
HEAVY METAL ANALYSIS IN SELECTED
TRADITIONAL MALAY SALAD

NUR SYAKIRA BINTI CHE NADZIR

Final Year Project Draft Submitted In
Partial Fulfilment of the Requirements for the

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

Universiti Teknologi MARA

JANUARY 2016



ACKNOWLEDGEMENTS

In the name of Allah the Most Gracious and the Most Merciful,

First and foremost, I would like to offer my deepest gratitude to everyone who assist

me in completing this project. Alhamdulillah all of honours are just for Allah Azza

Wajalla, the Almighty. Then, I would like to express my sincere thanks to my beloved

parents because their affection, advices, guidance, instruction and help.

I want to express my warm thanks to my supervisor, Associate Professor Hj Mohd

Tahir bin Abas for his valuable guidance, encouragement, patient, correlation, advice

and suggestion which are very helpful in finishing the thesis. Then, thank you very

much for your time to share your great knowledge and great experience with me.

I would also like to thank to my co-supervisor, Dr. Mohd Zahari Abdullah @ Rafie

who has guided me with his worthy, correction and suggestion to improve the quality

of my thesis.

My gratitude also to my program project coordinator, Dr. Aiza binti Harun for her

encouragement and reminder about all the important dates.

Last but not least, I would like to thank to my lab assistant guide Mr. Fauzi and all the

people who provided me with the facilities being required and conductive conditions

for my thesis project.

Nur Syakira Binti Che Nadzir

iii



TABLE OF CONTENTS

Page

ACKNOWLEDGEMENTS iii
TABLE OF CONTENTS ~

LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF ABBREVIATIONS viii
ABSTRACT ix
ABSTRAK x

CHAPTER 1 INTRODUCTION
1.1 Background of Study 1
1.2 Problem statement 3
1.3 Significant of study 4
1.4 Objective of study 5

CHAPTER 2 LITERATURE REVIEW
2.1 Traditional Malay salad "Ulam" 6

2.1.1 Cosmos Caudatus " Ulam Raja" 6
2.1.2 Cenlella asiatica " Ularn Pegaga " 7
2.1.3 Manihol esculenta " Pucuk Ubi" 7

2.2 Heavy metal 8
2.3 Previous Study 11
2.4 Atomic Absorption Spetrometer 13

2.4.1 Flame Atomic Absorption Spectrometry (FAAS) 13
2.4.2 Graphite Furnace Atomic Absorption Spectrometry (GFAAS) 14

CHAPTER 3 METHODOLOGY
3.1 Materials 16

3.1.1 Raw materials 16
3.1.2 Chemicals 16
3.1.3 Equipment and analytical Instrument 16
3.1.4 Apparatus 17

3..2 Method 17
3.2.1 Sample location 17
3.2.2 Sample preparation 18
3.2.3 Standard preparation 21

iv



CHAPTER 4 RESULT AND DISCUSSION 23
4.1 Calibration curve 24
4.2 Heavy metal concentrations in plants 25

4.2.1 Zinc (Zn) 26
4.2.2 Copper (Cu) 26
4.2.3 Iron (Fe) 27

4.3 Chemical interference and other problems 28
4.4 Repeatability and Reproducibility Performance 30

CHAPTER 5 CONCLUSION AND RECOMMENDATION 31

CITED REFERRENCES 33
APPENDICES 36
CURICULUM VITAE 39

v



ABSTRACT

HEAVY METAL ANALYSIS IN SELECTED TRADITIONAL MALAY
SALAD

Human health risk could be caused by consumption of vegetable contaminated by
toxic metals. Normally, human body requires some of heavy metals such as Cu, Fe
and Zn. These metals are known as essential metals. However, the essential metals
can be toxic if taken in large quantities. In this study, the determination of the heavy
metal in traditional Malay salad were performed on three samples which are among
leaf of Cosmos caudatus (Ulam Raja), leaf of Centella Asiatica (Ulam Pegaga), and
shoot of Manihot esculenta ( Pucuk Ub!) that collected from two different locations
which were Temerloh, Pahang and Shah Alam, Selangor. The composition of heavy
metals such as copper (Cu) and iron (Fe) were analysed by using Graphite Furnace
Atomic Absorption Spectroscopy (GFAAS) while zinc (Zn) was analysed by using
Flame-Atomic Absorption Spectroscopy (FAAS). Based on the study, average mean
concentration of the selected heavy metals were found to be 0.00275±0.000 19 mg/kg
for Zn, 0.1 0255±0.00 II mg/kg for Fe and 0.0548±0.0367 mg/kg for Cu. The
concentration for the selected element obtained from two sampling locations were
rank as Zn < Cu < Fe.
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