
Pak. J. Biochem. Mol. Biol. 2015; 48(1): 15-17 

 

Screening and enhanced production of protease from a thermophilic 

Bacillus species 
 

Aysha Kamran1*, Zainaib Bibi2 and Mustufa Kamal1 
1Department of Biotechnology, University of Karachi, Karachi, Pakistan 

2The Karachi Institute of Biotechnology and Genetic Engineering (KIBGE), University of Karachi, Karachi, 

Pakistan 

 
Abstract: Thermophilic Bacillus species was observed as the best candidate for maximum production of protease. Screening of protease 

indicated clear hydrolytic zone around culture on casein agar plate. It revealed the ability of culture to release protease extracellularly. 
Optimization of casein as a carbon source showed maximum production of protease with 1 % concentration.  Incubation period of 72 hours 

was found as optimum for synthesis of maximum concentration of protease that produced 335 U/ml/min. Such high production yield of 

protease showed its broad potential applications in different biotechnological and industrial processes. 
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INTRODUCTION 

 

Proteases are considered as one of the main 

groups of industrially valuable enzymes with several 

applications. Proteases can be used in detergent, 

baking, chess production, de-hairing, waste 

management, in recovery of silver and as meat 

tenderizer1.Several microbial species have been used 

for the production of different enzymes. Among 

them, Bacillus strains have been investigated for 

hyper production of alkaline, thermo-stable and 

broad pH range stable enzymes which mostly have 

high metabolic diversity2. Such strains are also 

mostly preferred due to short cultivation period, less 

space requirement and relatively easy genetic 

modification for production of enzymes with more 

efficient properties that can be employed for 

different biotechnological applications3, 4.   Bacterial 

proteases are mostly released extracellularly in 

fermentation medium. Protease from Bacillus species 

have been purified and characterized with high 

catalytic activity and broad substrate specificity5, 6. 

Proteases contribute more than 65% of total 

enzyme market and have several biotechnological 

applications7. They are also classified as exo-

peptidases and endo-peptidases. Exo-peptidases 

involve in the catalytic process of proteins and 

cleave the peptide bonds at N or C terminal of 

polypeptide chains while endo-type hydrolyze the 

peptide bonds within polypeptide chain8.Different 

fermentation strategies have been investigated for 

hyper production of protease such as submerged and 

solid state fermentation. However, submerged 

fermentation has been used for the maximum 

production yield of enzymes due to easy nutrients 

and oxygen availability to the culture as well as less 

time required9-11. 

In this study, an attempt was made to screen the 

thermophilic Bacillus species for the production of 

protease extracellularly. Initially, substrate 

concentration was optimized in fermentation 

medium and then the effect of temperature was 

investigated for maximum enzyme production. 

Enzyme activity was also analyzed on the casein 

containing agar plate that indicated the proteolytic 

activity of enzyme for different industrial 

bioprocesses. 

 

MATERIALS AND METHODS 

 

Different Bacillus species were obtained from a 

culture bank of Department of Biotechnology, 

University of Karachi, Pakistan. Initially, bacterial 

isolates were screened for protease production on 

Luria Bertani (LB) agar plates supplemented with 

1% casein. Bacillus species which showed high 

proteolytic activity was selected for further work. 

Selected Bacillus species was preserved on LB agar 

slants for short term preservation and in 40% 

glycerol for long term preservation. Culture was 

maintained by regular sub-culturing on fresh media. 

Submerged fermentation strategy was 

investigated for maximum production yield of 

protease by Bacillus species. Fermentation time and 

substrate concentration were optimized for 

maximum production of enzyme. 

The influence of different substrate 

concentrations was examined on the production of 

protease by inoculating Bacillus species in 0-2% 

casein containing LB broth for 72 hours at 60°C in 

orbital shaker (120rpm). 

