I s s -~ I o St ) o
- S ~ -‘
: P AP A PN e S e e s e e o e
# | |
” - ; 4 ~~ 4 ,
- PR - =
- - - T N e =




1100093309

LP 7 PPSMS 12014

ENE

The potential of fruits and leaf extracts of pandanus
odoratissimus as an antimicrobial agent / Jasmin Jaafar.

PUSAT PEMBELAJARAN DIGITAL SULTANAH NUR ZAHIRAH

UNIVERSITI MALAYSIA TERENGGANU (UMT)
21030 KUALA TERENGGANU

1100093300

Lihat Sebelah

HAK MILIK
PUSKT PEMBELAJARAN DICITAL SULTANAH NUR ZAMIRAN

Pusst Pembelsjersn Digits! Sultsnsh Nur Zahirsh (UMT)
Universiti Malayeia Terengganu.




THE POTENTIAL OF FRUITS AND LEAF EXTRACTS OF Pandanus

odoratissimus AS AN ANTIMICROBIAL AGENT

By

Jasmin Binti Jaafar

Research Report submitted in partial fulfillment of
the requirements for the degree of

Bachelor of Science (Marine Biology)

School of Marine Science and Environment
UNIVERSITI MALAYSIA TERENGGANU

2014



Jasmin, J. 2014. The Potential of Fruits and Leaf Extracts of Pandanus odoratissimus
as an Antimicrobial Agent. Undergraduate thesis, Bachelor of Science in Marine
Biology, School of Marine Science and Environment, Universiti Malaysia

Terengganu, Terengganu, 42 pp.

No part of this project report may be reproduced by any mechanical, photographic,
or electronic process, or in the form of phonographic recording, nor may it be
stored in a retrieval system, transmitted, or otherwise copied for public or private

use, without written permission from the author and the supervisor(s) of the project.



SCHOOL OF MARINE SCIENCE AND ENVIRONMENT
UNIVERSITI MALAYSIA TERENGGANU

UNVERSITI MALAYSIA TERENGGANU

DECLARATION AND VERIFICATION REPORT

FINAL YEAR RESEARCH PROJECT

It is hereby declared and verified that this research report entitled The Potential of
Fruits and Leaf of Pandanus odoratissimus as an Antimicrobial Agent by Jasmin
Binti Jaafar Matric No. UK 25776 have been examined and all errors identified have
been corrected. This report is submitted to the School of Marine Science and
Environment as partial fulfillment towards obtaining the Degree of Bachelor of
Science (Marine Biology), School of Marine Science and Environment, Universiti

Malaysia Terengganu.

Verified by:

First Supervisor
Name: DR YOSIE ANDRIANI HS

Official stamp: Date:.. 2L v - -

DR. YOSIE ANDRIANI HS
Pensyarah
Institut Bioteknologi Marin
Universiti Malaysia Terengganu
21030 Kuala Terengganu

Second Supervisor

Name:

Official stamp: Pate: . eaeeioienten e
(*Insert if applicable)

il



ACKNOWLEDGEMENTS

First at all, Alhamdulillah because of His permission this project thesis can be
completely done in the given time. This thesis reflects the cooperation and the hard
work of many people that contribute to it. Here, I want to express my thousand thanks
to a lot of people which have contributed and help me to the completion of this thesis.
[ also want to take this big opportunity to thank all that who has assisted me with the
preparation of this thesis project.

Besides that, I want to express an extremely indebted and thankful to my
supervisor Dr. Yosie Andriani HS for all of the support, guidance, advice and
knowledge that she had given to me throughout the research period. I am awfully
appreciated it. [ am also grateful to my examiner Dr. Hing Lee Siang for her guidance
and full support throughout the thesis period. Besides that, thanks to the science
officers and laboratory assistants of Marine Biotechnology Laboratory and Institutes
Marine Biotechnology Laboratory for their support and kindness to finish up this
thesis project. Last but not least, I wish to thank my family and my friends for their
support and encouragement which is all the time for me. Also lot of thanks to all that I

may not list here. Thank you very much.

