Introduction

There are several parts to these Appendices:
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I. In this portion of the Appendices: Considering
the frequency with which terms are used
(and used interchangeably!) on labels and in the
press, a brief discussion and explanation of terms
is provided in these Appendices that follow:

Appendix A—Biotechnology: Genetically
Modified Organisms (GMOs)

Appendix B—Functional Foods

Appendix C—Nutraceuticals

Appendix D—Phytochemicals

Appendix E—Medical Foods

II. In food companies the food scientist who

food acceptability, food engineering, food
laws, ingredient technology, nutrition, and
more positions the food company for product
success. (So says the Research Chefs!)

Appendix F—USDA ChooseMyPlate.gov

Appendix G—Food Label Heath Claims
Appendix H—Research Chefs Association
Certification as a Culinary Scientist, etc.

III. New topics continuing to expand on the

horizon:

Appendix [—Human Nutrigenomics

Appendix J—Product Development:
Innovation

All of these topics hold great significance for

develops new products, the technical staff,
and the marketer of these foods must stay
abreast of the health concerns of consumers
who are making dietary changes in managing
their personal healthcare. An expertise in
such areas as foods, culinary ideas, consumer

the food scientist today and in the future. Before
we forget though, despite what foods should and
could do—taste still rules! A food must please
the palate to remain on the shopping list!
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Appendix A
Biotechnology: Including GMOs

Modern methods of biotechnology or genetic
engineering have led to the production of specific
desired traits in plant material. There exists
breeding of new types of produce, disease-
resistant strains, and longer shelf life. Much of
biotechnology addresses crops, such as corn, soy,
cotton, canola, pepper, and squash; however,
biotechnology is not limited to fruits and
vegetables. Beyond these plant applications,
biotechnology produces other specific desired
traits in animals and microorganisms too. For
example, according to The International Food
Information Council (IFIC), rennet, an enzyme
for making cheeses, and yeast for breads are
commonly produced by biotechnology.

The Food and Drug Administration (FDA)
definition of biotechnology is as follows:

The FDA Data Standards Council is
standardizing vocabulary across the FDA. There-
fore, the wording in some terms below may
change slightly in the future.

Biotechnology—refers to techniques
used by scientists to  modify
deoxyribonucleic acid (DNA) or the
genetic material of a microorganism,
plant, or animal in order to achieve
a desired trait. In the case of foods,
genetically engineered plant foods are
produced from crops whose genetic
makeup has been altered through a
process called recombinant DNA, or
gene splicing, to give the plant desired
traits. Genetically engineered foods are
also known as biotech, bioengineered,
and genetically modified, although
“genetically modified” can also refer to
foods from plants altered through
methods such as conventional breeding.
While in a broad sense biotechnology
refers to technological applications of
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biology, common use in the United
States has narrowed the definition to
foods produced using recombinant
DNA. For additional information, see
the Biotechnology Program on the
CFSAN Internet.
http://www.fda.gov/Food/Foodlngredients-
Packaging/ucm(064228.htm

Also see: Chap. 7—a statement by the FDA
Biotechnology Coordinator regarding food
Biotechnology.

Modern genetic engineering, in practice since
the 1970s, is a biotechnology development that
inserts a desired gene into another crop’s
chromosomes. The resultant cells may be grown
into plants, and then conventional breeding
techniques follow to yield crops with specific
desirable traits. The entire crop is not representative
of clones of one original plant; rather, the
individual plants of a crop are unique.

Prior to use of modern biotechnology, rennet
was obtained from the intestinal tract of calves’
stomach. Now, the specific gene is available once
it is removed and subsequently reproduced in
bacteria.

USDA regulation includes:

1. USDA’s Animal and Plant Health Inspection
Service (APHIS)—According to the USDA,
companies or organizations, who wish to field
test a genetically engineered crop, must obtain
permission from the USDA.

Low-risk traits for familiar crops may have
streamlined approval through a notification
procedure, while high-risk traits used for pro-
ducing  pharmaceuticals or  industrial
compounds require a permit. Regardless,
field sites are inspected and records audited
by APHIS officers.

