


Food Fundamentals



This page intentionally left blank 



Food Fundamentals
Tenth Edition

Margaret McWilliams, Ph.D., R.D.
Professor Emerita

California State University, Los Angeles
 

Boston  Columbus  Indianapolis  New York  San Francisco  Upper Saddle River 
Amsterdam  Cape Town  Dubai  London  Madrid  Milan  Munich  Paris  Montreal  Toronto 

Delhi  Mexico City  São Paulo  Sydney  Hong Kong  Seoul  Singapore  Taipei  Tokyo



Editorial Director: Vernon Anthony
Senior Acquisitions Editor: William Lawrensen
Editorial Assistant: Lara Dimmick
Director of Marketing: David Gesell
Senior Marketing Manager: Thomas Hayward
Assistant Marketing Manager: Alicia Wozniak
Senior Marketing Assistant: Les Roberts
Production Manager: Holly Shufeldt
Senior Art Director: Jayne Conte
Cover Designer: Bruce Kenselaar
Cover Image: Shutterstock
Full-Service Project Management and Composition: Integra Software Services Pvt. Ltd.
Printer/Binder: Edwards Brothers
Cover Printer: Lehigh-Phoenix Color

Credits and acknowledgments borrowed from other sources and reproduced, with permission, in this textbook 
appear on the appropriate page within text.

Copyright © 2013, 2009, 2006 by Pearson Education, Inc. All rights reserved. Manufactured in the United 
States of America. This publication is protected by Copyright, and permission should be obtained from the 
publisher prior to any prohibited reproduction, storage in a retrieval system, or transmission in any form or by any 
means, electronic, mechanical, photocopying, recording, or likewise. To obtain permission(s) to use material from 
this work, please submit a written request to Pearson Education, Inc., Permissions Department, One Lake Street, 
Upper Saddle River, New Jersey 07458, or you may fax your request to 201-236-3290.

Many of the designations by manufacturers and sellers to distinguish their products are claimed as trademarks. 
Where those designations appear in this book, and the publisher was aware of a trademark claim, the designations 
have been printed in initial caps or all caps.

Library of Congress Cataloging-in-Publication Data
McWilliams, Margaret.
  Food fundamentals / Margaret McWilliams.—10th ed.
    p. cm.
  ISBN-13: 978-0-13-274773-8 (alk. paper)
  ISBN-10: 0-13-274773-1 (alk. paper)
  1.  Food.  2.  Cooking.  I.  Title.
  TX354.M28 2013
  641.3—dc23

2011048701

10  9  8  7  6  5  4  3  2  1

ISBN 10:        0-13-274773-1
ISBN 13: 978-0-13-274773-8



v

Preface  xv
Acknowledgments  xvii

section one
Foundation for Food Study   

	 1	 Food for Today  3
	 2	 Nutrition and Food  15
	 3	 Food Safety  29

section two
Food Preparation   

	 4	 Factors in Food Preparation  57
	 5	 Vegetables  73
	 6	 Fruits  107
	 7	 Salads and Salad Dressings  131
	 8	 Fats and Oils  153
	 9	 Carbohydrates: Sugar  173
	10	 Carbohydrates: Starches and Cereals  189
	11	 Proteins: Milk and Cheese  217
	12	 Proteins: Eggs  247
	13	 Proteins: Meats, Poultry, and Fish  277
	14	 Leavening Agents  319
	15	 Basics of Batters and Doughs  329
	16	 Breads  345
	17	 Cakes, Cookies, and Pastries  363
	18	 Beverages  385
	19	 Preserving Food  409

section three
Food in the Context of Life   

	20	 Menu Planning and Meal Preparation  425
	21	 Meal Service and Hospitality  443

Appendix A  The Metric System  459

Appendix B S ome Food Additives  463

Glossary  469

Index  479

brief contents



vi

Preface  xv
Acknowledgments  xvii

section one
Foundation for Food Study  1

1
Food for Today  3
Chapter Contents  3

Key Concepts  3

Introduction  3

Food Patterns  4
Dining Venues  4

Cultural Accent—Flavors from Abroad  6
Food Choices  6

Impact on Health  7
Industry Insight—Food for Health  7

Determinants of Palatability  8
Aroma  8
Taste  8
Color  8

Science Note—Anatomy of Flavor  9
Texture  9
Overall Appearance/Presentation  9

Judging Food  9
Subjective (Sensory) Evaluation  10
Objective Evaluation  10

Career Opportunities for Food Professionals  11
Summary  12
Study Questions  12
Selected References  12

2
Nutrition and Food  15
Chapter Contents  15

Key Concepts  15

Nutrition, the Ultimate Application of Food  15
Carbohydrates  16
Lipids  16
Proteins  16

contents

Minerals  17
Vitamins  18
Dietary Reference Intakes  20

Achieving Good Nutrition  20
Dietary Guidelines for Americans, 2010  20
MyPlate  23

Cultural Accent—The Chinese Food Pagoda  25
Buying Good Nutrition  25

Industry Insight—Trans Fatty Acids  25
Retaining Nutrients in Food  26

Summary  26
Study Questions  27
Selected References  27

3
Food Safety  29
Chapter Contents  29

Key Concepts  29

Introduction  29

Potential Microorganisms in Foods  31
Types of Microorganisms  31

Agricultural Insight—Mad Cow Disease  31

Food-Borne Illnesses  32
Bacterial Poisoning  32

Industry Insight—TSP  36
Science Note—pH, Temperature,  

and Osmosis  37
Viral Poisoning  39
Parasites  39

Cultural Accent—Soy Sauce  39
Contaminants in Fish  40

Sources and Control of Microorganisms  41

Why the Concern?  42

Addressing the Problem  42
Industry Insight—HACCP  43

Food Handler Hygiene  44
Kitchen Sanitation  44
Cooking Temperatures  45
Storage Conditions and Practices  46



contents      vii

5
Vegetables  73
Chapter Contents  73

Key Concepts  73

Classification  74

Survey of Vegetables  75
Cultural Accent—Chili Peppers  80
Industry Insight—Biotechnology  81

