
OPTIMIZATION OF LUMINESCENT BACTERIA BY PH  
ALTERATION 

 
 
 
 
 
 
 
 
 
 
 
 

SITI ATHIRAH BINTI AMARAM 
 
 
 
 
 
 
 
 
 
 
 
 
 

Final Year Project Report Submitted in 
Partial Fulfillment of the Requirements for the 
Degree of Bachelor of Science (Hons.) Biology 

In the Faculty of Applied Science 
Universiti Teknologi MARA 

 
 
 
 

JULY 2016



This Final Year Project Report entitled “Optimization of Luminescent Bacteria 
by PH alteration” was submitted by Siti Athirah Binti Amaram, in partial 
fulfillment of the requirements for the Degree of Bachelor of Science (Hons.) 
Biology, in the Faculty of Applied Science, and was approved by 
 
 
 
 
  

 
_____________________ 
Iwana Izni Bt. Zainudin 

Supervisor, 
Faculty of Applied Science 

UiTM Negeri Sembilan 
Kampus Kuala Pilah 
Pekan Parit Tinggi 
72000, Kuala Pilah 
Negeri Sembilan 

 
 
 
 

 
 
 

___________________   ________________________ 
Ilyanie Bt. Hj. Yaacob       Dr. Nor’aishah Bt. Abu Shah 
Project Coordinator,     Head of Biology School, 
Faculty of Applied Science   Faculty of Applied Science 
UiTM Negeri Sembilan   UiTM Negeri Sembilan 
Kampus Kuala Pilah    Kampus Kuala Pilah 
Pekan  Parit Tinggi    Pekan  Parit Tinggi 
72000, Kuala Pilah    72000, Kuala Pilah 
Negeri Sembilan    Negeri Sembilan 
 
 
 
 
 
 

Date:_________________



TABLE OF CONTENTS 
 
 
 

PAGE 
ACKNOWLEDGEMENTS        iii 
TABLE OF CONTENTS        iv 
LIST OF TABLES         vi 
LIST OF FIGURES         vii 
LIST OF ABBREVIATION       viii 
ABSTRACT          ix 
ABSTRAK          x 
 
 
CHAPTER 1: INTRODUCTION 
1.1 Background of study       1 
1.2 Problem statement       3 
1.3 Significance of the study      3 
1.4 Objectives of the study      4 

 
 
CHAPTER 2: LITERATURE REVIEW 
2.1 Bioluminescent bacteria      5 
2.2 History of bioluminescent bacteria     6 
2.3 Quorum sensing       7 
2.4 Biological indicator       8 
2.5 Interaction of luminescent bacteria with other organism  9 
 
 
CHAPTER 3: METHODOLOGY 
3.1 Materials        11 
 3.1.1 Raw Materials       11 
 3.1.2 Apparatus       11 
 3.1.3 Chemicals       12 
3.2 Methods        12 
 3.2.1 Sampling of bacteria      12 
 3.2.2 Isolation of bacteria      13 
 3.2.3 Isolation of Vibrio spp. of luminescent bacteria  14 
 3.2.4 Preparation of BOSS medium and pH alteration  14 
 3.2.5 Gram staining       15 
 3.2.6 Motility of bacteria      16 
 3.2.7 Testing of pH on the growth of luminescent bacteria  16 
3.3 Statistical analysis       17 
 3.3.1 Analysis of variance (ANOVA)    17 
3.4 Biochemical Testing       17 
 
 
 



	
   V	
  

CHAPTER 4: RESULT AND DISCUSSION 
4.1 Isolated luminescent bacteria from samples     18 
4.2 Culture for Vibrio spp. selection     20 
4.3 Broth culture and test of motility     20 
4.4 Effect of pH on luminescence and growth of bacteria  22 
4.5 Statistical analysis by analysis of variance (ANOVA)  25 
4.6  Biochemical test for further analysis of bacterium   26 
 
 
CHAPTER 5: CONCLUSIONS AND RECOMMENDATION  28 
 
CITED REFERENCE       29 
APPENDICES        34 
CURRICULUM VITAE       35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



	
   IX	
  

 
ABSTRACT 

 

OPTIMIZATION OF LUMINESCENT BACTERIA BY PH ALTERATION 

 

Luminescent bacteria is a bacterial species that is capable of producing its own 
light and is a significant environmental marker. The purpose of this study is to 
isolate and optimize the growth of luminescent bacteria by altering the medium’s 
pH. The luminescent bacteria strain was isolated from seawater, fishes and squid 
from Port Dickson, Negeri Sembilan. TCBS agar was used to select a Vibrio spp. 
The Vibrio strain was then cultured in broth medium. Various degree of pH 
medium was modified to test the optimum pH condition for growth of the Vibrio 
spp. Several biochemical tests were also conducted. The findings showed only the 
isolate from squid showed luminescent characteristic. A green coloured colony 
was observed on the TCBS agar and colonies showed a blue-green illumination in 
dark condition. The luminescent can be observed at 15 hours of incubation period 
and not more than 24 hours. In conclusion, the best pH condition for optimum 
growth of this luminescent bacteria is in the range of pH 7 to 9. Continuous 
studies such as the use of luminometer and molecular testing need to be done in 
order to confirm the species of Vibrio spp. 
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