2. Biotechnology Regulatory Services (BRS),

part of APHIS, protects and promotes the US
agricultural health by ensuring the safe devel-
opment and use of agricultural biotechnology
products. In June 2002, APHIS created BRS
“to place increased emphasis on our regulatory
responsibilities for biotechnology. However,


http://www.fda.gov/Food/FoodIngredientsPackaging/ucm064228.htm
http://www.fda.gov/Food/FoodIngredientsPackaging/ucm064228.htm
http://dx.doi.org/10.1007/978-1-4614-9138-5_7
http://www.aphis.usda.gov/
http://www.aphis.usda.gov/
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while BRS was established fairly recently,
APHIS has a long history of regulating agricul-
tural biotechnology products, overseeing the
safe conduct of more than 10,000 field tests of
genetically engineered crops and the deregula-
tion, or removal from government oversight, of
more than 60 products.

“While biotechnology holds enormous
potential for reducing herbicide use, increas-
ing crop health and production, and
manufacturing medicines and industrial
products, the challenges posed by biotechnol-
ogy highlight the importance of the regulation
of this technology. APHIS BRS is committed
to ensuring a dynamic, robust regulatory sys-
tem based on science and risk which ensures
safe field testing and product development in
the US, and is mindful of the global
implications of our work.” (APHIS) www.
aphis.usda.gov/

Field sites are inspected and records audited
by APHIS officers. Some infractions, investi-
gation, and deliberation result in civil fines and
compensation for damage or remediation. Bio-
technology should improve, not harm, the envi-
ronment or its people. Currently there is strict
legislation for wuse and safety; however,
according to some environmentalists, this may
not have appeared to be the case with initial
genetic engineering a decade ago.

Genetically Modified Organisms (GMOs)

To date, many GMOs have been approved, and
seeds have received approval for planting. For
example, genetically modified seeds for crops
including soy, maize, and cotton are routinely
planted in the United States. Papaya, potatoes,
squash, tomatoes, and more are also produced.
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In the United States, GMOs have USDA,
FDA, EPA, and other independent agency
oversight for environmental and food safety
protection allowing consumers to be confident
and accept usage of GMOs. However, this
acceptance is not universal (Huffer 2012).
Many European consumers, for example, do not
have independent regulatory agencies which
function independently from the industry that
they regulate. This poses a dilemma for accep-
tance of GMOs by the consumer. Ultimately, it is
the consumer’s decision as to what they will
consume; however, the food industry is
responsible for promoting safe and environmen-
tally sound practices in utilizing GMOs.

Proposition 37, the California ballot measure
that would have required (by law) food
companies to label genetically engineered foods
was defeated in November 2012. Arguments
were made, and continue to be made, by both
sides. Proponents saw passage of Prop 37 as key
to the health of Americans. Opponents of the Act
feared that consumers would “interpret a GE
label as a warning label device despite no
conclusive data on hazardous effects of GM
foods on the market” (Huffer 2012).

The initial wave of GMO concentrated on
insect resistance and herbicide tolerance. The
next wave, already seen in the United States,
includes developing select attributes—fat type
and so forth. The yield is functional or designer
foods. In the future, entire manufacturing facilities
may be dedicated to the production of genetic
materials for medical, pharmaceutical, and foods
use. (IdentiGEN Genetic Testing Services)

Today, GMOs are banned in organic agricul-
ture. The “Non-GMO Project Verified” seal also
indicates that the food is not contaminated with
GMGOs. Also, non-GMO foods by law are grown
without pesticides.


http://www.aphis.usda.gov/
http://www.aphis.usda.gov/
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Appendix B
Functional Foods

Hopefully all foods are “functional” in that they
provide aroma, taste, nutritive value, and perhaps
“comfort.” Yet, the term “functional food”
indicates a different connotation—it is that
those named foods provide benefit beyond that
of basic nutrition. Functional foods may be
modified by the addition of nutrients not inherent
to the original counterpart (Peter Pan Peanut
Butter, Fullerton, CA).

