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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

 Protease is the most important enzyme in industrial level, comprises of 

60% of total enzyme sales; in which its utilization is mainly focusing in food 

industry, along with other fields of industry such as detergent, medical, and 

biotechnology. Several examples of protease application in food industry include 

production of cheese, solubilisation of fish paste, baking industry as well as meat 

tenderizer and processing of fermented food  (Salleh et al., 2006; Whitehurst and 

Oort, 2009; Ward et al., 2009).   

 Due to their broad diversity and their susceptibility to genetic 

manipulation as well as their interesting commercial value which cannot be 

fulfilled by utilization of enzyme from plants and animals, microbial-derived 

enzymes have been considered as an excellent source of industrial enzyme which 

is essentially true especially in protease production. Microbial proteases account 

for 40% of total enzyme sale, and proteases from Bacillus sp. are considered the 

most important, as they contribute to 25% of the total sale; mainly are neutral and 

alkaline commercial proteases (Maheshwari et al., 2010; Salleh et al., 2006; 

Sellami-Kamoun et al., 2006; Ferrero et al., 1995). One of Bacillus-derived 

proteases which is the most notable one is the protease from Bacillus 

licheniformis. B. licheniformis is listed in the third edition of Food Chemicals 
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Codex as a source of protease enzyme used in food processing (Salleh et al., 

2006). 

 Considering its importance in food industry, attempts to obtain and to 

characterize protease produced by B. licheniformis were conducted. 

Characterization of the enzyme is necessary to maximize its potential as an 

excellent source of protease in industry especially in food industry. 

Characterization of enzyme is mainly consisted of factors affecting the activity of 

the protease including temperature, pH, presence of cofactors and inhibitors, as 

well as substrate specificity (Hadj-Ali et al., 2007). Aware to this situation, 

several researchers have studied to characterize protease production in some 

strains of B. licheniformis including B. licheniformis strain NH1 (Hmidet et al., 

2009; Hadj-Ali et al., 2007), ATCC 21415 (Mabrouk et al., 1999), AP-1 (Tang et 

al., 2004), RP1 (Sellami-Kamoun et al., 2008), and MIR29 (Ferrero et al., 1996). 

 During an attempt by Waldeck et al. (2006) to isolate microorganisms 

from shrimp shell waste for their chitinase activity, sample originated from 

Palembang, Indonesia, was found to have no discernible chitinolytic activity; but 

yet displays promising proteolytic activity. The samples turned out to be B. 

licheniformis of F11 and F5. Mutant forms resulted by natural frameshift of B. 

licheniformis F11, namely F11.1 and F11.4 were suspected to be potential 

protease producers.  

 Genetic message is described as a definite frame, and would be disturbed 

in occurrence of deletion or addition of one of more bases; defined as frameshift 

mutation. As such mutation occurs, few amino acids coded by mRNA segment 

presents between sites of deletion and addition will differ with those of in normal 
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condition (Gupta, 2007; Strauss, 1999). Frameshift is also defined as additions or 

deletions of one to four consecutive nucleotide pairs constructing DNA molecule. 

Reading frame will be alternated or read incorrectly if frameshift mutations 

occured, and degree of the severity might vary (Davis and Weller, 1997). Thus, in 

case of frameshift mutation of F11 strain of B. licheniformis to F11.1 and F11.4, 

proteins encoded might differ, resulted in different characteristics of crude 

protease resulted. It was known that the main difference between these two 

mutants in term of frameshift change was that the absence of chiA gene in F11.1 

and the absence of chiA and chiB gene in F11.4; results in production of protease 

instead of chitinase (Waldeck et al., 2006). However, characterization of 

extracellular protease yielded from these mutants was yet to be conducted. It is 

important to conduct research to characterize extracelluar protease produced by 

Indonesian B. licheniformis for the sake of optimum utilization. 

 

1.2 Research Problems 

High demand upon protease resulted by Bacillus species which accounts 

for 25% of total enzyme sales draws attention upon attempts to obtain maximum 

production of protease from Bacillus species, including from B. licheniformis 

(Salleh et al., 2006). Specifically, B. licheniformis is considered important in food 

industry application, especially in meat tenderizing and vegetable protein 

hydrolysis (Ward et al., 2010). Mutants of B. licheniformis mutants F11.1 and 

F11.4 were deduced to have proteolytic properties which can be used as well in 

food industry. In order to obtain the insight upon its application, characterization 

on the extracellular protease resulted is highly required. 
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1.3 Objectives 

The objectives of this research comprise of general and specific objectives. 

1.3.1 General objective 

The general objective of this research is to characterize crude extracellular 

protease produced from Indonesian B. licheniformis mutants F11.1 and F11.4 for 

basic data in case of further analysis and application are attempted. 

1.3.2 Specific objectives 

The specific objectives of this research are to characterize crude 

extracellular protease resulted from Indonesian B. licheniformis mutants F11.1 

and F11.4 in term of pH and temperature optimum, effect of pH to stability, and 

effect of temperature to stability, food product specificity (bovine serum albumin, 

casein, gelatine, and soy protein concentrate; each 1%), and their proteolytic 

activity in the presence of several metals (calcium, magnesium, and sodium; each 

5 mM), inhibitors (EDTA 5 mM and SDS 0.1%), and solvents with different 

polarity (ethanol and hexane; each 10%). 

 

 

 

 

 

 

 