The impact of incubation time was analyzed on 

the maximum production of protease from Bacillus 

species. Culture was inoculated in growth medium 

and incubated at different temperatures ranging from 
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24 to 96 hours. After each time interval, fermentation 

broth was centrifuged at 5,000rpm for 10 minutes at 

4°C. Supernatant was used to determine the catalytic 

activity of enzyme by Kunitz method12 under 

standard assay conditions. 

The protease activity was determined by Kunitz 

method12. 0.5ml cell free filtrate (CFF) and 0.5ml of 

1% (w/v) casein solution (dissolved in 0.1M Tris-

HCl buffer having pH-8.0) were incubated at 37°C 

for 20 minutes.Then reaction was terminated by 

adding 1.5ml of 0.3M trichloroacetic acid and then 

centrifugation was performed at 10,000rpm for 10 

minutes at 4°C. Optical density was measured at 

280nm by spectrophotometer. All enzyme assays 

were performed in triplicates. One Kunitz unit is 

defined as “the amount of enzyme which affects a 

∆A280 of 0.001under standard test condition”. For the 

estimation of protein concentration, a dye binding 

method13 was used. Bovine serum albumin (BSA) 

solution was prepared with 100µg/ml stock 

concentration. Then, standard curve was prepared by 

diluting the stock concentration from 10-100µg.the 

protein concentration was monitored in term of 

absorbance at 595nm. 

 

RESULTS AND DISCUSSION 

 

Screening of different Bacillus isolates indicated 

the selection of thermophilic Bacillus species that 

confirmed the maximum production of protease by 

showing clear milky zone around its culture on 

casein agar plate (Figure 1). Such hydrolytic zone 

also revealed the extracellular protease production 

that has potential applications in different industries 

including leather industry where protease can be 

used in de-hairing of animal hides14.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Screening of thermophilic Bacillus species on LB agar 

medium supplemented with 1 % casein. 

 

 

 

 

The effect of substrate (casein) concentration 

was examined for maximum protease production 

from Bacillus species. It was observed that 

maximum production was achieved with 1 % 

substrate concentration and synthesized enzyme with 

322 U/ml/min (Figure 2). Concentration above or 

below optimum decreased the enzyme production. 

About 287 and 283 U/ml/min of enzyme were 

observed by incorporating 0.5 % and 1.5 % casein 

concentration in growth medium. However, 209 

U/ml/min was also produced in medium without any 

substrate that also indicated the constitutive enzyme 

production from Bacillus species. But addition of 

casein enhanced the enzyme production as compared 

to media without substrate. Different bacterial 

species have been reported that require different 

concentration of casein for the maximum production 

of proteases. Bacillus subtilis showed maximum 

protease production yield in the presence of 0.03% 

gelatin as a substrate15. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Effect of different concentrations of substrate (casein) 

on maximum protease production. 
 

The influence of fermentation time was also 

investigated for the maximum production of protease 

from Bacillus species. It was evident that protease 

production was increased as time increased and 

maximum production of enzyme achieved after 72 

hours of fermentation period (335 U/ml/min.). After 

optimum time, about 12 % protease production was 

decreased when culture was incubated for 96 hours 

(Figure 3). Different Bacillus strains have been 

reported for different fermentation time of protease. 

Bacillus subtilis synthesized high quantity of 

protease after 36 hours at 45°C15. Bacillus 

licheniformis produced maximum concentration 

(141.46 U/mg) of protease in the incubation period 

of 24 hours at pH-8.0 and with 250 rpm agitation16. 
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Figure 3: Effect of different fermentation time on maximum 

protease production. 

 

CONCLUSION 

 

It can be concluded that thermophilic Bacillus 

species was an effective candidate for the maximum 

production of protease. Initially screening was 

performed that revealed clear zone of hydrolysis 

around bacterial isolate. The optimization of 

substrate concentration and fermentation time 

indicated 1 % and 72 hours respectively for the 

maximum production of protease. High production 

yield of protease suggested its broad potential 

applications in different industry. 
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