Functional foods are a newly evolving area of
food and food technology (Chap. 20), which are
defined as:

Any modified food or food ingredient that may
provide a health benefit beyond the traditional
nutrients it contains (Jenkins 1993; Goldberg
1994a).

The term functional foods has no legal or
general acceptance in the United States. How-
ever, it is defined by the Institute of Medicine’s
Food and Nutrition Board (IOM/FNB), and is
accepted by some, as a modified food or food
ingredient for specified health use (Goldberg
1994b; Hasler 1998; Sloan 2000).

The IFIC defines such foods as “...foods or
dietary components ...”; “foods that provide
health benefits beyond basic nutrition” (Interna-
tional Food Information Council (IFIC)). (So, it
may be seen that “beyond” is the operative
word!)

According to the IFIC report in “Functional
Foods” the simplest functional foods are
unmodified foods such as fruits and vegetables
(that Americans do not eat enough of by the
way!) (Chap. 7). Examples include broccoli,
garlic, oats, purple grapes, soy food, tea, and
tomatoes. For example, tomatoes are rich in the
food ingredient lycopene, and carrots are rich in
beta-carotene. Other functional foods may be
modified foods including fortified foods, and
foods enriched with components such as
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phytochemicals. Thus these foods are supportive
of health beyond basic nutrition.

The idea of functional foods originated in
Japan, in the mid 1980s. Foods processed to
contain specific ingredients significant to health
and disease prevention were studied. The aim
was solving medical problems such as high
blood pressure. Today in Japan, products must
meet eligibility requirements of the Japanese
Ministry of Health and Welfare to bear the
approval stamp FOSHU—Foods for Specified
Health Use. Today, in the United States, the
functional foods category is not recognized
legally however; many foods are created to
target diseases such as cancer, diabetes, heart
disease, hypertension, and more.

Such foods have been associated with the treat-
ment and/or prevention of other medical maladies
including neural tube defect and osteoporosis, as
well as abnormal bowel function and arthritis
(International Food Information Council (IFIC)).

Use of Functional Foods

While research shows beneficial properties of
specific substances, such as iron and vitamins,
their survival in the food manufacturing process
and their contribution to appearance, texture, and
flavor are also important considerations. Usage
of functional food components by an individual
and/or company must consider the risk:benefit
ratio, and follow acceptable scientific guidelines
with regard to toxicity (ADA Position of the
American Dietetic Association 1995). With
availability of these types of foods, greater health
benefits may be provided by the formulation of
food products with added nutrients/nutrient
combinations (Pszczola 1998).

Functional Foods

Volume 109, Issue 4, Pages 735-746 (April
2009)

This position paper has expired and it has
been reaffirmed to be updated. The updated posi-
tion paper is under development.


http://dx.doi.org/10.1007/978-1-4614-9138-5_20
http://dx.doi.org/10.1007/978-1-4614-9138-5_7
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Functional Food Abstract
All foods are functional at some physiolog-

physiologically active components and
evaluating their role in health promotion

ical level, but it is the position of the
American Dietetic Association (ADA)
that functional foods that include
whole foods and fortified, enriched, or
enhanced foods have a potentially
beneficial effect on health when
consumed as part of a varied diet on a
regular basis, at effective levels. ADA
supports research to further define the
health benefits and risks of individual
functional foods and their physiologi-
cally active components. Health claims
on food products, including functional
foods, should be based on the Signifi-
cant Scientific Agreement (SSA)
standard of evidence and ADA supports
label claims based on such strong
scientific substantiation. Food and nutri-
tion professionals will continue to work
with the food industry, allied health
professionals, the government, the
scientific community, and the media to
ensure that the public has accurate
information regarding functional foods
and thus should continue to educate
themselves on this emerging area of
food and nutrition science. Knowledge
of the role of physiologically active
food components, from plant, animal,
and microbial food sources, has
changed the role of diet in health. Func-
tional foods have evolved as food and
nutrition science has advanced beyond
the treatment of deficiency syndromes
to reduction of disease risk and health
promotion. This position paper reviews
the definition of functional foods, their
regulation, and the scientific evidence
supporting this evolving area of food
and nutrition. Foods can no longer be
evaluated only in terms of macronutri-
ent and micronutrient content alone.
Analyzing the content of other

will be necessary. The availability of
health-promoting functional foods in
the US diet has the potential to help
ensure a healthier population. However,
each functional food should be
evaluated on the basis of scientific evi-
dence to ensure appropriate integration
into a varied diet.

