UNIVERSITI TEKNOLOGI MARA

DETERMINATION OF HEAVY
METALS IN BOTTLED WATER AND
THE POTENTIAL HEALTH RISK

NUR LIYANA BINTI SHAPIEN

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

Faculty of Health Sciences

July 2017



DECLARATION BY STUDENT

Project entitled “Determination of Heavy Metals in Bottled Water and the Potential
Health Risk” 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, Assoc.
Prof. Rodziah Ismail. 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:

(Nur Liyana binti Shapien)
2013433212
940805-03-5236

Date: ..oovvvveeen ...



ACKNOWLEDGEMENT

In the name of Allah, The Most Gracious, The Most Merciful.

Assalamualaikum and Alhamdulillah, all praise to Allah S.W.T The Supreme Lord
of the Universe. Peace and blessing to Nabi Muhammad S.A.W., all prophets and
their families. | praise Allah S.W.T. for the strength and His blessings in completing

my study.

Firstly, | want to thank my parents, Mr. Shapien Mamat and Mrs. Latifah bt Che
Omar also to my family for helping and encouraging me along this study was carried
out. They are really a huge supporter to me and | feel very grateful for their
understanding and support that they had gave me during the process for completing
this project. My deepest gratitude and appreciation to my dearest supervisor, Assoc.
Prof. Rodziah Ismail who spent her time and efforts in guiding and advising from the
beginning till the end of my research journey. Not to forget, | would like to thank all
the lecturers in Department of Environmental Health and Safety, Faculty of Health
Sciences who always share their thoughts, knowledge and advice throughout my

study in UiTM Puncak Alam. Only God can reward all of you with goodness.

My sincere thanks and appreciation goes to all the staff from the department and
laboratory that gave their full cooperation and assisted me in many ways throughout
my study. A special thanks to my friends from HS243 who always give me support
and motivation while completing my study. May our friendship lasts forever. Lastly,
I would like to thank everyone who involved directly and indirectly in this study.

Thank you very much.

Vi



TABLE OF CONTENTS

TITLE PAGE

DECLARATION BY STUDENT
INTELLECTUAL PROPERTIES
APPROVAL BY SUPERVISOR
ACKNOWLEDGEMENT
TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF EQUATION

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1: INTRODUCTION
1.1 Background of Study

1.2 Problem Statement

1.3 Research Objective

1.3.1 General Objective

1.3.2 Specific Objective

vii

Vi

Vii

Xi

xii

Xiii

Xiv

XV

XVi

XVii

1-2

2-4



ABSTRACT

The concentrations of heavy metals such as Cd, Fe, Zn and Ni were investigated in
different types of bottled water samples (mineral and drinking) collected from
Bentong, Pahang. The potential health risks of heavy metals to the local population
were also studied. Heavy metals concentrations were analysed using atomic
absorption spectrometer and compared with permissible limits set in Malaysian Food
Regulation 1985 and World Health Organization Guideline. Heavy metals
concentration was found in the order of with Fe>Zn>Cd>Ni. The concentration of
Cd was higher than its respective permissible limits for both types of water, while Fe,
Zn and Ni concentrations were observed within their respective limits. Health risk
assessment such as Health Quotient (HQ) and Hazard Index (HI) were calculated. HI
of the selected heavy metals in the drinking water was less than 1, indicating no
health risk to the local people. Statistical analyses showed that geologic and
anthropogenic activities were the possible sources of water contamination of heavy

metals in the study area.
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