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ABSTRACT

Bacteriophage also known as phage, is a virus that attack to a specific bacteria
and replicates inside bacteria cell to produce more phages. Bacteriophage can be found
in sewage, soil, water and food. This virus Kills bacteria by lysis the host cell. There are
two cycles of phage which are Lytic Cycle and Lysogenic Cycle. The benefits of phage
are they can be used to kill bacteria, as replacement of antibiotic, biological control
agent, and phage application in food industry. Phage can also survive in any condition
because they have ability to reproduce quickly, high level of specificity and long term
survivability. Phages were isolated and partially purified using PEG/ NaCl. The titers of
phages were determined by plaque assay methods. The soil sample has different
population of bacteriophage. Phage is isolate from soil sample to determine what type of
phage in soil. From this study, the characteristic of phage showed that the phage is a

type of lytic phage because it has similarities with T-type phage.
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ABSTRAK

Bakteriofaj juga dikenali sebagai faj, ia merupakan sejenis virus yang akan
menyerang bakteria tertentu dan replikasi dalam sel bakteria untuk menghasilkan faj
yang banyak. Bakteriofaj boleh ditemui di dalam kumbahan, tanah, air dan makanan.
Virus ini akan membunuh bakteria melalui proses lysis pada sel perumah. Terdapat dua
kitaran faj iaitu Kitaran Lytik dan Kitaran Lysogenik. Antara kebaikan faj ialah ia boleh
digunakan untuk membunuh bakteria, sebagai pengganti antibiotik, sebagai ejen
kawalan biologi, dan penggunaan faj di dalam industri makanan. Faj boleh hidup dalam
pelbagai keadaan kerana ia mempunyai kemampuan untuk membiak dengan cepat, tahap
pengkhususan yang tinggi dan boleh hidup dalam jangka masa yang lama. Faj akan
diasingkan dan dibersihkan dengan menggunakan PEG/NaCl. Pengiraan phage akan
ditentukan melalui kaedah plak assay. Sampel tanah ini mempunyai populasi faj yang
berbeza. Faj diasingkan dari sample tanah untuk mengetahui jenis fai apa di dalam
tanah. Dari kajian ini, ciri-ciri yang ditunjukkan oleh fai menunjukkan bahawa faj

tersebut dari jenis lytik faj kerana ia mempunyai persamaan denagn faj jenis T.



CHAPTER 1

1.0 INTRODUCTION

Bacteriophage also known as phages, are simply viruses that only infect bacteria
cell (Jeremy and Simon, 2004). They have genes that can be transferred from one
bacterium to another and at the same time it will directly produce more phages. They
have either RNA or DNA enclosed in a protein coat. The infection of phage will
occur by attaching itself to a specific receptor on bacteria’s surface and release
nucleic acid into the bacteria cell. There are only specific groups of bacteria that can
be target hosts for phage. This bacterium is often subset of one species but several
related species can be infected by the same phage.

Phages have two life cycle which are lytic (virulent) or lysogenic (temperate).
Phages have some specialties that help them survive. But there are some physical
and chemical factors that can affect the growth and death of bacteriophages by
studying the plaque assay technique. When phages infect a liquid culture of bacteria
the plaques will appear. The plaque is a clear zone in the lawn own of bacteria on the
plate and it can be seen by naked eyes. Plague assay technique is used to estimate the
number of phage particles by counting the plagues that arise from a known volume
of phage suspension.

Bacteriophage can be used in many sector because it have many benefits such as
it can be used to kill bacteria, can be used as alternative antibiotics and phage
therapy in medical field, and biological control in agriculture field. Thus, this study

will be conducted to isolate of bacteriophage from soil sample.



1.1 Problem Statement

Soil is an important factor influencing the productivity in agriculture. Soil is a
medium for growth and supply nutrient requirement for plant development. Most soil
contains four basic components which are 45% of mineral particles, 25% of air, 25%
of water and 5% of organic matter. For 5% of organic matter there are some
sub-divisions which are 80% of humus, 10% of roots and 10% of organisms (Tom et
al, 2015). Bacteriophage is one of the organisms in soil. It can give benefits to the soil,

plant, human and animal.

Phages are virus that will help to kill bacteria by penetrating the cell wall. The
population of the phages can increase through two types of cycle which are virulent
and temperate. Virulent phage is a strictly Iytic. It will kill bacteria cells and release
their progenies. For temperate phage, it will enter bacterial cell that have been
infected. It will alter the genotype of host cell, and start to replicate itself before

completely destroying the host.

From discovery of Frederick Twort and Felix d’Herelle in 1915 and 1917,
bacteriophages have been studied in many laboratories worldwide and have been used
in most of practical application sector. From the study many advantages of phage were
found, one of the advantages of phage in agriculture sector is it can be used as a
biological control agent because it is an environmental friendly. For example, phage
can be used to control some disease such as leaf blight at paddy, tomato and pepper

that was caused by bacteria Xanthomonas sp. (Jones et al., 2012)



However, the used of phage is not commercialized yet in Malaysia. With all the
characteristics phages have, it has the potential to be applied in agriculture as
biocontrol agent because it have benefits for environment and at the same time it can
solve the disease caused by bacteria. Thus, this study will be conducted to study the
isolation of bacteriophage from soil sample. The objective of this study is to isolate

bacteriophage from soil sample.
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