Academy of Nutrition and Dietetics.
Formerly The ADA.

Thus, functional foods include those foods
whose nutritional value is enhanced by natural
ingredient addition, and they may offer health
benefits when consumed as part of a varied diet
(ADA).

Functional foods may be derived from plant
and animal sources. The Scientific Status
Summary of the Institute of Food Technologists
reviewed the literature for the primary plant and
animal foods linked with healthful benefits. The
review focused on foods, rather than specific
compounds isolated from foods. (Scientific
Status Summary of the Institute of Food

Technologists Functional Foods: Their Role
in Disease Prevention and Health Promotion.
Food Technology 1998. 52 (2): 57-62.)

“Although the term ‘functional foods’ may not
be the ideal descriptor for this emerging food
category, focus-group research conducted by the
IFIC showed that this term was recognized more
readily and was also preferred by consumers over
other commonly used terms such as ‘nutraceutical’
or ‘designer foods.” Widespread use and general
acceptance of the term ‘functional foods’ by the
media, scientists, and consumers have led the
ADA to work within this framework rather than
introduce a new, more descriptive term.”

Several parties identified in the following
have contributed to input in public hearings.

e The Institute of Food Technologists (IFT)

— Advocate of functional food category for

several years. A new category is needed so
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that food marketers could describe items as

functional foods, as long as labels were

reflective of scientific evidence.

— “Under existing regulatory policies, some
food label claims cannot be factual and still
accurately represent the science. This
limits the scope and accuracy of consumer
information and hinders the development
and marketing of functional foods.” (IFT)

» The Center for Science in the Public Interest

(CSPI).

— Wary of the creation of a new category. In
theory it may help consumers. In practice,
industry and government regulators may
not make it workable.

— “The food industry is pressuring the ...
Administration to extend already weak
standards for ... ingredients and label
claims about as dependable as
nineteenth-century snake oil.”

Functional Food Center (Dallas, TX) has
adopted a new definition of functional
foods: Functional Food is a “natural or
processed food that contains known or
unknown biologically-active compounds;
which in defined quantitative and
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qualitative amounts, provide a clinically
proven and documented health benefit,
and thus are important sources in the
prevention, management and treatment
of chronic diseases in the modern age.”
(2013 http://www.functionalfoodscenter.
“Providing  research  expertise  for
further development of functional food
innovations.”)

See also: http://www.mdheal.org/articles/
word2/functionalfoods2.htm Functional Foods.
Leo  Galland—Director, Foundation for
Integrated Medicine

Functional Foods Fact Sheet: Probiotics
and Prebiotics (IFIC)

Wise food choices may increase control of
personal health. Terms such as “functional
foods” or “nutraceuticals” (Further discussed in
the next Appendices) are widely used in the
marketplace. Such foods are regulated by FDA
under the authority of the Federal Food, Drug,
and Cosmetic Act, even though they are not
specifically defined by law.


http://www.functionalfoodscenter/
http://www.mdheal.org/articles/word2/functionalfoods2.htm
http://www.mdheal.org/articles/word2/functionalfoods2.htm
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Appendix C
Nutraceuticals

Nutraceuticals is the name given to a proposed
new regulatory category of food components that
may be considered a food or part of a food.
Although they may supply medical or health
benefits including the treatment or prevention of
disease, the FDA does not recognize the term.
Such foods, as “functional foods” are regulated
by FDA under the authority of the Federal Food,
Drug, and Cosmetic Act, even though they are
not specifically defined by law.

The term nutraceutical was originally defined
by Dr. Stephen L. DeFelice, founder and chair-
man of the Foundation of Innovation Medicine
(FIM), New Jersey. Since the term was initially
coined by Dr. DeFelice, its meaning has been
modified. The word is created from using the
words nutrition and pharmaceutical.