Aspects of Palatability  82
Texture and Structure  82
Flavor  82

Science Note—Structure of Plant Foods  82
Color  83

Science Note—Pigments  84

Nutrient Content  85

Harvesting and Marketing  87

Selection  89
Fresh Vegetables  89
Canned and Frozen Vegetables  91

Storage  93

Vegetables in Menu Planning  93
Ingredient Highlight—Broccolini  93

Factors in Vegetable Cookery  94
Nutrient Retention  94
Texture  95
Color  96
Flavor  97

Preparation Procedures for Fresh Vegetables  98
Preliminary Steps  98
Boiling  98
Steaming  98
Simmering  99
Broiling  101
Baking or Oven Roasting  101
Frying  101
Stir-Frying or Panning  102
Other Techniques  102

Judging Points—Cooked Fresh  
Vegetables  103

Preparing Canned and Frozen Vegetables  103
Canned Vegetables  103
Frozen Vegetables  103

Adding Interest  104
Summary  104
Study Questions  105
Selected References  105

Control of Food Waste  47
Short Term  47
Long Term  48

Additives  48
What Are Additives?  48
Why Are Additives Used?  49
How Are Additives Categorized?  49
Incidental Contaminants  50
Natural Toxicants  51

Summary  52
Study Questions  52
Selected References  52

section two
Food Preparation  55

4
Factors in Food Preparation  57
Chapter Contents  57

Key Concepts  57

Basic Equipment  57
Preparation Equipment  57
Cooking Equipment  58

Industry Insight—Cutlery  59
Cultural Accent—Woks to Omelet  

Pans  60

Measuring Ingredients  61
Dry Ingredients  61
Fats and Oils  62
Liquids  63

Safety in the Kitchen  63

Temperatures in Food Preparation  64
Freezing Temperatures  64
Intermediate Temperatures  65
Boiling Temperatures  65

Industry Insight—AFGP  66
Frying Temperatures  67

Thermometers  68

Principles of Heating Foods  69
Conduction  69
Convection  69
Radiation  69

Science Note—Heating by  
Microwaves  69

Summary  70
Study Questions  71
Selected References  71



viii      contents

Color  135
Ingredient Highlight—Olives  136

Flavor  137
Texture  137

Cultural Accent—Parsley, Italian Parsley, or  
Cilantro?  137

Types of Salads  138
Fruit Salads  138
Vegetable Salads  139

Industry Insight—Safety of Fresh Produce  140
Gelatin Salads  141
High-Protein Salads  141
Garnishes  141

Principles of Preparation  142
Washing  142
Handling of Greens  142

Science Note—Turgor  143
Assembling a Salad  144
Preparing Gelatin Salads  144

Science Note—Gelatin Gels  145

Serving Salads  146
Judging Points—Salad Preparation  147

Salad Dressings  147

Temporary Emulsions  147
Semipermanent Emulsion  147
Permanent Emulsion  148

Science Note—“Safe” Mayonnaise  149
Cooked Salad Dressings  149
Varying Salad Dressings  149

Industry Insight—Diet Salad Dressings  150
Evaluating Salad Dressings  150

Summary  150
Study Questions  150
Selected References  151

8
Fats and Oils  153
Chapter Contents  153

Key Concepts  153

Controversial Ingredients  153

Types of Fats and Oils  154
Lard  154
Butter  154

Cultural Accent—Ghee  154
Margarine  155
Whipped Spreads  155

Nutrition Input—Cholesterol and Special Spreads  156

6
Fruits  107
Chapter Contents  107

Key Concepts  107

Classification  107
Berries  108
Citrus  108

Industry Insight—Products and By-Products  109
Drupes  110
Grapes  110
Melons  110
Pomes  111
Tropical and Subtropical Fruits  112

Pigments  112

Composition of Fruits  113

Nutritive Value  115

Marketing Aspects  116

Selection  117
Fresh Fruits  117

Ingredient Highlight—Gra–pple®  119
Canned and Frozen Fruits  119

Cultural Accent—Fruits from Afar  121
Dried Fruits  123

Storage in the Home  123

Preparation  124
Raw Fruits  124
Simmered Fruits  124

Science Note—Osmotic Pressure  125
Other Preparation Procedures  126
Preparation Using Canned and Frozen Fruits  126

Judging Points—Fresh Fruits  127
Summary  127
Study Questions  128
Selected References  128

7
Salads and Salad Dressings  131
Chapter Contents  131

Key Concepts  131

The Nutritional Perspective  132

Planning Salads  132
Role in the Meal  132
Tossed or Composed  133
Arrangement and Shape  134



contents      ix

Consumer Alert—Corn Syrup Controversy  177
Ingredient Highlight—Honey  177

Other Sweeteners  178

Sweetening Power  179

Reactions of Sugars  179
Hydrolysis  179

Industry Insight—Fructooligosaccharides  179
Science Note—Mono- and Disaccharides  180
Science Note—Caramelization Reactions  181
Caramelization  181

Types of Candies  181
Crystalline Candies  182
Amorphous Candies  184

Science Note—Saturated and Supersaturated  
Solutions  184

Judging Points—Crystalline Candies  185
Judging Points—Amorphous Candies  185
Cultural Accent—Turkish Delight  186

Summary  186
Study Questions  187
Selected References  187

10
Carbohydrates: Starches and Cereals  189
Chapter Contents  189

Key Concepts  189

Starch, a Key Polysaccharide  189
Sources  189
Starch in Food Preparation  190
Dextrinization  190
Gelatinization  190

