
vi 
 

Table of Contents 

cover .............................................................................................................................. i 

sub cover ...................................................................................................................... ii 

Approval sheet  ........................................................................................................... iii 

Declaration .................................................................................................................. iv 

Acknowledgement  ....................................................................................................... v 

Table of contents  ........................................................................................................ vi 

List of tables .............................................................................................................. viii 

List of figures .............................................................................................................. ix 

Abstract ......................................................................................................................... x 

Abstrak ........................................................................................................................ xi 

Introduction ................................................................................................................... i 

background ................................................................................................................ 1 

obstacle .................................................................................................................. 2 

objective ................................................................................................................ 2 

benefit .................................................................................................................... 2 

Literature Study, Theoretical Justification and Hypothesis  ......................................... 3 

Literature study  ........................................................................................................ 3 

Theoritical Justification ....................................................................................... 14 

Hypothesis  .......................................................................................................... 14 

Material and Methods  ................................................................................................ 15 

Graphical work  ....................................................................................................... 15 

Consumable and equipments ............................................................................... 15 

Experimental Design  .......................................................................................... 16 

Combined effects of different carbon sources on bacterial community structure in hydrogen
fermentation.
DYAH SEKAR AYU P.W., Dr.Ir.Sarto;Ir.Jaka widada,PhD.
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 
 

Active sludge collection ......................................................................... 16 

MDT medium preparation  ..................................................................... 16 

Active sludge pre-treatment ................................................................... 16 

H2 fermentation ...................................................................................... 17 

DNA extraction and PCR amplification ................................................. 17 

Denaturing gradient gel electrophoresis (DGGE) analysis .................... 18 

Quantitative analysis of DGGE bands .................................................... 18 

Bacterial species identification ............................................................... 19 

Result and Discussions  .............................................................................................. 20 

Results  .................................................................................................................... 20 

H2 fermentation ............................................................................................... 20 

Bacterial community analysis ......................................................................... 21 

Discussions  ............................................................................................................ 24 

Conclusion and Recommendation  ............................................................................. 28 

Conclusion ............................................................................................................... 28 

Recommendation ................................................................................................. 28 

References  .................................................................................................................. 29 

Appendix ..................................................................................................................... 33 

 

 

 

 

 

 

 

 

 

 

 

Combined effects of different carbon sources on bacterial community structure in hydrogen
fermentation.
DYAH SEKAR AYU P.W., Dr.Ir.Sarto;Ir.Jaka widada,PhD.
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



viii 
 

LIST OF TABLES 

Table 1. Abbreviation of hydrogen hermentation and bacterial diversity index ........ 22 

Table 2. Sequences result from band excised from Fig 3. ............................................ 2 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Combined effects of different carbon sources on bacterial community structure in hydrogen
fermentation.
DYAH SEKAR AYU P.W., Dr.Ir.Sarto;Ir.Jaka widada,PhD.
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



ix 
 

LIST OF FIGURES 

Fig 1. Flow-chart of H2 fermentation  ........................................................................... 5 

Fig 2. Scheme of heterocyst of nitrogen-fixing Cyanobacteria produces H2 gas ......... 8 

Fig 3. Homoacetic pathway through dark fermentation by Cyanobacteria ................ 10 

Fig 4. Schematic process of dark fermentation ........................................................... 10 

Fig 5. Schematic process of dark fermentation process .............................................. 15 

Fig 6. Schematic diagram of overall work   ................................................................ 15 

Fig7. Cumulative H2 gas production of individual and mixed cultures from 0 to 7 day

 .................................................................................................................................... 20 

Fig 8. 16S rRNA gene profiles of H2 fermenting  ...................................................... 21 

Fig 9. Non metric multidimensional scale analysis .................................................... 23 

Fig 10. Phylogenetic tress analysis based on DGGE profile ...................................... 24 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

Combined effects of different carbon sources on bacterial community structure in hydrogen
fermentation.
DYAH SEKAR AYU P.W., Dr.Ir.Sarto;Ir.Jaka widada,PhD.
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/




