UNIVERSITI TEKNOLOGI MARA

ANTIMICROBIAL EDIBLE
COATINGS CONTAINING FRUIT
EXTRACTS ON FISH BALL

AHMAD FIRDAUS BIN SAIDI
NUR AMERAH AZEERAH MOHD ZAIDON
SITI NADHIRAH BINTI MOHD SHAUFI

Project submitted in fulfillment of the requirements for
the degree of
Bachelor in Environmental Health and Safety
(Hons.)

Faculty of Health Sciences

July 2019



DECLARATION BY STUDENT

Project entitled “Antimicrobial Edible Coatings Containing Fruit Extracts on Fish
Ball” is a presentation of our original research work. Whenever contributions of others
are involved, every effort is made to indicate this clearly, with due reference to
literature, and acknowledgement of collaborative research and discussions. The project
was done under the guidance of Project Supervisor, Dr Nadiatul Syima binti Mohd
Shahid. It has been submitted to the Faculty of Health Sciences in partial fulfilment of

the requirement for the Degree of Bachelor in Environmental Health and Safety
(Hons).

Nur Amerah Azeerah binti Mohd Zaidon
NRIC: 950607-01-5110
FSK UiTM

Siti Nadhirah binti Mohd Shaufi
NRIC: 960416-29-5008
FSK UiTM

Ahmad Firdaus bin Saidi
NRIC: 960911-10-5101
FSK UiTM



ACKNOWLEDGEMENT

In the name of Allah, The Most Gracious, The Most Merciful.

Assalamualaikum and Alhamdulillah, all praise to Allah S.W.T The Supreme Lord of
the Universe. Peace and blessing to Nabi Muhammad S.A.W., all prophets and their
families. | praise Allah S.W.T. for the strength and His blessings in completing our

study.

It is our deepest gratitude and appreciation to our dearest supervisor, Dr. Nadiatul
Syima binti Mohd Shahid who spent countless hours and efforts in guiding, consulting
and supporting right from the beginning until the end of our research journey. Not
forgetting, tokens appreciations to all lecturers in Centre of Environmental Health and
Safety, Faculty of Health Sciences who always share their thoughts, knowledge and
advice throughout our study in UiTM Puncak Alam. Besides, we would like to thank

you to our parents for the faith and endless support throughout this study.

Our sincere thanks and appreciation goes to all the staff from center and laboratory
who gave their full cooperation and assisted us in many ways throughout our study.
For that we are extremely thankful and indebted to all for your help. Last but not least,
a special thanks and wholehearted appreciation to all colleagues from HS243 who have
directly or indirectly contributed to our study and become part of this voyage
experience in completing this thesis.

Vi



TABLE OF CONTENTS

DECLARATION BY STUDENT
INTELLECTUAL PROPERTIES
APPROVAL BY SUPERVISOR
ACKNOWLEDGEMENT
TABLE OF CONTENT

LIST OF TABLES

LIST OF FIGURES

ABSTRACT

CHAPTER 1: INTRODUCTION
1.1  Background information
1.2 Problem statement
1.3  Significance of study
1.4  Objectives
1.4.1 General objective
1.4.2 Specific objectives

1.5  Conceptual framework

CHAPTER 2: LITERATURE REVIEW
2.1  Fish ball industry
2.2  Pathogen bacteria on fish ball surface
2.2.1 Escherichia coli (E. coli)
2.2.2  Salmonella spp.
2.2.3 Staphylococcus aureus (S.aureus)
2.2.4 Pseudomonas aeruginosa (P.aeruginosa)
2.3  Strategies on reducing pathogenic bacteria on fish ball surface
2.3.1 Antimicrobial edible coatings
2.3.2 Pineapple extract (Ananas comosus)
2.3.3 Papaya extract (Carica papaya Linn)
2.3.4 Guava extract (Psidium guajava)

vii

Vi
Vii
Xi
Xii

Xiii

10
11
12
12

13
14
15
16



ABSTRACT

The consumption of ready-to-eat (RTE) food products has become an attractive and
popular to the consumers as it is proven convenient meals. Fish ball is a surimi product
that is made of fish, which possesses high nutritional value and contains versatile
applications in culinary dishes. However, as fish ball is mainly made from fish meat
and contains high moisture, it is highly perishable. Although modern food-processing
approaches have successfully eliminated bacterial contamination on the food products
during manufacturing, the critical point of contamination is the post-processing
contamination of food surfaces became the major source of bacterial spoilage. In this
study conducted, the aim is to investigate the alternatives in order to preserve the fish
ball and minimizing the bacterial contamination during post-processing. Thus, the
antimicrobial solutions were used as an additional coating to achieve the purpose of
the study. The results showed that all the antimicrobial solutions from Ananas comosus,
Carica papaya L. and Psidium guajava extracts show promising improvement for the
surimi product industries. The reduction of bacterial present on the fish ball was tested
and reported that the bacteria which commonly cause bacterial spoilage and present
on the fish ball are Escherichia coli, Salmonella spp., Pseudomonas spp. and
Staphylococcus aureus. The antimicrobial activity of the fruit extract showed the
pineapple extract has the highest antimicrobial activity against Escherichia coli, with
the inhibition zone of 11.10+0.06 mm while the papaya extract is effective against
Salmonella spp. with inhibition zone 8.47+0.35 mm and guava extract are effective
against Staphylococcus aureus with inhibition zone of 29.00+0.289 mm. The treated
fish ball was stored at 4°C for 15 days and the physicochemical properties such as
changes in pH and weight loss was determined. The study was done triplicate to obtain
the best result of the experiment. The results obtained from this study can be used as a
baseline data on the antimicrobial activity of the fruit extract. The natural antimicrobial
solutions tested in this study can be an alternative in preserving other RTE food
product.

Keywords: antimicrobial fruit extract solution, Escherichia coli, Salmonella spp.,
Pseudomonas spp. and Staphylococcus aureus.
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