
LP 

38 

PPSMS 

1 

2014 



86 

LP 38 PPSMS I 2014 

1�1��11111�1�11��1�1111 
1100093386 
Anticancer activity of fruit and leaf extracts of pandanus 
odoratissimus on human breast cancer (MCF-7) cell line/ by 
Rodhiyah Yahya. 

PUSAT PEMBELAJARAN DIGITAL SULTANAH NUR ZAHIRAH 

UNIVERSITI MALAYSIA TERENGGANU (UMT) 

21030 KUALA TERENGGANU 

Lihat Sebelah 

HAKMILIK 
MAT PEMBEUJAMN DIGITAL SULTAIWI 1111 lAHIRAH 



ANTICANCER ACTIVITY OF FRUIT AND LEAF EXTRACTS OF 

Pandanus odoratissimus ON HUMAN BREAST CANCER (MCF-7) 

CELL LINE 

By 

Rodhiyah Binti Yahya 

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 



Rodhiyah, Y. 2014. Anticancer activity of fruit and leaf extracts of Pandanus

odoratissimus on human breast cancer (MCF-7) cell line. Undergraduate thesis, Bachelor 

of Science in Marine Biology, School of Marine Science and Environment, Universiti 

Malaysia Terengganu, Terengganu, 40 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 of the project 



SCHOOL OF MARINE SCIENCE AND ENVIRONMENT 
UNIVERSITI MALAYSIA TERENGGANU 

DECLARATION AND VERIFICATION REPORT 

FINAL YEAR RESEARCH PROJECT 

It is hereby declared and verified that this research report entitled Anticancer Activity 

of Fruit and Leaf Extracts of Pandanus odoratissimus on Human Breast Cancer 

(MCF-7) Cell Line by Rodhiyah binti Yahya, matric number of UK 25389 have 

been examined and all errors identified have been corrected. This report submitted to 

the School of Marine Science and Environment as partial fulfillment towards 

obtaining the Degree of Marine Biology, School of Marine Science and 

Enviromnent, Universiti Malaysia Terengganu. 

Verified by: 

Supervisor 

Name: Dr. Yosie Andriani HS 

Official Stamp: 
OR. YOSIE ANDRIAN! HS

Pensyarah 
lnstitut Bioteknologi Marin 

Universiti Malaysia Terengganu 
21030 Kuala Terengganu 



ACKNOWLEDGEMENTS 

Bismillahirrahmanirrahim. 

Alhamdulillah, great thanks to Allah because with His mercy I can finished my final 

year project. I owe a debt of gratitude to Dr. Yosie Andriani HS - supervisor for my 

project and Dr. Hing Lee Siang, the examiner, for their vision and foresight which 

inspired me to conceived this project. A very thank you for their patience, motivation, 

enthusiasm and immense knowledge. Their guidance helped me in all time of doing 

the analysis and writing of this thesis. 

I thank my fellow friends especially Noor Zulaikha and Hani Nadhirah for the 

stimulating discussions, time we were working together and for all the fun we had in 

the last a year of doing the project. Last but not least, my sincere thanks also goes to 

my beloved husband, my parents and families for inspiring me to do this work and 

whom gave me their encouragement, insightful comments and hard questions. They 

also support me spiritually throughout my life. 

11 



TABLE OF CONTENTS 

DECLARATION AND VERIFICATION REPORT 

ACKNOWLEDGEMENTS 

TABLE OF CONTENT 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTER 1: INTRODUCTION 

1.1 

1.2 

1.3 

Introduction 

Importance of Study 

Objectives 

CHAPTER 2: LITERATURE REVIEW 

2.1 Cancer 

2.1.1 Breast Cancer 

2.1.2 Present Treatment 

2.1.3 Side Effect of Current Treatment 

2.2 Natural Product as Anticancer Agent 

2.3 Antioxidant 

2.3 .1 Role as Anticancer 

2.4 Pandanus odoratissimus 

lll 

Page 

11 

111 

Vl 

Vll 

X 

Xl 

Xll 

1 

2 

3 

4 

4 

5 

7 

7 

8 

9 

10 



2.4.1 General Uses and Medicinal Properties 

CHAPTER3:METHOD0LOGY 

3.1 Sampling 

3.2 Plant Materials 

3.3 Extract Preparation 

3.3.1 Methanol Extraction 

3.3.2 Solvent Partition Method 

3.4 Determination of Antioxidant Activity 

3 .4.1 DPPH Free Radical Scavenging 

3.5 Determination of Anticancer Activity 

3.5.1 Cell Culture and Treatment 

3.5.2 MTT Assay 

3.6 Thin Layer Chromatography (TLC) 

3.6.1 Visualizing Techniques 

3.6.2 Rr Values 

3.7 Statistical Analysis 

CHAPTER 4: RESULTS 

4.1 

4.2 

4.3 

Antioxidant Activity (DPPH Assay) 

Anticancer Analysis (MTT Assay) 

TLC Analysis 

CHAPTER 5: DISCUSSION 

5.1 Antioxidant Activity (DPPH Assay) 

IV 

10 

13 

13 

14 

14 

15 

15 

16 

17 

17 

18 

18 

19 

21 

22 

24 



5.2 Anticancer Analysis (MTT Assay) 

5.3 TLC Analysis 

Pullt PembelaJ111n Dlgtlll SU111111h Nut Zlhltlh (UUl) 
UnlYtllill Mllaytil Terenplll, 

