N
—~

~ e

/o~

e P e e e
g —— -
o il -~ 3
¢ \ -~
T N




feroustakaan
Codel Universiti Sains Dan leknologl Malaysia (KUSIED.

1100038651

LP 7 FST 6 2005

T

Determination of the concentration of selected heavy metals in
infusions of seahorse, hippocampus spinosissimus and
hippocampus trimaculatus.

PERPUSTAKAAN
KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA
21030 KUALA TERENGGANU

1100038651 |

Lihat sebelah

HAK MILIK
PrRPUSTAKAAN KUSTERM




DETERMINATION OF THE CONCENTRATION OF SELECTED HEAVY
METALS IN INFUSIONS OF SEAHORSE, HIPPOCAMPUS SPINOSISSIMUS
AND HIPPOCAMPUS TRIMACULATUS

BY

KUMARAN S/0 SINNAPPAN

Research Report submitted in partial fulfillment of
the requirements for the degree of
Bachelor of Science (Chemical Science)

Department of Chemistry Sciences
Faculty of Science and Technology
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA
2005

1100038651



A JABATAN SAINS KIMIA
& FAKULTI SAINS DAN TEKNOLOG!I
< N KOLEJ UNIVERSITI SAINS DAN TEKNOLOG!I
, MALAYSIA
KUST

PENGAKUAN DAN PENGESAHAN LAPORAN
PROJEK PENYELIDIKAN [ DAN I1

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk:
Determination the concentration of selected heavy metals in infusions of seahorse,
Hippocampus spinosissimus and Hippocampus trimaculatusoleh Kumaran a/
Sinnappan, nombor matrik UK7591 telah diperiksa dan semua pembetulan yang
disarankan telah dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Kimia
sebagai memenuhi sebahagian daripada keperluan memperolehi [jazah Sarjana Muda
Sains (Sains Kimia), Fakulti Sains dan Teknologi, Kolej Universiti Sains dan
Teknologi Malaysia.

Disahkan oleh:

PROF DR NOOR AZHAR BIN MOHAMED SHAZILI
..... /\)‘é-‘@\f ... Dekan

fFakulti Sains dan Teknologt
) Kolej Universiti Sains dan Teknologi Malaysia
Penyelia utama 21030 Kuala Terengganu

Nama: Prof. Dr. Noor Azhar Mohamed Shazili
Cop Rasmi: Tarikh: 1o/ 4-[0&

PROF. NADYA DR. KU HALIM KU BULAT
Ketua
Jabatan Sains Kimia
Fakulti Sains dan Teknologi
Kolej Universiti Sains dan Teknologi Malaysia
21030 Kuala Terengganu.
Tel: 09-8683257

Ketua Jabatan §ains Kimia

Nama: Prof. Madya Dr. Ku Halim Ku Bulat G _g 2565/
Cop Rasmi: Tarikh: l , ,



ACKNOWLEBGEMENTS

I would like to extend my sincere appreciation and gratitude to my supervisor,
Associate Prof Dr. Noor Azhar Mohamed Shazili and Dr. Ismat Ali for their guidance,

advice, comments, and patience throughout this project.

I am very grateful to my coursemate, Thanaletchumy for her help, kindness and
advice especially in completing my thesis. I would also like to thank En Ruzeman
personally on his assistance and advice during analysis instruments and for helping
me to understand the results. | am grateful to my project teamwork for assisting me in
this project. Special thanks also to my housemates, Gopal, Murugan and Syalindran
for their patience in understanding the difficulty I had been through. Not forgetting

also my second year juniors for their advice and support.

My deepest gratitude goes out also to my parents, Mr and Mrs Sinnappan - Sellamal
and brothers, Yogahiswaran and Kaliannan and also to class of chemistry science
2003/05, for their endless support during my university years. Last but not least, |
would like to express my heartfelt thanks to all my friends who have contributed in
completing this project. Thank you for all your support. concern, advice and

friendship during our university years.

1



TABLE OF CONTENTS

TITLE PAGE

APPROVAL FORM
ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS AND SYMBOLS
LIST OF APPENDICES

ABSTRACT
ABSTRAK
1.0 INTRODUCTION
1.1 Research Objectives
2.0 LITERRATURE REWIEW
2.1 South China Sea
2.2 Seahorse
2.2.1 Reproduction
2.2.2 Use of seahorse as traditional medicine
2.2.3  Hippocampus Spinosissimus
2.2.4 Hippocampus Trimaculatus
2.3 Heavy Metals
2.4 Selected chemical elements
2.4.1 Cadmium (Cd)
2.4.2 Chromium (Cr)
2.4.3 Copper (Cu)
244 Lead (Pb)
2.4.5 Mercury (Hg)
2.5 Heavy Metal Analysis
2.5.1 AAS
2.5.2 1CP-OES
2.5.3 1CP-MS
2.5.4 lon Chromatography
3.0 METHODOLOGY
3.1 Glassware, Laboratory ware and Containers Preparation

3.2 Sampling

33 Sample preparation
3.4 Spiking of sample
3.5 Statistical Analysis

Viil

0 dOWnWn kB K

10
10
11
12

13
15
16
17

18
18
18
19
20



faroustaraoan
xol8l uUniversiti Sains Dan leknologd Malavsio (KUSTE:

