
V

Contents

Preface to the Second Edition XV
Preface to the First Edition XVII
List of Contributors XIX

Content of Volume 1

1 Postharvest Handling and Preparation of Foods for Processing 1
Alistair S. Grandison

1.1 Introduction 1
1.2 Properties of Raw Food Materials and Their Susceptibility to

Deterioration and Damage 2
1.2.1 Raw Material Properties 3
1.2.1.1 Geometric Properties 3
1.2.1.2 Color 4
1.2.1.3 Texture 4
1.2.1.4 Flavor 5
1.2.1.5 Functional Properties 5
1.2.2 Raw Material Specifications 6
1.2.3 Deterioration of Raw Materials 6
1.2.4 Damage to Raw Materials 7
1.2.5 Improving Processing Characteristics through Selective Breeding and

Genetic Engineering 7
1.3 Storage and Transportation of Raw Materials 9
1.3.1 Storage 9
1.3.1.1 Temperature 10
1.3.1.2 Humidity 11
1.3.1.3 Composition of Atmosphere 12
1.3.1.4 Other Considerations 12
1.3.2 Transportation 13
1.4 Raw Material Cleaning 13
1.4.1 Dry Cleaning Methods 14
1.4.2 Wet Cleaning Methods 17
1.4.3 Peeling 20
1.5 Sorting and Grading 20

CO
PYRIG

HTED
 M

ATERIA
L



VI Contents

1.5.1 Criteria and Methods of Sorting 20
1.5.2 Grading 23
1.6 Blanching 25
1.6.1 Mechanisms and Purposes of Blanching 25
1.6.2 Processing Conditions 27
1.6.3 Blanching Equipment 27
1.7 Sulfiting of Fruits and Vegetables 28

References 29

2 Thermal Processing 31
Michael J. Lewis and Soojin Jun

2.1 Introduction 31
2.1.1 Reasons for Heating Foods 32
2.1.2 Safety and Quality Issues 33
2.1.3 Product Range 34
2.2 Reaction Kinetics 35
2.2.1 Microbial Inactivation 35
2.2.2 Heat Resistance at Constant Temperature 35
2.3 Temperature Dependence 37
2.3.1 Batch and Continuous Processing 39
2.3.2 Continuous Heat Exchangers 42
2.3.2.1 Direct Heating 44
2.4 Heat Processing Methods 46
2.4.1 Thermization 46
2.4.2 Pasteurization 47
2.4.2.1 HTST Pasteurization 48
2.4.2.2 Tunnel (Spray) Pasteurizers 51
2.4.2.3 Extended Shelf Life Products 52
2.4.3 Sterilization 52
2.4.3.1 In-Container Processing 52
2.4.3.2 UHT Processing 60
2.5 Special Problems with Viscous and Particulate Products 65
2.6 Ohmic Heating 67
2.6.1 Introduction 67
2.6.2 Fundamental Principles of Ohmic Heating 67
2.6.2.1 Electrochemical Reaction on Electrodes 68
2.6.2.2 Heating Pattern of Multiphase Food in Ohmic System 69
2.6.2.3 Modeling of Ohmic Heating 70
2.7 Filling Procedures 72
2.8 Storage 72

References 73

3 Evaporation and Dehydration 77
James G. Brennan

3.1 Evaporation (Concentration, Condensing) 77
3.1.1 General Principles 77



Contents VII

3.1.2 Equipment Used in Vacuum Evaporation 79
3.1.2.1 Vacuum Pans 79
3.1.2.2 Short Tube Vacuum Evaporators 80
3.1.2.3 Long-Tube Evaporators 81
3.1.2.4 Plate Evaporators 82
3.1.2.5 Agitated Thin-Film Evaporators 83
3.1.2.6 Centrifugal Evaporators 83
3.1.2.7 Refractance Window Evaporator 83
3.1.2.8 Ancillary Equipment 84
3.1.3 Multiple-Effect Evaporation 84
3.1.4 Vapor Recompression 85
3.1.5 Applications for Evaporation 86
3.1.5.1 Concentrated Liquid Products 86
3.1.5.2 Evaporation as a Preparatory Step to Further Processing 88
3.1.5.3 The Use of Evaporation to Reduce Transport, Storage, and Packaging

Costs 89
3.2 Dehydration (Drying) 91
3.2.1 General Principles 91
3.2.2 Drying Solid Foods in Heated Air 92
3.2.3 Equipment Used in Hot Air Drying of Solid Food Pieces 94
3.2.3.1 Cabinet (Tray) Dryer 94
3.2.3.2 Tunnel Dryer 94
3.2.3.3 Conveyor (Belt) Dryer 95
3.2.3.4 Bin Dryer 95
3.2.3.5 Fluidized Bed Dryer 96
3.2.3.6 Pneumatic (Flash) Dryer 98
3.2.3.7 Rotary Dryer 99
3.2.4 Drying of Solid Foods by Direct Contact with a Heated Surface 99
3.2.5 Equipment Used in Drying Solid Foods by Contact with a Heated

Surface 100
3.2.5.1 Vacuum Cabinet (Tray or Shelf) Dryer 100
3.2.5.2 Double Cone Vacuum Dryer 100
3.2.6 Freeze Drying (Sublimation Drying, Lyophilization) of Solid

Foods 101
3.2.7 Equipment Used in Freeze Drying Solid Foods 102
3.2.7.1 Cabinet (Batch) Freeze Dryer 102
3.2.7.2 Tunnel (Semi-continuous) Freeze Dryer 103
3.2.7.3 Continuous-Freeze Dryers 104
3.2.7.4 Vacuum Spray Freeze Dryer 104
3.2.8 Drying by the Application of Radiant (Infrared) Heat 105
3.2.9 Drying by the Application of Dielectric Energy 105
3.2.10 Electrohydrodynamic Drying (EHD) 107
3.2.11 Osmotic Dehydration 108
3.2.12 Sun and Solar Drying 110
3.2.13 Drying Food Liquids and Slurries in Heated Air 111



VIII Contents

3.2.13.1 Spray Drying 111
3.2.14 Drying Liquids and Slurries by Direct Contact With a Heated

Surface 116
3.2.14.1 Drum (Roller, Film) Dryer 116
3.2.14.2 Vacuum Band (Belt) Dryer 117
3.2.14.3 Refractance Window Drying System 118
3.2.15 Other Methods Used for Drying Liquids and Slurries 118
3.2.16 Applications of Dehydration 119
3.2.16.1 Dehydrated Vegetable Products 119
3.2.16.2 Dehydrated Fruit Products 121
3.2.16.3 Dehydrated Dairy Products 122
3.2.16.4 Instant Coffee and Tea 123
3.2.16.5 Dehydrated Meat Products 123
3.2.16.6 Dehydrated Fish Products 123
3.2.17 Stability of Dehydrated Foods 124

References 126

4 Freezing 131
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