UNIVERSITI TEKNOLOGI MARA

FORMULATION AND EVALUATION OF ANTIOXIDANT
ACTIVITY OF COFFEE OIL FOR ANTI CELLULITE AND
UNDER EYE PUFFINESS

NURUL AZREEN BT ABDULLAH

Dissertation submitted in partial fulfilment of the requirements for the
Bachelor of Pharmacy (Hons.)

Faculty of Pharmacy

2017



ACKNOWLEDGEMENT

In the name of Allah S.W.T., the most gracious and merciful. I am really glad with the
hard works and effort I have poured to this thesis and in order to complete it as my final year
project in my third year of Bachelor of Pharmacy (Hons.). Certainly, it is the strength given

by Allah Himself to me and I am mostly grateful for that.

I would like to show my gratitude to both my parents, Ibu and my late Baba. All the hard
works of bringing me up will finally pay off and I will definitely make sure of that. My
supervisor who has been really encouraging for my project from the start till the end, Dr.
Tommy Julianto Bustami Effendi. I would like to pay my gratitude to you by completing
this task and hope that it will be published someday. Thank you to Dr. Salfarina for the
knowledge and guidance in the complicated part of my project and the staff of Faculty of

Pharmacy for helping me through this journey.

Last but not least, my friends and family and also this one senior I have huge crush on,

thank you for helping me and gave some memories for me to cherish.

Thank you so much.

iii



TABLE OF CONTENT

TABLE OF CONTENT ..ottt e et e e e e e e e e eeeeeenaeneeeeeeeeennnas iv
LISTOF TABLES 16 50 wsminnses s aimsim i h i ssts o mss i iansrs b o s iasanssnss s sssssssnsmassn vii
LIST OF FIGURES ... .ottt e e e e et eeee e e e e e e aeeeeaeeanaaaes viii
LIST OF ABBREVIATIONS ..ottt e e e e e e e e e e eeeeeeeeeeeeeeeeeanas ix
ABSTRACT ..ot e e e e e e e e e e e e e e e e aaaa s X
CHAPTER 1: INTRODUGTION ...ttt ee s e e e e e e eeeaeeeeaaaeeeeannas 1
1.1 PROBLEM STATEMENT ... 2
1.2 H Y POTHE SIS ... e e e e e e e e e e eeeeeennans 3
1.3 OBIECTIVES ... 3
1.4 SIGNIFICANCE OF THE STUDY ..ot 3
CHAPTER 2: LITERATURE REVIEW ..o e 4
2.1 SN 5o onsssomsnsne sbmms s ot s e s o e SR TS PR S s 4
2.1.1 EpIdermis. o oo irnmineim s ot ot s 5

2.1.2 Dermis 5
2.1.3 Under-eye putfiNess ........ccccecueeriiieiieiieeeitie ettt 7
2.1.4 AGING SKIN ...oouiiiiiiiiieiet et 7
22135 JCRIIUIER . oo vovemeren cnsosa s somummssmsas snpnsmssss as ames sass massssesss o ewns bt s s e 7
2.2 COFFEE BEANS ..ottt eeetttesseeeeeeeseesesesennaessssssssssesssnassssans 8
2:2. 1 G COTICE DEATIS oo vos i soamonsossoss i forbios s i soati b msb shas om smmsmn s s aios s 8
2.2.2 ROASted COTEE DEANS......oieiiieeieeeee et eeee e e e e e e e e eenan 9
2.2.3 COTTEE Ol ..ot e et e e e e e e e eee e neaeen 10
2.2.4 Benefits of caffeine in COffee Oil.....couuumemmeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeen 10
2.3 EXTRACTION OF OIL....ooueiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeee e e 11



ABSTRACT

Study on antioxidant activity of coffee oil has been conducted. Coffee oil was extracted from
roasted coffee beans of Colombian by hot press method. Coffee oil was incorporated into a
cream formulation by hot method. The physical characteristic include rheology, texture and
spreading of the cream were then evaluated. The antioxidant activity of coffee oil was
performed by using DPPH radical scavenging method. The coffee oil was solubilized in
toluene and then diluted in ethanol have shown a strong antioxidant DPPH radical
scavenging activity with IC50 value of 13.405mg/ml. The base cream and coffee oil loaded
cream were both characterized on their rheological profiles. Shear stress and viscosity of
base cream measured at the shear rate of 100 (1/s) were 97,800 m.pa.s and is 978 pa.s, while
coffee oil loaded cream were 108,000 m.pa.s and 1,080 pa.s, respectively. Spreadability
analysis of base cream and coffee oil loaded cream was performed to study the firmness,
cohesiveness, adhesiveness and spreadibility. Accelerated stability test by using LumiFuge
was conducted at room temperature to observe any separation of cream in a simulation of 3
months duration study for both creams. The stability study have shown both creams were

stable within duration and condition of study.



CHAPTER 1: INTRODUCTION

Natural products are widely used in the pharmaceutical, cosmetic and food industries as
the active ingredients and raw materials in a big amount of industrialized products

(Cordel, 2000).

The ability of active compounds from cosmetics or pharmaceuticals to influence
the metabolism of cells and other processes occurring in the skin is largely dependent on
the capacity of these molecules to penetrate through the skin barrier. Caffeine is often

used as hydrophilic model substance in skin penetration experiments (Kim et.al, 2002).

Caffeine is known to be the most widely consumed alkaloid in the world, which
weighs approximately 1-2% of the coffee beans weight, presence with other active
ingredients which has higher percentage than the caffeine, such as coffee oil. This coffee
oil has a beneficial and interesting uses for cosmeticeutical as well as pharmaceutical

industries (A. L. De Oliveira, Cruz, Eberlin, & Cabral, 2005).



