Microwave-Assisted Synthesis of Amikacin Modified N,S co-Doped Carbon Dots for Escherichia coli
Detection
FAJAR AMELIA R PUTRI, Suherman, S.Si., M.Sc., Ph.D.; Prof. Drs. Mudasir, M.Eng., Ph.D.

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENTS

Page

RATIFICATION PAGE ii
STATEMENT PAGE i
PREFACE iv
TABLE OF CONTENTS %
LIST OF FIGURES vii
LIST OF APPENDICES iX
ABSTRACT X
ABSTRAK Xi
CHAPTER | INTRODUCTION 1
1.1 Background 5

I.2 Research Objectives 5

1.3 Research Benefits
CHAPTER II LITERATURE REVIEW AND HYPOTHESES 6
FORMULATION

I1.1 Literature Review 6
I1.1.1 Escherichia coli (E. coli) 6
11.1.2  Amikacin 7
I1.1.3 Carbon dots (CDs) 8
[1.1.4 Nitrogen and sulfur as dopants 10
I1.1.5 Carbon dots (CDs) for bacteria detection 12

1.2 Hypothesis Formulation and Research Design 13
I1.2.1 Formulation of hypothesis I 13
11.2.2 Formulation of hypothesis Il 14
I1.2.3 Formulation of hypothesis IlI 15
11.2.4 Research design 15

CHAPTER Il EXPERIMENTAL METHODS 16

1.1 Materials 16

1.2  Instruments 16

[11.3 Experimental Procedures 16

11.3.1 Synthesis of N,S-CDs 16

11.3.2 Synthesis of amikacin modified N,S-CDs 17

11.3.3 Stability of amikacin modified N,S-CDs 17

11.3.3 E. coli bacteria detection 18

11.3.4 Selectivity test of amikacin modified N,S-CDs 18

11.3.5 Detection of E. coli Bacteria in Real Samples 18

CHAPTER IV  RESULTS AND DISCUSSIONS 19
IV.1 lIrradiation Time Optimization for Preparation of

N,S-CDs 19

IV.2 Optimization of Thiourea Content in N,S-CDs 21

IV.3 Synthesis of Amikacin modified N,S-CDs 26

IV.3.1 Optimization of amikacin mass in N,S-CDs 26

IV.3.2 Stability of amikacin modified N,S-CDs 32

IV.4  Fluorescence Detection of E. coli 34



Microwave-Assisted Synthesis of Amikacin Modified N,S co-Doped Carbon Dots for Escherichia coli
Detection
FAJAR AMELIA R PUTRI, Suherman, S.Si., M.Sc., Ph.D.; Prof. Drs. Mudasir, M.Eng., Ph.D.

Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

CHAPTERYV  CONCLUSIONS AND SUGGESTIONS 41
V.1 Conclusions 41
V.2 Suggestions 41
REFERENCES 42
APPENDICES 49

Vi





