
INVESTIGATION OF TOTAL COLIFORM BACTERIA, PRESENCE 
OF HEAVY METALS AND WATER 

HARDNESS IN WATER FROM TAP WATER AND WATER COOLER 
WATER OF 5 HOSTELS IN UiTM SHAH ALAM 

NURSUHADA RAZAKI 

Final Year Project Report Submitted in 
Partial Fulfillment of the Requirements for the 

Degree of Bachelor of Science (Hons.) Applied Chemistry 
in the Faculty of Applied Sciences 

Universiti Teknologi Mara 

April 2009 



This Final Year Report entitled "Investigation of Total Coliform Bacteria. 
Presence of Heavy Metals and Water Hardness in Water from Tap Water 
and Water Cooler Water of 5 Hostels in UiTM Shah" was submitted by 
Nursuhada binti Razaki, in partial fulfillment of the requirements for the Degree 
of Bachelor of Science (Hons.) Applied Chemistry, in Faculty of Applied 
Sciences, and was approved by 

Nesamalar K3«msamy^ 
Supervisor 

Faculty of Applied Sciences 
Universiti Teknologi MARA 

Cik Sabrina Bt. Yahaya 
Project Coordinator 
B. Sc. (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 

Dr. Yusairie B. Mohd 
Head of Programme 
B. Sc. (Hons.) Applied Chemistry 
Faculty of Applied Sciences 
Universiti Teknologi MARA 

Date: OS WAy ZHXfj 

ii 



ACKNOWLEDGEMENTS 

Assalamualaikum w.b.t. first of all, I am grateful to Allah for giving me the mental and 

physical strength to complete my project and this report. Without Allah's guidance and 

blessing, this project and report could not be completed on time. 

I would like to dedicate my appreciation to all the people involved directly and indirectly 

in the progress of this project and report. A special dedication for my supervisor, Madam 

Nesamalar Kantasamy for her full support, help and care. I am very grateful for her 

willingness to spend her precious time to guide me and give more information and ideas 

to finish my project. Without her, I could face many problems to complete my project. 

To all the lab assistants, thank you for helping me during my project. I appreciate all 

your help and all the knowledge that you had given me. To all my friends, thank you for 

the support, guidance and willingness to share valuable resources with me. 

I hope all your efforts are blessed by Allah 

in 



TABLE OF CONTENTS 

Page 

ACKNOWLEDGEMENTS iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES vii 
LIST OF ABBREVIATIONS viii 
LIST OF APPENDICES ix 
ABSTRACT x 
ABSTRAK xi 

CHAPTER 1 INTRODUCTION 
1.1 Background of study 1 
1.2 Problem statement 3 
1.3 Significance of study 3 
1.4 Objectives of study 4 

CHAPTER 2 LITERATURE RIVIEW 
2.1 Bacteriological Test 5 

2.1.1 Effect of fecal coliform/Escherichia coli ( E.coli) 7 
2.2 Hardness of Water 8 

2.2.1 Potential to Health effect 9 
2.2.2 Water Hardness Scale 11 

2.3 Heavy Metals 12 
2.3.1 Health Risk of Heavy Metals 13 

CHAPTER 3 METHODOLOGY 
3.1 Collection site 15 
3.2 Sampling Frequency 15 
3.3 Sample collection 15 

3.3.1 Bacteria 15 
3.3.2 Heavy Metals and Water Hardness 16 

3.4 Analysis of Water Samples 16 
3.4.1 Total coliform 16 
3.4.2 Water Hardness 17 
3.4.3 Heavy Metals 17 

IV 



ABSTRACT 

This study was conducted to examine the biological and chemical characteristics of 
drinking water of tap water and water cooler water from five hostels in UiTM Shah 
Alam. A total of 10 drinking water samples were collected from Melati, Anggerik, 
Delima, Seroja and Teratai. The samples were analyzed for 2 chemical parameters: 
heavy metals, minerals and water hardness and one biological parameter which was 
total coliform bacteria. The presence of bacteria was measured by using membrane 
filtration method while ICP-OES was used for measuring concentration of heavy 
metals and minerals. Total coliform bacteria was only presence in water cooler water 
from Melati and Delima. The results of total heavy metal concentrations indicated that 
zinc, nickel and iron were present in tap water and water cooler water while lead and 
cadmium gave negative results. All 5 hostels have low water hardness. Overall, the tap 
water and water cooler water from 5 hostels in UiTM Shah Alam are biologically and 
chemically safe for drinking according to Malaysian Ministry of Health Drinking Water 
Standards, 2000. 
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