
[vi] 
 

Table of Contents 

 

Abstract                                                                                                                                   i-ii 

Declaration                                                                                                                               iii  

Certificate                                                                                                                                  iv 

Acknowledgement                                                                                                                     v 

Table of contents                                                                                                                  vi-ix 

List of Tables                                                                                                                             x 

List of Figures                                                                                                                      xi-xii 

List of Abbreviations                                                                                                              xiii 

1. Chapter 1: Introduction                                                                                                  1-6 

1.1. Preamble                                                                                                                       1 

1.2. Opportunity for ICPD based interventions in Turmeric processing                              3 

1.3. Objectives                                                                                                                      4 

1.4. Justification                                                                                                                    4 

1.5. Arrangement of thesis                                                                                                    5 

1.6. Summary                                                                                                                        5 

2. Chapter 2: Review of Literature                                                                                   7-19 

2.1. Turmeric and Health Beneficial Effect                                                                          7 

2.2. Turmeric Processing                                                                                                      8 

2.3. Significance of curing in turmeric processing                                                             10 

2.4. Swell drying by integration of Instant Controlled Pressure Drop (ICPD)                   11 

2.5. Effects of ICPD Treatment on Product Quality                                                            13 

2.6. Scope of Integrating ICPD Technology in Turmeric Processing                                  13 

2.7. Refractance window drying for developing quality product                                         14 

2.8. Response Surface Methodology for Development of Quality Model                           14 

2.9. Enumeration of Drying Process Effectiveness by Diffusivity                                       17 

2.10. Turmeric Based Products                                                                                              18 

2.11. Turmeric Infusion and Formulation for Curcumin Bioavailability                             19 

2.12. Summary                                                                                                                      20 



[vii] 
 

3. Materials and Methods                                                                                          22-44 

3.1 Material                                                                                                                22 

3.2 Physical properties of Rhizomes                                                                          22 

          3.2.1. Size and shape                                                                                              22 

          3.2.2. Moisture content                                                                                          23 

      3..3. Preliminary Study                                                                                              23 

      3.4 Overall methodology                                                                                           24 

3.5 Instrumentation setup                                                                                          24 

3.5.1 Characteristics of ICPD treatment unit                                                        26 

3.5.2 Conceptual requirements and setting up of ICPD unit for IDASC process 26 

3.5.3 Components of the IDASC treatment unit                                                    28 

3.5.4 Decompression rate (PDR)                                                                           28 

3.5.5 Standard processing condition for IDASC parameter for improve quality of 28 

turmeric powder                                                                                                     

3.6 Experimental Design and Optimization                                                               29 

3.7 Product Characterization                                                                                     30 

3.7.1 Measurement of Moisture Content                                                               30 

3.7.2 Estimation of Rehydration ratio                                                                    31 

3.7.3 Estimation of Shrinkage Ratio                                                                      31 

3.7.4 Texture measurement                                                                                   31 

3.7.5 Colour                                                                                                           31 

3.7.6 Scanning electron microscopy                                                                      32 

3.7.7 X-ray diffraction studies                                                                               30 

3.7.8 Evaluation of rheological parameters                                                            32 

3.8 Biochemical analysis of turmeric powder                                                            32 

3.8.1 Total Phenolic content                                                                                    33 

3.8.2 Total Flavonoid content                                                                                  33 

3.8.3 DPPH radical scavenging activity                                                                   34 

3.8.4 Curcumin Content                                                                                            34 

3.8.5 HPLC analysis of individual curcuminoids in extract                                      34 

3.8.6 Ferric reducing antioxidant potential (FRAP)                                                   35 

3.9 Drying studies of turmeric slices                                                                                35 

3.9.1 Quality evaluation of turmeric rhizomes                                                           35 

3.9.2 Instant decompression assisted hot air drying                                                   35 

3.9.3 Swell drying or ICPD assisted hot air drying                                                    37 

3.9.4 Instant decompression assisted refractance window drying                              37 



[viii] 
 

