.5 M 
and 0.5 ml Folin Ciocalteau reagent ( I  :2), strongly shaken, 
and incubated for I0 min at room temperature and its 
absorbance read at 578 nm. One unit (IU) of the enzyme 










