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ABSTRACT

The accumulation of domestic wastes throughout the world has become a serious
environmental concern due to the inappropriate disposal management. Thus, one of
the proper ways to control the local pollution is to transform the industrial byproducts
into more usable form. Shrimp shell is one of the abundant potential wastes from the
shellfish industry, that also known commonly as the source for chitin. The chitin and
its derivative, chitosan are polymers that can be extracted from crustacean, arthropods,
and fungi. The natural biomaterials are well known with wide capabilities in various
industries due to its nontoxicity, antimicrobials, biocompatible, and biodegradable
features. The main purpose of the study is to characterize and compare the chitin and
chitosan driven from different sources by analysis of chemical components. In
addition, chitin and chitosan have different polymorphs distinguish by dissimilar
structural components. Thus, different type of chitin and chitosan from different
sources will give distinct results. In this study, the chitins are obtained from the
shrimp shells, lobster shells, and cicada sloughs. From the procedures, the chitins were
extracted before being characterized by Fourier Transformation Infrared spectroscopy
to receive the transmittance readings. Then, the chitin samples were undergoes
treatment of acidic demineralization, alkali deproteinization, and depigmentation
before treated with deacetylation to obtain the chitosan. Next, the chitosan samples
were analyzed using Fourier Transformation Infrared spectroscopy readings too. The
comparison between the analysis of chitin and chitosan from different sources are
discussed to determine the differences and relationship in extraction yields and
chemical components for both types of polymer driven from different sources. Thus,
the qualitative results for each sample are obtained uniquely. The research
implemented the degree of acetylation and degree of deacetylation for the samples in
order to analyse more on the industrial viability for chitin and chitosan polymers
respectively. The quantitative results of the study also suggested that the suitability of
chitin driven from shrimp only with 66% DA value that does fit the range for
commercial usage of below 90%. Other than that, all of the chitosan samples are in
common range of 56% to 99%, with the DD values of 61%, 64%, and 64% for shrimp
shells, lobster shells, and cicada sloughs respectively. Hopefully, the study can
contribute as references on future polymer researches and for contribution on the
biomaterials that can be commercial and industrialized.



TABLE OF CONTENT

Page
AUTHOR’S DECLARATION i
ABSTRACT i
ACKNOWLEDGEMENTS iv
TABLE OF CONTENT Y
LIST OF TABLES vii
LIST OF FIGURES viii
LIST OF ABBREVIATIONS IX
CHAPTER ONE INTRODUCTION
1.1 Background of Study 1
1.2 Problem Statement 2
1.3 Significant of Study 3
1.4 Objectives 3
CHAPTER TWO LITERATURE REVIEW
2.1 Chitin and Chitosan 4
2.1.1 Properties of Chitin and Chitosan
2.1.2 Characterization of Chitin and Chitosan 8
2.2 Fourier Transform Infrared 10
2.2.1 Degree of Acetylation and Deacetylation 11
CHAPTER THREE METHODOLOGY
3.1 Materials 13
3.1.1 Raw Materials 13
3.1.2 Chemicals 13
3.1.3 Apparatus 13
3.2 Procedures 13
3.2.1 Preparation of Raw Samples 13

3.2.2 Extraction of Chitin and Chitosan

3.2.3.1 Demineralization 14



3.2.3.2 Deproteination
3.2.3.3 Depigmentation
3.2.3.4 Deacytelation
3.2.3 Characterization of Chitin and Chitosan

CHAPTER FOUR RESULTS AND DISCUSSION
4.1 Yield of Extraction
4.2 Fourier Transform Infrared Spectroscopy
4.2.1 Qualitative Analysis
4.3 Degree of Acetylation and Deacetylation
CHAPTER FIVE CONCLUSION AND RECOMMENDATIONS
REFERENCES

APPENDICES

AUTHOR’S PROFILE

Vi

14
14
14
15

16

17

17

23

25

26

28

31



	THE CHARACTERIZATION ANDCOMPARISON OF CHITIN ANDCHITOSAN FROM DIFFERENTSOURCES BY FOURIERTRANSFORM INFRARED
	AUTHOR’S DECLARATION
	ABSTRACT
	TABLE OF CONTENT
	CHAPTER ONE
	INTRODUCTION
	1.1 Background of Study
	1.2 Problem Statement
	1.3 Significant of Study
	1.4 Objectives


	CHAPTER TWO
	LITERATURE REVIEW
	2.1 Chitin and Chitosan
	2.1.1 Properties of Chitin and Chitosan
	2.1.2 Characterization of Chitin and Chitosan

	2.2 Fourier Transform Infrared
	2.2.1 Degree of Acetylation and Deacetylation



	CHAPTER THREE
	METHODOLOGY
	3.1 Materials
	3.1.1 Raw Materials
	3.1.2 Chemicals
	3.1.3 Apparatus

	3.2 Procedures
	3.2.1 Preparation of Raw Samples
	3.2.2 Extraction of Chitin and Chitosan
	3.2.3.1 Demineralization
	3.2.3.2 Deproteination
	3.2.3.3 Depigmentation
	3.2.3.4 Deacytelation





	RESULTS AND DISCUSSION
	4.1 Yield of Extraction
	4.2 Fourier Transform Infrared Spectroscopy
	4.2.1 Qualitative Analysis

	4.3 Degree of Acetylation and Deacetylation


