
 

vi 
 

ACKNOWLEDGEMENTS 

First and foremost, the author would like to thank Jesus Christ for His 

blessings and grace which has allowed the author to complete the research and 

thesis entitled “EFFECT OF SORGHUM FLOUR AND RICE FLOUR RATIO 

AND KONJAC CONCENTRATION ON NOODLE ANALOGUE 

CHARACTERISTICS.” 

 This thesis report was done to fulfill the requirements to obtain the 

bachelor’s degree in Food Technology Study Program, Universitas Pelita Harapan. 

The completion of this research has been due to the guidance and supports from 

other parties, and thus would like to take this opportunity to express sincere 

gratitude to: 

1. Mr. Eric Jobiliong, Ph.D. as the Dean of Faculty of Science and Technology, 

Pelita Harapan University. 

2. Dr. Nuri Arum Anugrahati, as the Vice Dean of Faculty of Science and 

Technology, Pelita Harapan University. 

3. Mr. Laurence, S.T., M.T. as the Director of Administration and Student 

Affairs of Faculty of Science and Technology, Pelita Harapan University. 

4. Mr. Ir. Wilbur Donald Raymond Pokatong, Ph.D. as the Head of Food 

Technology Department, Faculty of Science and Technology, Pelita Harapan 

University. 

5. Mrs. Ratna Handayani, M.P., as the Deputy of Food Technology Study 

Program.  

6. Mrs. Yuniwaty Halim, M.Sc. as thesis supervisor that has helped the author 

by giving time, guidance and critique throughout the whole research program.  

7. Dr. Tagor M. Siregar, M.Si., Natania, M.Eng., and Yuniwaty Halim, M.Sc., 

as the respective Head of Chemistry, Food Processing, Quality Control and 

Research Laboratories who had given the permission to conduct the research. 

8. All lecturers, assistant lecturers and laboratory assistants of Food Technology 

Study Program for the help given throughout this thesis research. 



 

vii 
 

9. The author’s family for the support, care and prayers that have given the 

author the encouragement to finish this thesis. 

10. Diandra Tirta Kusuma, who has been generous in giving knowledge, advice 

and support in starting and finishing this thesis.  

11. Yolita Lilian, Melvin Wayne Kurniawan and Frandy Gunawan for their 

advice and support throughout in researching the same topic. 

12. Alvin Bagus Ilianto, Delvin Kho, Saverius Chandra Dwitama, Karenina 

Caroline, Matthew Suharso, Valerie Kathleen Laurencia, Grace Novianti, 

Jocelyn Shania Anggrek for their advice and support, making this thesis 

worthwhile. 

13. All friends from Food Technology Universitas Pelita Harapan. 

 

The author apologizes for any fault that has been conducted during the 

conduct and writing of this thesis. The author would accept any criticism and 

suggestions given to this report and would hope that this thesis would be useful to 

the readers. Thank you.  

 

 Tangerang, August 9th 2021. 

 

 

(Brigitta Angelina) 

  



 

viii 
 

TABLE OF CONTENTS 
page 

COVER …………………………………………………………………………….. 
FINAL ASSIGNMENT STATEMENT AND UPLOAD AGREEMENT…………. 
APPROVAL BY THESIS SUPERVISOR …………………………….... 
APPROVAL BY THESIS EXAMINATION COMMITTEE ……………………..  
ABSTRACT ............................................................................................................ v 
ACKNOWLEDGEMENTS ................................................................................... vi 
TABLE OF CONTENTS ..................................................................................... viii 
LIST OF FIGURES ................................................................................................ x 
LIST OF TABLES ................................................................................................. xi 
LIST OF APPENDICES ....................................................................................... xii 
 
CHAPTER I  INTRODUCTION 

1.1 Introduction .............................................................................. 1 
1.2 Research Problem ..................................................................... 3 
1.3 Objectives ................................................................................. 5 

1.3.1 General objective .......................................................... 5 
1.3.2 Specific objective ......................................................... 5 

 
CHAPTER II  LITERATURE REVIEW 

2.1 Sorghum ................................................................................... 6 
2.2 Rice flour ................................................................................ 10 
2.3 Noodles ................................................................................... 13 
2.4 Konjac hydrocolloid ............................................................... 18 

 
CHAPTER III  RESEARCH METHODOLOGY 

3.1 Materials and Equipment ........................................................ 20 
3.2 Research Methodology ........................................................... 20 

3.2.1 Research Stage I ......................................................... 21 
3.2.1.1 Production of sorghum-rice noodle analogue21 
3.2.1.2 Experimental Design .................................... 22 

3.2.2 Research stage II ......................................................... 24 
3.2.2.1 Experimental Design .................................... 25 

