PHYTOCHEMICAL SCREENING AND
ANTIBACTERIAL ACTIVITY OF LOCAL SABAH
HONEY IN COMPARISON TO NON-LOCAL
HONEY AGAINST Staphylococcus aureus
AND Pseudomonas aeruginosa

DG. NUR SHAFIQAH AG. BAKAR

BACHELOR OF SCIENCE (Hons.) BIOLOGY
FACULTY OF APPLIED SCIENCE
UNIVERSITI TEKNOLOGI MARA

JULY 2016



ACKNOWLEDGEMENT

Alhamdulillah, praise be to Allah that |1 have completed my final year project.
Indeed many people have contributed to the success of this project. First of all, |
would like to express my gratitude to my supervisor, Mdm. Farnidah binti Hj. Jasnie
for her continuous advice, guidance and assistance in completing my final year
project. I would also like to extend my special thanks to my parents for their support
especially in visiting locations for honey samples collection and also for their
understanding in tolerating my busy schedule. My appreciation also goes to Mdm.
Aspalillah binti Supingin, a honey bee keeper from Gombizau Village, Kudat for
her willingness to be interviewed. | am also indebted to lab assistants —
Mr. Sufri Salimun, Mdm. Dk. Suhana AK. Yunus, Mdm. Atifah Remat and
Miss Anna Huda for their assistance in providing all the apparatus and materials
needed for my project. Lastly, |1 would like to thank all parties — colleagues and
lecturers for their direct and indirect contributions in making this project a success.
May Allah repay your good deeds and kindness.

(Dg. Nur Shafigah binti Ag. Bakar)



TABLE OF CONTENT

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1: INTRODUCTION

11
1.2
13
1.4

Background of Study
Problem Statement
Significance of The Study
Objective of Study

CHAPTER 2: LITERATURE REVIEW

2.1

2.2
2.3
2.4
2.5
2.6

2.7
2.8

Medicinal Properties of Honey

2.1.1 Honey in treating diabetic wound and
sensitivity of microorganisms towards honey

2.1.2 Studies of local honey in Malaysia

Types of Honey Bee in Sabah

Bacteria of Wound

Antibiotic-Resistant Bacterial Strain

Mechanism of Antibacterial Activity of Honey

Phytochemical Constituents of Honey

2.6.1 Tannins

2.6.2 Saponin

2.6.3 Alkaloid, terpenoid and steroid

2.6.4 Phenolic compound and flavonoid

2.6.5 Cardiac glycoside

2.6.6 Carbohydrate, glycogen and reducing sugar

Factors Affecting Chemical Composition of Plants

Factors Affecting Phytochemical Composition and

Antimicrobial Activity of Honey

CHAPTER 3: METHODOLOGY

3.1

3.2

Materials

3.1.1 Raw materials
3.1.2 Chemicals reagents
3.1.3 Apparatus

Methods

3.2.1 Media preparation

PAGE
ii

Vi
vii

AW WwWEk

12
12
13
14
16
17
19
21
22
23
24
25

27

28
28
30
30
31
31



3.2.2 Honey antibacterial activity by using well diffusion
3.2.3 Phytochemical screening

CHAPTER 4: RESULT AND DISCUSSION
4.1 Phytochemical Screening of Honey
4.2  Antibacterial Activity of Honey

CHAPTER 5: CONCLUSION AND RECOMMENDATIONS

CITED REFERENCES
APPENDIX
CURRICULUM VITAE

32
32

38
44

60

61
69
73



ABSTRACT

PHYTOCHEMICAL SCREENING AND ANTIBACTERIAL ACTIVITY
OF LOCAL SABAH HONEY IN COMPARISON TO NON-LOCAL
HONEY AGAINST Staphylococcus aureus AND
Pseudomonas aeruginosa

Honey is a by-product of flower nectar and the upper aero-digestive tract of the
honey bee, which is concentrated through a dehydration process inside the bee hive.
It has been used both as food and medicine since ancient times. Seven types of
honeys were studied to determine their phytochemical constituents and antibacterial
activity against S. aureus (ATCC 4330) and P. aeruginosa (ATCC 10145). Five of
the honey samples were local honey and two were non-local honey samples. Local
honeys included farmed honey, ‘kelulut’ honey and wild honey from Gombizau
Village. Two local honeys were obtained from Korporasi Pembangunan Desa
(KPD) Store which are tropical honey and wild honey. Two non-local honeys are
obtained from Makkah namely Khaula honey and Makkah honey. Qualitative
analysis were conducted to test the presence of phytochemical constituents in
honey. Antibacterial activity was determined by using well diffusion method.
Phytochemical screening showed the presence of six constituents in all honey
namely terpenoid, alkaloid, steroid, carbohydrate, reducing sugar and pentose,
while cardiac glycoside was detected only in one of non-local honey (Makkah
honey). Well diffusion showed no inhibition zone formed against S. aureus (ATCC
4330) and P. aeruginosa (ATCC 10145). This indicated that there is no antibacterial
activity present in all honeys. As a conclusion, phytochemical constituent found in
all honey are terpenoid, alkaloid, steroid, carbohydrate, reducing sugar and pentose
while cardiac glycoside was found only in one of non-local honey (Makkah honey).
Although qualitative analysis indicated the presence of antibacterial constituent, all
honeys showed no inhibition zone against S. aureus (ATCC 4330) and
P. aeruginosa (ATCC 10145). However, ‘kelulut’ honey in raw form showed
potential antibacterial activity. This indicated that there is a potential in bioactivity
of ‘kelulut’ honey where further analysis is required. Quantitative analysis on
phytochemical constituents and determination of optimum concentration of honey
for antibacterial activity could be carried out further. Besides, more systematic
studies could be conducted to determine the effect of different plant species,
geographical location and other related factors on honey’s phytochemical
constituents and antibacterial activity. This would contribute in better
understanding and improve the possibilities to produce honey with better medicinal
value.