Science Note—A Chemical and Physical  
Portrait  192

Factors Influencing Properties  193
Starch Gels  196

Science Note—Chemical Degradation  197
Industry Insights—Freeze–Thaw Stability  

of Starch  198
Starch Products  198

Ingredient Highlight—Hi-maize® Resistant 
Starch  199

Starch Cookery  200
White Sauces  200

Judging Points—White Sauces  201
Gravies  201
Cream Soups  202

Judging Points—Cream Soup  202

Shortenings  156
Salad Oils  156
Cooking Sprays  156

Ingredient Highlight—Specialty Oils  158

Technology of Fats  158
Origin of Fats  158

Science Note—Chemistry of Fats  158
Rendering  160
Refining  160
Hydrogenating  160
Blending and Tempering  160

Science Note—Fat Crystals  161
Winterizing  162

Storing Fats  162

Selecting Fats  162
Spreads  162
Frying  163
Salad Dressings  164
Baked Products  165

Industry Insight—Fat Substitutes  166

Functions in Food Preparation  166
Palatability  166
Textural Influences  167
Cooking Medium  167

Performance of Fats in Food Preparation  167
Shortening Value  167
Frying  168

Judging Points—Deep-Fat Frying  169
Science Note—Chemical Changes in Fats  169

Summary  170
Study Questions  170
Selected References  171

9
Carbohydrates: Sugar  173
Chapter Contents  173

Key Concepts  173

Introducing the Carbohydrates  173

Sugars in the Marketplace  174
Granulated Sugar  174
Powdered (Confectioner’s) Sugar  175
Raw Sugar  175
Brown Sugar  175
Maple Sugar and Maple Syrup  176
Molasses  176
Corn Syrup  176



x      contents

Scorching  231
Judging Points—Milk-Containing Products  231

Curdling  232
Clotting of Milk  232

Science Note—pH and Protein Denaturation  232

Dairy Foams  233
Whipped Cream  234
Evaporated Milk Foams  234
Non-Fat Dried Milk Foams  234

Ice Creams and Other Frozen Desserts  234
Ingredients and Their Influence  235
Freezing the Mixture  235
Evaluating Ice Creams  237

Cheeses  237
Origins and Applications  237
Types of Cheeses  237

Ingredient Highlight—Mascarpone  241
Process Cheeses  241
Cheese Cookery  242

Judging Points—Cheese-Containing Products  242
Industry Insight—Whey Products  243

Summary  244
Study Questions  244
Selected References  244

12
Proteins: Eggs  247
Chapter Contents  247

Key Concepts  247

Introduction  247

Nutritional Value  248

Structure  248
Ingredient Highlight—Yolk Color  248

Selection  249
Deteriorative Changes  249
Safety Oversight  251
Grading  251
Weight Classes  253
Designer Eggs  253

Industry Insight—Egg Substitutes  255

Alternatives to Fresh Eggs  255
Frozen Eggs  255
Dried Eggs  255

Storage  256

Egg Cookery  256
Functional Roles  256

Judging Points—Cornstarch Pudding  203
Cornstarch Puddings  203

Cereals  203
Cereals in the Diet  203
Grain Structure  204
Nutritional Contribution  205
Commercial Processing  206
Corn and Barley  207
Rice  207

Cultural Accent—Mochi  208
Science Note—Characteristics of Rice Grains  209

Wheat  210
Other Grains  210
Storage  210

Ingredient Highlight—Quinoa  211
Preparation of Cereals  212

Summary  213
Study Questions  214
Selected References  214

11
Proteins: Milk and Cheese  217
Chapter Contents  217

Key Concepts  217

Introduction  217
Cultural Accent—Exotic Sources  218

Nutritional Value of Milk  219

Keeping Milk Safe  220
On the Farm  220
Pasteurization  220

Consumer Alert—Raw Milk Controversy  221
Storage of Milk and Cream  221

Modifying Milk  222
Homogenization  222
Fortification  222

Milk Products  222
Fluid Milks  222
Canned Milks  224

Ingredient Highlight—Crème Fraîche  225
Dry Milks  225
Creams  225
Butter  226
Frozen Milk Products  226
Imitation Milk and Whiteners  227

Inspection and Grading  227
Science Note—Proteins and Denaturation  228

Problems in Milk Cookery  231
Scum Formation  231



contents      xi

Dry Heat Methods  297
Moist Heat Methods  303

Judging Points—Dry Heat Meat Cookery  303
Judging Points—Moist Heat Meat  

Cookery  305

Poultry  305
Classification  305

Ingredient Highlight—Ostrich  306
Shopping for Poultry  306
Storage  307
Cookery  308

Judging Points—Poultry Cookery  310

Fish  310
Kinds of Fish  310
Inspection and Grading  311
Selection and Care  311
Fish Cookery  312

Judging Points—Fish Cookery  313

Soy Protein Products  314
Textured Soy Protein  314
Tofu  314

Cultural Insight—Vegetarian Adaptations  315
Summary  316
Study Question  316
Selected References  317

14
Leavening Agents  319
Chapter Contents  319

Key Concepts  319

Overview  319

Air  319
Amount of Manipulation  320
Viscosity of the Batter  320
Nature of the Ingredients  321
Bench Time  321

Steam  321

Carbon Dioxide  322

Biological Agents  322
Ingredient Highlight—Home-Grown Starters  323

Chemical Agents  324
Science Note—Baking Powders  325
Industry Insight—Acid Salts for Bakers  326

Summary  327
Study Questions  327
Selected References  327

Science Note—Factors Influencing  
Denaturation  257

Safety Measures  258
In the Shell  259

Judging Points—Soft-Cooked Eggs  260
Judging Points—Hard-Cooked Eggs  260

Out of the Shell  261
Judging Points—Fried Eggs  261
Judging Points—Poached Eggs  261
Judging Points—Baked Eggs  262
Judging Points—Scrambled Eggs  262