3.3 Analysis procedures ............................................................... 26 
3.3.1 Proximate analysis ...................................................... 26 

3.3.1.1 Moisture content analysis (AOAC, 2005) .... 26 
3.3.1.2 Fat content analysis (AOAC, 2005) ............. 26 
3.3.1.3 Protein content analysis (AOAC, 2005) ....... 27 
3.3.1.4 Ash content (AOAC, 2005) .......................... 27 
3.3.1.5 Carbohydrate (Nielsen, 2007) ...................... 28 

3.3.2 Texture Profile Analysis (Zhang et al., 2010) ............ 28 
3.3.3 Elongation and Tensile Strength (Afifah and Ratnawati, 

2017) ........................................................................... 28 
3.3.4 Cooking loss (Kraithong et al., 2019 with modification)

 .................................................................................... 29 



 

ix 
 

3.3.5 Water absorption (Kraithong et al., 2019) .................. 29 
3.3.6 Sensory test ................................................................. 30 

3.3.6.1 Hedonic test (Sharif et al., 2017) ................. 30 
3.3.6.2 Multiple comparison test (Sharif et al., 2017)

 ...................................................................... 30 
 
CHAPTER IV  RESULTS AND DISCUSSION 

4.1 Noodle Analogue Characteristics with Different Sorghum-Rice 
Ratio and Konjac Glucomannan Concentration ..................... 31 

4.1.1 Cooking loss ............................................................... 31 
4.1.2 Water Absorption ....................................................... 33 
4.1.3 Hardness ..................................................................... 35 
4.1.4 Adhesiveness .............................................................. 37 
4.1.5 Springiness.................................................................. 39 
4.1.6 Cohesiveness .............................................................. 40 
4.1.7 Tensile Strength .......................................................... 42 
4.1.8 Elongation ................................................................... 43 
4.1.9 Organoleptic Analysis ................................................ 45 

4.1.9.1 Taste ............................................................. 45 
4.1.9.2 Aroma ........................................................... 46 
4.1.9.3 Chewiness ..................................................... 47 
4.1.9.4 Hardness ....................................................... 48 
4.1.9.5 Adhesiveness ................................................ 50 
4.1.9.6 Overall Acceptance ...................................... 50 

4.1.10 Selection of Best Formulation ................................... 52 
4.2 Comparison between Best Noodle Analogue with Commercial 

Noodle .................................................................................... 53 
4.2.1. Proximate analysis ...................................................... 54 
4.2.2. Starch and dietary fiber content .................................. 56 
4.2.3. Cooking Properties ..................................................... 58 
4.2.4. Textural properties ...................................................... 60 
4.2.5. Organoleptic Properties .............................................. 62 
4.2.6. Selection of best formulation ...................................... 63 

 
CHAPTER V CONCLUSION AND SUGGESTIONS 

5.1 Conclusions ............................................................................. 64 
5.2 Suggestions .............................................................................. 65 

 
BIBLIOGRAPHY ................................................................................................. 66 
 
APPENDICES  ................................................................................................. 71 
  



 

x 
 

LIST OF FIGURES 

page 
Figure 2.1  Sorghum plant ...................................................................................... 6 
Figure 2.2  Production of dried noodles ............................................................... 16 
Figure 2.3  Konjac glucomannan structure ........................................................... 19 
Figure 3.1  Production of sorghum-rice noodle analogue .................................... 22 
Figure 4.1  Effect of different sorghum-rice ratio and konjac glucomannan 

concentration on cooking loss of noodle analogue ............................ 32 
Figure 4.2  Effect of different sorghum-rice ratio and konjac glucomannan 

concentration on water absorption of noodle analogue ...................... 34 
Figure 4.3  Effect of different sorghum-rice ratio on hardness of noodle analogue

 ............................................................................................................ 35 
Figure 4.4  Effect of different konjac glucomannan concentration on hardness of 

noodle analogue.................................................................................. 36 
Figure 4.5  Effect of different sorghum-rice ratio and konjac glucomannan 

concentration on adhesiveness of noodle analogue............................ 38 
Figure 4.6  Effect of different sorghum-rice ratio and konjac glucomannan 

concentration on springiness of noodle analogue .............................. 40 
Figure 4.7  Effect of different sorghum-rice ratio on cohesiveness of noodle 

analogue ............................................................................................. 41 
Figure 4.8  Effect of different konjac glucomannan concentration on cohesiveness 

of noodle analogue ............................................................................. 41 
Figure 4.9  Effect of different sorghum-rice ratio on tensile strength of noodle 

analogue ............................................................................................. 43 
Figure 4.10 Effect of different sorghum-rice ratio and konjac glucomannan 

