Wn !

£

<
e




Declaration by Student

Project entitled “Heavy Metals in Edible Seaweeds and Its Potential Health Risk” is a
presentation of my original research work. Wherever contributions of others are involved, every
effort is made to indicate this clearly, with due reference to the literature, and acknowledgement
of collaborative research and discussions. The project was done under the guidance of Tn. H;.
Hashim Bin Ahmad as Project Supervisor. It has been submitted to the Faculty of Health
Sciences in partial fulfillment of the requirement for the Degree of Bachelor in Environmental
Health and Safety (Hons).

Student’s Signature:

(FADILAH BINTI MOHAMMAD ARIS)
2009213156
901104-05-5320



ACKNOWLEDGEMENTS

Bismillahirrahmanirrahim. Alhamdulillah, thanks to Allah SWT for His Mercifulness giving me
the opportunity to complete this final year project entitled Heavy Metal in Edible Seaweed
and Its Potential Health Risk as well as completing my four years studies in Bachelor of
Environmental Health and Safety. | would like to express my gratitude towards my
supporting supervisor Tn Hj Hashim bin Ahmad for his continuous guides, advice as well as
his motivation to keep me on track in order to complete this project. | would also like to give
my deepest thanks to the lab technicians, Mr Muhamad Azwat Abdullah, En Am, Kak Maziah
for their kindness to help me during the project accomplishment especially in the lab-related
procedures. Not to forget Dr K Subramaniam, Mr Ahmad Razali, lecturers and my friends
who have been very supportive to me. Last but not least, | would like to express my
appreciation to my parents for their support, encouragement as well as motivation during the

project completion.



TABLE OF CONTENT

TITLE PAGE
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDICES
LIST OF ABBREVIATION
ABSTRACT

CHAPTER ONE: INTRODUCTION

1.1
1.2
1.3
1.4
1.4.3
1.5.1
1.5.2

CHAPTER TWO: LITERATURE REVIEW

211
21.2
213
21.4
21.5
21.6
2.1.7
2.2

23

Background Information
Problem Statement

Study Justification

Study Objectives

Study Hypothesis

General Conceptual Framework

Specific Conceptual Framework

Heavy Metal _
Arsenic

Cadmium

Seaweed

Market

Atomic Absorption Spectroscopy
Human Health Risk Assessment
Case Study -

Guidelines and Regulations

vi
Vii

viii

o O b A ODN -

© © 0 0 N N

ol
o



HEAVY METALS IN EDIBLE SEAWEEDS AND ITS POTENTIAL HEALTH RISK
Fadilah Binti Mohammad Aris
Abstract

Introduction: Heavy metals exist in many forms in the environment we live. As rapid pace of
industrialization as well as indiscriminate human activities occurred, the geochemical cycles
and biochemical balance of heavy metals in the nature has been drastically altered. Human
bodies are exposed to heavy metals through the breathed air, water and food consumed
(Singh et al., 2011). The traditional use of seaweeds as food in China, Japan and Korea has
moved along when people from these countries migrated around the world. Seaweeds is
consumed by small pockets of the population along the coastal areas of Peninsular Malaysia
and East Malaysia (Ismail and Hong, 2002). Objectives: To determine heavy metals
concentration in edible seaweeds and its potential health risk on human. Methodology:
Cross sectional study was implemented whereby sixty samples of edible seaweeds imported
from China and Korea were taken from several markets in Selangor. The samples were
treated with wet acid digestion and subjected to Atomic Absorption Spectrometry for analysis
of arsenic, cadmium and lead. Hazard Index (HI) was also determined. Results: The
average concentration of cadmium and lead contravene the Malaysian Food Act 1983
Standard for cadmium of 1 mg/kg and 2 mg/kg for lead. There are significant difference
between the concentration of arsenic, cadmium and lead in laminaria seaweed from China
and Korea. HI for cadmium exposure is more than 1. Conclusion: HI indicates that people
whom exposed to seaweeds with 0.00131 mg/kg/day of cadmium may develop potential
adverse health effect. Industrialization in China leads to higher heavy metals concentration.
Recommendation: The importation of seaweeds should be made with more precautious
especially seaweeds from China.
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