
Food Proteins 
Properties and 

Characterization 

EDITED BY 

S. Nakai and K IV. Modler 

VCH 



Contents 

Contributors xi 

1. An Overview 1 
Shuryo Nakai 

-A 
1.1 Introduction 1 
1.2 Hydrophobicity 2 
1.3 Charge Density 4 
1.4 Structure Effects 6 
1.5 QSAR Computation 6 
1.6 Chemical and Enzymatic Modification 12 
1.7 Genetic Engineering 15 
1.8 Trends and Strategy 17 

References 18 

2. Physical and Chemical Properties of Amino Acids 
and Proteins 23 
Richard D. Ludescher 

2.1 General Perspective 23 
2.2 The Amino Acids 27 
2.3 The Peptide Bond 45 

vii 



viii FOOD PROTEINS: PROPERTIES AND CHARACTERIZATION CONTENTS 

2.4 Proteins 47 
2.5 Concluding Remarks 67 

References 68 

3. Denaturation 71 
Arun Kilara and Venkatesh R. Harwalkar 

3.1 Introduction 71 
3.2 Chemistry of Native Proteins 72 
3.3 Chemistry of Protein Denaturation 74 
3.4 Methods to Assess Denaturation 85 
3.5 Soy Proteins 99 
3.6 Milk Proteins 121 
3.7 Egg Proteins 136 
3.8 Summaiy and Conclusion 148 

References 148 

4. Functional Properties 167 
Srinivasan Damodaran 

4.1 Introduction 167 
4.2 Functional Properties 168 
4.3 Summary 222 

References 224 

5. Chemical and Enzymatic Modifications 235 
Nazlin K. Howell 

5.1 Introduction 235 
5.2 Chemical Modifications 236 
5.3 Enzymatic Modifications 260 
5.4 Conclusion 268 

References 269 

6. Nutrition 281 
Mendel Friedman 

6.1 Introduction 281 
6.2 Methods for Evaluating Protein Quality 282 
6.3 Factors Influencing Protein Quality 286 
6.4 Nutritional Values of Different Food Sources 292 
6.5 Conclusion 316 

References 317 

7. Analysis: Quantitat 
Characterization 
Rickey Y. Yada, Robei 
Alejandro G. Marangt 
7.1 Introduction 333 
7.2 Protein Quantificatio 
7.3 Physical Characterizi 

References 393 

8. Thermal Analysis: 1 
V.R. Harwalkar and C 
8.1 Introduction 405 
8.2 Basic Design of TA ' 
8.3 Differential Scanning 

Analysis 407 
8.4 Application of DSC 
8.5 Thermogravimetry 
8.6 Thermal Mechanical 

References 425 

9. Separation and Pur 
Eunice Li-Chan 
9.1 Introduction 429 
9.2 Methods for Separatu 
9.3 Overall Strategy and 

References 484 

10. Biotechnology 5( 
Rafael Jimenez-Flores 
10.1 Introduction 505 
10.2 Strategy for the Gen 
10.3 Examples of Food P 
10.4 Transgenic Animals 

References 529 

Index 535 

L 



CONTENTS ix 

7. Analysis: Quantitation and Physical 
Characterization 333 
Rickey Y. Yada, Robert L. Jackman, Jeff L. Smith, and 
Alejandro G. Marangoni 
7.1 Introduction 333 
7.2 Protein Quantification 333 
7.3 Physical Characterization 350 

References 393 

8. Thermal Analysis: Principles and Applications 405 
V.R. Harwalkar and C.-Y. Ma 
8.1 Introduction 405 
8.2 Basic Design of TA Instrument 406 
8.3 Differential Scanning Calorimetry and Differential Thermal 

Analysis 407 
8.4 Application of DSC 413 
8.5 Thermogravimetry 421 
8.6 Thermal Mechanical Analysis 423 

References 425 

9. Separation and Purification 429 
Eunice Li-Chan 
9.1 Introduction 429 
9.2 Methods for Separation and Purification 432 
9.3 Overall Strategy and Recent Trends 479 

References 484 

10. Biotechnology 505 
Rafael Jimenez-Flores and Gregory T. Bleck 
10.1 Introduction 505 
10.2 Strategy for the Genetic Engineering 506 
10.3 Examples of Food Protein Modification 515 
10.4 Transgenic Animals 527 

References 529 

Index 535 



xii FOOD PROTEINS: PROPERTIES AND CHARACTERIZATION 

ARUN KILARA. Department of Food Science, The Pennsylvania State Uni­
versity, University Park, PA 16802-2504 USA 

EUNICE LI-CHAN. Department of Food Science, The University of British 
Columbia, Vancouver, BC, V6T 1Z4 Canada 

RICHARD D. LUDESCHER. Department of Food Science, Rutgers, The State 
University and the New Jersey Agricultural Experiment Station, Cook College, 
New Brunswick, NJ 08903 USA 

C.-Y. MA. Centre for Food and Animal Research, Agriculture Canada, 
Research Branch, Ottawa, Ontario K1A 0C6 Canada 

ALEJANDRO G. MARANGONI. Department of Food Science, University of 
Guelph, Guelph, Ontario NIG 2W1 Canada 

SHURYO NAKAI. Department of Food Science, University of British Colum­
bia, 6650 NW Marine Drive, Vancouver, BC V6T 1Z4 Canada 

JEFF L. SMITH. Ault Foods Ltd., Research and Development, 75A Bathurst 
St., London, Ontario N6B 1N8 Canada 

RICKEY Y. YADA. Department of Food Science, University of Guelph, 
Guelph, Ontario NIG 2W1 Canada 


