
 

1 
 

CHAPTER I  

INTRODUCTION 

 

1.1 Background 

Indonesia is a country that is well known with its rich resources, especially 

in the agricultural and marine sectors. Shrimp is one of the marine commodities that 

is greatly consumed in Indonesia. In recent years, the exporting of shrimp in 

Indonesia has been increasing significantly. According to BPS (Central Agency of 

Statistics in Indonesia) (2018), the export value of shrimp in Indonesia has 

increased by around 10 % each year. Even though the production of shrimp and its 

export rate in Indonesia has increased, the utilization of the shrimp is not fully 

developed yet. The parts of the shrimp that is usually utilized is the shrimp meat, 

which is consumed. Whereas the shells and the shrimp heads, are mostly thrown 

away, and potentially can cause waste problems, which is already a severe problem 

in Indonesia (Kandra et al., 2011).    

The bio waste products, such as the shrimp shells can be potentially utilized 

to produce other valuable products, such as pigments, amino acids, fatty acids and 

chitin. Specifically, the shrimp shells can be utilized to produce protein, calcium 

and chitin. The production of chitin from shrimp shells is considered to be the most 

profitable and resourceful outcome, as it will convert the shrimp shell, which is 

regarded as a waste to chitin and potentially glucosamine which is a product that 

has high value (Hardoko et al., 2017). 
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Chitin is a long chain polymer made up of N-acetyl-D-glucosamine and has 

-(1-4) linkages.  Chitin exhibits similar properties as cellulose. These properties 

include the low solubility and low chemical reactivity. Chitin can be easily 

hydrolyzed by the chitinase enzyme (Kim, 2010). Chitin can be produced from 

shrimp shells, by processing it through two main steps. These two main steps are 

demineralization and deproteinization. These processes are mainly conducted 

chemically rather than biologically, as it is a less time-consuming process 

(Dompeipen, et al., 2016). Chitin is a structural polysaccharide that is important, as 

it can be utilized for many different purposes. In medical studies, chitin can be 

utilized for the faster recovery of wounds, as it will help to initiate the clotting of 

red blood cells. In the production of N-acetylglucosamine, the utilization of chitin 

as the raw material is better when compared to the fermentation using dried shrimp 

powder. The use of chitin for the fermentation of glucosamine would have a faster 

rate of production, as the minerals and protein are not attached to the chitin. 

(Gadgey and Bahekar, 2017).  

Glucosamine is commonly known as a supplement which is commonly 

consumed by the elderly to treat problems that is associated with the joint. 

Glucosamine is one of the derivatives of chitin. Naturally, glucosamine exists in the 

human body. It can be said that glucosamine is the most fundamental compound 

required for the biosynthesis of compounds that is related to the joint function. 

Glucosamine is considered as a noble supplement, because of its relatively high 

value in the market. The production of glucosamine can be done in various ways, 

such as through microbiological, enzymatic, or physicochemical process. In the 
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case of chitin, glucosamine can be produced through fermentation, which is a 

microbiological process. The microbiological process of fermentation is more 

favorable mainly due to its low impact towards the environment, unlike the 

chemical method which is not environmentally friendly. The microbiological 

method is also a simpler process when compared to the enzymatic method (Arbia, 

et al., 2012).  

The production of glucosamine through microbiological process can be 

done with many different types of microorganisms, such as mold and bacteria. 

Bacterium such as Providencia stuartii, Salmonella enterica, and Bordetella 

trematum are examples of bacteria which can be utilized to produce glucosamine. 

These bacteria are all obtained from the previous research that was conducted by 

Josephine (2018). Moreover, the fermentation process can be affected by several 

factors, such as pH, temperature, duration of fermentation and the combination type 

of bacteria utilized. Temperature and pH used for the fermentation are very crucial 

as those parameter  (Leroy and de Vuyst,1999). It was 

expected that the fermentation using the combination of Providencia stuartii, 

Salmonella enterica, and Bordetella trematum can have a synergistic effect in 

producing N-acetylglucosamine. 

1.2 Research Problem 

Shrimp shells have the potential to be utilized to produce chitin, which can 

be further processed to produce N-acetylglucosamine. However, currently shrimp 

shells are mostly being considered as a waste product. The utilization of shrimp 

shells to produce glucosamine will not only profit the individual but will also 
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contribute to the decrease of environmental waste. The production of glucosamine 

can be done with the use of microbial methods, which incorporates fermentation 

process. The fermentation process is the most desired as it is very economical and 

does not contribute to the environmental damage. Providencia stuartii, Salmonella 

enterica, and Bordetella trematum are bacteria that can convert chitin to N-

acetylglucosamine, and which were obtained from the previous research conducted 

by Josephine (2018). Fermentation done with the use of Providencia stuartii to N-

acetylglucosamine was done beforehand (Teja, 2018). However, the study in 

regards to the utilization and optimum conditions of combination fermentation of 

Providencia stuartii, Salmonella enterica, and Bordetella trematum to produce N-

acetylglucosamine has not been done. 

1.3 Objectives 

The objectives of this research were categorized to two parts, which are 

general objective and specific objectives. 

1.3.1 General Objective 

 The general objective of this research was to produce N-acetylglucosamine 

from  chitin by fermentation using Providencia stuartii, Salmonella 

enterica, and Bordetella trematum. 

1.3.2 Specific Objectives 

1. To determine the optimum pH and bacterial ratio used for the combination 

fermentation of Providencia stuartii, Salmonella enterica, and Bordetella 

trematum to produce N-acetylglucosamine. 



 

5 
 

2. To determine the optimum fermentation time and temperature for the 

combination fermentation of Providencia stuartii, Salmonella enterica, and 

Bordetella trematum to produce N-acetylglucosamine. 

  


