PRODUCTION OF COLOURANT FROM MICROALGAE
Chlorella vulgaris

ILYDA BINTI ABD MAJID

Final Year Project Report Submitted in
Partial Fulfilment of the Requirements for the
Degree of Bachelor of Science (Hons.) Biology

in the Faculty of Applied Sciences
Universiti Teknologi MARA

JULY 2018



This Final Year Project entitled “Production of Colourant from Microalgae
Chlorella vulgaris” was submitted by Ilyda binti Abd Majid, in partial fulfilment
of the requirements for the Degree of Bachelor of Science (Hons.) Biology, in the

Faculty of Applied Sciences, and was approved by

Noor Azrimi bin Umor

Supervisor

Faculty of Applied Sciences

Universiti Teknologi MARA (UiTM)
Negeri Sembilan, Kampus Kuala Pilah,
Pekan Parit Tinggi, 72000 Kuala Pilah,
Negeri Sembilan

Lili Syahani binti Rusli

Coordinator FSG661 AS201

Faculty of Applied Sciences

Universiti Teknologi MARA (UiTM)
Negeri Sembilan, Kampus Kuala Pilah,
Pekan Parit Tinggi, 72000 Kuala Pilah,
Negeri Sembilan

Date:

Mohd Azlin bin Mohd Nor
Co-Supervisor

Faculty of Applied Sciences
Universiti Teknologi MARA (UiTM)

Negeri Sembilan, Kampus Kuala Pilah,
Pekan Parit Tinggi, 72000 Kuala Pilah,
Negeri Sembilan

Dr. Aslizah binti Mohd Aris

Head of Biology School

Faculty of Applied Sciences

Universiti Teknologi MARA (UiTM)
Negeri Sembilan, Kampus Kuala Pilah,
Pekan Parit Tinggi, 72000 Kuala Pilah,
Negeri Sembilan




TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1: INTRODUCTION
1.1 Background of Study

1.2 Problem Statement

1.3 Significance of Study

1.4 Obijectives of the Study

CHAPTER 2: LITERATURE REVIEW
2.1 Synthetic Colourants
2.2 Natural Colourants
2.3 Sources of Natural Colourants
2.3.1 Natural Colourants of Microbial Origin
2.3.2 Algae as a Source of Natural Colourants
2.3.2.1 Chlorella vulgaris
2.3.2.2 Growth Medium for Chlorella vulgaris
2.3.2.3 Harvesting Algal Biomass
2.4 Chlorophyll Extraction Method

CHAPTER 3: METHODOLOGY

3.1 Materials
3.1.1 Source of Microorganism
3.1.2 Medium

3.1.3 Chemicals
3.1.4  Apparatus

PAGE
iii

Vi

vii

viii

A W N e

15
15
15

16
16



3.2

Methods

3.2.1 Preparation of Growth Medium

3.2.2  Cultivation and Observation of Algae

3.2.3 Harvesting the Algal Biomass

3.2.4 Extraction of Algal Pigments (Chlorophyll)
3.2.5 Dyeing Process

3.2.6  Colour Measurement Analysis

3.2.7 Test for Colour Fastness to Washing

CHAPTER 4: RESULTS AND DISCUSSION

4.1
4.2
4.3
4.4
4.5
4.6

Cultivation and Microscopic Observation of Algae
Harvesting Algal Biomass

Extraction of Algal Pigment (Chlorophyll)

Dyeing Process

Colour Measurement Analysis

Test for Colour Fastness to Washing

CHAPTER 5: CONCLUSION AND RECOMMENDATION

CITED REFERENCES
APPENDICES
CURRICULUM VITAE

16
17
19
20
21
22
23
23

26
32
34
36
39
41

43

45
48
50



ABSTRACT

PRODUCTION OF COLOURANT FROM MICROALGAE
Chlorella vulgaris

Natural colourants are perceived as interesting alternatives to synthetic dyes.
Microalgae are one of the sources of natural colourant available. This is because
microalgae contain pigments that could give colours. The basis of this study is to
produce colourant from microalgae Chlorella vulgaris. The algae were grown and
cultivated for a month in Bold’s basal medium (BBM) and the algal biomass was
then harvested via centrifugation prior to chlorophyll extraction using an alcoholic
method. The extracted colourant produced was used for dyeing silk fabric. The
colourant was treated with two different mordants; iron (1) sulphate and tin (1)
chloride, which produced different colours on the silk. The one treated with the
former yielded light yellowish green shade on the silk whilst the one treated with
the latter produced light yellow shade on the silk. Test for colour fastness to
washing was done in order to evaluate the colour after washing. The ratings
obtained were between 4 and 4/5. The colour fastness of the silk treated with iron
(11) sulphate was rated 4, indicating good result whereas the colour fastness of the
silk treated with tin (I1) chloride was rated 4/5 indicating good to excellent result.
In conclusion, the purpose of this study was successfully achieved. The natural
dye obtained yielded two almost-similar colours with different mordants and
exhibited good to excellent result of colour fastness to washing.
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