


l 

1100024174 
. . . PERPUSTAI<A4M 

l '" ' 'ERSITI PUTRA MALAY51~ 'l'fl 

1100024174 
A study on heavy metal content in seaweeds !Tom peninsular 
Malaysia I Tan Sin Lee. 

PERPUSTAKAAN 
KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

2 030 'KUALA TERENGGANU 1 

1 000241, 

..-x Mrttk 
PERPUST/£r'.AAN KUSTEM 

··------·- . 

4 

Lihat sebelah 

....... 



A STUDY ON HEAVY METAL CONTENT IN SEA WEEDS FROM 
PENINSULAR MALAYSIA 

BY 

TAN SIN LEE 

This project report is submitted in partial fulfillment of 
the requirements for the Degree of 

Bachelor of Marine Science 

Faculty of Applied Science and Technology 
UNIVERSITY PUTRA MALAYSIA TERENGGANU 

1999 

1100024174 



ACKNOWLEDGEMENTS 

I would like to extend my smcere appreciation and gratitude to my 

supervisors, Dr Noor Azhar bin Mohd Shazili and Dr Siti Aishah Abdullah for their 

guidance, advice, comments, patience and time throughout this project. 

I am very grateful to Mr. Liew Hock Chark for his help, advice, kindness and 

time while carrying out this project. Truly without his help in statistical analysis, this 

project would not have been possible. I would also like to thank Mr. Johari, Mr. Fadil 

and Mr. Sharul for their help and advice during the whole sampling trip. In additon, I 

would like to thank Miss Suriayani, our research assistant and all toxicology 

laboratory assistants for their help. 

I am grateful to Mr. James Ting Choo Huat for his help in taking the 

photographs. Not forgetting my coursemates, Miss Chan Chon Wah, Miss Liow Seow 

Yoke and Mr. Fong Hoe Ming for helping me throughout this project. Special thanks 

go out to my best friend, Miss Tan Yoke Peng, my housemates, Miss Lau Lay Sian 

and Miss Clare Wong Hui Ling and my senior, Mr. Soon Chin Kai for their 

generosity in time to help me in my project. 

My deepest gratitude goes out to my dad, mom, sisters, brothers and cousins 

for their endless love and support during my study in the university. Last but not least, 

I would like to express my heartfelt thanks to all my friends who had helped me and 

gave me emotional support through this project. Thank you for all your support, 

concern, advice and friendship during this period of time. 

II 



ABSTRACT 

Seaweed and seawater samples were collected from thirteen locations along 

the beaches of Peninsular Malaysia. A total of 8 species of Chlorophyta, 6 species of 

Rhodophyta, 4 species of Phaeophyta and 1 species of Cyanophyta were then 

analyzed for five metals namely Cu, Cd, Cr, Fe and Zn by atomic absorption 

spectrophotometry. The seawater samples were analyzed for Cu, Cd, Pb and Zn. 

Total concentrations ()..lg metallg dry weight seaweed) of metals in Padina 

australis ranged from 10.30-188.88 )..lg Zn/g, 2.69-10.57 )lgCulg, 465.30-4946.15 

)..lgFe/g, 1.66-15.90 )..lgCr/g and 0.030-2.691 )..lgCd/g. In Amphiroa foliacea metals 

levels ranged from 2.99-27.19 )..lgZn/g, 0.47-3.46 )..lgCu!g, 138.63-763.33 )..lgFe/g, 

0.71-4.98 )..lgCr/g and 0.018-0.159 )lgCdlg. Total concentration in Sargassum sp were 

14.9-177.16 )lgZnlg, 2.04-31.00 )..lgCu/g, 256.11-3565.12 )..lgFe/g, 3.01-7.29 )..lgCr/g 

and 0.187 -6.972 )..lgCd/g. In Gracilaria sp total concentration were 7.60-67.22 

)..lgZn/g, 1.57-8.30 )..lgCu/g, 941.69-1445.59 )..lgFe/g, 3.04-5.86 )..lgCr/g and 0.143-

0.63 5 )..lgCd/ g. Total concentration of metals in Enteromorpha sp ranged from 26.91-

90.49 )lgZnlg, 3.45-13.02 )..lgCu!g, 2268.62-7066.66 )..lgFe/g, 7.41-19.03 )..lgCr/g and 

0.139-0.695 )..lgCd/g. In Laurencia sp metal level were 11.29-60.18 )..lgZnlg, 4.13-

13.97 )..lgCu/g, 755.25-2917.34 )..lgFe/g, 2.36-14.05 )..lgCr/g and 0.112-0.934 )..lgCd/g. 