11



TABLE OF CONTENTS

Page
DECLARATION AND VERIFICATION REPORT il
ACKNOWLEDGEMENTS 1ii
LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF ABBREVIATIONS viii
LIST OF APPENDICES ix
ABSTRACT X
ABSTRAK xi
CHAPTER 1: INTRODUCTION
1.1 Introduction 1
1.2 Importance of Study k)
1.3 Objectives 3
CHAPTER 2: LITERATURE REVIEW
2 Natural products as antimicrobial agents 4
2.2 Role of antimicrobial compound agents 5
2.3 Diseases from bacterial infections 6
2.4  Present treatment and its side effect 7
2.5 Mangroves plant as a medicinal plant 8

2.6  Pandanus odoratissimus 10

v



CHAPTER 3: METHODOLOGY
8Ll Collection of samples
3.2 Microorganism and antibiotic uses
3.3 Preparations and extraction of samples
3.4  Antimicrobial Test
3.4.1 Disc diffusion method
3.4.2 Minimum Inhibition Concentration (MIC)

35S Kinetic activities

CHAPTER 4: RESULTS
4.1 Antimicrobial Test
4.1.1 Disc diffusion test
4.1.2 Minimum Inhibition Concentration (MIC)

4.2  Kinetic Activities

CHAPTER S: DISCUSSION
5.1 Antimicrobial Test
5.1.1 Disc diffusion test
5.1.2  Minimum Inhibition Test (MIC)

5.2 Kinetic Activities

CHAPTER 6: CONCLUSION AND RECOMMENDATION

REFERENCES

APPENDICES

CURRICULUM VITAE

Pusat Pembetalaran Digite! Sultansh Nur Zshirsh (UMT)
Universit Malaysia Terengganu.

12

13

13

14

14

15

16

17

17

21

22

26

27

29

29

32

33

37

43



Table

4.1

4.2

LIST OF TABLES

Zone of inhibition for the methanolic extracts (a), hexane
extracts (b) and ethyl acetate extracts (c) of three samples in
four target bacteria with four different types of antibiotic
control.

Minimum Inhibition Concentration (MIC) value for different
extracts of different samples in four target bacteria.

Vi

Page

19

20



Figure

3.1

3a2

4.1

4.2

43

LIST OF FIGURES

Picture of Pandanus odoratissimus fruits (a) and leaf (b) samples

Picture of core (a) and key (b) from pandanus odoratissimus fruits
samples

Growths pattern of E.coli (a), P.aeruginosa (b), S.aureus (c) and
B.subtilis (d) in presence of PHC.

Growths pattern of E.coli (a), P.aeruginosa (b), S.aureus (c) and
B.subtilis (d) in presence of PEK.

Bacterial Cell Viability of target bacteria in presence of PHC (a)
and PEK (b)

vii

Page

12

13

22

23

25



abs
mg/ml
mm
nm

ul

°C

LIST OF ABBREVIATIONS

absorbance

milligram per millilitre
millimetre

nanometer

microlitre

degree celcius

Viil



Figure

LIST OF APPENDICES

Weight of samples

Picture of Multiskan Ascent Microplate Reader for Minimum
Inhibition Concentration Test (MIC) and Kinetic Activities.

Zone of inhibition for the first test of methanolic extracts (a) and
second test of methanolic extracts (b) of three samples in four
target bacteria with four different types of antibiotic control.

Weight samples for Disc Diffusion Test.

Picture of Hexane Extracts (a) and Ethyl Acetate Extracts (b) for
Disc diffusion Test

Growth curve of four target bacteria.
Growth curve of Pandanus Hexane Extracts Core (PHC).
Growth curve of Pandanus Enthyl Acetate Extracts Key (PEK).

Bacterial Cell Viability (%) of Pandanus Hexane Extracts Core
(PHC).

Bacterial Cell Viability (%) of Pandanus Enthyl Acetate Extracts
Key (PEK).

