GELATIN EXTRACTION FROM SILVER CATFISH (PANGASIUS
SUTCHI) SKIN AND DETERMINATION OF ITS FUNCTIONAL
PROPERTIES

NAJIHAH BINTI SHUKOR

Final Year Project Report Submitted in
Partial Fulfilment of the Requirements for the
Degree of Bachelor of Science (Hons.) Food Science and Technology
in the Faculty of Applied Sciences
Universiti Teknologi MARA

JANUARY 2013



This Final Year Project Report entitled “Gelatin Extraction from Silver Catfish
(Pangasius sutchi) Skin and Determination of its Functional Properties” was
submitted by Najihah binti Shukor, in partial fulfillment of the requirements for the
Degree of Bachelor of Science (Hons.) Food Science and Technology, in the Faculty
of Applied Sciences, and was approved by

-

N
v

/
Dr. Normah binti Ismail
Supervisor
B.Sc. (Hons.) Food Science and Technology
Faculty of Applied Sciences
Universiti Teknologi MARA
40450 Shah Alam
Selangor.

py —

Dr. Normah binti Ismail Assoc. Prof. Dr. Noorlaila binti Ahmad
Project Coordinator Programme Coordinator

B.Sc. (Hons.) Foad Science and B.Sc. (Hons.) Food Science and
Technology ) Technology

Faculty of Applied Sciences Faculty of Applied Sciences

Universiti Teknologi MARA Universiti Teknologi MARA

40450 Shah Alam 40450 Shah Alam

Selangor Selangor

*

Date: 3]0 [2013

ii



ACKNOWLEDGEMENTS

In the name of Allah, The Most Gracious and The Most Merciful.

Firstly, I would like to express my gratitude to Allah S.W.T for giving me strength to
finish and complete this final year project. I owe my deepest gratitude to my
supervisor, Dr. Normah binti Ismail whose guidance, support and encouragement
from the start to the final level which enabled me to develop an understanding on the
field of studies being researched. I also like to thank all lecturers of Food Sciences
and Technology programme for their evaluation, recommendation and suggestion
starting from proposal until this final thesis.

I would also express my thankfulness to the Food Science and Tec"hnology
laboratory staff especially Pn. Norahjiza Mohd Soheh, Pn. Siti Marhani Madi, Cik
Nor Shuhada Mohammad Samri and also to the assistant lecturer, Cik Hariyah
Hashim for their guidance and support during laboratory work.

I am indebted and thankful to my parents, family for supporting and encouraging me
to pursue my degree and also not forgotten to all my friends who had lend a hand
and help me out in completing this project. Lastly, I offer my regards and blessing to
all of those who supported me in any aspect during the completion of this project.

Najihah binti Shukor

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION
1.1 Introduction

1.2 Significance of study

1.3 Objectives of study

CHAPTER 2 LITERATURE REVIEW
2.1 Gelatin
2.1.1 Mammalian gelatin
2.1.2 Fish gelatin (Cold water and warm water fish gelatin)
2.2 Application of gelatin
2.2.1 Application of mammalian gelatin
2.2.2 Application of fish gelatin
2.3 Methods of gelatin extraction
2.3.1 Method of mammalian gelatin extraction
2.3.2 Method of fish gelatin extraction
2.4 Functional properties of gelatins

CHAPTER 3 METHODOLOGY

3.1 Chemical and Materials

3.2 Pre-treatment of Pangasius sutchi skins

3.3 Extraction of gelatin from Pangasius sutchi skins

3.4 Functional properties of gelatin
3.4.1 Solubility of gelatin
3.4.2. Protein solubility as a function of pH
3.4.3 Protein solubility of gelatin as a function of sodium chloride

concentration

3.4.4 Emulsifying capacity and stability .
3.4.5 Determination of water holding capacity
3.4.6 Determination of fat-binding capacities
3.4.7 Determination of foaming properties

CHAPTER 4 RESULTS AND DISCUSSION

4.1 Solubility of gelatin

4.2 Protein solubility as a function of pH

4.3 Protein solubility as a function of sodium chloride
4.4 Emulsifying capacity and stability

4.5 Water holding capacity

iv

Page
iii
iv
vi
vii
viii
ix

L (o

(v 2 e BN BN+ o I Cle SRR o 0 =

— p—

13
13
15
15
15
15

16
16
17
17

18
19
20
21
24



ABSTRACT

GELATIN EXTRACTION FROM SILVER CATFISH (Pangasius sutchi)
SKIN AND DETERMINATION OF ITS FUNCTIONAL PROPERTIES

Silver catfish (Pangasius sutchi) skin gelatin was extracted to determine the effects
of extraction time on the functional properties of the gelatin produced. Silver catfish
skin gelatins were also compared with commercial bovine gelatin in terms of
solubility, protein solubility as a function of pH and sodium chloride concentration;
emulsifying capacity and stability, water holding capacity, fat binding capacities and
foaming properties. Silver catfish skins were washed in sodium chloride (NaCl)
solution prior to pre-treatment in sodium hydroxide (NaOH) solution and acetic acid
solution. Then, the skins were extracted at 50 °C for 6, 8, 10 and 12 hours extraction
times and the extracted gelatins were freeze dried. Silver catfish skin gelatins
extracted for 12 hours were higher in emulsifying capacity (52.63%), emulsifying
stability (47.83%), water holding capacity (31.78 mL/g), fat binding capacities
(54.76), foaming capacity (41.47 mL) and foaming stability (56.42%) than gelatin
extracted at other extraction time. Commercial bovine gelatin was more soluble than
silver catfish skin gelatin (63.41%). The extraction of silver catfish skin gelatin at 50
°C for 12 hours is more effective than extraction at 6, 8 and 10 hours. The longer the
extraction time, the better are the functional properties of the gelatin. The different
functional properties of commercial bovine gelatin compared to silver catfish gelatin
could be due to differences in manufacturing method. Based on its good functional
properties, silver cafish skin gelatin may be useful in food applications such as
soups, sauces and gravies.
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