26 

28 

CHAPTER 6: CONCLUSION AND RECOMMENDATION 

REFERENCES 

31 

32 

37 

40 

APPENDICES 

CURRICULUM VITAE 

V 



LIST OF FIGURES 

Figure 

2.1 Plant of Pandanus odoratissimus

3.1 Pandanus odoratissimus plant's part that been used 

4.1 Antioxidant activity and Pandanus odoratissimus using 

methanolic extraction 

4.2 Antioxidant activity and Pandanus odoratissimus usmg 

methanolic extraction 

4.3 Graph of MTT assay for 72 hours 

4.4 Keys (a) and core (b) of Pandanus odoratissimus in Ethyl acetate 

(Chloroform: Ethyl acetate: Methanol= 3:5:2) 

VI 

Page 

10 

13 

20 

20 

21 

22 



LIST OF ABBREVIATIONS 

oc degree Celsius 

µg microgram 

Abs absorbance 

BCS basic cancer surgery 

CO2 carbon dioxide 

DMSO dimethyl sulfoxide 

DNA deoxyribonucleic acid 

DPPH 2, 2-diphenyl-1-picrylhydrazyl 

EDTA ethylenediaminetetracetic 

ELISA enzyme linked immunosorbent assay 

g gram 

HER2 human epidermal growth factor 

ICso 50% inhibition concentration 

IMB Institute Marine Biology 

M molarity 

MCF-7 breast cancer cells line 

mg milligram 

ml milliliter 

NCI National Cancer Institute 

nm nanometer 

PBS phosphate buffered saline 

ROS reactive oxygen species 

RPMI Rosewell Park Memorial Institute 

Vll 



TLC 

u 

UV 

Thin layer chromatography 

unit 

ultraviolet 

wavelength 

Vlll 



LIST OF APPENDICES 

Pages 

A The ripeness of Pandanus odoratissimus fruit 36 

B Graph of antioxidant activity on methanolic crude 36 

C Graph of antioxidant activity on hexane and ethyl acetate 37 

crude 

D Breast cancer cell lines growth in preculture flask observed 37 

under 40 x magnifications 

E DPPH reaction for methanol extraction 38 

F DPPH reaction for hexane and ethyl acetate 38 

G MTT analysis values 38 

lX 



ABSTRACT 

Natural products play an important role in production of new drugs, new drug leads 

and new chemical entities. Pandanus odoratissimus (Pandanaceae) is one of the most 

popular herbs and locally grows in Malaysia, and has been used traditionally to 

Ayurvedic medicine cure certain diseases. The present study is aimed to find out 

antioxidant and anticancer activity of P. odoratissimus against human breast cancer 

cell lines (MCF-7). Antioxidant activity has been measured by using 2, 2-diphenyl-1-

picrylhydrazyl (DPPH) free radical scavenging activity and core showed highest 

antioxidant value among the other extracts. The effects of plant's parts on MCF-7 cell 

lines were determined using [3-( 4, 5-dimethylthiazolyl)-2, 5-diphenyl-tetrazolium 

bromide], MTT assay. Thin layer chromatography (TLC) has been used to assay the 

antioxidant compound present in most active antioxidant activity of keys and core of 

ethyl acetate extracts. Antioxidant activities in extracts of P. odoratissimus found 

increase significantly with the increase of concentration of samples. Our results 

showed declination of cell viability occurring in sample treated cancer cell after 72 

hours of treatment. Its killing efficiency in cancer cells are considered less because the 

ICso value is 88.00 µg/ml which suggest the extracts are mildly toxic and no potential 

to make anticancer compound. 
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AKTIVITI ANTI-KANSER DARIPADA EKSTRAK BUAH DAN DAUN 

Pandanus odoratissimus KE ATAS MCF-7 

ABSTRAK 

Produk semula jadi masih kekal sebagai sumber penting ubat-ubatan baru, petunjuk 

ubat baru dan entiti k1mia baru. Pandanus odoratissimus (Pandanaceae) adalah salah 

satu herba yang paling popular dan tumbuh secara semula jadi di Malaysia, dan telah 

digunakan secara tradisional untuk perubatan Ayurveda untuk menyembuhkan 

penyakit tertentu. Kajian ini bertujuan untuk mengetahui aktiviti antioksidan dan 

antikanser P. odoratissimus terhadap sel kanser payudara manusia (MCF -7). Aktiviti 

antioksidan telah diukur dengan menggunakan 2,2-difenil-1-picrylhydrazyl (DPPH) 

aktiviti memerangkap radikal bebas dan umbuk buah P. odoratissimus menunjukkan 

nilai antioksidan tertinggi antara ekstrak yang lain. Kesan ekstrak bahagian tumbuhan 

pada MCF-7 sel telah ditentukan menggunakan [3-(4,5-dimethylthiazolyl) 2, 5 

Diphenyl-tetrazolium bromide], MTT assay. Kromatografi lapisan nipis ( TLC) telah 

digunakan untuk assay sebatian antioksidan di dalam aktiviti antioksidan yang paling 

aktif untuk ekstrak 'keys' dan umbuk etil asetat bagi P. odoratissimus. Aktiviti 

antioksidan dalam ekstrak P. odoratissimus didapati meningkat selari dengan 

peningkatan kepekatan sampel. Keputusan kami menunjukkan kemerosotan daya 

maju sel yang berlaku dalam sampel dirawat sel kanser selepas 72 jam rawatan. 

Kecekapan membunuh sel-sel kanser dianggap kurang kerana nilai IC50 adalah 88.00 

µg/ml yang mencadangkan ekstrak adalah sedikit toksik dan tiada potensi untuk 

membuat sebatian antikanser. 
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