1X

Page

87

37

38

39

39

40
40
41

41

42



ABSTRACT

Pandanus odoratissimus have been known as in folklore medicine because of its
antimicrobial activities. The antimicrobial activities that have been observed in
Pandanus odoratissimus may be due to the presence of volatile terpenes alcohols and
monoterpene hydrocarbons which reported to exhibit synergic antimicrobial effects.
In this study an attempt has been made to find out effect of different extracts
(methanolic, hexane and ethyl acetate) of fruits and leaf from Pandanus odoratissimus
on antimicrobial activities and growth of four target bacteria i.e. E.coli, P.aeruginosa,
S.aureus and B.subtilis. For antimicrobial activities, two tests are being done which
are Disc Diffusion Test and Minimum Inhibition Concentration (MIC). The most
active extracts if from Pandanus Hexane Core (PHC) and Pandanus Ethyl Acetate
Key (PEK) of Pandanus odoratissimus fruits which have 13 mm and 15 mm of
inhibition zone respectively for antimicrobial activities. After that, the most active
extracts which are PHC and PEK was further analysis with Minimum Inhibition
Concentration (MIC) test and Kinetic Activities test. Different extracts shows
different value of MIC. It was found that the PHC and PEK also affecting the growth
of the four target bacteria and being compared with normal growth of bacteria without
presence of any extracts. After 24 hours, the growth curve of the four target bacteria
shows only three phase of growth curve which are lag phase, exponential/log phase
and stationary phase. To observe the last phase which is death phase, the analysis may
need more than 24 hours period of time. This study revealed that the Pandanus
odoratissimus fruits demonstrated strong inhibitory effect on the growth of target
bacteria than Pandanus odoratissimus leaf. The results therefore established a good

support for the use of Pandanus odoratissimus in traditional medicine.



POTENSI BUAH DAN DAUN DARI Pandanus odoratissimus SEBAGAI EJEN
ANTI-MIKROBIAL

ABSTRAK

Pandanus Odoratissimus telah dikenali dalam perubatan tradisional kerana aktiviti
anti-mikrobial. Aktiviti anti-mikrobial yang telah diperhatikan dalam Pandanus
odoratissimus mungkin disebabkan oleh kehadiran terpenes menentu alkohol dan
hidrokarbon monoterpene yang melaporkan untuk mempamerkan kesan anti-
mikrobial sinergis. Tetapi, sesetengah ekstrak yang dijumpai tidak dapat menghalang
pertumbuhan bakteria patogenik kerana bakteria patogenik tersebut mempunyai
beberapa jenis mekanisme rintangan. Dalam kajian ini suatu uji kaji telah dijalankan
untuk mengetahui kesan ekstrak berbeza (metanol, heksana dan etil asetat) buah-
buahan dan daun dari Pandanus odoratissimus terhadap aktiviti anti-mikrobial dan
pertumbuhan empat sasaran bakteria iaitu FE.coli, P.aeruginosa, S. aureus dan
B.subtilis. Untuk aktiviti anti-mikrobial, dua ujian telah dijalankan iaitu Cakera
Resapan Ujian dan Perencatan Minimum Kepekatan (MIC). Ekstrak yang paling aktif
ialah dari Pandanus Heksana Teras (PHC ) dan Pandanus Etil Asetat Utama (PEK)
daripada buah-buahan Pandanus odoratissimus yang mempunyai 13 mm dan 15 mm
dari zon perencatan masing-masing untuk aktiviti anti-mikrobial. Selepas itu, ekstrak
yang paling aktif iaitu PHC dan PEK telah dilanjutkan analisis dengan ujian
Perencatan Minimum Kepekatan (MIC) dan ujian Kinetik Aktiviti. Ekstrak yang
berbeza menunjukkan nilai yang berbeza daripada ujian MIC. Dari ujian Kinetik
Aktiviti, PHC dan PEK telah memberi kesan terhadap pertumbuhan empat bakteria

sasaran dan dibandingkan dengan pertumbuhan normal bakteria iaitu tanpa kehadiran
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sebarang ekstrak. Selepas 24 jam, lengkung pertumbuhan bagi empat bakteria sasaran
hanya menunjukkan tiga fasa keluk pertumbuhan iaitu fasa lag, fasa eksponen / log
dan fasa pegun. Untuk mengetahui fasa terakhir iaitu fasa kematian, analisis mungkin
memerlukan lebih daripada tempoh masa 24 jam. Kajian ini telah mendedahkan
bahawa buah-buahan dari Pandanus odoratissimus menunjukkan kesan yg anti-
mikrobial yang kuat ke atas pertumbuhan bakteria sasaran daripada daun Pandanus
odoratissimus. Keputusan daripada analisi ini telah memberikan sokongan yang baik

bagi penggunaan Pandanus odoratissimus dalam perubatan tradisional.
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