THE STABILITY OF BETALAINS EXTRACT FROM Celosia cristata
FLOWER

MAIZATUL AKMAR BINTI MOHD REDZUAN

Final Year Project Report Submitted in
Partial Fulfilment of the Requirement for the
Degree of Bachelor of Science (Hons.) Chemistry
in the Faculty of Applied Sciences
Universiti Teknologi MARA

JANUARY 2015



ACKNOWLEDGEMENTS

First, my gratefulness and appreciation is due to The Almighty Allah S.W.T because
providing me this chance and granting me the capability to finish my final year
project. This project also can be done because of the help and guidance of several
people. I would therefore like to offer my sincere thanks to all of them. I would like
to take this opportunity to express my profound gratitude and deep regards to my
supervisor, Miss Shahida Hanum Binti Kamarullah for her exemplary guidance,
monitoring, and constant encouragement throughout the course of this final year
project. The blessing, help and guidance given by her time to time shall carry me a
long way in the journey of life on which I am about to embark. Besides, I sincerely
thank to Dr. Kamisah Mohamad Mahbor as my co-supervisor for her cordial support,
valuable information and guidance, which helped me in completing this task through
various stages. My gratitude also to Encik Zahir Ismail and Encik Fauzi Idrus that
helping and gave me other additional input and suggestion about the project during in
the lab work. Finally, an honorable mention goes to my families and friends for their

understandings and support in completing this project.

Maizatul Akmar Binti Mohd Redzuan



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLE

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION

Ll
1.2
1.3
1.4

Background of study
Problem statement
Significance of study
Objectives of study

CHAPTER 2 LITERATURE REVIEW

2.1
22
2.3

24
2.5

Dye-sensitizer solar cell (DSSCs)
Sensitizer
Natural pigment
2.3.1 Betalains

2.3.1.1 Celosia cristata
Method to extract the betalains dye

Factors that affect the stability and concentration of betalains dye

2.5.1 The pH effects
2.5.2 The extraction temperature effects
2.5.3 The light effects

CHAPTER 3 METHODOLOGY

3.1

3.2

Materials

3.1.1 Chemical

3.1.2 Instrument

Methods

3.2.1 Preparation of natural dyes sensitizer

3.2.2 Determination of optimal temperature to extract natural
dyes

Page
111

v

Vi

vil
viii
1X

NN B =

10
10
13
14
14
15
16

19
19
19
20
20
21



3.2.3 Determination of optimal extraction time to extract natural
dyes

3.2.4 Determination of optimal pH value

3.2.5 Determination of colour stability

3.2.6 The characterization of natural dyes

CHAPTER 4 RESULTS AND DISCUSSION

4.1
4.2
4.3
4.4
4.5

The optimal extraction temperature

The optimal extraction time

The optimal pH

The stability to light

Fourier Transform Infra Red (FTIR) Spectroscopy

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

3.1
5.2

CONCLUSION
RECOMMENDATION

CITED REFERENCES
APPENDICES
CURRICULUM VITAE

21

22
22
23

23
28
30
32
35

40
41

42
47
50



ABSTRACT

THE STABILITY OF BETALAINS EXTRACT FROM Celosia cristata
FLOWER

Natural dyes are colorants obtained from biological matter through mechanical
retention, covalent chemical bond formation or complexes with salt and others. The
advantages of using natural dyes are environmental friendly, the cost to use it is
much lower, and can be prepared using simple extraction method. Although it has
many advantages, natural dyes have low stability. The stability of the dye can be
increased by optimizing the extraction temperature, extraction time, pH and the
sunlight exposure level. This study was conducted to determine the stability of
betalains extract from Celosia cristata (cockscomb flower) and to identify the
optimal conditions for pH, extraction temperature, extraction time, and the presence
of light for extracting the dye. Ethanol was used to extract the dye from Celosia
Cristata flower based on the parameters. The optimal condition to obtain the highest
concentration of betalain dye was by heating at 40 °C for 24 hours in acidic condition
at pH 5. The result showed that concentration of betalain dye was decreased as the
reaction times to exposure the dye to light was increased. Thus, the sample that was
not exposed to light has a higher stability compared to the sample that was exposed
to the light. As a conclusion, Celosia cristata flower can be used as a new potential
natural dye in the dye sensitized solar cell application.
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