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Preface

The advances made since the publication of the first
edition of Biochemistry of Foods in 1971 have been
extraordinary. This was evident by the more compre-
hensive approach taken in preparing the second edition
in 1990. In the third edition we have tried to keep true to
the second edition by significantly updating certain
chapters, adding several new chapters, and replacing the
chapter on food enzymes with recombinant DNA tech-
nologies. It is a real privilege and pleasure to have
written an important textbook that spans almost my
entire career as a food biochemist. 1 was particularly
delighted that Dr. Fereidoon Shahidi agreed to co-edit
this edition and together we have tried to present a book
that stands out as an authoritative textbook for teachers,
students, and researchers in this very important and
dynamic field in food science.

The book is organized into four major sections. Part 1
deals with important biochemical changes occurring in
raw foods that affect quality. In addition to discussing the
biochemistry of cereal development in Chapter I,
a section has been added on legumes. Chapter 2 covers
postharvest changes in fruits and vegetables with a more
extensive discussion of flavor and storage. Chapter 3
provides an in-depth discussion of postmortem changes
responsible for converting muscle into edible meat and
fish. Chapter 4 covers the latest information on the
complex chemical changes involved in the biosynthesis
of milk. The last chapter in this section, Chapter 5,

-
N

presents important information on the biochemical
changes associated with the development of eggs. Part 11
focuses on the biochemical changes occurring during
processing. Chapter 6 presents an extensive coverage of
non-enzymatic browning reactions in foods during
heating and storage. Chapter 7 details the biochemistry
of brewing, and Chapter 8 provides a detailed discussion
of the biochemical processes involved in producing
cheese and yogurt. Chapter 9 reviews oil processing and
fat modification. Part IIl deals with selected areas
associated with food spoilage. Chapter 10 presents
a detailed discussion of enzymatic browning, while
Chapter 11 provides a comprehensive review of lipid
oxidation. The final chapter in this section, Chapter 12,
provides an updated and revised coverage of off-flavors
in milk. The final section, Part TV, on Biotechnology,
provides an extensive review of recombinant DNA
technologies in Chapter 13.

In this edition we are particularly grateful to
colleagues from around the world for their important
contributions to many of the chapters in this book. We
are also appreciative of our wives for allowing us the
many hours needed to pull this book together. Finally, we
would like to acknowledge the outstanding editorial
assistance provided by the staff of Elsevier that made the
completion of this book a labor of love.

N.A. Michael Eskin and Fereidoon Shahidi
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3. Modified Yeast for Malolactic
Fermentation
IV. Commercial Enzymes and Proteins in
the Food Industry Derived from
Genetically Modified Microorganisms
A. Acetolactate Decarboxylase
B. Aminopeptidase
C. Amylases
a-Amylases
B-Amylases
Maltogenic Amylase
v-Amylases
Pullulanases
Maltotetraose-Forming Amylases
. A Branching Glycosyltransferase
D. Asparaginase
Aspartic Proteinase
F. Aspergillopepsin I/Acid Fungal
Protease
Carboxypeptidase
Cellulase
Cyclodextrin Glucanotransferase
Chymosin
Glucose Oxidase
Glycerophospholipid Cholesterol
Acyltransferase
Hexose Oxidase
Ice Structuring Protein
Laccase
Lipases
1. Phospholipase A;
2. Phospholipase A,
3. Phospholipase C
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4. Triacylglycerol Lipases
Q. Pectinesterase
R. Pectin Lyase
S. Phytases
T. Transglucosidase
U. Xylanase
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Cereals and Legumes
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/Chapter Outline

Part I: Cereals
I. Introduction
1. Cereal Grain Structure
I1l. Cereal Grain Composition
A. Amyloplasts
B. The Starch Granule
C. Biosynthesis of Starch
D. Sucrose Starch Conversion in
Developing Grains
E. Starch Synthesis
F. Starch Synthesis: Amylopectin
G. Protein Bodies
H. Origin of Protein Bodies
[. Classification of Plant Proteins
J. Prolamins
K. Protein Synthesis
L. Lipids
IV. Germination of Cereals
A. Mobilization of Cereal Starches by
a-Amylase
B. Biosynthesis of a-Amylase during
Germination
. a-Amylase Activity in Germinated
Cereals
. Effect of Germination on Flour Quality
. Treatment of Sprouted Grain:
Reduction of «-Amylase
F. Mobilization of Proteins during
Germination
G. Lipid Mobilization during
Germination
V. Storage of Grains
A. Respiration
1. Effect of Moisture Content
2. Effect of Temperature
B. Prolonged Storage of Grains and Flour
Part Il: Legumes
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I. Introduction
1. Legume Seed Structure

V.

Legume Seed Composition

A. Proximate Composition

B. Protein
1. Nitrogen Fixation
2. Classification
3. Protein Structure and Properties
4. Protein Quality

C. Carbohydrates
1. Overview
2. Insoluble Carbohydrate
3. Soluble Carbohydrate
4. Conclusion

D. Lipids

E. Other Components of Interest
1. Enzyme Inhibitors
2. Lectins
3. Lipoxygenase

Effects of Germination

A. Carbohydrates

B. Lipids

C. Proteins

D. Vitamins and Minerals

E. Anti-Nutritional Factors
1. Trypsin Inhibitor Activity
2. Phytic Acid

F. Nutraceutical Components

G. Esthetic Food Quality

V. Effects of Fermentation

VL.

Storage

A. Respiration, Moisture, and
Temperature

B. Seed Aging and Food Quality

C. Effect on Isoflavones
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