concentration on elongation of noodle analogue ................................ 44 
Figure 4.11 Effect of different sorghum-rice ratio on taste of noodle analogue ... 45 
Figure 4.12 Effect of different konjac glucomannan on taste of noodle analogue 46 
Figure 4.13 Effect of different sorghum-rice ratio on aroma of noodle analogue 47 
Figure 4.14 Effect of different sorghum-rice ratio on chewiness of noodle 

analogue ............................................................................................. 48 
Figure 4.15 Effect of different sorghum-rice ratio on hedonic hardness of noodle 

analogue ............................................................................................. 49 
Figure 4.16 Effect of different konjac glucomannan concentration on hedonic 

hardness of noodle analogue .............................................................. 49 
Figure 4.17 Effect of different sorghum-rice ratio on overall of noodle analogue 51 
Figure 4.18 Effect of different konjac glucomannan concentrations on overall of 

noodle analogue.................................................................................. 51 
 

  



 

xi 
 

LIST OF TABLES 

page 
Table 2.1  Average macronutrient content for every 100 g of sorghum ............... 7 
Table 2.2  Nutrient content of white rice flour for every 100 g .......................... 11 
Table 3.1  Formulation of sorghum-rice noodle ratio with konjac glucomannan 21 
Table 3.2  Experimental design of sorghum-rice noodle in research stage I ...... 23 
Table 3.3  Experimental design of sorghum-rice noodle in research stage II ..... 25 
Table 3.4  Texture analyzer setting for tensile strength analysis ........................ 29 
Table 4.1  Effect of different sorghum-rice ratio and konjac glucomannan 

concentrations on hedonic adhesiveness of noodle analogue ............ 50 
Table 4.2  Statistical results of proximate analysis between three best 

formulations and commercial noodle ................................................. 54 
Table 4.3  Starch and dietary fiber content between three best formulations and 

commercial noodle ............................................................................. 58 
Table 4.4  Statistical results of cooking properties between three best 

formulations and commercial noodle ................................................. 59 
Table 4.5  Statistical results of textural properties between three best 

formulations and commercial noodle ................................................. 60 
Table 4.6  Statistical results of textural properties between three best 

formulations and commercial noodle ................................................. 61 
Table 4.7  Statistical results of multiple comparison test between three best 

formulations and commercial noodle ................................................. 62 
 
 
 
  



 

xii 
 

LIST OF APPENDICES 

APPENDIX A. Moisture content of noodle analogue with different Sorghum-Rice 
Ratio and Konjac Glucomannan Concentration ........................ A-1 

APPENDIX B. Cooking loss of Noodle Analogue with different Sorghum-Rice 
Ratio and Konjac Glucomannan Concentration ........................ B-1 

APPENDIX C. Water Absorption of Noodle Analogue with different Sorghum-
Rice Ratio and Konjac Glucomannan Concentration ................ C-1 

APPENDIX D. Hardness of Noodle Analogue with different Sorghum-Rice Ratio 
and Konjac Glucomannan Concentration .................................. D-1 

APPENDIX E. Adhesiveness of Noodle Analogue with different Sorghum-Rice 
Ratio and Konjac Glucomannan Concentration ......................... E-1 

APPENDIX F. Springiness of Noodle Analogue with different Sorghum-Rice 
Ratio and Konjac Glucomannan Concentration ......................... F-1 

APPENDIX G. Cohesiveness of Noodle Analogue with different Sorghum-Rice 
Ratio and Konjac Glucomannan Concentration ........................ G-1 

APPENDIX H. Tensile Strength of Noodle Analogue with different Sorghum-
Rice Ratio and Konjac Glucomannan Concentration ................ H-1 

APPENDIX I. Elongation of Noodle Analogue with different Sorghum-Rice 
Ratio and Konjac Glucomannan Concentration .......................... I-1 

APPENDIX J. Hedonic test of Noodle Analogue with different Sorghum-Rice 
Ratio and Konjac Glucomannan Concentration .......................... J-1 

APPENDIX K. Chemical Composition of Commercial Noodle and Best Noodle 
Analogue Formulation with Sorghum-Rice Ratio and Konjac 
Glucomannan Concentration ..................................................... K-1 

APPENDIX L. Statistical Results from Comparison of Best Noodle Analogue and 
Commercial Noodle .................................................................... L-1 

APPENDIX M. Multiple Comparison Statistical Analysis Result of Best 
Formulated Noodle Analogue ................................................... M-1 

APPENDIX N. Hedonic Test Questionnaire ...................................................... N-1 

APPENDIX O. Multiple Paired Comparison Test Questionnaire ...................... O-1 

APPENDIX P. Noodle Analogue Production ..................................................... P-1 

  
 

  


