e e NN -~ T I N N .~ e — = Ay —— e ~N— o~ —

i Z S8 S (2] 8 BN - N -
- - - - < ) - v “ = - LRl X L& T
. i B L mm s ey

%5 N - e - - .
e —_ -~ B e
< 5 £ o - - -
— e, pmm AR e P e e e — -~ e~ P T P L
e, - ~ o W AY = . B
e N e ———— e~ A
e aNg i o B AP
- o “ - - “ - - - L .




Perpustakaan Suitanah Nur Zahirah (UMT)

) LYl L{ Universiti Malaysia Terengganu
([ +006061839

P 18 FMSM 1 200

1100061839

Screeening of antimicrobial activity in three species of sea
urchins from Bidong Island / Kumari Geetha Muniandy.

PERPUSTAKAAN SULTANAH NUR ZAHIRAH
URSVERSIT) RALAYSIA TERENGGANY (UST)
21030 KUALA YERERGGANU

1:000618RY

Lihat sebaim

e ——— e — ————

HAK Mili i

PERPUSTAKA’N SULTANA HUR IAHIRAH UIIT




SCREENING OF ANTIMICROBIAL ACTIVITY IN THREE SPECIES OF SEA

URCHINS FROM BIDONG ISLAND

By
Kumari Geetha D/O Muniandy

UK 12820

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

FACULTY OF MARITIME STUDIES AND MARINE SCIENCE
UNIVERSITY MALAYSIA TERENGGANU

2008



This project should be cited as:

Kumari, M. 2008. Screening of antimicrobial activity in three species of sea urchins from
Bidong Island. Undergraduate thesis, Bachelor of Science in Marine Biology,
Universiti Malaysia Terengganu. S6p.

No part of this project report may be produced by any mechanical, photographic, or
electronic process, or in the form of phonographic recording, nor may it be stored in
retrieval system, transmitted, or otherwise copied for public or private use, without
written permission from the author and the supervisor(s) of this project.

1106061839



PP JABATAN SAINS MARIN
' 7 FAKULTI PENGAJIAN MARITIM DAN SAINS MARIN
L UNIVERSITI MALAYSIA TERENGGANU

UNIVERSITH MALAYSIA TERENGGANU

PENGAKUAN DAN PENGESAHAN LAPORAN
PROJEK PENYELIDIKAN I DAN II

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: Screening of
Antimicrobial Activity in three species of Sea urchins From Bidong Island, oleh
Kumari Geetha A/P Muniandy No.Matrik UK12820 telah diperiksa dan semua
pembetulan yang disarankan telah dilakukan. Laporan ini dikemukan kepada Jabatan
Sains Marin sebagai memenuhi sebahagian daripada keperluan memperolehi Ijazah
Sarjana Muda Sains (Biologi Marin), Fakulti Pengajian Maritim dan Sains Marin,

Universiti Malaysia Terengganu.

Disahkan oleh:

—

Penyelia Utama  pr. AHMAD SHAMSUDDIN BIN AHMAD
Lecturer

Nama: DR. AHMAD SHAMSOTIRBIR K EBTAT  enc

Universiti Malaysia Terengganu (UMT) ) ~ -~ ) s
Cop Rasmi: Z2010:Rualg Heverggare Tarikh:...>...3.2. %22 =

Penyelia Kedua

DR. ZAINUDIN BACHOK
Nama: DR. ZAINUDDIN BACH(BK Lecturer

epartment of Marine Science
Faculty of Maritime Studies and Marine Sciance 9 ﬁ r
Tarikh:

COp Rasmi: Universiti Malaysia Terengganu (UMT) 1 A@NIKNI... o,

21030 Kuala Terengganu.

Ketua Jabatan Sains Marin

Nama: DR. RAZAK ZAKARIYA
- RAZA RIVA - 37 o&
Cop Rasmi: DR. K ZAKARI Tarikh:

Kolua Jabatan Suivs Mavin, @AKo s caeeras.
Fakulti Pengajian Maritim dan Sains Marin
Universiti Malaysia Terengganu
(UMT)



ACKNOWLEDGEMENTS

Thanks to god, because of his blessing and mercy, I manage to complete this
thesis. Needless to say, as human I felt immensely happy, proud and deeply honored to

complete my final year project.

