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ABSTRACT

HEALTH RISK ASSESSMENT OF HEAVY METALS IN VARIOUS TYPES OF
COMMERCIAL TEA BY TOTAL METAL ANALYSIS AND INFUSION

Most people simply drink tea frequently without knowing the presence of heavy metals
in their beverages that might affect their health. The aims of this study are to determine
and compare the heavy metals concentration of commercial tea in tea bag and loose tea
and to investigate and compare the concentration of heavy metals between brands of tea.
Three brands of black tea consist of loose tea and tea bag were bought at local market in
Malaysia. The selected heavy metals studied are cadmium (Cd), chromium (Cr) and
nickel (Ni). After digestion using dry ashing method and brewing tea, the sample were
analyzed using by using PerkinElmer Graphite Furnace Atomic Absorption Spectrocopy
(GFAAS). The highest concentration of the selected heavy metals are dominated by Cd
(0.004 Ilg!g), followed by Ni (0.003 Ilg!g) and Cr (0.0023 Ilg!g). In tea bag also
dominated by Cd (0.004 Ilg!g), followed by Cr (0.003 Ilg!g) and last is Ni (0.002 Ilg!g).
In infusion method the amount of Cd in both types of tea are below detection limit. For
Ni concentration in both type also below detection limit at certain brand. However Cr
was detected at both type of tea and have lower concentration compared to Ni that
present at certain brand of tea. Cr concentration in infusion powder tea is 0.01 Ilg!L,
whereas in tea bag 0.13 1lg!L. For Ni concentration in powder form is 0.86 Ilg!L and in
tea bag is 0.45 1lg!L. The Hazard Index (HI) calculated shows that brand M was found to
have highest value of HI, but by consuming of heavy metals present in tea does not pose
any risk to human health.

ix


	MASHITAH MUSTAFFA AL ADLAN
	ACKNOWLEDGEMENTS
	TABLE CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	ABSTRACT
	CHAPTER 1 INTRODUCTION
	1.1 Background Study
	1.2 PROBLEM STATEMENT
	1.3 SIGNIFICANCE OF STUDY
	1.4 OBJECTIVE OF STUDY

	CHAPTER 2 LITERATURE REVIEW
	2.1 Tea
	2.2 Heavy metals
	2.3 Previous study
	2.4 Sources of heavy metal
	2.5 Effect of Heavy metals
	2.6 Reduce of Heavy Metal
	2.7 Analysis of tea by Atomic Spectrometry

	CHAPTER 3 METHODOLOGY
	3.1 Materials
	3.1.1 Raw materials
	3.1.2 Chemicals
	3.1.3 Equipment and Analytical Instruments
	3.1.4 Glassware and Apparatus

	3.2 Pre-treatment method
	3.2.1 Pre-treatment of black tea leave samples
	3.2.2 Pre-treatment of black tea infusion

	3.3 Procedures for determination of heavy metals
	3.4 Preparation of standard solution

	4. RESULTS AND DISCUSSION
	4.1 Calibration Curve
	4.2 Concentration of Heavy Metal
	4.2.1 Metal concentration in Black Tea Products:
	4.2.2 Metal Concentration in Black Tea Infusion

	4.3 Repeatability & Reproducibility Performance
	4.4 Hazard Index (HI)

	5. CONCLUSION AND RECOMMENDATIONS
	CITED REFERENCES
	APPENDICES
	CURRICULUM