Custards  263
Judging Points—French Omelet  263
Judging Points—Stirred Custard  264
Judging Points—Baked Custard  265

Cream Puddings and Pies  265
Cultural Accent—Quiche  266

Meringues  266
Judging Points—Cream Puddings  266
Science Note—Egg Foams  268
Judging Points—Soft Meringues  270

Fluffy Omelets  271
Soufflés  271

Judging Points—Fluffy Omelets  272
Foam Cakes  273

Judging Points—Soufflé  273
Summary  274
Study Questions  274
Selected References  274

13
Proteins: Meats, Poultry, and Fish  277
Chapter Contents  277

Key Concepts  277

Meats  277
Definition of Meats  278
Muscle  278
Connective Tissue  279
Fat  279

Science Note—Collagen and Gelatin  280
Nutritional Contributions  280

Preparing Meat For market  281
Industry Insight—High Tech and Cattle  281
Cultural Accent—Kobe Beef  282

Inspection  284
Grading  285
Selection and Care  286
Selecting an Appropriate Cookery Method  295



xii      contents

Biscuits  350
Judging Points—Biscuits  351

Cake Doughnuts  351
Waffles and Pancakes  351

Judging Points—Waffles and Pancakes  352
Popovers  352

Judging Points—Popovers  353
Cream Puffs  353

Cultural Accent—Naan  354

Yeast Breads  354
Managing Yeast Bread Preparation  354
Straight Dough Method  354
Sponge Method  356
Rapid-Mix Method  356
Bread Machines  356
Factors in Yeast Bread Quality  356

Judging Points—Yeast Breads  358
Industry Insight—Staling  358

Sourdough  359
Summary  359
Study Questions  360
Selected References  360

17
Cakes, Cookies, and Pastries  363
Chapter Contents  363

Key Concepts  363

“Short and Sweet”  363

Cakes  364
Foam Cakes  364

Judging Points—Angel Food Cake  366
Judging Points—Sponge Cake  367
Judging Points—Chiffon Cake  367
Industry Insight—Bakery Blends  368

Shortened Cakes  369
Judging Points—Shortened Cakes  373
Science Note—High-Altitude Baking  373

Cookies  374
Ingredient Highlight—What’s in a Name?  374

Pastry  375
Ingredients  375
Preparation  375
Factors Influencing Tenderness  377
Flakiness in Pastry  377

Judging Points—Pastry  378
Evaluation of Pies  378

15
Basics of Batters and Doughs  329
Chapter Contents  329

Key Concepts  329

Basics of Flour Mixtures  329

Wheat Flour  331
Milling  331
Bleaching and Maturing  331
Enrichment  331
Types of Flour  332
Use of Flour in Baked Products  334

Celiac Disease and Gluten-Free  334
Science Note—Flour, Proteins, and Lipids  335
Cultural Accent—Rice Paper  336

Functions of Other Ingredients  337
Eggs  337
Sugar  337
Salt  338
Leavening Agents  338
Liquids  338
Fats and Oils  338

Mixing Techniques  339
Ingredient Highlight—Cooking Sprays  339

Baking  340

Treatment Following Baking  341

Adjustments for Altitude  341
Industry Insight—Antistaling Enzyme  342

Summary  342
Study Questions  343
Selected References  343

16
Breads  345
Chapter Contents  345

Key Concepts  345

The World of Bread  345

Quick Breads  345
Ingredients for Variety  345
Comparison of Quick Breads  346
Muffins  347

Science Note—Flour-to-Liquid Ratios  347
Judging Points—Muffins  349

Fruit and Nut Breads  349



contents      xiii

19
Preserving Food  409
Chapter Contents  409

Key Concepts  409

Historical Perspective  409

Preservation Methods  410
Canning  410

Science Note—Acidity and Canning  
Methods  411

Ingredient Highlight—Vinegars and  
Pickles  412

Freezing  413
Preserving with Sugar  416

Science Note—Pectic Substances  417
Salting  418
Drying  418

Cultural Accent—Pemmican  419
Industry Insight—Commercial  

Approaches  421
Summary  421
Study Questions  421
Selected References  422

section three
Food in the Context of Life  423

20
Menu Planning and Meal Preparation  425
Chapter Contents  425

Key Concepts  425

Creating Tempting and Healthy Menus  425
Planning for Good Nutrition  425
Sensory Aspects of Menu Planning  426

Cultural Accent—Blending Cuisines  430

Energy Management  430
Human Energy  430
Appliances  431

Managing Costs  431
Planning  431
The Shopping List  431
Storage Conditions  435
Consumer Aids  436
Comparison Shopping  436

Industry Insight—Ingredients for Customers  436

Puff Pastry  380
Cultural Accent—Empanadas  381

Mixes  381
Summary  382
Study Questions  382
Selected References  382

18
Beverages  385
Chapter Contents  385

Key Concepts  385

The Symbol of Hospitality  385

Coffee  385
Production  386

Constituents of Coffee  388

Science Note—Chemical Constituents in  
Beverages  389

Selecting Coffee  390

Preparing the Beverage  392

Evaluating Coffee  394

Iced Coffee  394

Judging Points—Coffee  394
Cultural Accent—La Dolce Vita  395

Tea  395
Types of Tea  396
Preparing the Beverage  398

Cultural Accent—Japanese Tea Ceremony  399
Evaluating Tea  399
Iced Tea  399

Judging Points—Tea  400
Instant Tea  400
Herb Teas  400

Cocoa and Chocolate  401
Processing of Cocoa and Chocolate  401

Preparing the Beverage  402

Industry Insight—Quenching Thirst  403
Evaluating the Beverage  403

Substitution  403

Fruit Beverages  403

Alcoholic Beverages  404
Ingredient Highlight—Canadian  

Wine?  406
Summary  406
Study Questions  407
Selected References  407



xiv      contents

Flatware  445

Dishes  447
Glassware  448

Setting the Table  448
Cultural Accent—East Meets West  450

Meal Service  450

Table Etiquette  451

Special Types of Hospitality  453
Buffets  453
Teas and Coffees  455

Summary  456
Study Questions  456
Selected References  456

Appendix A: The Metric System  459
Appendix B: Some Food Additives  463
Glossary  469
Index  479

