
LP 

50 

FMSM 

1 

2007 



11000540B3 
Perpustakaan

_
·.Suftanah Nur Zahirah (UMT)Un1vers1t1 l.1clc1·y�ia T"'""ga-nu'"' ""' c.;11 �U11 

1100054083 
Food sorce of cock.le, Anadara oval is, mud clam, Polymesoda 
expansa and oyster, Isognomom sp. as indicate by fatty acid 
markers, in the Setiu Wetland, Terengganu / Siti Fatimah 
Hashim. 

PERPUSTAKAAN SULTANAH NUR ZAHIRAH 
UNIVERSm MALAYSIA TERENGGANU (UMT) 

21030 KUALA TERENGGANU 

� 100054083 

K�' li!!.JK 

PERPUSTAKAAN SULU.NAH NU!\ ZMIIRAH Uttl

lihat sebelah 

' 



FOOD SOURCE OF COCKLE, Anadara ova/is, MUD CLAM, Polymesoda 

expansa AND OYSTER, lsognomom sp. AS INDICATE BY FATTY ACID 

MARKERS, IN THE SETIU WETLAND, TERENGGANU. 

By: 

Siti Fatimah Binti Hashim 

Research report submitted in partial fulfillment of 

the requirements for the degree of 

Bachelor of Science (Marine Biology) 

Department of Marine Science 

Faculty of Maritime Study and Marine Science 

UNIVERSITI MALAYSIA TERENGGANU 

2007 

110 0 0 5 40.00. 



This project should be cited as: 

Siti Fatimah, H. 2007. Food sources of cockle, Anadara ova/is, mud clam, Polymesoda 

expansa and oyster, Isognomom sp. as indicate by fatty acid in the Setiu Wetland, 

Terengganu. Faculty of Maritime Study and Marine Science, Universiti Malaysia 

Terengganu. 46p. 

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

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

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

permission from the author and the supervisor of the project. 



JABATAN SAINS MARIN 
FAKULTI PENGAJIAN MARITIM DAN SAINS MARIN 
UNIVERSITI MALAYSIA TERENGGANU 

Uoiversiti Malaysia Terengganu 

PENGAKUAN DAN PENGESAHAN 
LAPORAN PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui clan disahkan bahawa laporan penyelidik bertajuk: 

_ FOOP.SOURCE OF COCKLE, ANADARA.OV ALI�.MUD CLAM, POLYMESODA 

EXPANSA.AND.OYSTER,JSOGNOMOM SP .. AS INDICATE BY FATTY ACID 

MARKERS.,_ IN.THE.SETIU. WETLAND.,_ TERENGGANU .................................... . 

oleh SJIJ.f.AIJMAHJUNT.LttA.S.ID.M .......... No. Matrik YK.9.1�.L. ......... . 

telah diperiksa dan semua pembetulan yang disarankan telah dilakukan. Laporan ini 

dikemukakan kepada Jabatan Sains Marin sebagai memenuhi sebahagian daripada 

keperluan memperolehi ijazah .SARJ.ANA.MJJ.O.A.S.Alli.S.@JQLQQlMARlNL. 

Fakulti Pengajian Maritim dan Sains Marin, Universiti Malaysia Terengganu. 

Disahkan oleh: 

Penyelia Utama 

Nama: Dr. Zainudin Bin Bachok 

Cop Rasmi: DR. ZA�NUDIN BACHOK 
Lecturer 

Department of Marine Science 
Faculty of Maritime Studies anti Marine Science 

Universiti Malaysia Teren9ganu (UMT; 
21030 Kuala Terengganu. 

-
Penyelia Kedua (iika ada) 

Nama: Dr. Ahmad Shamsudin Bin Ahmad 

Cop Rasmi: 

DR. AHMAD SHAMSUDDIN BIN AHMAD 
Ketua 

Pusat Pembangunan dan Kebajikan Pelajar 
Bahag1an Hal Ehwal Pelajar dan Alumni 

Universiti Malaysia Terengganu 
21030 Kuala Terengganu. 