Firstly I would like to express my sincere and deepest appreciation to my main
supervisor, Dr. Ahmad Shamsuddin Bin Ahmad for his encouragements, advices,
supports and guidance throughout this study. Sincere thanks also go to my second

supervisor, Dr. Zainuddin for his comments and guidance.

My deepest gratitude also to entire laboratory assistances, which is helpful in
guiding me in handling the laboratory instruments throughout this experiment,

particularly En. Lukman, En. Zan, Pn. Kartini and En. Azahari

Also not to be forgotten, my lovely parent Mr. Muniandy and Mrs. Mageswary
and my entire family members, who are giving support and pray for my victory and

thanks for being my special inspiration and never cease to brighten my life.

Last not least, my grateful thanks to all my friends especially to Miss Chong
Huang Meeng, Miss Suraya binti Gunawan, Miss Asma binti Baharudin, Mr. Chew Eng
Haw, not forgotten my fellow friends and course mates and for their support and help

during this thesis preparation.



It is my pleasure to extend my whole hearted of thanks to all other who contribute
in my study both writing and laboratory work. Thank for your encouragements and

cooperations.

Sincerely:

Kumari Geetha D/O Muniandy

il



TABLE OF CONTENT

ACKNOWLEDGEMENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
LIST OF APPENDICES
ABSTRACT

ABSTRAK

CHAPTER 1

1.1 INTRODUCTION

1.2 JUSTIFICATION OF STUDY

1.3 OBJECTIVE

CHAPTER 2

2.0 LITERATURE REVIEW

2.1 Sea urchin
2.1.1 Diadema setosum (Leske, 1778)
2:\=2 Diadema savignyi (Michelin, 1845)
2.1.3 Echinothrix calamaris (Pallas, 1774)

22 Natural Product Research
2.3 Microbial Disease
24 Extraction Solvents

2.5 Disc Diffusion Antimicrobial Test

vii

viil

ix

xi

xii



Perpustakaan
Universiti Malaysia Terengganu

CHAPTER 3 15
3.0 METHODOLOGY 15
3.1 Sample Collection 15
3.2  Preparation of samples 15
33 Extraction 15

3.3.1 Methanol Extraction 15

33.2 PBS Extraction 16

333 Ethanol Extract 16
3.4  Microorganisms 17
3.5 Bioassay procedures 7

3.5.1 Preparation of bacteria medium 1w

352 Qualitative Antimicrobial Assay 18

3.5.2 Quantitative Antimicrobial Assay 19
3.6  Statistical analysis 19
CHAPTER 4 20
4.0 RESULTS 20
4.1 Extraction 20
4.2  Antimicrobial Activity from inner tissues of sea urchins 20
43 Antimicrobial Activity outer layer of sea urchins 24
44 MIC 26
4.5 Positives and Negatives Control 31
4.6  Statistical Analysis 31



CHAPTER 5

5.0 Discussions

CHAPTER 6

6.0 Conclusions

REFERENCES

APPENDICES

CURICULUM VITAE

vi

33

33

39

39

40

47

54



LIST OF TABLES

Tables Page

4.1 Inhibitory effect of three species sea urchins inner tissues extract in 22
different solvents.

4.2  Inhibitory effect of three species sea urchins outer layer extract in 25
different solvents.

43 MIC Determination 27

4.4 Inhibitory effect of D.savignyi inner tissue methanol extract on 27

tested bacteria.

