
 

 

 

 
 

EFFECT OF SUPERCRITICAL FLUID 

EXTRACTION (SFE) PARAMETERS ON 

ANTIOXIDANT OF HIBISCUS ROSA 

SINENSIS LEAVES 

 

 

 

 

 

 

 
NUR RIANA ANIS BINTI MOHD RAZALI 

 

 

 

 

 

 
BACHELOR OF CHEMICAL ENGINEERING 

(ENVIRONMENT) WITH HONOURS 

 
UNIVERSITI TEKNOLOGI MARA 

2022 



 

 

 

 

EFFECT OF SUPERCRITICAL FLUID EXTRACTION (SFE) 

PARAMETERS ON ANTIOXIDANT OF HIBISCUS ROSA SINENSIS 

LEAVES 

 

 

 

 

 

 

 

 

 

By 

 
NUR RIANA ANIS BINTI MOHD RAZALI 

 

 

 

 

 

 

 

 
This report is submitted in partial fulfillment of the requirements 

needed for the award of 

Bachelor of Chemical Engineering (Environment) with Honours 

 
 

 

 

 

 
 

CENTRE FOR CHEMICAL ENGINEERING STUDIES 

COLLEGE OF ENGINEERING 

 UNIVERSITI TEKNOLOGI MARA 

 
AUGUST 2022 



iv   

ACKNOWLEDGEMENT 

 

 

Alhamdulillah, I thank Allah SWT for giving me the opportunity in finishing my 

bachelor’s degree by completing this Final Year Project. I am grateful for Almighty 

God for giving me the strength, knowledge and understanding to complete this long 

and challenging journey. 
 

My heartfelt gratitude and appreciation go to my supervisor, Dr. Nor Fariza binti 

Ismail, lecturer at the School of Chemical Engineering, College of Engineering, UiTM 

Pulau Pinang, who guided me throughout this process with their patience, 

enthusiasms, and insightful. Thank you also Ir Noorzalila Muhammad Niza who is the 

FYP coordinator that helps providing medium and knowledge in completing the 

project. 
 

My appreciation also goes to the staff in the School of Chemical Engineering who 

provided the facilities and assistance during sampling. A special thanks to my family 

and friends for their cooperation, encouragement, and support both physically and 

mentally for this project's completion from the beginning. 
 

Finally, I thank all individual that involved directly or indirectly in this project. 



v 

  

TABLE OF CONTENTS 

 
 

 

AUTHOR’S DECLARATION i 

SUPERVISOR’S CERTIFICATION ii 

COORDINATOR’S CERTIFICATION iii 

ACKNOWLEDGEMENT iv 

TABLE OF CONTENTS v 

LIST OF TABLES vii 

LIST OF FIGURES viii 

LIST OF PLATES ix 

LIST OF SYMBOLS x 

LIST OF ABBREVIATIONS xi 

 

ABSTRACT 12 

 

CHAPTER ONE  INTRODUCTION 13 

1.1 Research Background 13 

1.2 Problem Statement 15 

1.3 Objectives 16 

1.4 Scope of Work 16 

 

CHAPTER TWO LITERATURE REVIEW 18 

2.1 Introduction 18 

2.2 Hibiscus rosa sinensis (HRS) 19 

2.3 Bioactivity contains in Hibiscus rosa sinensis (HRS) 20 

2.3.1 Antifertility 20 

2.3.2 Antihypertensive 21 

2.3.3 Antispasmodic 21 

2.3.4 Hypoglycemic 21 

2.3.5 Antioxidants 21 

2.4 Antioxidants in HRS leaves 22 



 

ABSTRACT 

 
Plants have always been used as traditional remedy in treating critical diseases. Free radical 

that causing diseases are scavenged by the antioxidant compound contains in plant. By using 

carbon dioxide (CO2) as the main solvent and ethanol as the co- solvent, the SFE operates at 

manipulated variables. The Hibiscus rosa sinensis leaves are collected in Dungun, 

Terengganu and consequently cleaned, dried, grinded, and sieved. 15 grams of sample is used 

for each of the extraction on SFE machine. The temperature is manipulated at 40°C to 80°C. 

The optimum temperature was 50°C with extraction yield of 2.547%. The pressure is also 

varied is in a range of 150 bar to 350 bar which have optimum pressure of 300 bar with 

percentage yield of 2.553%. The difference sample particle size of 45 µm, 500 µm and 2000 

µm is also studied to determine its effect on the percentage of yield extract. The optimum 

extraction yield was 2.767% at 45 µm. Radical scavenging activity of sample extracts were 

also determined based on the percent inhibition of DPPH which the highest percent is at 

54.5% and concentration of 60 µg/ml. The half-maximal inhibitory concentration (IC50) is 

also calculated which Hibiscus rosa sinensis leaves has the IC50 of 58.54 µg/ml. It is 

concluded that the used of different extraction parameters of temperature, pressure, and 

particle size yield high amount of extract with a medium-active of antioxidant activity. 