Total concentration in Cladophora prolifera were 14.28-66.10 )lgZnlg, 2.33-14.98 

)..lgCu/g, 2156.43-4875.03 )..lgFe/g, 8.16-19.11 )..lgCr/g and 0.143-0.247 )..lgCd/g. 
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The highest heavy metals content in seaweeds can be found from Tanjung 

Kling, Tanjung Bidara, Port Dickson and Telaga Simpul, which are either heavily 

industrialised areas or tourism areas. The results also showed that local seaweed 

species have the potential to be used as biological indicators of heavy metals. 

Seaweeds that can be used to monitor metal pollution are Enteromorpha sp for iron, 

Padina australis for zinc, Sargassum sp for copper, Cladophora prolifera for 

chromium and Padina minor for cadmium. 
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ABSTRAK 

Sampe1 rumpai laut dan air ]aut telah dikutip dari tiga belas stesen di 

sepanjang pantai Semenanjung Malaysia. Sebanyak 8 spesies rumpai !aut hijau 

(Chlorophyta), 6 spesies rumpai ]aut merah (Rhodophyta), 4 spesies rumpai !aut 

perang (Phaeophyta) dan satu spesies rumpai !aut biru-hijau (Cyanophyta) telah 

diukur kandungan logam beratnya bagi lima jenis logam seperti Zn, Cu, Fe, Cr and 

Cd dengan menggunakan alat spektrofotometri penyerapan atom. Sementara itu, 

kandungan Zn, Pb, Cu dan Cd di dalam sampel air !aut juga diukur. 

Kepekatan keseluruhan (!-Lg logam/g berat kering) dalam spestes yang 

dominan seperti Padina australis adalah berjulat dari 10.30-188.88 1-Lg Zn/g, 2.69-

10.57 1-LgCu/g, 465.30-4946.15 1-LgFe/g, 1.66-15.90 1-LgCr/g dan 0.030-2.691 )lgCdlg. 

Bagi Amphiroa foliacea pula adalah berjulat antara 2.99-27.19 1-LgZn/g, 0.47-3.46 

1-LgCu/g, 138.63-763.33 1-LgFe/g, 0.71-4.98 1-LgCr/g dan 0.018-0.159 )lgCd/g. 

Kepekatan logam dalam Sargassum sp adalah berjulat 14.9-177.16 1-LgZn/g, 2.04-

31.00 1-LgCu/g, 256.11-3565.12 1-LgFe/g, 3.01-7.29 1-LgCr/g dan 0.187-6.972 1-LgCd/g. 

Bagi Graci/aria sp pula adalah berjulat antara 7.60-67.22 1-LgZn/g, 1.57-8.30 1-LgCu/g, 

941.69-1445.59 )lgFe/g, 3.04-5.86!-LgCr/g dan 0.143-0.635 1-LgCd/g. Kepekatan logam 

dalam Enteromorpha sp adalah berjulat antara 26.91-90.49 1-LgZn/g, 3.45-13.02 

1-LgCu/g, 2268.62-7066.66 1-LgFe/g, 7.41-19.03 1-LgCr/g dan 0.139-0.695 1-LgCd/g. Bagi 

Laurencia sp pula, kepekatan logam berjulat antara 11.29-60.18 )lgZnlg, 4.13-13.97 

1-LgCu/g, 755.25-2917.34 1-LgFe/g, 2.36-14.05 1-LgCr/g dan 0.112-0.934 )lgCdlg. 
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Kepekatan logam dalam Cladophoraprolifera berjulat dari 14.28-66.10 J...lgZn/g, 2.33-

14.98 J...lgCu/g, 2156.43-4875.03 J...lgFe/g, 8.16-19.11 J...lgCr/g dan 0.143-0.247 J...lgCd/g. 

Kepekatan logam berat yang amat tinggi telah diperhatikan dalam rumpai !aut 

yang dikutip dari Tanjung Kling, Tanjung Bidara, Port Dickson dan Telaga Simpul di 

mana kawasan-kawasan ini merupakan kawasan perindustrian atau pun kawasan 

pelancongan yang berkembang pesat. Keputusan kajian ini juga menunjukkan bahawa 

sesetengah spesies rumpai laut yang ada di kawasan perairan kita berpotensi sebagai 

penunjuk kepada pencemaran. Antara spesies yang boleh digunakan sebagai penunjuk 

biologi adalah Enteromorpha sp untuk logam ferum, Padina australis untuk logam 

zink, Sargassum sp bagi logam kuprum, Cladophora prolifera untuk logam kromium 

dan Padina minor untuk logam kadrnium. 
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