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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

Food hypersensitivity or food allergy is one of the diseases that are found to 

affect 2% of the whole population and around 5% of the children below three years of 

age (Flaherty, 1999). While age seems to have a contributing effect, food groups play 

important factor as well. Cow’s milk, egg and peanut seem to be few of the major 

food groups which contain proteins resistant to digestion and in result retain their 

binding sites with human immunoglobulin. Sampson (1991) reported that prospective 

studies indicated that 5% of children less than 4 years of age experience IgE-mediated 

food-allergic reactions, with 1.5% of young children reacting to cow’s milk, 1.3% to 

hen’s egg, and 0.5% to peanut. Due to the variability of the reactions to different food 

component and severity of the symptoms on different individual, up to current days 

the best solution on the matter is to avoid ingestion on the known food material. 

Milks, eggs, and seafood are food groups that are rich in nutrient and contain 

many essential compounds. The effect of ingestion to patients suffering with food 

hypersensitivity disease varies widely starting from mild discomfort up to death.  

Exclusion consumption of those food groups often lead to inadequacy of essential 

food components required for growth and maintenance of healthy bodily function. 

Thus many studies have been dedicated to gain deeper understanding on the 
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characteristics of allergen compounds and methods to eliminate those allergens 

through food processing techniques.  

The effects of various common food processing techniques are observed to 

exhibit certain degree of reduction in the level of allergenicity. Enzymatic treatment 

is one of the many proposed processing techniques which have the ability to reduce 

the allergenic responses by cleaving the immunoglobulin binding sites in food 

allergen. Through many studies, it is proven that fermented food that has undergone 

proteolytic action as one of its enzymatic changes provoke less or even no effect 

when tested against patients IgE compared to its non-fermented state. Studies 

conducted by Yamanishi et al (1996) and Frias et al (2008) proven that B. natto and 

B. subtilis inoculation showed significant reduction in IgE allergenicity when the 

fermented food tested against patients sera. Maheshwari et al (2010) stated that 

microbial protease accounts for more than 40% of the worldwide enzyme sales with 

genus Bacillus as the highest producer, mainly for alkaline and neutral protease. New 

mutants of B. licheniformis F11.1 and F11.4 have been reported to have enhanced 

proteolytic activity. Mutants F11.1 was obtained through target deletion of its 

glutamate operon (pga), while additional target deletion of chitinaseBA operon 

(chiBA) created F11.4 (Hoffmann et al, 2010). Both mutants originated from Bacillus 

licheniformis F11 isolated shrimp waste in Palembang, Indonesia that was found to 

have enhanced proteolytic action through frameshift mutation in chiA at AA 142 

(Waldeck et al., 2006). Thus, with their proven enzymatic action, evaluation of their 

protease activity on various food allergens should be investigated. 
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1.2 Research Problem 

Although allergenic reduction has been reported in several enzymatically 

hydrolyzed foods, there are limited studies focusing on the utilizing microbial 

protease as processing technology to produce hypoallergenic food. Due to wide 

variety of food allergens and protease specificity, more studies on specific protease 

with various food allergens are needed to evaluate the possibility of using enzymatic 

treatment for food allergen. Thus, protease produced by mutants B. licheniformis 

F11.1 and F11.4 from Palembang, Indonesia should be investigated in respect to the 

evaluation of their protease utilized as potential allergen treatment. Analysis on the 

proteolytic activity of their protease towards several food allergens will provide 

valuable information on the evaluation of using protease treatment as solution to 

reduce or even eliminate food allergen.   

 

1.3  Objective 

This research had several objectives including general and specific objectives. 

1.3.1 General Objectives  

The experiment was aimed to evaluate the utilization of new mutants of 

Bacillus licheniformis protease to hydrolyze known allergen components in food 

products.  

1.3.2 Specific Objectives 

There were several specific objectives of the research. The first one was to 

find the optimum incubation period, temperature and pH of the crude protease which 

were used in the assay against Gal d1, Bod d8 and wheat gluten. The other objectives 
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were to study hydrolyzing ability of protease derived from Indonesian B. 

licheniformis mutants F11.1 and 11.4 towards Gal d1, Bos d 8, and wheat gluten 

based on their hydrolysis products. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