A nutraceutical is not a food or drug; there-
fore, it is not recognized by the FDA. It falls
outside FDA regulations because of the following:
Foods are defined as “products primarily
consumed for their taste, aroma, or nutritive
value.” The category of food is further divided
into conventional food and dietary supplements.
Drugs are defined as “intended for use in the
diagnosis, cure, mitigation, treatment or preven-
tion of disease or to affect the structure or a
function of the body.” Unlike prescription drugs
or over-the-counter medicines, dosages and
composition of some nutraceuticals do not need
to meet a quality control standard. Of course this
leads to skepticism and may be harmful to users
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who believe and follow claims made by the
manufacturer of nutraceuticals.

Nutraceuticals are defined by the Foundation
for Innovation in Medicine as:

Any substance that may be considered a food or
part of a food and provides medical or health
benefits, including the prevention or treatment
of disease. Nutraceuticals may range from
isolated nutrients, dietary supplements, and diets
to genetically engineered ‘designer’ foods, herbal
products, and processed products, such as cereals,
soups, and beverages (Report 2001).

So, they may range from isolated nutrients to
processed food products with a lot in between!
Foods may also be known as designer foods or
may even be referred to as functional foods.

According to the American Nutraceutical
Association, nutraceuticals are functional foods
with properties which are potentially disease-
preventing and health-promoting. They also
include naturally occurring dietary substances
in forms similar to pharmaceutical dosages—
capsules, etc., and “dietary supplements” as
defined by the Dietary Supplement Health and
Education Act of 1994 (DSHEA).

The Nutraceuticals Institute is a joint partner-
ship of Rutgers (State University of New Jersey)
and St. Joseph’s Philadelphia Jesuit University.
Nutraceuticals are defined as “natural, bioactive
chemical compounds that have health promoting,
disease preventing or medicinal properties.” Their
mission is to involve universities, government and
industry in research, development of safe products
and link with the health care industry, and develop
markets.
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Appendix D
Phytochemicals

Phytochemicals (phyto = plant) are important
non-nutrients in food that may be responsible for
disease prevention such as reduction of cancer.
While many frequently consumed foods including
grains, legumes, seeds, fruits and vegetables, as well
as green tea are naturally a source of phyto-
chemicals, a product may contain added
phytochemicals (Chaps. 7 and 17). If added, the
label must state on the food package that the product
contains phytochemicals; however, no nutritional
claim may be made other than stating the already
approved (Table 20.2) nutritional or medical
benefits that are based on sound scientific data.

Therefore, whether naturally available in the
diet, added, or in supplement form, phytochemicals
are defined as:

Substances  found in edible fruits and
vegetables that may be ingested by humans
daily in gram quantities and that exhibit a poten-
tial for modulating human metabolism in a man-
ner favorable for cancer prevention (Jenkins
1993).

Examples: The list is long of the many
examples of such plant chemicals. It includes
the following:
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Carotenoids—beta-carotene,  orange-
and yellow-pigmented, and green
leafy vegetables
Flavonoid group of pigments—many
fruits and vegetables
Indoles, isothiocyanates—cruciferous
(“cross-shaped  blossom,” cabbage
family) vegetables
Isoflavones—soybeans, tofu
Limonoids—citrus
Lycopene—tomatoes
Phenols—many fruits and vegetables
Polyphenols—grapes, green tea, red
wine
Protease inhibitors—beans
Saponins—legumes — beans and peas
Sterols—broccoli, cabbage, cucumbers,
egg plant, peppers, soy, whole grains
Sulfur-containing allyl sulfide and
sulforaphane—garlic, leeks, onion
Terpenes—cherries, citrus peel
These are among the plant chemicals
that may be effective in disease
prevention.
http://lpi.oregonstate.edu/infocenter/
phytochemicals/flavonoids/#disease_
prevention


http://dx.doi.org/10.1007/978-1-4614-9138-5_7
http://dx.doi.org/10.1007/978-1-4614-9138-5_17
http://dx.doi.org/10.1007/978-1-4614-9138-5_20#Tab2_20
http://lpi.oregonstate.edu/infocenter/phytochemicals/flavonoids/#disease_prevention
http://lpi.oregonstate.edu/infocenter/phytochemicals/flavonoids/#disease_prevention
http://lpi.oregonstate.edu/infocenter/phytochemicals/flavonoids/#disease_prevention
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Appendix E
Medical Foods