4.5  Inhibitory effect D.setosum inner tissue of methanol extract on 28
tested bacteria.

4.6 Inhibitory effect of E.calamaris inner tissue methanol extract on 28
tested bacteria.

4.7  Inhibitory effect of D.savignyi inner tissue ethanol extract on 29
tested bacteria.

4.8 Inhibitory effect of D.setosum inner tissue ethanol extract on 29
tested bacteria.

4.9 Inhibitory effect of D.setosum outer layer methanol extract on 30
tested bacteria.

4.10 Inhibitory effect of D.savignyi outer layer methanol extract on 30
tested bacteria.

4.11 Inhibitory effect of E.calamaris outer layer methanol extract on 30
tested bacteria

4.12 Inhibition effect of positive control and negative control on 32

tested bacteria

vii



Figure

Fig 2.1

Fig 3.1

Fig 4.1

LIST OF FIGURES

Internal Anatomy of Sea urchin (Coppard and Campbell,
2006)

The Mueller-Hinton plate should be swabbed over the entire
surface of the medium three times

Measurements of Inhibition zone

viii

Page

18

21



NaCl
TSB
NA

GF/F

pm

ml

CFU
Mgml-1
e

PBS

LIST OF ABBREVIATIONS

Sodium Chloride

Tripticase soy broth

Nutrient agar

Whatman glass microfiber filter
microliter

micrometer

milliliter

colony forming unit

miligram per milliliter
microgram

Phosphate buffer solution

1X



Appendix

Appendix 1:
Appendix 2:
Appendix 3:
Appendix 4:
Appendix 5:
Appendix 6:
Appendix 7:
Appendix 8:

Appendix 9:

LIST OF APPENDICES

Sampling site Map

Diedema savignyi

Diedema savignyi without spines

Diedema setosum

Diedema setosum without spines

Echinothrix calamaris

Echinothrix calamaris without spines

Data analysis with ANOVA Two Way (Three factors).

Key to the species of the genera Diadema gray, 1825 and
57 Echinothrix peters, 1853 based on test morphology.

Page
47
48
48
49
49
50
50
51

52



ABSTRACT

In this study, the screening of the antibacterial activity of sea urchins species on selected
bacteria, both the Gram positive and Gram negative bacteria were used because besides
being commonly found, they were also pathogenic. Three methods of extraction were
utilized: methanol solvent, ethanol extraction and extraction of water soluble substance
PBS, with inner tissues and outer layer were study. The aim is to ascertain the most
suitable and effective extraction method and solvent used to yield the active antibacterial
substances from the respective three species of sea urchin Diadema setosum, Diadema
savignyi dan Echinothrix calamaris found in Bidong Island. It were evidenced that, the
methanol and ethanol extract from two out of three species of sea urchins shown positive
effect which is D. setosum and D. savignyi. Besides that, inner tissues revealed more
promising antimicrobial activity compared to outer layer of all sea urchins species. PBS
extraction revealed with no positive activities in any species proved that being not a
better solvent to extract compounds from sea urchin in this particular species study.
However, the exact class of the active antibacterial substance that was detected in the

extract is not known and needs further research.
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KAJIAN ANTIMICROBIAL DALAM TIGA SPESIS LANDAK LAUT DARI

PULAU BIDONG

ABSTRAK

Kajian antibakteria telah dijalankan keatas bakteria Gram positif dan bakteria Gram
negatif yang dipilih. Kesemua bakteria yang dipilih merupakan mikroorganisma
penyebab penyakit. Tiga kaedah pengestrakkan digunakan: pengestrakkan mengunakan
methanol, ethanol dan PBS dengan kajian dijalan menggunakan dua bahagian badan
landak laut. Objektif ujikaji ini adalah untuk melihat keberkesanan bahan kimia dalam
proses pengestrakkan kompaun antibakteria daripada tiga spesis landak laut Diadema
setosum, Diadema savignyi dan Echinothrix calamaris yang diambil dari Pulau Bidong.
Daripada kajian yang dijalankan, telah dibuktikan bahawa hasil ekstrak mengunakan
methanol dan ethanol daripada dua specis landak laut D.setosum dan D.savigny
menunjukkan kesan positif terhadap bakteria yang dikaji. Selain itu, bahagian tisu
organisma menunjukkan kesan yang lebih memberansangkan berbanding bahagian luar.
Penggunaan PBS tidak menunjukkan kesan negatif terhadap kesemua bakteria yang
dikaji. Walaubagaimanapun, kajian selanjutnya disarankan agar maklumat lebih lanjut

mengenai bahan yang diekstrak dapat diketahui.
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