
PHYTOREMEDIATION OF POLYCYCLIC AROMATIC 

HYDROCARBON OF Impatiens balsamina ASSOCIATED 

WITH Pseudomonas sp. 

NORUL YASMIN BINTI ABD MANAN 

Bachelor Of Science (Hons.) Biology In The Faculty Of Applied 

Sciences Universiti Technologi Mara 

JANUARY 2014 



ii 

This Final Year Project Report entitled “Phytoremediation of Polycyclic 

Aromatic Hydrocarbon of Impatiens balsamina associated with Pseudomonas 

sp.” was submitted by Norul Yasmin Binti Abd Manan, 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 

Mohd Zaini bin Nawahwi Siti Mazleena Mohamed 

Supervisor  Co-supervisor 

Faculty of Applied Sciences   Faculty of Applied Sciences 

University Technology MARA  University Technology MARA 

72000 Kuala Pilah, Negeri Sembilan. 72000 Kuala Pilah, Negeri Sembilan. 

Sarini Binti Ahmad Wakid  Dr. Nor ‘Aishah binti Abu Shah 

Project coordinator           Head of Pure Science School 

Faculty of Applied Sciences    Faculty of Applied Sciences 

University Technology MARA          University Technology MARA 

72000 Kuala Pilah, Negeri Sembilan        72000 Kuala Pilah, Negeri Sembilan 

Date: 



 

iv 
 

 TABLE OF CONTENT 

 

 

Page 

ACKNOWLEDGEMENTS iii 

TABLE OF CONTENTS iv 

LIST OF TABLES vi 

LIST OF FIGURES vii 

LIST OF ABBREVIATIONS viii 

ABSTRACT ix 

ABSTRAK 

 

 

x 

1.0 INTRODUCTION 1 

1.1 Background Study 1 

1.2 Problem Statement 2 

1.3 Significance of Study 3 

1.4 Objectives of Study 4 

   

   

2.0 LITERATURE REVIEW 5 

2.1 Introduction  5 

2.2 Phytoremediation  6 

 2.2.1  Phytoremediation definition 6 

 2.2.2  Phytoremediation process 7 

2.3 Plant Growth Promoting Rhizobacteria (PGPR) 10 

 2.3.1  Pseudomonas sp. 11 

 2.3.2 Interaction between plant-soil-microorganism 12 

           2.3.2.1 Plant bacteria interaction 13 

           2.3.2.2 Organic Compound-Bacteria Interaction 14 

2.4 Polycyclic aromatic hydrocarbon (PAH) 15 

 2.4.1 Anthracene 16 

 2.4.2 Phenanthrene 17 

   

   

3.0 METHODOLOGY 19 

3.1 Soil sample  19 

 3.1.1  Preparation of sample 19 

3.2 Bacteria Strain and Preparation 20 

 3.2.1 Bacterial culture and growth condition 20 

 3.2.2 PAHs-degrading bacteria, Pseudomonas sp. 20 

3.3 Synthetic medium preparation 20 

3.4 Preparation of Impatiens balsamina. 22 

3.5 Preparation for Synthetic soil 22 

3.6 Gas Chromatography-mass spectrometry (GC-MS) 23 

  3.6.1 Preparation of GC-MS Sample 24 



v 

4.0 RESULTS & DISCUSSION 26 

4.0 Introduction 26 

4.1 Tolerance of PAH 26 

4.2.1 Calculation Colony Count 27 

 4.2.1.1 Standard Deviation 27 

     4.2.1.2 ANOVA 29 

4.3 The Removal Of PAH Concentration From Soil 30 

4.3.1 The Removal Of Phenanthrene In Soil 30 

4.3.2 The Removal Of Anthracene In Soil 32 

4.3.3 Control Soil 36 

5.0 CONCLUSIONS AND RECOMMENDATIONS 41 

REFERENCES 40 

APPENDICES 46 

CURRICULUM VITAE 57 



ix 

ABSTRACT 

PHYTOREMEDIATION OF POLYCYCLIC AROMATIC HYDROCARBON 

OF Impatiens balsamina ASSOCIATED WITH Pseudomonas sp. 

Polycyclic aromatic hydrocarbons (PAHs), also known as polynuclear aromatic 

hydrocarbons, are potent atmospheric pollutants consisting of fused aromatic rings 

and do not carry or contain heteroatoms/substituents. In this study a bacteria-strain 

was used to enhance phytoremediation process with the aid of flowering plants which 

able to grow wildly that is Impatiens balsamina. Pseudomonas sp. which was among 

PGPR was selected since it was able to colonize plant roots. Bacteria strains were 

inoculated and growth onto the plate in laboratory of UiTM, Kuala Pilah, with the 

presence of PAHs which was anthracene and phenanthrene. GC-MS was used in this 

study to analyse the concentration of phenanthrene and anthracene before and after 15 

days. After 15 days, it was found out that, without the presence of Pseudomonas sp. 

in soil both PAHs able to be remove up to 90-100% from day 1. As compared to the 

purposely adding Pseudomonas sp. which is only 13-30% of removal of PAHs.  This 

study also showed that without the presence of bacteria-degrading such as 

Pseudomonas sp., Impatiens balsamina alone able to degrade the PAHs. 




