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ABSTRACT 

Diatoms are a major group of microalgae known for their unique siliceous cell wall 

called frustules. Diatoms biosilica are widely investigated and applied in multi-

disciplines due to micro- to nano-sized porous structure of the frustules and 

biocompatibility. Reports on applications of diatoms biosilica are abundant in 

biotechnology, yet the standard protocol on extracting and purifying the biosilica are 

still scarce. Therefore, this study aims to refine and assess the methods for diatoms 

biosilica extraction by using locally isolated marine diatoms. For this, marine diatoms 

were isolated from different spots in Pantai Remis, Kuala Selangor and their in vitro 

growth were adapted in Tris-phosphate seawater medium (TP-SW). PCR analysis 

with primers targeting 18S rDNA gene was performed to identify the species. Culture 

of diatoms were harvested at exponential growth phase and subjected to three biosilica 

extractions method which are Method A, Method B, and Method C. Assessment for 

the extracted diatoms biosilica was executed by scanning electron microscopy (SEM) 

examination. It was found that TP-SW can support the growth of marine diatoms 

though the medium has yet to be optimized for high biomass of wide range of 

diatoms. PCR analysis resulted in eight genera of diatoms from a total of ten samples. 

They were Cylindrotheca, Thalassiosira, Amphora, Nitzschia, Minutocellus, 

Cocconeis, Navicula and Halamphora. Based on SEM examination, all methods have 

revealed the morphological features of diatoms frustules. Method A produced the best 

quality of biosilica compared to Method B and Method C. Biosilica from Method A 

yielded the highest number of detached and intact frustules that are cleaned from 

debris and organic material. In conclusion, all three methods assessed in this study 

have provided useful information for future investigation on chemical and mechanical 

treatments involved to isolate and purify biosilica from local diatoms. Adaptation of 

diatoms from Pantai Remis in TP-SW medium has furnished the knowledge to 

develop an artificial medium for wide-range Malaysian diatoms species. The goal of 

establishing a standard method to obtain high quality biosilica from Malaysian 

diatoms is attainable with further research. 

 

 

 

 

 

 

 



 

v 

 

ACKNOWLEDGEMENT 

I am eternally grateful for the helps and efforts of many people directly or indirectly 

during the journey of this research.  

Special thanks to my brilliant supervisors, Dr. Norazlina Ahmad, Dr. Khairul Adzfa 

Radzun for their guidance, creative inputs and constructive criticisms in executing the 

laborious experiments and producing this thesis. Flaws found herein solely belong to 

me. This research is funded by Malaysian Ministry of Higher Education under the 

Fundamental Research Scheme Grants (FRGS). 

Thank you to all helpful lecturers and science officers in Faculty of Pharmacy, UiTM 

Puncak Alam for the assistance and wonderful advices.  

To all my colleagues in Microalgae Research Laboratory, Marine Research Group 

Laboratory, and Brain Research Laboratory, you guys are like no other. Million thanks 

to all of you. May we all find success in our future endeavors.  

Also, I am gratefully acknowledging all my friends, near and far, who are with me 

faithfully through the ups and downs. Friends in needs are true friends, indeed.  

Lastly, I am forever in debt to my parents and my family for their endless love and 

support that carried me through this journey. I can never thank you enough. This is for 

you.  

  

 

Syafiqa Hayati Binti Mohd Ali. 

 

 

 

 

 



 

vi 

 

TABLE OF CONTENTS 

Page  

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR’S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF ABBREVIATIONS  xii 

 

CHAPTER ONE: INTRODUCTION 1 

1.1 Research Background......................................................................................... 1 

1.2 Problem Statement ............................................................................................. 2 

1.3 Objectives of Study ............................................................................................ 3 

1.4 Significance of Study ......................................................................................... 3 

 

CHAPTER TWO: LITERATURE REVIEW 5 

2.1 Microalgae.......................................................................................................... 5 

2.1.1 Chlorophyta 6 

2.1.2 Haptophyta 6 

2.1.3 Bacillariophyta 7 

2.2 Diatoms .............................................................................................................. 7 

2.2.1 Diversity of Diatoms 7 

2.2.2 Diatoms Structure 10 

2.2.3 Culturing Diatoms 14 

2.2.3.1 Sampling of Diatoms 14 

2.2.3.2 Growth Curve of Diatoms 15 

2.2.3.3 Growth Requirement of Diatoms 16 



 

vii 

 

2.2.3.4 Diatoms Enriched Media: f/2 and TP-SW 18 

2.2.4 Identifications of Diatoms 26 

2.2.4.1 Identification of Diatoms through Conventional Method 26 

2.2.4.2 Identification of Diatoms through Molecular Method 27 

2.3 Diatoms and Biotechnology ............................................................................. 31 

2.4 Microalgae-derived Diatoms Silica (MDS) ..................................................... 33 

2.4.1 Biosilica and Its Applications 33 

2.4.1.1 Biosilica as Drug Carriers 36 

2.5 Biosilica Extraction from Diatoms................................................................... 38 

 

CHAPTER THREE: RESEARCH METHODOLOGY 42 

3.1 Experimental Design ........................................................................................ 42 

3.2 Diatoms Cultivation Medium Preparation ....................................................... 43 

3.3 Isolation of Diatoms Axenic Culture ............................................................... 45 

3.3.1 Water Sample Collection 45 

3.3.2 lsolation of Diatoms from Water Samples 45 

3.3.2.1 Microscopic Examination 45 

3.3.2.2 Cultivation of Diatoms in f/2 Agar Medium 46 

3.3.2.3 Cultivation of Diatoms in f/2 Liquid Medium 46 

3.3.2.4 Determination of Diatoms Growth Curve in f/2 Medium 46 

3.3.3 Adaptations of Diatoms in TP-SW Enriched Medium 47 

3.3.3.1 Sample Preparation 47 

3.3.3.2 Cultivation of Diatoms in TP-SW Enriched Medium 47 

3.4 Genotypic Identification of Isolated Diatoms .................................................. 47 

3.4.1 Extraction of Genomic DNA (gDNA) from Diatoms 47 

3.4.2 Polymerase Chain Reaction (PCR) 48 

3.4.3 Analysis of PCR Amplicon 49 

3.4.4 Purification of PCR Amplicon 49 

3.4.5 Sequencing of PCR Amplicon 50 

3.5 Diatoms Biosilica (Frustules) Extraction ......................................................... 50 

3.5.1 Cell Preparation for Biosilica Extraction 50 




