
LP 

25 

FMSM 

2 

2013 



cf 1.k · q l1J �- 1100091340 

LP 25 FMSM 2 2013 

1 11111111111111�11�1111111111� 1�1111111111� II� 1111 
1100091340 

Isolation of fatty acid from sea cucumber, Stichopus sp. / Nor 
Nabilah Hamsa. 

PUSAT PEMBELAJARAN DIGITALSULTANAH NUR ZAHIP.AH 

UNIVERSITI MALAYSIA TERENGGANU (UMT) 

21030 KUALA TERENGGANU 

1 n n n !-11 �{ , j , 1 

-

Lihat Sebeiah 

i 
i 
I 

··1
!
I ' '

� 

--i 
I 

I 

I 
-i

I
-1

I 

I--

I 
-; 

i 

-1
I 

i 
I 

I 

-; 

I 



ISOLATION OF FATTY ACID FROM SEA CUCUMBER, Stichopus sp. 

By 

Nor Nabilah Binti Hamsa 

Research Report submitted in partial fulfilment of 

the requirement for the degree of 

Bachelor of Science (Biology Marin) 

Department of Marine Science 

Faculty of Maritime Studies and Marine Science 

UNIVERSITI MALAYSIA TERENGGANU 



This project report should be cited as: 

Nabilah, N.H. (2013). Isolation of fatty acid from sea cucumber, Stichopus sp .. 

Undergraduate thesis, Bachelor of Science (Marine Biology), Faculty of Maritime 

Studies and Marine Science, University Malaysia Terengganu, Terengganu. 44p. 

No part of this project report may be reproduced by any mechanical, photographic, or 

electronic process, or in the form of phonographic recording, nor may it be stored in a 

retrieval system, transmitted, or otherwise copied for public or private use, without written 

permission from the author and the supervisors of the project. 

, ,; 

t, . .i ,· '

110009134U 



DEPARTMENT OF MARINE SCIENCE 

FACULTY OF MARITIME STUDIES AND MARINE 

SCIENCE UNIVERSITI MALAYSIA TERENGGANU 

UNIVERSITI MALAYSIA TERENGGANU 

DECLARATION AND VERIFICATION REPORT 

FINAL YEAR RESEARCH PROJECT 

It is hereby declared and verified that this research report entitled: 

. .S.:;;..o\o..�O.\) . .  � .. �.ooo.. .�.om .SU\ .�u.�\:?<ZX,s . %5,c}ioQ\?\\£ £.�.: .............. . 

by � � . 
\.-' . � ...... <K ... ��VJ....'v) .. v.\� .. 1'.'<'-ffi� ...... ..... , Matric No .... u.��:;:?-.�� .............. . 

have been examined and all errors identified have been corrected. This report is 

submitted to the Department of Marine Science as partial fulfilment towards 

obtaining the Degree .fr� . . �a.wX\<2.\0:e .. c� .. �ci� .. (�\o�� ... t<\a.dD) ...... , Faculty 

of Maritime Studies and Marine Science, Universiti Malaysia Terengganu. 

Verified by: 

-

Principal Supervisor 

Name: 

Official stamp: 

DR. AHMAD SHAMSUDDIN BIN AHMAD 

Timbalan Pengarah 
lnstltut Bioteknologi Marin 

Unlverslti Malaysia Terengganu 
21030 Kuala Terengganu, Terengg:.nu. 

Second Supervisor (where applicable) 

Name: PROF. MADYA DR. ZAINUDIN BIN BACHOK
. . Timbalan Pengarah 

Official stamp�115tit_ut O_s�anografi don SekilaranUrnvers1t1 Malaysia Terengganu 21030 Kuala Terengganu. Terengganu

Head of Department of Marine Science 

Name: 

Official stamp: 

Date: .. tJ/�./�.'.? 

Date: . . .  \ <:-\ .!. Y. J.=?-O�� ....

Date: ............ . . . . . . . . . . . . .  . 



ACKNOWLEDGEMENTS 

First and for most thanks to Allah S.W.T that give me chance to finish my 

project after go through so many hard works. I also owe a great debt of gratitude to 

all those people who have been kind enough to help me with this thesis. If I have 

omitted anyone who should have been included, I ask for their forgiveness. First of 

all, I would like to express my deep and sincere gratitude to my first supervisor, Dr. 

Ahmad Shamsuddin bin Ahmad and my second supervisor, Assoc. Prof. Dr. 

Zainuddin Bachok. Under their supervision and guidance, my final project is able to 

be done smoothly. 