Medical foods are regulated by the FDA Office
of Special Nutritionals on a case-by-case basis.
They are wused as enteral foods (not
administered into a vein parenterally, but not
traditional foods) to improve nutritional support
of the hospitalized patient. In 1988, Congress
provided the first legal definition of “medical
food” as food formulated to be consumed or
administered enterally under the supervision of
a physician and which is intended for the spe-
cific dietary management of a disease or condi-
tion for which distinctive  nutritional
requirements based on recognized scientific
principles are established by medical evaluation
(U.S. Congress 1988).

The medical foods can be ingested via tube
feeding or the mouth and are strictly foods
designed to meet specific nutritional requirements
for people diagnosed with specific illnesses.

Medical foods may either supplement the diet
or be the sole source of nutrition and are used
based on medical evaluation. Currently, such
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medical foods are not available “over-the-
counter” and may not be subject to NLEA labeling
regulations, as they are not considered the same as
foods for special dietary use. The fact that both
categories of foods often overlap poses new FDA
policy/regulatory discussion.

The FDA regulates medical foods and
considers such foods to be “formulated to be
consumed or administered internally under the
supervision of a physician, and which is intended
for the specific dietary management of a disease
or condition for which distinctive nutritional
requirements, on the basis of recognized scientific
principles, are established by medical evaluation”
(Huffer 2012). Nutraceuticals and dietary
supplements do not meet these distinctive
nutritional requirements and are not classified as
Medical Foods.

The USDA recognizes medical foods as non-
prescription nutrition used for dietary manage-
ment of a disease or condition. It needs to be
noted that such foods are not the same as
reduced-fat or low-sodium for example. They
are not used by the general public and are not
available in supermarkets.

Hippocrates once said “Let food be thy medi-
cine, and medicine be thy food.”
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Appendix F

ChooseMyPlate.gov

MyPlate illustrates the five food groups that are
the building blocks for a healthy diet using a
familiar image—a place setting for a meal. Before
you eat, think about what goes on your plate or in
your cup or bowl. To learn more about building a
healthy plate, select a food group below.
Vegetables, Fruits, Grains, Dairy, Protein Foods

10 Tips Nutrition Education Series

IO s

The Ten Tips Nutrition Education Series
provides consumers and professionals with high
quality, easy-to-follow tips in a convenient,
printable format. These are perfect for posting
on a refrigerator.

These tips and ideas are a starting point. You
will find a wealth of suggestions here that can
help you get started toward a healthy diet.
Choose a change that you can make today, and

move toward a healthier you. These tips are also
available in Spanish.
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ChooseMyPlate [color; b/w]

Add More Vegetables to Your Day [color; b/w]
Focus on Fruits [color; b/w]

Make Half Your Grains Whole [color; b/w]
Got Your Dairy Today? [color; b/w]

With Protein Foods, Variety Is Key [color;
b/w]

Build a Healthy Meal [color; b/w]

Healthy Eating for Vegetarians [color; b/w]
Smart Shopping for Veggies and Fruits [color;
b/w]

Liven up Your Meals with Vegetables and
Fruits [color; b/w]

Kid-Friendly Veggies and Fruits [color; b/w]
Be a Healthy Role Model for Children [color;
b/w]

Cut Back on Your Kid’s Sweet Treats [color;
b/w]

Salt and Sodium [color; b/w]

Eat Seafood Twice a Week [color; b/w]
Eating Better on a Budget [color; b/w]

Use SuperTracker Your Way [color; b/w]
Enjoy Your Food, But Eat Less [color; b/w]
Make Better Beverage Choices [color; b/w]
Make Celebrations Fun, Healthy & Active
[color; b/w]

The School Day Just Got Healthier [color; b/w]
Choosing Whole-Grain Foods [color; b/w]
Be Food Safe [color; b/w]