4.0 RESULTS

v
-

4.1 Recovery Test 21
4.2 Calibration Curve For Determinig Cu. Hg, Cr, Pb, and Cd 22
4.3 Copper 26
4.4 Mercury 26
4.5 Chromium 27
4.6 Lead 27
4.7 Cadmium 28
5.0 DISCUSSION 34
6.0 CONCLUSION 41
7.0 REFERENCES 42
APPENDICES 44
CURRICULUM VITAE 54



LIST OF TABLES

Table Page
Table 4.1 Results of the recovery test for Cu, Hg, Cr, Pb and Cd 21
Table 4.2 Mean concentration of Cu in seahorse infusions 29
Table 4.3 Mean concentration of Hg in seahorse infusions 29
Table 4.4 Mean concentration of Cr in seahorse infusions 30
Table 4.5 Mean concentration of Pb in seahorse infusions 30
Table 4.6 Mean concentration of Cd in seahorse infusions 31

vi



Figure

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5

Figure 4.6

Figure 4.7

LIST OF FIGURES

Calibration curve for Cu using I[CP-OES technique
Calibration curve for Hg using ICP-OES technique
Calibration curve for Cr using ICP-OES technique
Calibration curve for Pb using ICP-OES technique
Calibration curve for Cd using ICP-OES technique

Mean concentration of metals in the infusion of
Hippocampus spinosissimus

Mean concentration of metals in the infusion of
Hippocampus trimaculatus

Vil



LIST OF ABBREVIATIONS AND SYMBOLS

SYMBOL MEANING

% Percentage

= C Degree Celsius

ng/l Microgram per liter

pum Micrometer

Cd Cadmium

cm Centimeter

Cr Chromium

Cu Copper

FAAS Flame Atomic Absorption Spectrometry
g Gram

GFAAS Graphite Furnace Atomic Absorption
Spectrometry

Hg Mercury

HNO; Acid Nitric

nm Nanometer

Pb [ead

ug/g Microgram per gram

viii



APPENDIX

APPENDIX 1

APPENDIX 11

APPENDIX 111

LIST OF APPENDICES

Results of t-test for, between males and females
Hippocampus spinosissimus.

Results of t-test for Hippocampus trimaculatus,
between males and females

Results of t-test for difference between
Hippocampus spinosissimus and
Hippocampus trimaculatus

Page

44

47

50



ABTRACT

Sample of seahorse from two species, Hippocampus spinosissimus and Hippocampus
trimaculatus were analysed for Cd, Cr, Cu. Pb and Hg concentrations. The research
was done because seahorse has become a popular material used for Chinese
traditional medicine (TCM). The objective was to find out whether these seahorses
are safe for human consumption. The dried samples were digested using the nitric
acid digestion method. Then, the samples were analysed for the metal concentration
using the Inductively Coupled Plasma — Optical Emission Spectrometry. In the male
seahorse samples of Hippocampus spinosissimus, the concentration of copper
decreases as follows, Cu > Pb > Cr > Cd > Hg. Meanwhile for the female samples, the
concentration decreases as Cu > Cr > Pb > Hg > Cd. In the male seahorse samples of
Hippocampus trimaculatus. the concentrations of heavy metals are as follows, Cr >
Pb > Cu > Cd > Hg. Meanwhile for the female samples, the concentration decreases
as Cu > Pb > Cr > Cd > Hg. However. there were no significant differences found in
concentration between the species and sex of the seahorse. It is found that the heavy
metal content in seahorse was under permissible level for human consumption and

safe to be use used as a Chinese traditional medicine.



ABSTRAK

Sampel kuda laut daripada dua spesis, Hippocampus spinosissimus dan Hippocampus
trimaculatus telah dianalisa untuk kepekatan kehadiran Cd, Cr, Cu, Pb and Hg. Kajian
ini dijalankan berikutan penggunaan kuda laut yang semakin meluas dalam
penghasilan ubat cina tradisional. Objektif kajian ini adalah untuk mengkaji sama ada
kuda laut ini sesuai untuk pemakanan manusia. Sampel kering kuda laut telah
dihadam dengan teknik penghadaman asid nitrik. Kemudian sampel dianalisa dengan
menggunakan Gandingan Aruhan Plasma-Spektrometer Pemancaran Optikal (ICP-
OES) untuk mendapatkan kepekatan logam. Dalam kuda laut jantan kepekatan
berkurangan mengikut Cu > Pb > Cr > Cd > Hg. Sementara itu, bagi sampel betina
pula kepekatan berkurangan mengikut Cu > Cr > Pb > Hg > Cd. Dalam sampel jantan,
Hippocampus trimaculatus, kepekatan adalah seperti berikut Cr > Pb > Cu > Cd >
Hg. Manakala bagi betina kepekatan berkurangan mengikut Cu > Pb > Cr > Cd > Hg.
Bagaimanapun tidak terdapat perbezaan signifikan dalam kepekatan logam di antara
spesis dan jantina kuda laut yang dikaji. Oleh itu, kandungan logam berat di dalam

kuda laut berada di bawah paras bahaya dan selamat diminum oleh manusia.
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