Tarikh: 

Tarikh: 



ACKNOWLEDGEMENT 

Alhamdulillah .... grateful to God, I manage to complete my final year project 

report in time. The person who always give their facilitate and support in my project 

especially my supervisor, Dr. Zainudin Bachok and second supervisor Dr. Ahmad 

Shamsudin. Special thanks also for all my friend especially Nurhidayah, Norliana, Nur 

Zulikha, Nazaqul Hakimi, Airiza, Samantha, Rosafendi and Rozaini for their helpful and 

support from the beginning until the end of my research project. My thankful also for the 

science officer and laboratory assistant for their cooperation especially in Oceanography 

and biodiversity laboratory. 

The grateful thanks also for the boatman in Setiu Wetland for their cooperation 

during my sampling period. Special thank for my family also for their supportive either 

moral or economic support. I hope that my final year project will success and I have the 

new experience and knowledge from that. 



TABLE OF CONTENTS 

Contents Page 

ACl(NO'\\'l,E])(;El\fENT........................................... i 

TABLE OF CONTENT............................................... ii 

LIST OF TABLE...................................................... iv 

LIST OF FIGURE.................................................... V 

LIST OF ABBREVIATION......................................... vi 

LIST OF APPEN])IX...................... .. . . . . .. . . . . .. . . . . .. . . . . ... vii 

ABSTRACT.............................................................. viii 

ABSTRAK... ... . . . . .. .. . . . . . .. . . . . . . . . . . . . . .. .. . ... . . . . . . . . . .. . . . . . . . . ... ix 

CIIAPTER 1 INTRO])lJCTION..................................... 1 

CIIAPTER 2 LITE RA TlJRE REVIEW........................... 3 

2.1 Wetland...................................................... 4 

2.2 Mangrove..................................... . . . . . . . . . . . . . . . 5 

2.2.1 Mangrove food web........................... 5 

2.2.2 Organic matter in mangrove.................. 8 

2.3 Bivalves(classBivalvia).... .. ... . . . . .. ... . . . . . . . .. .. . . . . . . . 9 

2.3.1 Food sources of bivalve........................ 9 

2.3 .2 The bivalves that has studied.................. 10 

2.4 Fatty acid...................................................... 11 

2.4.1 Fatty acid as markers........................... 12 

2.4.2 Important of fatty acid........................... 13 

2.4.3 Saturated fatty acid.............................. 13 

2.4.4 Branched-chain fatty acids....................... 14 

2.4.5 Unsaturated fatty acids........................... 14 

11 



CHAPTER 3 MATERIAL AND METHOD 

3.1 Study area ...................................................... 16 

3 .2 Sample collection and preparation............... . . . . . . . . . 1 7 

3.3 Lipid extraction ................................................... 18 

3 .4 Lipids purification: 

Using thin-layer chromatography (TLC) technique ............... 19 

3 .5 Statistical analysis .................................................. 21 

CHAPTER 4 RESULT 

4.1 Total lipid concentration.................................... 22 

4.2 Fatty acid composition...................................... 23 

4.3 Food sources of bivalves .................................... 31  

CHAPTER 5 DISCUSSION.......................................... 32 

5.1 Food sources from mangrove area..................... 32 

5.2 Sources from bacteria.................................... 32  

5.3 Sources from macroalgae .................................... 33  

5.3 Sources from microalgae .................................... 33 

CHAPTER 6 CONCLUSION .......................................... 35 

CHAPTER 7 REFERENCES .......................................... 36 

..t\J>J>:E:�])I� •••••.••••••..•••..•....••...••.•..••••.•••••••••••••••••••..•. 39 

CURRICULUM VITAE............................................... 46 

lll 



NO 

4.1 

4.2 

4.3 

4.4 

LIST OF TABLE 

TITLE 

Fatty acids in the tissues of Isognomom sp., A. ovalis and 

P.expansa in the Setiu Wetland.

Fatty acids composition in the tissues, suspended materials and 

sediments of Isognomom sp. in the Setiu Wetland. 

Fatty acids composition the tissues, suspended materials and 

sediments of A. ova/is in the Setiu Wetland. 

Fatty acids composition in the tissues, suspended materials and 

sediments of P. expansa in the Setiu Wetland. 

lV 

PAGE 

23 

25 

27 

28 



Perpustakaan Sultannh. 
t'ur Zr.;h:rnh (UMT)

Universiti Malaysia T rengganu 

LIST OF FIGURE 

FIGURE TITLE 

2.1 Mangrove food web 

3.1 Topography map of Setiu Wetland 

4.1 Total lipid concentration in the tissues of Jsognomom sp., A. 

ova/is and P. expansa.collected from the Setiu Wetland. 

