WiSIKaiss) | Fakulti

UNIVERSITI | Sains Gunaan
> TEKNOLOGI

MARA

FORMULATION OF COSMETIC SERUM FROM BAMBOO VINEGAR

ZIZIE I1ZZATIE BINTI MOHAMAD MUSA

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

JULY 2024



ACKNOWLEDGEMENT

Bissmillahirrahmanirrahim,

On top of all, all praise is due to Allah SWT, who has granted me the resilience and
determination to finish this thesis and this degree overall. | would love to express
my thousands of gratitude to my respectful supervisor, Dr. Nur Royhaila, who
always tried her best to help me in any way. Thank you so much for this wonderful
journey to completing my thesis. | would also like to extend my thanks to all other
lecturers who gave me advice and support while | worked on my thesis.

| extend my deepest gratitude to my parents, Mr. Mohamad Musa Bin Lent and
Mdm. Latifah Binti Raji’ee, for their unwavering blessing and invaluable financial
support. To my siblings, Mohamad Noorizzuddin and Izzahidatul Syazana, while |
may not express it frequently, the presence of both of you in my life is profoundly
cherished. I am grateful for the privilege of being part of this family.

Furthermore, this study would not have been possible without the support of my
dear friends—Nazidah, Ellydia, Hana, Shally, and Aidel—who always helped
lighten my stress and difficult days. While pursuing degrees can be arduous, but
they made it easier for me. | am thankful for them. If I could go back in time, I
would love to be 21 and meet them again.

Lastly, I wish to express my gratitude to all individuals who, directly or indirectly,
contributed their time and assistance towards the completion of this thesis. Your
invaluable support has played a crucial role in this endeavor.

Thank you.

Zizie lzzatie Binti Mohamad Musa.



TABLE OF CONTENTS

ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 RESEARCH BACKGROUND

1.1
1.2
1.3
1.4

Introduction

Problem Statement
Objectives
Significance of Study

CHAPTER 2 LITERATURE REVIEW

2.1

2.2

2.3
24

Bamboo

2.1.1 Dendrocalamus Asper

Bamboo Vinegar (BV)

2.2.1 Bamboo Vinegar Properties

Natural Ingredients in Cosmetic Formulation
Acne skin and Its Treatment

CHAPTER 3 RESEARCH METHODOLOGY

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Materials

Apparatus and Equipment

Characterization of BV using Gas Chromatography Mass-
Spectrometry (GC- MS)

Antioxidant Properties of BV

3.4.1 Total Phenolic Content (TPC)

3.4.2 2,2-diphenyl-1-picrylhydrazyl (DPPH)
Antimicrobial Assays of BV

Preparation for Formulation of Cosmetic Serum Containing BV
3.6.1 Effectof BV

3.6.2 Effect of HA

Organoleptic Test for Formulation of Cosmetic Serum
Containing BV

Stability Study of a Cosmetic Serum Formulation Containing
BV

iv
3.8.1 Time — Accelerated Storage

3.8.2 Freeze and Thaw
Antioxidant, Antimicrobial Properties and Sun Protection

iii
Vii
viii

Xi
Xii
Xiii

o ol M P

~N ~

10
12
14
17

22
22
22

23
23
24
25
25
25
28
28

29

29
29
29



ABSTRACT

THE FORMULATION OF COSMETIC SERUM FROM BAMBOO

VINEGAR

This research focuses on implementing the potential of bamboo vinegar (BV) into
developing an eco-friendly and natural cosmetic serum that addresses the growing
need for sustainable skincare products. BV is a byproduct of bamboo pyrolysis, and
it has been recognized for its antioxidant and antimicrobial properties, making it a
potent active ingredient in cosmetic formulation. This research aims to determine
the optimum BV formulation that maximizes benefits while retaining stability and
compatibility by evaluating the serum's texture, color, and odor to ensure user
satisfaction. Despite the well-known benefits of BV that could be advantageous as
an active ingredient, research on its applications remains limited. Therefore, the
preparation of cosmetic serums containing BV involving five formulations utilizing
the oil-in-water (O/W) emulsification process were studied. The GC-MS analysis
of BV revealed 17 components, the most significant of which are phenol, 2-methy-
, phenol, 2-4-dimethyl, and phenol, 4-methoxy-3-methyl. The BV had substantial
antioxidant capabilities, with the maximum total phenolic content and DPPH
radical scavenging activity found at 200 and 250 ppm, respectively. Antimicrobial
testing showed specific antibacterial activity against E. coli and S. aureus. The
combination of 1 % BV and 8% HA (F4) was appropriate for creating a balanced
cosmetic serum with great skin compatibility, stability, and efficacy. Over three
months, the prepared serum remained stable and homogeneous, demonstrated
significant antioxidant activities, and provided modest sun protection with an SPF
of 9.993. Furthermore, F4 showed appropriate antibacterial activity, especially
against S. Aureus, making it a suitable choice for skincare applications. Thus, a
serum containing BV was developed to enhance its benefits while maintaining
stability and compatibility with other components. This composition targets
skincare concerns such as acne treatment and antioxidant protection. Future
research should focus on BV's antioxidant properties, its sun protection capabilities,
and synergistic interactions with other natural antimicrobials to improve efficacy.
Comprehensive stability studies will assure the BV cosmetic serum'’s long-term
safety and efficacy.
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1.1

CHAPTER 1

RESEARCH BACKGROUND

Introduction

Bamboo is the fastest growing plant and belongs to a subfamily of the grass
family, which is commonly grown in tropical and subtropical regions
(Paudyal et al., 2022). Bamboo belongs to the most prominent family of
grasses, the Poaceae (Gramineae) and constitutes the Bambusoideae
subfamily (Yeasmin et al., 2015). Bamboo, in general, plays a vital role in
human life, mainly in terms of meeting the current economic, ecological,
and human essential needs. Bamboo is also frequently used in medicine for
treating atherosclerotic, diabetic, hepatic diseases, and nervous system
related symptoms (Cheng et al., 2023). Beyond that, bamboo is also
beneficial as cosmetic active ingredient due to the extracts of bamboo
contained silica (Si), which is an important ingredient to maintaining good
skin and hair (Azeez & Orege, 2018). In another study by Albuquerque et
al. (2022), bamboo (Phyllostachys pubescens) leaves have a high
carbohydrate content yet are rarely attacked by bacteria, implying that

bamboo leaf components may act as an antimicrobial agent.

Bamboo undergoes pyrolysis in producing charcoal and a mix of by-
products that includes bamboo vinegar (Alias et al., 2020). In pyrolysis,

organic material is thermochemically decomposed at high temperatures. It