The special thanks to Dr. Yosie and Dr. Jusnizat, who shares their knowledge, 

gives plenty of advices and opinions, and helping me during conducting my project. 

Unforgettably to, Mr. Azmi, Mr. Julias, Ms. Aisyah, Ms. Atikah, Ms. Mardiah Hayati, 

Mr. Suleman, Mr. Arif, Mr. Andry, Ms. Munirah, all staffs of IMB, AKUATROP, 

INOS, lab BIOD and lab MOSEA, who help me during my laboratory works. Thanks, 

Allahyarham Ahmadi, Mr. lmran, Mr. Rosli, Mr. Azlan and Mr. July for your well

cooperation and help me to get the samples. 

I also want to appreciate my friends, Nor Safawati, Nor Aisyah, and my entire 

classmate because of their patience, caring, encouragement and support. Last but not 

least, special thank go to my parents and family for their prayers, encouragement and 

spiritual support during this study and my final year project. 

ii 



TABLE OF CONTENTS 

ACKNOWLEDGEMENTS 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTER 1: INTRODUCTION 

1.1 Background of study 

1.2 Problem statement 

1.3 Significant of study 

1.4 Objectives 

CHAPTER 2: LITERATURE REVIEW 

2.1 General characteristics 

2.2 The sea cucumber, Stichopus sp. 

2.3 Class of sea cucumber 

2.4 Type of feeding 

2.5 Reproduction of sea cucumber 

2.6 Nutrition benefits 

2.7 Fatty acids 

2.8 Fatty acids in sea cucumber 

2.9 The potential fatty acids from Stichopus sp. 

iii 

Page 

ii 

V 

vi 

viii 

ix 

X 

1 

3 

4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 



CHAPTER3:METHOD0LOGY 

3.1 Sampling location 

3.2 Sample collection & preparation 

3.3 Solvent partitioning 

3.4 Fatty acid profile 

3.4.1 Preparation of fatty acid methyl ester (FAME) 

3.5 Statistical analysis 

CHAPTER 4: RESULTS 

CHAPTER 5: DISCUSSION 

CHAPTER 6: CONCLUSION & RECOMMENDATIONS 

REFERENCES 

APPENDICES 

CURICULUM VITAE 

iv 

15 

17 

17 

18 

19 

20 

26 

30 

32 

37 

44 



LIST OF FIGURES 

Figure 

3.1: The location of study site around Terengganu waters. 

3.2: The location of study site in Bidong Island, Kuala Terengganu 

4.1: Comparison of total concentration of fatty acids (mg/g) between 
SAFA, MUF A and PUF A of different extractions 

4.2: Comparison of total concentration of fatty acids (mg/g) between 
SAFA, MUF A and PUF A of different extractions 

4.3: Comparison of total percentage of fatty acids(%) in SAFA, 
MUF A and PUF A of different extractions 

4.4: Percentage(%) of SAFA fatty acids of different extractions 

4.5: Percentage(%) of MUF A fatty acids of different extractions 

4.6: Percentage(%) of PUFA fatty acids of different extractions 

V 

Pllalt Pembelsjeran Digital Suttan,h Nur Z&tllllll \.....,I 

Unlvol'8itl Malaysia TerengQ� 

Page 

15 

16 

20 

21 

22 

23 

24 

25 



LIST OF ABBREVIATIONS 

FAME 

PUFA 

MUFA 

SAFA 

PBS 

SCUBA 

SD 

GC-MS 

ANOVA 

COOH 

BF3 

H20 

Sp. 

