
viii 
 

TABLE OF CONTENTS 

 

CHAPTER I ............................................................................................................................ 1 

INTRODUCTION ................................................................................................................... 1 

1.1 Background ............................................................................................................. 1 

1.2 Objective .................................................................................................................. 3 

1.3 Expected output/outcome ....................................................................................... 3 

CHAPTER II ................................................................................................................................ 4 

LITERATURE STUDY .......................................................................................................... 4 

2.1 Cassava Pulp.................................................................................................................. 4 

Figure 2.1 Top 10 Countries for 2016, Cassava production quantity ................................ 5 

2.2 Enzyme ........................................................................................................................... 8 

2.2.1 Cellulase .................................................................................................................. 9 

2.2.2 α-Amylase ............................................................................................................. 10 

2.2.3 Glucoamylase ........................................................................................................ 11 

2.3 Hydrolysis .................................................................................................................... 11 

2.4 Ethanol ......................................................................................................................... 13 

2.5 Yeast ............................................................................................................................. 15 

2.6 Thermotolerant yeast .................................................................................................. 16 

2.7 Separate Hydrolysis and Fermentation .................................................................... 17 

CHAPTER III ....................................................................................................................... 19 

METHODOLOGY ............................................................................................................... 19 

3.1 Materials ...................................................................................................................... 19 

3.1.1. Cassava pulp ........................................................................................................ 19 

3.1.2 Enzymes ................................................................................................................. 19 

3.1.3. Buffer .................................................................................................................... 19 

3.1.4. Inoculum ............................................................................................................... 20 

3.1.5. Reagents ............................................................................................................... 20 

3.2. Reseach Scheme ......................................................................................................... 21 

3.3. Experiments ................................................................................................................ 22 

3.3.1 Reactivated and enrichment strains ................................................................... 22 

Ethanol Production At High Temperature Using Thermotolerant Yeast Isolated From Indonesia
SARAH FARADINA, Prof. Dr. Ir. Sardjono, M.S ; Assoc. Prof. Pornthap Thanonkeo
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



ix 
 

3.3.2 Hydrolysis ................................................................................................................. 22 

3.3.3 Ethanol Fermentation .......................................................................................... 23 

3.4 Analysis ........................................................................................................................ 23 

3.4.1 Glucose standard curve ....................................................................................... 23 

3.4.2 Total Sugar ........................................................................................................... 24 

3.4.3 Biomass analysis ................................................................................................... 24 

3.4.5 Ethanol analysis .................................................................................................... 25 

3.5 Time and location of research .................................................................................... 25 

RESULT AND DISCUSSION ............................................................................................. 26 

4.1 Hydrolysis of cassava pulp ......................................................................................... 26 

4.2 Comparative Study of Ethanol Production .............................................................. 28 

CHAPTER V .............................................................................................................................. 33 

CONCLUSION .......................................................................................................................... 33 

BIBLIOGRAPHY ........................................................................................................................ 34 

Methodology .......................................................................................................................... 40 

1.1 Sample preparation .............................................................................................. 40 

1.2 Hydrolysis cassava pulp........................................................................................ 41 

1.3 Inoculum preparation ........................................................................................... 42 

1.4 Direct count by haemacytometer ......................................................................... 42 

1.5 Ethanol Fermentation ........................................................................................... 43 

1.6 Analysis total sugar using phenol-sulfuric acid method .................................... 44 

1.7 Ethanol Anyalisis .................................................................................................. 45 

1.8 Glucose standard curve ........................................................................................ 46 

APPENDIX 1 ......................................................................................................................... 47 

Reagent and Buffer ............................................................................................................... 47 

APPENDIX 3 ......................................................................................................................... 48 

Result Data ............................................................................................................................ 48 

3.1 The chemical composition of cassava pulp ............................................................... 48 

3.2 Standard Glucose Table ............................................................................................. 48 

1.3 Graphics standard glucose ......................................................................................... 49 

Ethanol Production At High Temperature Using Thermotolerant Yeast Isolated From Indonesia
SARAH FARADINA, Prof. Dr. Ir. Sardjono, M.S ; Assoc. Prof. Pornthap Thanonkeo
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



x 
 

3.3 Total sugar of cassava pulp hydrolysate ................................................................... 49 

3.5 Counting initial cell ..................................................................................................... 50 

3.6 Result of ethanol analysis at 40°C ............................................................................. 51 

3.6 Result of ethanol analysis at 45°C ............................................................................. 55 

3.7 Morphology of yeast strain ........................................................................................ 59 

3.8 Documentation ............................................................................................................. 63 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ethanol Production At High Temperature Using Thermotolerant Yeast Isolated From Indonesia
SARAH FARADINA, Prof. Dr. Ir. Sardjono, M.S ; Assoc. Prof. Pornthap Thanonkeo
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/


