Isolation of Corncob Xylan-Degrading Fungi and Its Application in Xylobiose Production
TANTRY FEBRINASARI, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Takata Goro

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

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENTS
COVER e I
ENDORSEMENT LETTER .....oooiie et I
AUTHOR’S DECLARATION OF ORIGINALITY ..ccvvviiiiiiiee e i
FOREWORD ...ttt sttt e et et e e e ne e e e naeeanes v
TABLE OF CONTENTS ..ottt vi
LIST OF FIGURES ...ttt viil
LIST OF TABLES ...ttt iX
LIST OF APPENDICES ......cocotiiiciieeestse et X
ABSTRACT .ottt ettt ettt ere et b sseneans Xi
INTISARI ettt sttt nenne s Xii
CHAPTER I INTRODUCTION ..ottt 1
1.1 BaCKGIrOUNG......ecvieiiiiiciie ettt ettt st be e enne s 1
1.2 Problem StatemMentS .........cooviieieieieriese s 4
1.3 ODJECHIVES ..ottt nre s 5
LA BENETIES ..ttt 5
CHAPTER Il LITERATURE REVIEW........cccoiiiieice e 7
2 A ] g ol o ISR 7
2.2 XYIAN <o e 9
2.3 XYIANASE ... 11
2.4 XYIANOIYLIC FUNGH ..o 15
2.5 Solid-state FErmentation...........cccocvevverienieneeie e 17
2.6 Xylooligosaccharides (XOs) and Xylobiose ........cccoovveviiiinieieec e, 20
2.7 Enzymatic Hydrolysis for XOS (Xylobiose) Production .............c.ccccueeneee. 23
2.8 HYPOTNESIS ... 26
CHAPTER 1l MATERIALS AND METHODS........ccoi i 28
TR |V -1 (=] T PSSR 28
3.2. Research EQUIPMENT..........coooiiiiiiiieiee e 29
3.3. Time and Location 0f RESEAICN.........ccceviiiiiieiiiee e 30

vi



Isolation of Corncob Xylan-Degrading Fungi and Its Application in Xylobiose Production
TANTRY FEBRINASARI, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Takata Goro

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

UNIVERSITAS
GADJAH MADA

3.4. RESEArCH PrOCEAUIE .....c.viiiie ettt 30
3.4.1.Preparation of Fungal ISOIate.............cceoveiiiiiiice e 32
3.4.2.Preparation oOf SUDSLIALe .........cccviieiieiicc e 36
3.4.3.Xylanase ProduUCLION...........ccccveiiiieiiese e 37
3.4.4.Partial Purification by Ammonium Sulfate Precipitation.................... 39
3.4.5.Characterization of XYIanase ..........ccccevvevieiieeieirieiie e 40
3.4.6.0ptimization of Xylobiose Production...........c.cccccevveiveiiiie i, 41
3.4.7.Purification of Hydrolysate ...........cccccueviiiiiieie e 42
3.4.8.Separation of XylobI0OSe .......ccceoiiiiiiiccce e 44

3.5, ANAlYSIS PrOCEAUIE ... .ocvveciieie ettt 45
3.5.1. Analysis of Structural Carbohydrates in Biomass...........c.cccceveveieennnn 45
3.5.2. Xylanase Activity and Protein ASSAYS ..........ccovrereriiereneneniesesieeneans 45
3.5.3. Sugar Analysis by HPLC.........cccocoe i 46

CHAPTER IV RESULTS AND DISCUSSION.......ccooiiiiieiiee e 47

4.1. Isolation and Screening of a Potential Corncob Xylan-Degrading Fungal

RS- | o PSS PRSRSR 47

4.2. ldentification of a Potential Corncob Xylan-Degrading Fungal Strain....... 49

4.3. Characterization of Corncob and Extraction of Corncob Xylan ................. 51

4.4. Production of F. oxySporum Xylanase ..........c.ccoceveeveieieneneneneseseeeenn 52

4.5. Partial Purification and Characterization of F. oxysporum Xylanase ......... 56

4.6. Enzymatic Hydrolysis for Production of Xylobiose .........c.cccoocvviveiriinnnn, 61

4.7. Purification of HydrolySate ..o 66

4.8. Separation Of XYIODIOSE ..o 69

CHAPTER V CONCLUSION ...ttt 72
T8 I ] Tod [1E5] o] PSSR 72
5.2. Suggestions and FUture WOrKS...........cccoveiieiiiiiic i 73

REFERENGCES........ci ittt st ne s 74

APPENDICES ..ottt ettt ens 88

Vii



UNIVERSITAS
GADJAH MADA

Figure 2.1.
Figure 2.2.

Figure 2.3.
Figure 3.1.
Figure 3.2.
Figure 3.3.
Figure 3.4.
Figure 3.5.
Figure 3.6.
Figure 3.7.
Figure 4.1.
Figure 4.2.
Figure 4.3.