Time Management  438

Managing Leftovers  439
Pre-planning  439
Care of Leftovers  440

Summary  440
Study Questions  441
Selected References  441

21
Meal Service and Hospitality  443
Chapter Contents  443

Key Concepts  443

Aesthetics and Practicality  443

Table Appointments  443
Linens  443
Centerpieces  445



xv

preface
The food scene today is dynamic and evolving. Emphasis is not only on eating less to 
achieve and maintain a healthy weight but also on changes in menu choices. Attention 
today is focused on eating more fresh fruits and vegetables, substituting olive and other 
oils for solid fats and reducing total and trans fats, choosing more seafood and poultry 
and less red meat, shifting to whole grains, and reducing sodium and sugar. Increased 
physical activity and awareness of food safety are the other changes recommended to 
promote good health. I have written this tenth edition to focus on these priorities.

The nation’s focus on weight control makes this a particularly appropriate time to 
be preparing for a career in the world of food. Considerable attention is being directed 
toward the safety of our food, its preparation and consumption, and ultimately its effect 
on health and well-being. Not surprisingly, such a broad field has many specializations 
and career objectives, but they share the common objective of preparing foods to bring 
optimum health and pleasure to consumers. Few areas of study afford people such 
broad opportunities to be of service and benefit to others. Yet another benefit is that 
the strong academic preparation for careers involving food can be the basis for making 
personal lifestyle choices that promote healthy and fulfilling lives.

Professionals in any aspect of the food industry need to know the fundamentals 
of foods and their preparation. Whether your future career will include responsibilities 
for feeding individuals or large groups of people, research and development of new food 
products, marketing, or oversight, you will need to use the broad range of information 
covered in this book. This foundation provides an invaluable perspective for approach-
ing and solving the challenges you will face in your career.

This text provides a broad foundation for studying and working with food. The 
scientific bases for practices and procedures are integrated with discussions on ingre-
dients as sources of nutrients and as components of products. The effects of prepara-
tion techniques are discussed in the context of the science underlying various aspects 
of preparation: manipulation, ingredients and ratios, effects of heat and cold, storage, 
preservation, and evaluation. In today’s world, this curriculum needs to include foods 
from cultures around the world. A broader cultural perspective is provided by the fea-
ture “Cultural Accents” and by illustrations of exotic foods from distant countries.

Several study aids are included to assist you in your study. A chapter outline and 
“Key Concepts” introduce each chapter and provide a road map to the subjects that are 
discussed. Key words defined in the margin and an extensive glossary are aids to expand-
ing your professional vocabulary. The “Science Note” boxes are of particular interest to 
readers wishing to develop a deeper understanding of the science that underlies what 
is happening in the laboratory. The “Industry Insight” feature brings some industrial 
applications into the picture. Numerous illustrations enhance understanding of various 
topics throughout. “Judging Points” for many products are included to emphasize the 
importance of product evaluation and the knowledge needed to improve them. Web 
addresses are included to guide students to accurate, pertinent information on the 
various topics being studied. The summary at the end of each chapter provides a review 
of the key topics discussed. Study questions reinforce the learning process.

Chapter 2 (Nutrition and Food) has been revised based on the 2010 Dietary 
Guidelines for Americans and MyPlate. These recommendations regarding changes in 
food choices and improvements in assuring safety have been incorporated in many of 
the chapters, particularly Chapter 3 (Food Safety). Emphasis on eating a variety of 
foods underscores the importance of building a broad base of knowledge about less 
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familiar ingredients. Many new black and white as well as color photographs have 
been added to translate unusual food names into reality. Information on healthy food 
choices and labeling is incorporated in appropriate chapters (e.g., vegetarian diets in 
Chapter 13 and gluten-free products for people with celiac disease or severe allergies in 
Chapter 15).

Just in case you are hungry for real food as well as for information about it, you 
will find my laboratory manual Illustrated Guide to Food Preparation, Eleventh edition, 
to be a useful ingredient in your study and a treasure in your kitchen. You might also 
enjoy my book Food Around the World: A Cultural Perspective, Third edition. These are 
also Prentice Hall publications.

—Margaret McWilliams
Redondo Beach, California
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Key Concepts
	 1.	 Food professionals coor-

dinate knowledge of food 
behaviors (e.g., nutritional 
needs, health issues related 
to diet) with preparation 
and evaluation of foods that 
meet consumer preferences 
and needs.

	 2.	 Food that is prepared well 
and presented attractively 
appeals to all the senses 
and adds significantly to the 
pleasure of life.

	 3.	 People have a wide variety 
of choices regarding what, 
where, when, and how 
much they eat (e.g., food 
prepared at home, carry-
out items, and commercial 
establishments ranging from 
fast-food franchises to fine 
restaurants).

	 4.	 Food choices have a sig-
nificant impact on people’s 
health over a period of time.

	 5.	 Subjective (sensory) 
and objective testing 
are key components of 
developing products and 
evaluating food.

	 6.	 Various career paths based 
on food are available to 
today’s graduates.

Introduction
Are you eating to live or living to eat? Your answer probably indicates that both 
of these choices play a role in your life. Of course, it is necessary to eat a diet that 
supports health, and it also is possible for that food to bring considerable pleasure 
and added interest to your life. Our global food supply and the ways in which 
these ingredients are prepared have greatly expanded menu choices. Never before 
have there been so many opportunities for creating menus and dishes to enhance 
the joy of the dining table.