3.9.5 Experimental procedure                                                                                    39 

3.10. Evaluation of a curcumin enriched infusion drink of turmeric powder obtained by 

RW drying                                                                                                                 38 

3.10.1 Evaluation of the Infusion drink                                                                     40 

3.10.2 Fuzzy Logic Sensory Evaluation of drink                                                       40 

3.10.3 Selection of drink samples                                                                               41 

3.10.4 Development of Fuzzy Logic Model                                                               42 

3.10.5 Radar chart for sensory evaluation                                                                   44 

3.10.6 Storage study of infusion drink                                                                         45 

      3.10.7 Statistical methods                                                                                             45 

3.11 Summary                                                                                                                45 

4. Result and Discussion                                                                                               46-109 

       4.1. Preliminary study                                                                                                 48 

      4.2. Objective-I: To enumerate the effects of instant decompression assisted steam 

curing (IDASC) in inducing swell drying of turmeric slices                                       48 

4.2.1 Hot air drying of moisture content.                                                                 48-51 

4.2.2 Variation of Moisture Profile During HA Drying of ICPD treated slices       51-52 

4.2.3 Drying kinetics model                                                                                     52-54 

4.2.4 Moisture diffusivity                                                                                        54-55 

4.2.5 Modelling of IDASC-HAD process parameters by using RSM                     55-57 

4.2.6 Curcumin content                                                                                            57 

4.2.7 Yellowness value                                                                                            57 

4.2.8 Particle size analysis                                                                                       57 

4.2.9 Optimizing by using hybrid RSM-PSO approach                                          58-60 

4.2.10 Comparative study of turmeric powder produced by IDASC-HAD and HAD 

Method                                                                                                                    60-63 

4.2.11 Scanning electron micrograph (SEM)                                                          63-64 

4.2.12 Curcumin content of turmeric respect to time and pressure                          64-66 

4.3 Objective II: To standardize the processing condition of IDASC parameters for  

improved quality of turmeric powder                                                                        66 

      4.3.1 Variation of Moisture Profile During RW Drying of ICPD treated slices   67-70 

      4.3.2 Rehydration ratio                                                                                          70-72 

4.3.3 Shrinkage value                                                                                             72-74 

4.3.4 Texture                                                                                                           74-76 

4.3.5 Total Tannin content                                                                                       76-77 

4.3.6 X-ray diffraction (XRD)                                                                                       77-80 



[ix] 
 

4.3.7. Antioxidant Activity properties and analyses by Design experiment                   80-86 

4.3.8 DPPH Activity of cured IDASC Powder                                                              86-87 

4.3.9 Total Phenolic content of IDASC cured powder                                                   88 

4.3.10 Total Flavonoid content of IDASC cured powder                                               89 

4.3.11 Rheological properties of turmeric powder                                                         90 

4.3.12 HPLC Analysis of chemical profile                                                                     91 

4.3.13 Scanning Electron microscopy (SEM)                                                               92 

4.4. Objective-III: To evaluate a curcumin rich infusion-mix based on turmeric powder 

obtained by incorporation of IDASC treatment                                                          94 

4.4.1. Color Properties                                                                                              94 

4.4.2. Antioxidant properties                                                                                     96 

4.4.3. ABTS Activity                                                                                                 98 

4.4.4. Sensory Evaluation                                                                                          100 

4.4.5. Fuzzy logic model                                                                                            101 

4.4.6. Storage study of drink                                                                                      105 

4.4.7. Degradation of pH during storage                                                                      108 

4.4.8 Infusion mix therapeutic potential                                                                       108 

5. Chapter 5                                                                                                                      110-115 

  5.1 Summary and conclusion                                                                                            110 

      5.1.1. Research finding                                                                                                  111 

      5.1.2. Limitations                                                                                                           113                                                                                  

5.1.3. Scope of current work                                                                                         114 

      5.1.4 Scope for future work                                                                                           116 

6. Bibliography                                                                                                                 117-125 

      

 


	03_table of content

