DR R o T P (g T o 4
N R Y At vt s o gy P gt S o PR
B L e L. . SN = -
A e W F W Ry, SR o P s d o ML % BB i 2
B T 59 P EEEy R N S, 4 S A Y i -
- - e Sefw s Eman M amhwess CEB® AfE mmw b meehd s b —— mad awe A

R

-

~-

‘5 -

4 Y

I 3y - S
—t .l — Nt =

-

-~ - r-_: g RS _:7'-,3 A.}‘,

(D R P \--\.v'.-s\.a-l« — S s N e

- - ~ - - = - A A -
.‘_ NI S Al gl S
B T k. & ene e G SV W S
-~ Sl
i

N

S i L

e
o N e N i i et B

SR TR S NI



ACKNOWLEDGEMENTS

All praise to Allah S.W.T, for this Final Year Project (FYP) would not have been
completed without the support of many people. First and foremost, I would like to
express my deepest gratitude to my supervisor, Mr. Ansir Salim, who has been
very helpful in offering endless encouragement, positive comments and guidance
throughout the completion of this report.

I would like to extend my appreciation to Miss Noor Ezawanie Moulton for the
help regarding my laboratory work especially when preparing the samples and
solutions for AAS detection. Not to forget, Mr. Ajimi Jawan, FSG 660 Project
coordinator for his consistent contribution and constructive ideas in correcting the
format of my report. Not to forget to all of the Science lecturers for all the
guidance during my studies as a UiTM student.

I also would like to express my thank you to all laboratory assistants; Mdm.
Atifah Remat, Mdm. Dk. Suhana Ak Yunos, Mr. Muhammad Sufri Salimun, Mr.
Amzah Jaafar, Mr. Jemat Basri and Mr.Mohd. Hanafi Sadli who assisted me with

patience on my request for laboratory use of materials, apparatus and information
for this report.

I am also grateful to the Department of Fisheries KK, Mr. Ramlie Raiman from
the Department of Fisheries Ranau, The chairman of Tagal system, Mr.Peter
from,Kg. Badukan, Mr.Saimin from Kg. Kituntul Baru and Mr. Julymie from
Kg.Pinausuk and many others that I did not mention. Thank you for all the help.

To Farnadia Taip and family for the warm hospitality and accommodation.

[ would like to convey thanks to my father, Asis Gani, my sister, Lisa Asis and

my brother, Haazrul Asis for the moral and financial support. I really appreciate
that.

Last but not least to all of my friends especially from group FSG 660 (Dg
Syahidah Nadiah Abdull Majid, Sheelah Stanis Joseph, Raimalynah Abd Razak,
Siti Faridah Amin, Nur Ayuni Eleena MT Azar, Herman Umbau Lindang,
Faziella Puasah, Aaron Solibun, Sharmiza Sanin, Effaniza Binit, Ahmad Fariz
Nicholas, and Stalin Joefrey) for their support and useful suggestions during the
preparation of this report. Not to forget to Intan Zawanah Eshaap and Anis
Syazana Suhaili for lending me your ears and shoulders.

Haslina Asis

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1: INTRODUCTION
1.1 Background of Study

1.2 Problem Statement

1.3 Significance of the Study
1.4  Objectives of the Study

CHAPTER 2: LITERATURE REVIEW
2.1 Physicochemical of freshwater
2.2 Heavy Metals in Aquatic system
2.3 Freshwater fishes for Biomonitoring
2.4  Heavy Metal effects to the fishes
2.5  Heavy Metal effects to human body
2.5.1 Manganese (Mn)
2.5.2 Cadmium (Cd)
2.5.3 Iron (Fe)
2.5.4 Copper(Cu)
2.6  Previous studies on metal concentrations in fishes
2.7  Conservation of Freshwater fishes

v

PAGE
i
iv
vi
vii
ix

N W Lh W —

10
11
12
12
13
14
15
16
18



CHAPTER 3: METHODOLOGY
3.1 Sampling sites
3.2  Materials
3.2.1 Raw materials
3.2.2 Chemicals
3.2.3 Apparatus
3.3  Methods
3.3.1 Fish and water sample collection
3.3.2 Weighing and dissection of fish samples
3.3.3 Digestion of samples
3.3.4 Preparation of standard metal concentrations and AAS
determination of the Metals
3.4  Data Analysis
3.4.1 Pearson product-Moment correlation

CHAPTER 4: RESULTS AND DISCUSSION
4.1  Physicochemical of Liwagu River
4.2  Heavy metal in the river water
4.2.1 Cadmium
4.2.2 Copper
4.2.3 TIron
4.2.4 Manganese
4.3 Heavy metals in the muscle and gills
4.3.1 Copper concentration
4.3.2 Iron concentration
4.3.3 Manganese concentration
4.3.4 Cadmium concentration
44  Comparison between heavy metals in water, muscle and gills
4.4.1 Copper concentration
4.4.2 Iron concentration
4.4.3 Manganese concentration
4.5  Comparison between species

CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS
CITED REFERENCES

APPENDICES
CURRICULUM VITAE

19

21
21
21

22
23
24

25
26
26

28
31
31
31
32
32
34
34
35
36
38
39
39
40
42
43

45

46

32
60



ABSTRACT

HEAVY METALS IN SELECTED FRESHWATER
FISHES AT THE UPPER STREAM OF
LIWAGU RIVER, RANAU

The study of heavy metals (Cadmium, Copper, Iron and Manganese) in freshwater
fishes was conducted from September to December 2013 at the upper stream of
Liwagu River, Ranau. Three stations for sampling were set up ( Kg. Pinausuk, Kg.
Kituntul Baru and Kg. Badukan). Fish samples (muscle and gills) and water
samples were collected by using casting net and collecting bottles respectively.
Heavy metal concentration was analyzed by Atomic Absorption
Spectrophotometer (AAS) while the physicochemical water parameters were
taken by the Hydrolab parameter. In general, all physicochemical parameter are in
class I which means that it is a healthy condition for the freshwater fishes. The
results for heavy metals showed that all stations have Cadmium concentration
below zero (below detection limit). All heavy metal fall in the classes (I, II, III)
that are considered good condition except for Manganese (class v). Iron showed
the highest concentration in all stations followed by Manganese and Copper. The
heavy metal concentration in the muscle and gills obtained are muscle has mean
concentration of 0.0464 mg/L. while gills have mean concentration of 0.0462
mg/L. All stations showed a positive correlation between gills and water more
than the positive correlation between muscle and water. This is due to the ability
of the gills to absorb more water borne chemicals compared to muscle. All
stations have heavy metal concentrations below the permissible limit according to
the Malaysian Food Act 1983 and Food Regulation 1985 except for Iron. All
comparisons are based on mean concentration of different species where
Lobocheilus bo has the highest metal concentrations and Puntius sp. has the
lowest metal concentration.