Your study of food and the science underlying its preparation will lead to 
culinary success and set the stage for a lifetime of good eating. It also will broaden 
your knowledge of ingredients and products to provide a strong foundation for 
your professional career. Clearly, this is a win–win course of study.

The ultimate goal of food preparation is to create dishes that please diners 
while providing the nutrients needed for good health. This may sound simple, 
but success comes from applying scientific principles to the procedures and 
techniques used in cooking. Ingredients of high quality in the hands of a cre-
ative chef are the prelude to dining pleasure (Figure 1.1). Well-prepared food 
satisfies all the senses and adds pleasure to the day. On the other hand, eating 
can seem boring or simply a matter of survival if the quality of preparation 
is poor.

Unfortunately, food can even threaten survival if viable hazardous micro
organisms are present. Food must be prepared in a sanitary environment with 
careful attention paid to personal hygiene habits of workers, cleanliness of work 
surfaces and utensils to avoid cross contamination, and temperature control. 
Food-borne illnesses (Chapter 3) have been traced to a wide spectrum of sources 
ranging from produce contaminated in the field to outbreaks due to inadequate 
heating and/or refrigeration. All food handlers need to be vigilant to maintain 
food that is safe, whether in a commercial setting or in the home.

cross contamination   
Introduction of microor-
ganisms to a food when 
it comes in contact with 
a surface contaminated 
previously by another food.
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Food Patterns
Food professionals need to be in tune with the way people are choosing to eat, so food in the 
marketplace and in commercial venues will meet expectations for palatability and safety. Because 
patterns and preferences change, there is a continuing need for surveying and reviewing the food 
scene on an ongoing basis. This chapter highlights various aspects that shape and modify what 
people select to eat, changes that significantly influence food preparation and selection.

Americans have a remarkable number of choices when they eat (Figure 1.2). Their 
patterns are extremely varied in number of meals and snacks, setting where eaten, and both the 
types and the quantities of foods. Conformity definitely is not the rule.

Lifestyles and the economy are strong influences on how and what people eat. The hectic 
pace and demands on time that are placed by jobs and school often limit choices to grabbing food 
at any opportunity or to carrying it from home. Even airline passengers may need to buy a portable 
snack to avoid starvation as they race from flight to flight. Income or budget also has an important 
influence on where and what a person eats. The rapidly rising cost of food is causing many people, 
particularly those on limited incomes, to be increasingly restricted in the foods they buy.

Health problems or concerns play an important role in food selection for many shoppers. 
Some people with dietary restrictions due to problems such as diabetes, high blood pressure, 

or lactose or gluten intolerance are avid label readers as 
they seek suitable products. Issues such as nutrition and 
food safety are prominent in the minds of many as they 
shop for food to promote their health and well-being.

Individual food preferences also determine food 
choices, and many of these favorite foods reflect family 
eating patterns. Not surprisingly, a special treat for one 
person may be a food that is shunned by somebody else 
(Figure 1.3). People clearly are entitled to their personal 
tastes. However, students preparing for careers centering 
on food need to think about it from a very broad per-
spective, not simply from the limited viewpoint of what, 
where, and how they personally choose to eat.

Dining Venues
The recent economic downturn has increased the 
numbers of people eating meals at home, especially 
breakfast and dinner. Meals at home provide an 

Figure 1.2
McDonald’s and Starbucks, 
ubiquitous competing food 
outlets, vie for consumers 
and their money on 
opposite street corners 
across from a high school. 
Courtesy of Plycon Press.

Figure 1.1
Chefs are often a source of 
creative menu ideas. Courtesy 

of Plycon Press.
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excellent opportunity for family members to 
coordinate and catch up with the happenings of 
the day. Conversation there can be easier than 
in a noisy restaurant where the din frequently 
makes it impossible to be heard. The advantage 
of this sociability at home may be offset a bit by 
the effort and time required to prepare a pleas-
ing, healthful meal unless cooking is a coopera-
tive project.

Dishes from the deli section of the grocery 
store or a takeout order are time-saving options 
chosen by some people wishing to eat at home. 
Some use convenience foods extensively in their 
meal preparation, particularly during the week. 
Others prepare their own food, not only for 
family meals but also for special occasions. The 
creative opportunity provided by food prepara-
tion is viewed as a delightful challenge by some, while others cheerfully buy prepared foods. 
The results in terms of dining quality vary greatly from household to household.

People frequently eat meals away from home in a wide range of situations, even in the car 
while driving to work or school. These may have been prepared at home, or they may be purchased 
from a commercial food operation. Fast-food outlets are popular, particularly among young 
people and families with young children and limited income. Convenience, low cost, efficiency, 
and food choices geared toward their clientele are all factors that have contributed to the suc-
cess of these chains. The competition between various chains is great, but the leaders have been 
successful in adapting to consumer wishes (e.g., low-carbohydrate menu options) over the years, 
and their fans continue to come in for both snacks and meals.

Schools, hospitals, and other institutional settings usually have cafeterias or dining rooms 
where people eat, either through choice or necessity (Figure 1.4). The quality of food served 
varies considerably from place to place, ranging from acceptable to excellent. The price also 
ranges from free school lunches for children who qualify under the federal program to $1500 
or more per day in a special hospital unit catering to wealthy clients willing to pay for gourmet 
meals prepared by a highly trained chef.

Figure 1.3
Breakfasts featuring fried 
eggs and bacon and lunches 
highlighting comfort foods 
tend to draw customers  
who are focused more on 
flavor than health. Courtesy of 

Plycon Press.