Values represent (mean± SD, n=3) 

4.2 

4.3 

4.4 

4.5 

Fatty acid concentrations in the tissues of Isognomom sp., 

A. ovalis and P. expansa.collected from the Setiu Wetland.

Values represent (mean± SD,n=3) 

Fatty acid concentrations in major fatty acid classes of the 

tissues of Isognomom sp., A. ovalis and P. expansa.collected 

from the Setiu Wetland. Values represent (mean± SD, n=3) 

Fatty acid concentrations in co3 fatty acid in the tissues of 

Jsognomom sp., A. ova/is and P. expansa. collected from the 

Setiu Wetland. Values represent (mean± SD, n=3) 

Concentrations of fatty acid markers for a) mangrove detritus, 

b) bacteria, c) macroalgae and microalgae in the sediments,

suspended materials and tissues of Isognomom sp., A. ovalis 

and P. expansa collected from the Setiu Wetland in November 

2006. 

V 

PAGE 

7 

17 

22 

24 

29 

30 

31 



LIST OF ABBREVIATION 

(0 
= Omega 

µg g
-l = microgram per gram 

TM = trade mark 
oc = Celcius degree 
0 = degree 
µl = micro liter 
ml = millimeter 
m = meter 

g g-1 = gram per gram 
M = mole 
V = volume 
% = Percentage 

C = Carbon 
> = greater than 
< = less than 
p = Probability 

BF3 = Boron triflouride 
FA = Fatty acid 
FAME = Fatty acid methyl ester 
SAFA Saturated fatty acid 
MUFA = Monounsaturated fatty acid 
PUFA = Polyunsaturated fatty acid 

SD Standard deviation 
rpm = round per minute 
TLC = Thin layer chromatography 
GC = Gas Chromatoghraphy 

df = difference 
ANOVA = analysis of variance 

VI 



LIST OF APPENDIX 

NO TITLE PAGE 

1. Calculation of Concentration of fatty acid 39 

2. ANOVAdata 39 

3. Fatty acid concentration in the suspended materials of 40 

Isognomom sp., A. ova/is and P. expansa

4. Fatty acid concentration in the sediments of Isognomom 41 

sp., A. ova/is and P. expansa

5. Selected photograph for the bivalves collected 43 

6. The example of plate with the fatty acid bands 43 

7. The saturated and unsaturated fatty acid concentration in 44 

Isognomom sp., A. ova/is and P. expansa

8. Total lipid concentration in sediments of Isognomom sp., 44 

A. ova/is and P. expansa

9. Result of data analysis 45 

Vll 



Abstract 

The study of fatty acids as the markers aims to investigate the food sources and 

determine the composition of fatty acids of Anadara ova/is, Polymesoda expansa and 

/sognomom sp. and in the Setiu Wetland. The sampling was done at the beginning of 

monsoon season. Isognomom sp. has the highest concentration of total lipid with the 

mean concentration is 0.2221 g g-
1 

dry wt and fatty acid with mean concentration 10.37

µg g-
1 

compare to other species. There are no significant difference in the total lipid 

concentration between A. ova/is and P. expansa (P> 0.05) with mean concentration 0.089 

g g- 1 and 0.097 g g-1
• There are five classes of fatty acids found in the tissues of bivalves 

as saturated fatty acids (SAF As), mono unsaturated fatty acids (MUF As), polyunsaturated 

fatty acids (PUFAs), ro3 (omega 3) and ro6 (omega 6). There are 20 fatty acid was 

detected in /sognomom sp., 21 in A. ova/is and 22 in P. expansa. The saturated fatty acid 

(SAF As) has the highest concentration of fatty acids in tissues, sediments and suspended 

materials (14.5536 µg g- 1
, 4.1209 µg g- 1 

and 95.7265 µg g- 1
) compare to other form of 

fatty acid. The food sources that were indicated by fatty acids of bivalves that have 

studied are bacteria, mangrove detritus, macroalgae and microalgae. The fatty acids that 

indicate as bacteria sources (MUFAs) have the highest concentration (2.4630 µg t
1
)

which is in Isognomom sp.compare with other sources. Therefore, bacteria are the main 

food sources for commercial bivalves species in the Setiu Wetland. 
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