MyPlate Snack Tips for Parents [color; b/w]
Healthy Eating for an Active Lifestyle [color;
b/w] NEW

Be Choosey in the Dining Hall [color; b/w]
NEW

Mini-Fridge Makeover [color; b/w] NEW
Stay Fit on Campus [color; b/w] NEW

Be an Active Family [color; b/w] NEW

Be Active Adults [color; b/w] NEW


http://www.choosemyplate.gov/en-espanol.html
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet1ChooseMyPlate.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet1ChooseMyPlate-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet2AddMoreVegetables.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet2AddMoreVegetables-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet3FocusOnFruits.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet3FocusonFruits-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet4MakeHalfYourGrainsWhole.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet4MakeHalfYourGrainsWhole-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet5GotYourDairyToday.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet5GotYourDairyToday-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet6ProteinFoods.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet6WithProteinFoods-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet7BuildAHealthyMeal.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet7BuildaHealthyMeal-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet8HealthyEatingForVegetarians.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet8HealthyEatingforVegetarians-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet9SmartShopping.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet9SmartShopping-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet10LivenUpYourMeals.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet10LivenUpYourMeals-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet11KidFriendlyVeggiesAndFruits.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet11KidFriendlyVeggiesandFruits-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet12BeAHealthyRoleModel.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet12BeaHealthyRoleModel-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet13CutBackOnSweetTreats.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet13CutBackonSweetTreats-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet14SaltAndSodium.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet14SaltandSodium-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet15EatSeafood.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet15EatSeafood-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet16EatingBetterOnABudget.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet16EatingBetterOnABudget-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet17SuperTracker.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet17SuperTracker-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet18EnjoyYourFood.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet18EnjoyYourFood-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet19MakeBetterBeverageChoices.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet19MakeBetterBeverageChoices-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet20MakeCelebrations.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet20MakeCelebrations-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet21SchoolDayJustGotHealthier.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet21SchoolDayJustGotHealthier-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet22ChoosingWholeGrainFoods.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet22ChoosingWholeGrainFoods-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet23BeFoodSafe.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet23BeFoodSafe-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet24MyPlateSnackTipsforParents.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipSheet24MyPlateSnackTipsforParents-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet25HealthyEatingActiveLifestyle.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet25HealthyEatingActiveLifestyle-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet26BeChooseyintheDiningHall.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet26BeChooseyintheDiningHall-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet27MiniFridgeMakeover.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet27MiniFridgeMakeover-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet28StayFitonCampus.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet28StayFitonCampus-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet29BeAnActiveFamily.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet29BeAnActiveFamily-BlkAndWht.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet30BeActiveAdults.pdf
http://www.choosemyplate.gov/food-groups/downloads/TenTips/DGTipsheet30BeActiveAdults-BlkAndWht.pdf
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10
tips
Nutrition
Education Series

choose MyPlate

10 tips to a great plate

AnO

4

ChooseMyPlate.cov

Making food choices for a healthy lifestyle can be as simple as using these 10 Tips.
Use the ideas in this list to balance your calories, to choose foods to eat more often, and to cut back on foods

to eat less often.

1 balance calories

Find out how many calories YOU need for a day

as a first step in managing your weight. Go to
www.ChooseMyPlate.gov to find your calorie level. Being
physically active also helps you balance calories.

enjoy your food, but eat less

Take the time to fully enjoy

your food as you eat it. Eating
too fast or when your attention is
elsewhere may lead to eating too
many calories. Pay attention to hunger
and fullness cues before, during, and after meals. Use
them to recognize when to eat and when you've had
enough.

avoid oversized portions

Use a smaller plate, bowl, and glass. Portion out

foods before you eat. When eating out, choose a
smaller size option, share a dish, or take home part of
your meal.

foods to eat more often

Eat more vegetables, fruits, whole grains, and fat-free

or 1% milk and dairy products. These foods have the
nutrients you need for health—including potassium, calcium,

vitamin D, and fiber. Make them the
basis for meals and snacks.

make half your plate

fruits and vegetables

Choose red, orange, and dark-green vegetables like
tomatoes, sweet potatoes, and broccoli, along with other
vegetables for your meals. Add fruit to meals as part of
main or side dishes or as dessert.