Figure 1.4
Lunchtime at the U.S. Naval Academy. Courtesy of Plycon Press.
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Restaurants are the venue selected by many people when dining out rather than a fast-
food operation. For special occasions, the choice may be an upscale restaurant that features 
beautiful food presentations and very attentive service. Families seeking a simple meal and a 
change of place may choose more economical, less formal restaurants. People seeking food 
adventures may opt for a restaurant that guarantees an unusual dining experience with foreign 
or exotic foods.

Food Choices
People choose the foods in their diets for a variety of reasons. Those that have been familiar 
since childhood usually continue to be favorites throughout life. These and other choices 
are  influenced by such factors as ethnic heritage, resources (time for preparation and 
money), personal preferences, and health. If families merge, the variety of foods served may 
broaden, too.

Cultural Accent

Flavors from Abroad

America’s immigrants have created a wonderful opportunity 
for everyone to gain experience and savor the excitement of 
eating special dishes from other cultures. European dishes 
have long influenced food choices because of the roots of 
many families who arrived long before the 20th century. In 
the Southwest, foods from Mexico have been a part of the 
scene for centuries. Immigrants in the latter half of the 20th 
century arrived from countries with very different food pat-
terns that have also expanded dining pleasures for many 
Americans.

Ethnic restaurants can be found in urban centers through-
out the nation. Asian dining opportunities have expanded 

beyond the Chinese restaurants that have long been familiar 
and now include Korean, Japanese, Vietnamese, Indonesian, 
Cambodian, and Thai restaurants. The adventures do not 
stop there. Indian, Sri Lankan (Figure 1.5), Middle Eastern, 
Ethiopian, and Moroccan flavors are offered in other 
restaurants. Even Tibetan restaurants can be found during 
the search for food adventures.

These unique dishes and flavors can be savored at 
home, too. Many stores now carry the exotic spices, herbs, 
and other ingredients needed to create authentic dishes. 
Regardless of the venue a diner chooses, foreign flavors can 
add delightful accents for dining adventures.

Figure 1.5
Naan, dal, lamb saag, beef vindaloo, lamb khorma, and raita are favorites on 
Indian dinner menus. Courtesy of Plycon Press.
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The ingredients available in grocery stores today provide tempting invitations to try 
new food experiences. Whether selecting frozen foods, convenience foods, or fresh produce, 
shoppers have innumerable opportunities to opt for new food adventures as well as old favorites. 
Items from all around the globe are found in virtually all American supermarkets. The adven-
turous cook has only to decide what to prepare.

Diners make choices with their forks when they eat. Favorite foods quickly vanish from 
the table at dinner, but other items may be destined to become leftovers, or even may be thrown 
away. Unpopular dishes may never appear on the table again because cooks like to make items 
that will generate praise rather than criticism.

Impact on Health
Excess weight and obesity are an ever-increasing threat that is creating a national health 
crisis due to poor food choices and too little exercise. The influence of overweight and 
obesity on health is well recognized; the risks of heart attacks, strokes, and diabetes increase 
significantly when people are too heavy. Among the causes cited for this national health 
risk  are  the  escalating portion sizes, choice of foods high in fat, and frequent snacks 
high in calories and low in nutrients. Dietary habits throughout life contribute to a person’s 
physical condition, but it still is possible to alleviate some of the problems that have devel-
oped over the years. By eating balanced, colorful meals featuring fresh ingredients, in 
amounts that help to achieve and maintain a healthy weight, people can promote personal 
well-being. However, responsibility for eating to achieve and maintain a healthful weight 
rests on each individual.

Although the matter of how much to eat is a personal issue, people preparing food 
can  quietly help by reducing the amount of fat used in cooking, planning menus that 

Industry Insight

Food for Health

The food industry monitors consumer attitudes, desires, and practices on an ongo-
ing basis, tailoring its research and development efforts to bring new products to 
market shelves successfully. Today’s consumers desire food products that are easy to 
prepare in a very short time. They place a priority on items that can be prepared in 
15 minutes or less and with little effort or cleanup. Food products that can quickly be 
heated in their own bag are one approach that the food industry has developed to 
fulfill consumer desires.

In addition to the emphasis on convenience and speed, consumers are becoming 
increasingly concerned about eating for good health. Vegetables and fruits are viewed 
as being important in promoting health, and some consumers are seeking foods labeled 
as “organic.” Produce and other foods labeled “organic” must meet the criteria for this 
designation required in the National Organic Program.

Apparently, concern over pesticides has caused some consumers to gradually drop 
their opposition to genetically modified organisms and to support genetic engineering 
that reduces the need for pesticides during crop production.

Awareness of the potential protection against cancer that some phytochemi-
cals (e.g., various carotenoids) provide has heightened consumer demand for 
foods containing them. The food industry is incorporating various nutrients and 
substances  with recognized health benefits because of the increased interest in 
healthful eating.

National concern over the incidence of obesity has added impetus to the interest 
that consumers have regarding the role of food in promoting health. Light and lean 
are important designations that may attract those who are trying to lose weight. High-
protein food products are very popular among the many people who are attempting to 
follow a high-protein, low-carbohydrate regimen to lose weight.

national organic 
program  Legislation 
defining the production 
standards for produce (at 
least 95 percent of produce 
must not have been treated 
with sewage-sludge–based 
or petroleum-based fertiliz-
ers, conventional pesticides, 
ionizing radiation, or bio-
engineering) to be labeled 
organic.

genetically modified 
organism (GMO)  Plants 
(and food) that have been 
modified by genetic engi-
neering to enhance desired 
characteristics.

www.cfsan.fda.gov/~lrd/
biotechm.html

—The FDA’s biotechnology 
website.

www.cfsan.fda.gov/~lrd/
biocon.html

—Bioengineered foods 
approved by the FDA.

www.fmi.org

—Website for the Food 
Marketing Institute.

www.cfsan.fda.gov/~lrd/biotechm.html
www.cfsan.fda.gov/~lrd/biotechm.html
www.cfsan.fda.gov/~lrd/biocon.html
www.cfsan.fda.gov/~lrd/biocon.html
www.fmi.org


8      section one   |   foundation for food study

emphasize fruits and vegetables, preparing less food, and serving smaller portions. Creative 
cooks can find many ways to help reduce the calories in their menus and provide appetizing 
meals. They are in a position to subtly promote more healthful dietary patterns for their clien-
tele and/or family.

