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PREFACE

Avian eggs have long been recognized as an excellent source of nutrients and

foods. The egg is the largest biological cell known to originate from one cell

division and is composed of various important chemical substances that form

the basis of life. The egg is a complete set of biological substances containing

nutrients such as proteins, lipids, inhibitors, enzymes, and various biologically

active substances, including growth promoting factors as well as defense factors

against bacterial and viral invasion. Since the mid—19905, numerous extensive

studies characterizing biophysiological functions of egg components and

seeking novel biologically active substances in hen eggs have been conducted.

These applications are being developed to utilize the nutritional and func-

tional contributions of eggs not only in food products but also as biologically

active components that may be used as nutraceutical and functional food

ingredients with the potential to reduce the risk of disease and enhance human

health and also as materials for drug and cosmetic applications. This book

focuses mainly on the most recent advances in biologically active (bioactive)

components such as nutraceuticals, pharmaceuticals, and cosmetics derived

from egg components.

_ Chapter 1 defines the basic fundamental structural and chemical character-

1stics of eggs. Key elements of the physical structure, chemical composition,

and properties of the eggshell. albumen. and yolk are described. including

highlights of the most recent literature on factors that may affect structure and

chemical composition, as well as novel functional or bioaetive properties thal

are attributed to specific chemical components of eggs. 'llie avian egg is a

reproductive structure that has been shaped through evolution to resist physi-

cal. microbial, and thermal attack from an external and possibly aggressive

cnvrt‘tiltiiieiil. while satisfying the needs of the developing embryo. (‘haptcr 2

vii 



  

Viii PREFACE

focuses on recent proteomic and genomic analyses of the eggshell and draws
attention to the impact of this information on the current umlerstanding ol'
eggshell function. ("l1apter3 deals with utilization of the refined eggshell as a
source of dietary calcium and the eggshell membrane as a biological dressing
for the treatment ofskin injures. Chapters 4 and 5 describe the recent scientific
body of literature on the numerous biological activities of egg white and egg
yolk components. These include novel antimicrobial activities; antiadhesive
and antioxidant properties; hypercholesterolemic, immunomodulatory, anti—
cancer, and antihypertensive activities; protease inhibitory function; nutrient
bimtvailahility: and antibody and functional lipids activities. highlighting the
importance of egg and egg components in human health and disease preven-
tion and treatment. 'Ihe hen 's egg is one of the most common sources of food
allergens. especially in children. (‘hapter 6 focuses on providing the reader
with up-to-date knowledge about the biochemical and molecular characteris-
tics of egg allergens, as well as prospects for novel immunotherapeutic and
preventive strategies against egg allergy. "lhe potential to produce novel pro-
teins in chicken eggs was identified in l‘)9(). when the introduction of genetic
modifications into the chicken genome was first suggested. Chapter 7 presents
the background and most recent developments in the production of novel
proteins in eggs. Along with changes in egg-processing technology, there has
been a continuing growth of further processed egg products. Today. approxi-
mately 30% of the total consumption of eggs is in the form of further pro-
cessed egg products. Chapter 8 discusses future perspectives of egg science and
technology to increase the value of eggs. Continued research to identify new
and existing biological functions of hen egg components will help define new
methods to further improve the value of eggs. as a source of numerous biologi-
cally active compounds with specific benefits for human and animal health.

The editor has succeeded in bringing together many renowned interna—
tional egg experts to review current egg bioscience and biotechnology and is
grateful to all the authors for their state-of-the-art compilation of the most
recent developments in this field. The editor believes that this book will be the
lirst to unlock the secrets of eggs as an excellent. source of biologically active
substances for various applications. It certainly warrants a broad readership
in the disciplines of nutrition. pharmacology. nutraceutical/funetiomtl foods.
poultry science, food science. biology. biochemistry. biotechnology. and life
science. ’lhis book could also be used as a reference by senior undergraduate
and graduate students.

YOSHINORI MINE

University of Guelph

Ontario, Canada, 2007
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Cavities. See Dental caries

CD4+ T helper cells, food allergy and 242

244 i ,

Cell apoptosis, in treating egg allergy 260

Cell-based genome modification systeins

297—299 ,

Cells, eggs as, vii

Cellular mechanisms, of food allergy

242—244 ,

Centrifugation, of egg yolk, 42. See also

Ultracentrifugation

Ceramide, 57

Cerebrosides, in egg yolk, 59

333

Ch21 protein, 165. See also Extracellular

. fatty acid—binding protein (ex-FABP)

in albumen, 40

in egg albumen, 24

Chalazae cord, 9

1n eggshell biosynthesis, 98

Chalaziferous layer, of albumen, 8, 9

Chemical composition, of eggs, 1, 12—65
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calcium fortification via, 131
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antimicrobial properties of, 320t

in egg albumen, 24

Flavourzyme, ovomucin and, 32

Flaxseed supplements, egg chemical

composition and, 15

Fleming, Alexander, 155

FL]10305 protein

in egg albumen, 25, 40

in hen’s eggs, 142

Flour, hypoallergenic, 268—269
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Gram-positive bacteria

eggshell defenses against, 116—117, 119

lysozyme and, 34, 35, 156, 157

.
Gra l '

m egg you“ 59 npgzsillgllyolk, 9, 12, 24t, 42, 188,

in hen’s eggs, 143

dental caries, 221

in egg albumen, 22, 41

1n egg product desugarization, 316

in eggshell membranes, 22

in egg yolk, 59

220

and, 47

250

membranes, 18

hydrolysis of, 34

203

. .

G
I .Slalrc acid in, 201, 203—204 reegntgaSIZlOWder (GFP), egg YOlk hplds

 



342

Green tea powder supplements, egg

chemical composition and, 16
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ovoglycoprotein and, 37

Helix—loop—helix (HLH) peptides, 34

HEL—specific epitopes, lysozyme‘and, 258

Hemagglutination, ovomucin inhibition of,

155
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Immunosorbent ligand, immunoglobulins

G and Y as, 215—216

Immunotherapy
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LDL-2 protein, in yolk plasma, 188

LDL2 subfraction, 44

LDPl subfraction, 44

LDP2 subfraction, 44

INDEX

Leaf extracts, for egg yolk pigmentation, 64

Lecithin

antioxidant activity of. 199

applications of, 321

in egg yolk, 55, 192

extracting and separating, 56

modified, 198—199
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Linoleic acid (LA)
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Lipid content, processes to alter in eggs,

318—319

Lipids

effect of eggshell powder administration

on, 135—136

in egg albumen, 22, 41

in eggs, 12, 13—14t, 15t, 141

in eggshell biosynthesis, 99

in egg yolk, 186, 187, 191—200
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e (LPS) motifs, in

trcaling egg allergy, 266

Lipopolysaccharide
-biailing proteins (LBP)

antimicrobial activity of, 118

in eggshell biosynthesis studies, 106

Lipoprotein(s)

in egg yolk, 42, 43, 44—45, 45—46, 186

in IgY purification, 212—213
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Lysozyme(s) (LYS), 155—158

1n albumen, 33—36

anticancer activity of, 156
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Mammillary knobs, in eggshell formation,

2, 6

Mammillary zone (M)
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Menuquinoncs (MK), in egg yolk, 63

Metal binding. to lysozyme. 35
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inhibition, by ovostatm,

161

Metals

in eH ulk, 60
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