Figure 4.4.
Figure 4.5.

Figure 4.6.
Figure 4.7.
Figure 4.8.
Figure 4.9.

Figure 4.10.

Isolation of Corncob Xylan-Degrading Fungi and Its Application in Xylobiose Production
TANTRY FEBRINASARI, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Takata Goro

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

LIST OF FIGURES

COINCOD ...t bbbt 8
The structures of xylan and the sites of its attack by xylanolytic
enzymes
Schematic structure of xylooligosaccharides.............ccocoovvviinnennen. 21
Flow chart of overall research
Isolation of potential corncob xylan degradation fungal strains.......32
Screening of a potential corncob xylan degradation fungal strain ...34
Xylanase production by solid state fermentation (SSF) at optimum

CONDITIONS ...ttt bbb 39
Xylobiose production by enzymatic hydrolysis at optimum

(010] 1o [0 4 1RSSR 42
Purification of hydrolysate ... 43
Separation of XYIODIOSE .......ccccvviiiiiii e, 45

The clear zone appearances formed by isolated fungal xylanases on

CONGO TEA BSSAY ....vevvevetietieieeiie ettt 48
The appearance of D26 fungal strain macroscopically and
microscopically (100x magnification)..........ccccccevevvveiieerieiie e, 50
Xylanase activity at different parameter conditions of xylanase

010 1014 o] S OSSR 54
Effect of pH on activity and stability of F. oxysporum xylanase .....59
Effect of temparature on activity and stability of F. oxysporum
XYIANASE ... 60
Effect of corncob xylan concentration on total reducing sugar and
production of xylose and XylobIOSE..........ccccccevveviiiieiiececie e 62
Effect of enzyme loading on total reducing sugar and production of
Xylose and XYI0DIOSE........ccceciiiiiiiecicce 63
Time course study of xylose, xylobiose, and xylotriose production at
optimal experimental CONAItIONS...........cccovvivieiiiiiiiee, 64
Chromatograms of sugar composition in enzymatic hydrolysate after
PUFTICALION ...t 68
Chromatograms of purified xylobiose and eluted monosaccharides/
NONAASOIDEA SUGAIS.....c.vviiiiieieeciie et 71

viii



UNIVERSITAS
GADJAH MADA

Table 2.1.

Table 2.2.

Table 4.1.

Table 4.2.

Table 4.3.

Isolation of Corncob Xylan-Degrading Fungi and Its Application in Xylobiose Production
TANTRY FEBRINASARI, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Takata Goro

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

LIST OF TABLES

Optimum conditions of fungal xylanases production by solid-state
TErMENTALION ... s 19
Optimum conditions of enzymatic hydrolysis of corncob xylan by
different xylanase preparations to produce xylobiose rich-

XYI00HGOSACCNAITUES ... 25
Xylanase activities of six selected fungal strains by reducing sugar
ASSAY 1. ttteettee et e e b e r e e e e e e nreeeanes 49
Partial purification of F. oxysporum xylanase by ammonium sulphate
precipitation followed by dialysiS.........cccccoeiiieviiiiiiiciccceee e, 57
Substrate specificity of partial purified xylanase...........ccccccoeeevvennenne. 57



UNIVERSITAS
GADJAH MADA

Isolation of Corncob Xylan-Degrading Fungi and Its Application in Xylobiose Production
TANTRY FEBRINASARI, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Takata Goro

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

LIST OF APPENDICES

Appendix 1. Total SOI.......c.coiiiiiii s 89
Appendix 2. Xylan EXIFACION ........cccoiiiiiiiiiieeesee e 89
Appendix 3. Standard Curve of Sugars for HPLC AnalysiS.........ccccovvrvriviieinennn, 90
Appendix 4. Lignocellulose and Sugar Content Analysis by NREL Method ....... 91
Appendix 5. Standard Curve of Xylose for Reducing Sugar Analysis.................. 93
Appendix 6. Quantitative Screening of Fungal Isolates by Reducing Sugar

ANBIYSIS e 94
Appendix 7. Optimization of Xylanase Production ............ccccceverinininininienenn, 94
Appendix 8. Standard Curve of BSA (Bovine Serum Albumin) by Bradford

AASSAY ... 97
Appendix 9. Partial Purification by Ammonium Sulphate Precipitation............... 97
Appendix 10. Characterization of XYlanase ..........c.cocvvvririeiineicneseeseeeeee 98

Appendix 11. Standard Curve of Xylobiose and Xylotriose for HPLC Analysis102

Appendix 12. Xylobiose Production ............ccceeeverinininieieiesesc e, 102

Appendix 13. Purification and Separation of Xylobiose ...........cc.ccoeviiiiiirinnne, 106