Determinants of Palatability
Aroma
The aroma of some foods is evident even before they are seen. Odors wafting from the kitchen 
hint of the pleasure to come. Bakeries sometimes deliberately vent the aroma from their ovens 
outside to lure potential customers. Sniffing the air can be a favorite pastime when bread is 
baking, steaks are being grilled, or a turkey is roasting. Conversely, the aroma of boiling cabbage 
usually generates far less enthusiasm for the treat being prepared. Clearly, aroma helps to define 
the palatability of some foods, either positively or negatively.

Taste
Remarks about how good a food tastes often are made around the dining table because taste is 
one reason that food is so enjoyable. However, taste is actually quite a limiting term. Four basic 
tastes—sweet, sour, salt, and bitter—plus umami, a savory quality sometimes also classified as a 
taste, combine to give sensory messages about food in the mouth (Figure 1.6).

Color
The colors of many foods are visually exciting and contribute significantly to palatability. Fruits 
and vegetables are often colorful, especially when served raw in salads and desserts. If vegetables 
are cooked, they should be prepared to optimize their colors. Ham and corned beef are meat 
choices that can add color to a meal; the golden brown skin is an attractive color when roast 
turkey is carved at the table. Good menu planning incorporates color as a consideration in 
selecting specific recipes and foods.

aroma  Volatile com-
pounds perceived by the 
olfactory receptors.

taste S weet, sour, salt, 
bitter, and umami; basic 
tastes detected by the taste 
buds on the tongue.

umami S avory quality that 
contributes to the taste of 
some foods.

Figure 1.6
Diagram of taste receptor 
sites on the tongue. Courtesy 

of Plycon Press.
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Science Note

Anatomy of Flavor

Flavor is perceived as a combination of taste and aroma. This sensory experience 
involves blending the messages the brain receives from the olfactory receptors in the 
nose and the taste buds in the mouth. Even before a bite is in the mouth, olfactory 
receptors detect aromatic compounds in the vapors from the food, especially if it is hot 
enough to vaporize some of the volatile compounds.

When a bite is being chewed, saliva mixes with the bits of food to help distribute 
them all over the surface to taste buds on the tongue. These sensors, located in various 
regions on the upper surface of the tongue, are capable of detecting dissolved sub-
stances, such as sugars and salt. Sweet is detected primarily across the tip, salt along the 
forward edges, sour farther back on the edges, and bitter across the rear.

While food is in the mouth and then being swallowed, the aromatic substances con-
tinue to reach the olfactory receptors. The messages of aroma from these receptors 
mingle with those from the taste buds on the tongue in the trigeminal cavity (space 
including olfactory receptors, taste buds, and the oral cavity) where flavor is perceived.

flavor  Combination of 
aroma and taste perceived 
in the trigeminal cavity.

trigeminal cavity S pace 
including olfactory receptors, 
taste buds, and oral cavity, 
where flavor is perceived.

www.ffs.com

—Website for Flavor and 
Fragrance Specialties.

Texture
Texture (called mouthfeel by food professionals) can add greatly to the pleasure of eating. 
Crisp bacon, smooth ice cream, a crunchy cracker, and a slippery bite of mango are examples of 
specific textural characteristics different foods provide. Good menu planning considers texture 
and utilizes foods that provide interesting contrasts in mouthfeel. Optimal preparation of the 
foods in the menu results in meals with pleasing textures.

Overall Appearance/Presentation
Diners form their initial assessment of food quality based on the overall appearance and 
presentation of a food or a meal. Although their criteria may not be articulated, all of the 
factors (aroma, taste, color, and texture) discussed earlier contribute to the perception of 
food quality. The techniques used in preparing foods determine the final appearance of a 
food and/or a meal.

The principles of food preparation that are discussed throughout this book provide 
guidance on achieving food products with an overall appearance that is pleasing and of high 
quality. Promotion of a pleasing flavor in cabbage and other vegetables that have the potential to 
alienate diners requires that preparation minimize strong odors and flavors. Retention of bright 
colors in fruits and vegetables and desirable browning in baked products are essential to achieving 
optimal quality in these foods. Meats need to be heated to a safe internal temperature, but not so 
long that texture is negatively affected (e.g., they become dry and tough).

Presentation is the term used to describe the way the food is displayed for the diner. A cold 
bowl of vichyssoise may be more appealing if it is garnished with a sprig of fresh dill or minced 
chives. Chefs in expensive restaurants often do elaborate presentations that may include paint-
ing the plate with a colorful sauce to enhance the entrée or dessert. These suggestions illustrate 
the importance of a beautiful presentation to enhance the perceived quality of food.

Judging Food
Food quality is determined by ingredients and their preparation, and the final results need to be 
examined so that possible changes can be identified to create even better products subsequently. 
Evaluation is an important aspect of study when preparing to be a professional in this field. 
Foods can be evaluated subjectively and objectively. Subjective (or sensory) evaluation is done 
by people using their senses as instruments to evaluate such qualities of a food as appearance, 
aroma, flavor, and mouthfeel. Objective evaluation is conducted using a variety of machines to 
measure various physical aspects such as volume and tenderness.

mouthfeel  The term 
food professionals use to 
describe textural properties 
of a food.

subjective (or sensory) 
evaluation  Evaluation 
using the senses.

objective evaluation   
Evaluation of physical and 
chemical aspects using 
equipment for measuring 
specific aspects of a food.

www.ffs.com



