
A DETECTION OF  
Escherichia coli & Salmonella sp.  

IN RAW COCONUT MILK USING MPN-PCR METHOD 

NOOR SYAFIQAH BINTI JALALUDDIN 

BACHELOR OF SCIENCE (Hons.) BIOLOGY 
IN THE FACULTY OF APPLIED SCIENCES 

UNIVERSITI TEKNOLOGI MARA 

JANUARY 2015 



This Final Year Project Report entitled “A Detection of Escherichia coli and 
Salmonella sp. in Raw Coconut Milk using MPN-PCR Method” was 
submitted by Noor Syafiqah binti Jalaluddin, in partial fulfillment of the 
requirements for the Degree of Bachelor of Science (Hons.) Biology, in the 
Faculty of Applied Sciences, and was approved by 

Suwaibah Binti Mohamed 
Supervisor 

Faculty of Applied Sciences 
Universiti Teknologi MARA 

Pekan Parit Tinggi 
72000 Kuala Pilah 
Negeri Sembilan 

Sarini Binti Ahmad Wakid Dr. Nor ‘Aishah Binti Abu Shah 
Project Coordinator Head of School of Biology 
Faculty of Applied Sciences Faculty of Applied Sciences 
Universiti Teknologi MARA          Universiti Teknologi MARA 
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 ABBREVIATIONS            viii 
ABSTRACT                 ix 
ABSTRAK                  x 
 
 
CHAPTER 1: INTRODUCTION 
1.1 Background of Study                1 
1.2 Problem Statement                4 
1.3 Significance of the Study               4 
1.4 Objectives of the Study               5 
 
 
CHAPTER 2: LITERATURE REVIEW 
2.1 Raw Products                 6 
2.2 Contamination                 8 
2.3 Microorganisms               10 
 2.3.1 Escherichia coli                    11 
 2.3.2 Salmonella sp.               12 
2.4 Isolation and Identification Method             13 
 2.4.1 Broth cultures               13 
 2.4.2 Selective agar               14 
 2.4.3 Most-Probable Number (MPN) method           15 
 2.4.4  Polymerase Chain Reaction (PCR) method           16 
 
                  
CHAPTER 3: METHODOLOGY       
3.1 Materials                17 
 3.1.1 Raw Materials               17 
 3.1.2 Chemicals               17 
 3.1.3 Apparatus               18 
3.2 Methods                                     19 
 3.2.1 Sampling               19 
 3.2.2 Isolation and confirmation of pure cultures           19
 3.2.3 Enumeration using MPN method            19 
 3.2.4 Preparation of genomic DNA             20 
 
 



 
	
  

 3.2.5 Genomic DNA amplification by PCR           21 
  3.2.5.1    Escherichia coli O157:H7            21 
  3.2.5.2    Salmonella Typhimurium            22 

3.2.6 Gel electrophoresis                      23 
 
 

CHAPTER 4: RESULTS AND DISCUSSION 
4.1 Positive Samples on Agar Streaking             24 
4.2 Quantification of Positive Samples                  26 
4.3 The Most-Probable Number of Wet Market and Hypermarket  
 Isolated                       28 
4.4 Genomic DNA of Positive Samples             29 
4.5 The MPN-PCR Method of Escherichia coli and Salmonella sp.
 Isolated                 30 
4.6 The Band Detection on Gel Electrophoresis            32
     
 
CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS          35 
 
 
CITED REFERENCES               36 
APPENDICES                44 
CURRICULUM VITAE               63 



	
  
	
  

ix	
  

ABSTRACT 

 

 

A DETECTION OF Escherichia coli & Salmonella sp. IN RAW COCONUT 

MILK USING MPN-PCR METHOD 

 

Little is known on the biohazard level of microorganisms in raw products. The 
main purpose of this study was to investigate the prevalence and quantification of 
Escherichia coli and Salmonella sp. in the raw coconut milk samples by using 
Most Probable Number-Polymerase Chain Reaction (MPN-PCR) method. A total 
of ten samples of raw coconut milks were purchased randomly from several wet 
market and hypermarket in Kuala Pilah and Senawang areas. A total of 10% 
(1/10) samples from both markets showed positive result of Escherichia coli 
while 100% (10/10) samples showed positive result of Salmonella sp. The 
estimated quantities of positive turbid tubes from the wet market were ranging 
from 2.0x105 MPN/g to 2.4x107 MPN/g. The estimated quantities of positive 
turbid tubes from hypermarket were ranging from 2.8x105 MPN/g to 2.4x107 

MPN/g. In this study, the presumptive amount of Escherichia coli in wet market 
samples was ranging from 3.0x104 MPN/g to 9.4x104 MPN/g while Salmonella 
sp. was ranging from 3.0x104 MPN/g to 4.4x105 MPN/g. Based on the result, it 
showed that Escherichia coli did not occur in hypermarket samples. Meanwhile, 
Salmonella sp. was ranging from 3.0x104 MPN/g to 2.4x107 MPN/g. The outcome 
of this study showed that the presence of microbial contaminants that indicates 
poor milk quality, which requires immediate consideration as it can pose serious 
health risk to consumers. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 