mg 

g 

ml 

µm 

rpm 

% 

C16:0 

C12:0 

C14:0 

C15:0 

C16:0 

C17:0 

C18:0 

C20:0 

C21:0 

C22:0 

C23:0 

C24:0 

CI4:1n9c 

Fatty Acid Methyl Ester 

Polyunsaturated Fatty Acids 

Monounsaturated Fatty Acids 

Saturated Fatty Acids 

Phosphate Buffer Saline 

Self Contained Underwater Breathing apparatus 

Standard Deviations 

Gas chromatography-mass spectrometry 

Analysis of variance 

Carboxyl group 

Boron-trifluoride 

Water 

Species 

Milligram 

Grams 

Millilitre 

Micrometer 

Revolutions per minute 

Percentage 

Caproic acid 

Laurie acid 

Myristic acid 

Pentadecanoic acid 

Palmitic acid 

Heptadecanoic acid 

Stearic acid 

Arachidic acid 

Heneicosanoic acid 

Behenic acid 

Tricosanoic acid 

Tetracosanoate 

Myristoleic acid 

vi 



Cl5:ln10c 

Cl6:ln9c 

Cl 7:lnlOc 

Cl8:ln9c 

Cl8:ln9t 

C20:lnl le 

C24:lnl5c 

C18:2n6c 

C20:3n6c 

C20:4n6 

C20:5n3c 

cis-10-Pentadecanoic acid 

Palmitoleic acid 

cis-10-Heptadecenoic acid 

Oleic acid 

Brucie acid 

cis-11-Eicosenoic acid 

Nervonic acid 

Linoeic acid 

cis-8, 11, 14-Eicosenoic acid 

Arachidonic 

cis-5,8, 11, 14, 17-Eicosapentaenoic 

vii 



LIST OF APPENDICES 

Appendix 1: The anterior and posterior surface of Stichopus sp. harvested 37 

from Bidong Island 

Appendix 2: Calibration Curve to calculate the concentration of fatty acids found 38 

Appendix 3: Fatty acid concentration (mg/g) of dried sample, chloroform 39 

extract, ethyl acetate extract and hexane extract in Stichopus sp., 

value representing (mean±std) 

Appendix 4: One way ANOV A to compare the four different extractions with 40 

fatty acid concentration (mg/g) 

viii 



ABSTRACT 

This study was conducted at Bidong Island, Terengganu. Sea cucumber has emerged 

world widely as an important economic commodity due to their significance as 

nutritional supplement product, medicine and also food. Scientific study was done to 

prove those importances of sea cucumber by studying fatty acids contain in the body 

wall of Stichopus sp. The lipids from the fresh sea cucumber were obtained by the 

solvent extraction and the fatty acids methyl ester (FAME) was obtained from one

step method. There are four different extractions in one-step method, that were hexane 

extract, chloroform extract, ethyl acetate extract and dry sample of the sea cucumber. 

The concentration and percentage of fatty acids obtain were compared with the four 

extractions. The result shown that hexane extract contain high concentration and 

number of fatty acids from the isolation of the sea cucumber. Stichopus sp. contains 

high concentration of saturated fatty acids (SAFA) and least of polyunsaturated fatty 

acids (PUF A). The most dominant fatty acids found from Stichopus sp. were Palmitic 

acid (Cl6:0), Stearic acid (Cl8:0), Palmitoleic (Cl6:l n9c), Erucic acid (Cl8:ln9t), 

cis-11-Eicosenoic acid (C20: 1 n 11 c ), Arachidonic (AA, C20:4n6) and cis-

5,8, 11, 14, 17-Eicosapentaenoic acid (EPA, C20:5n3). 
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Pengasingan Asid Lemak dari Gamat, genus Stichopus 

ABSTRAK 

Kajian ini telah dijalankan di Pulau Bidong, Terengganu. Gamat telah muncul di 

dunia secara meluas sebagai komoditi ekonomi penting kerana kepentingan mereka 

sebagai produk pemakanan tambahan, ubat-ubatan dan juga sebagai makanan. Kajian 

saintifik telah dilakukan untuk membuktikan kepentingan gamat dengan mengkaji 

asid lemak yang terkandung di dalam kulit badan Stichopus sp. Lipid dari gamat segar 

diperolehi oleh pengekstrakan pelarut dan asid lemak metil ester (FAME) telah 

diperolehi daripada kaedah "one-step". Terdapat empat pengekstrakan yang berbeza 

dalam kaedah "one-step", iaitu ekstrak heksana, ekstrak kloroform, ekstrak etil asetat 

dan sampel kering timun taut. Kepekatan dan peratusan asid lemak yang diperolehi 

dibandingkan dengan empat pengekstrakan tersebut. Dari keputusan yang diperolehi 

didapati bahawa ekstrak heksana mempunyai kepekatan yang tinggi dengan jumlah 

asid lemak yang paling banyak. Stichopus sp. mengandungi kepekatan tinggi asid 

lemak tepu (SAFA) dan sekurang-kurangnya asid lemak politaktepu (PUFA). Asid 

lemak yang paling dominan didapati dari Stichopus sp. adalah asid palmitik (C16:0), 

asid stearik (C18:0), asid palmitolik (C16: ln9c), Asid erucic (C18:ln9t), asid "cis-

11-Eicosenoic" (C20: 1 n 11 c ), arakidonik asid (AA, C20:4n6) dan "cis- 5 asid,

8, 11, 14, 17-Eicosapentaenoic" (EPA, C20:5n3). 
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