Opéimization of an Ultrasound-assisted Extraction for the Determination of Phenolic Compounds in
Re
Algae

VENANSIUS GALIH P P, Dr. Widiastuti Setyaningsih. S.T.P., M.Sc.; Prof. Dr. Ir. Chusnul Hidayat
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

TABLE OF CONTENTS

TRESIS et b et ee e [
Legalization SNEEL...........coi i s i
Plagiarism Free DeCIaration ............cccccvevueiieiieie e sie e sse e iv
FOREWORD ...ttt ettt enes %
LIST OF TABLES ...ttt iX
LIST OF FIGURES.......ooiiiiiiie ettt X
APPENDIX LISTS .ottt Xi
F N S I 2 ¥ AN PSSR Xii
CHAPTER L.ttt bbb 1
INTRODUCTION. ..ottt estestesbesbesnaeneeneas 1
1.1 BAaCKGrOUNG.......ccoooiiiiiiiiii s 1
1.2 Problem Statements........cccoiiiiieeiee s 4
R T O 1 o] [T £ Y2 PSRRI 4
1.3.1  General ODJECLIVES .......ccoiiiiiiiiieieie e 4
1.3.2  Particular ODJECLIVES .......cccciiiecieciece e 4

1.4 Benefits Of RESEAICN.......cccoeiiiiiiiieee e 5
CHAPTER ..ottt sttt ne e 6
LItErature STUAY ......ccviiie et 6
2.1 REA AIGAE ... 6
2.2 Phenolic COMPOUNG .........ociiiiiiiiiieee e 8
2.3 Phenolic Compound ANAIYSIS .......ccccieiiiiiiieiiiecie e 10
2.3.1  Total Phenolic CONENTS........ccccveiieieeiesiese e 10
2.3.2  Ultra Performance Liquid Chromatography ..........cccccevevvervinnnne. 11

2.4 Ultrasound-Assisted EXIraCtion.........c.ccovcveveiieninic e 13
2.5 EXEraCtion FACION ......ccooiieiieie e 16
2.5.1  SOIVENT LYPE..cciiiie et 17
2.5.2  Ultrasound FreqUeNnt.........ccocveiiii e 18
2.5.3  TEMPEIALUIE ..o 18
2.5.4  Solid to SOIVENT RALIO .....ccvviiiiiieiesieeseeee s 19
2.5.5  EXtraction DUFAtION.........ccceiiiiiiiiniieie e 20

2.6 Design of EXPEIIMENTS .....cc.oiiiiiiiieieieie s 20
2.7 HYPOLNESIS ...oecveieeiece et 21
CHAPTER HL.ooeieeeeee ettt sttt eneas 23

vii



Opéimization of an Ultrasound-assisted Extraction for the Determination of Phenolic Compounds in
Re

Algae

VENANSIUS GALIH P P, Dr. Widiastuti Setyaningsih. S.T.P., M.Sc.; Prof. Dr. Ir. Chusnul Hidayat

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

RESEARCH METHODS........oooii ettt 23
3L MALEIIAIS ...t 23
3.1.1 Red Algae SampPle.......ccoeeiiiiiieiiece e 23
3.1.2  Chemical and REAGENT........cccoiiiiiiiiieriresee e 26

34 EQUIPIMENT. ...ttt st 27
3.3 Time and Place 0f RESEArCh .........ccoeueiiiiieiice e 27
3.4 Research Implementation ...........cocoeiiiiinenesee e 28
3.5.1 Red algae sample preparation ..........ccccceevveieeieeieseesesiee e 28
3.5.2  EXEraCtioN PrOCES .....ccuveiiiiiieiiieieeie et 30

3.5 ANalysisS MEethod........cuiiieiieie e 31
3.5.1  Determine of total phenolic content (TPC)........cccccevvivieiveieenenne. 31
3.5.1  Phenolic determine to use UPLC-PDA..........cccoooviiieienieneeieeee e 31

3.6 Experimental Design and Optimization ..........c.ccccevveverieereniesieeseenenn 32
3.6.1  Solvent evaluation..........ccocoriiiiiiiiieie s 32
3.6.2  Optimization of Ultrasound-Assisted Extraction method............... 33
3.6.3  KINELIC StUAY.....cciiiiiiiiecc e 35
3.6.4  Method Validation ...........cccooiiiiiiiiiiieese s 35
3.6.5  Application Method.........ccocviiiiiiiiii e 35

4.2 Data ANAIYSIS.....ccveiieiiiiieie e 36
CHAPTER IV ettt sttt 37
RESULT AND DISSCUSION ......ooiiiiiiiicieieiese s 37
5.2 Analysis of Total Phenolic Content............cccoceviveveiieieece e 37
5.3 SOIVENt SEIECTION ... 37
5.4  ResSpoNnse OPtIMIZAtION..........cccvriririierienie e 41
55  KINELIC SLUAY ....ooiviiiiccceece e 45
56  Method Validation.........cccocieiiiiiiiie e s 46
5.7  Real Sample ApPHCAtiON .......ccccvviiiiiiieic s 47
CHAPTER V..ot b e sttt 51
CONCLUSIONS AND SUGGESTIONS.......coiiiitiiiieeeeeiesie e 51
5.1, CONCIUSIONS ...ttt bbb 51
5.2 SUQOGESTIONS . ...ccuiiiiiiiecie sttt 52
REFERENGCES........coo ottt sttt st anaenaeneas 53
N 0] 01 00 | RSP 64

viii



