UNIVERSITI TEKNOLOGI MARA

HEAVY METAL CONTAMINATION IN COCKLES
AND ITS POTENTIAL HEALTH RISK TO HUMAN

MOHAMAD ASHRAF BIN MOHD KAMARUL HIZAT

Project submitted in fulfillment of the requirements for the degree of
Bachelor in Environmental Health and Safety (Hons.)

Faculty of Health Sciences

July 2018



DECLARTION BY STUDENT

Project entitled “Heavy Metal Contamination in Cockles and Its Potential Health Risk to
Human” is a presentation of my original research work. Whenever contributions of others
are involved, every effort is made to indicate this clearly, with due reference to literature,
and acknowledgement of collaborative research and discussions. The project was done
under the guidance of Project Supervisor, Mr. Nasaruddin Abd Rahman. It has been
submitted to the Faculty of Health Sciences in partial fulfilment of the requirement for

the Degree of Bachelor in Environmental Health and Safety (Hons).

Student’s signature:

( Mohamad Ashraf Bin Mohd Kamarul Hizat )
2014690556
950219-10-5915

Date: .o,



ACKNOWLEDGEMENT

In the name of Allah, the Most Merciful and the Most Compassionate.

| would like to praise and thank to Allah SWT for giving me the strength and His
blessing to complete my Final Year Project entitled “Heavy Metal Contamination in

Cockles and Its Potential Health Risk to Human”.

First of all, I would like to thank to my supportive project supervisor, Mr.
Nasaruddin Abd Rahman, who had guided me a lot in understanding and completing this
thesis. Besides, | also want to thank to all the staff from Department of Environmental,
Health and Safety, which include Dr. Shantakumari Rajan, Dr Ahmad Razali Bin Ishak
and Mr. Muhammad Azwat who have spent their time sharing valuable information and

also suggestion for improvement regarding my project.

Not to forget, deepest thanks especially to both of my parents, Mr. Mohd Kamarul
Hizat Bin Yusoff and Haslina Hj Mohamad, who had supported me morally, mentally
and financially in order to produce this precious thesis. In addition, a sincere thanks to
my HS243 friends and my high school friends who had helped me in collecting
information and assist me during laboratory works. Lastly, | would thank to those who
had directly or indirectly contributed in this project, your helps means a lot to me. Thank

you so much.

Vi



TABLE OF CONTENTS

TITLE
DECLARATION BY STUDENT ii

INTELLECTUAL PROPERTIES i

APPROVAL BY SUPERVISOR v
ACKNOWLEDGEMENT Vi
TABLE OF CONTENTS vii
LIST OF TABLES Xi
LIST OF FIGURES xiii
LIST OF ABBREVIATIONS Xiv
ABSTRACT XV
ABSTRAK XVi

CHAPTER 1: INTRODUCTION

1.1 Background information 1
1.2 Problem statement 3
1.3 Study objectives 5
1.4 Significance of the study 5

1.5 Conceptual framework 7

Vii



ABSTRACT

Heavy metals can be essential to human or may deteriorate human health depending on
the amount consumed. Heavy metal discharged mainly from the industries into the
aquatic environment may eventually accumulate in the water, sediment and also in the
aquatic organisms such as fish and shellfish. Heavy metal in cockle (shellfish) has
becoming a major concern to the country as consumption of this contaminated cockle is
one of the source of protein to the people. Thus, the cockle can be used to assess the heavy
metal content as it is able to accumulate the pollutant in its soft tissue which made it a
good biological indicator. For this study, a cross sectional study was used in order to
determine the heavy metals in the Anadara granosa soft tissue. The sampling was made
randomly (n=30) at two different locations, which were at Kuala Sepetang, Perak and
Kuala Selangor, Selangor. Dry ashing method was used in order to digest the samples
before analyzed the digested samples using Graphite Furnace Atomic Absorption
Spectrophotometer (GFAAS) to extract the heavy metal in each samples. The heavy metal
parameter focused in this study is cadmium, copper, lead and zinc. Mann-Whitney U test
was used to compare the heavy metal result from both locations. Based on the analyzed
data, the ranking order according to the heavy metal parameter concentration for Kuala
Sepetang, Perak were Zn (56.247 mg/kg)> Cu (23.860 mg/kg)> Pb (5.860mg/kg)> Cd
(0.133 mg/kg) while for Kuala Selangor, Selangor were Zn (56.227 mg/kg)> Cu (5.233
mg/kg)> Pb (3.447 mg/kg)> Cd (not detected). There were significant difference between
the two locations for parameter of cadmium and copper. For the health risk assessment
conducted, the result show no non-carcinogenic risk towards all population groups but
there was a probability of carcinogenic risk towards adults as the result were not within
the acceptable carcinogenic range which was from 10-4 to 10-6. In conclusion, this study
indicated that there were presence of heavy metals in the cokcle’s soft tissue. Based on
the mean concentration result, lead concentration in cockle exceeded both the national
(Malaysian Food Act (1983) and Food Regulations (1985)) and international standard
(WHO/FAO) for both locations while for cadmium concentration for cockle originating
from Kuala Sepetang, it slightly exceeded the international standard. In conclusion, the
cockle collected from both location can be consumed but it should be taken in the correct
amount.

Keywords: Anadara granosa, shellfish, heavy metal, health risk assessment, Kuala
Sepetang, Kuala Selangor.
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