USDA United S!al_ite;s)f -

‘:“ Center for Nutrition
Policy and Promotion

Go to www.ChooseMyPlate.gov for more information.

switch to fat-free or
low-fat (1%) milk
They have the same amount of
calcium and other essential nutrients as
whole milk, but fewer calories and less
saturated fat.

To eat more whole grains, substitute a whole-grain

roduct for a refined product—such as eating whole-
wheat bread instead of white bread or brown rice instead of
white rice.

7 make half your grains whole grains
p

foods to eat less often

Cut back on foods high in solid fats, added sugars,

and salt. They include cakes, cookies, ice cream,
candies, sweetened drinks, pizza, and fatty meats like ribs,
sausages, bacon, and hot dogs. Use these foods as
occasional treats, not everyday foods.

compare sodium in foods

Use the Nutrition Facts label

to choose lower sodium versions
of foods like soup, bread, and frozen
meals. Select canned foods labeled
“low sodium,” "reduced sodium,” or
“no salt added.”

drink water instead of sugary drinks
Cut calories by drinking water or unsweetened
beverages. Soda, energy drinks, and sports drinks

are a major source of added sugar, and calories, in American
diets.

DG TipSheet No. 1

June 2011

USDA is an equal opportunity
provider and employer.
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Appendix G
Food Label Health Claims

Health claims describe an association between a
nutrient or food substance and disease or health-
related condition. Food processors may choose to
use any additive, including nutrients or non-
nutrient supplements, in the manufacture of
food products. Regardless of what is used, they
must comply with all Nutrition Labeling and
Education Act (NLEA) regulations regarding
the contents and stated health claims of their
products. They must use vitamin and mineral
additives judiciously (not just to enhance the
values on their food label), and then only make
label claims regarding nutritional benefits that
are allowed (Chap. 20). A research dietitian
with the USDA Agricultural Research Services
has said:

Although compounds in foods that must be

concentrated to obtain physiologic effects should

be regulated as drugs, foods and purified food

constituents in amounts commonly consumed

should not be classified as drugs simply because

they are being tested for potential health effects

or disease prevention. Research should not be

discouraged by requiring investigative new drug

procedures for substances in amounts available in
the diet. (USDA)

Improving nutrient density may be researched
more via reading (Berry 2012)

Examples of Approved Health Claims

e Calcium and lower risk of osteoporosis
* Sodium and a greater risk of hyperten-
sion (high blood pressure)
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e Saturated fat and cholesterol and a
greater risk of coronary heart disease
(CHD)

» Dietary fat and a greater risk of cancer

» Fiber-containing grain products, fruits,
and vegetables and a reduced risk of
cancer

e Fruits, vegetables, and grain products
that contain fiber (particularly soluble
fiber) and a reduced risk of CHD

» Fruits and vegetables and a reduced risk
of cancer

» Folate and reduced risk of neural tube
defect

e Sugar alcohols and reduced risk of tooth
decay

* Soluble fiber from whole oats and psyl-
lium seed husk and reduced risk of CHD

» Soy protein and reduced risk of CHD

* Whole grains and reduced risk of CHD
and certain cancers

» Plant sterol and plant stanol esters and
reduced risk of CHD

e Potassium and reduced risk of high
blood pressure and stroke

The FDA allows health claims to be one of

three types:
. Unqualified health claims (allowed since

1993). The claim must meet the SSA standard

2. Qualified health claim (2003). SSA not met.

Use of the term “may.”

. Structure/function claims. The effect that a

substance has on the structure or function of
the body—not a specific disease. That is, cal-
cium and strong bones


http://dx.doi.org/10.1007/978-1-4614-9138-5_20
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Appendix H

Research Chefs Certification as a
Culinary Scientist and More

The Research Chefs Association (RCA) certifies
that food science, as well as culinary knowledge,
is held by an individual. www.researchchef.org
or http://www.culinology.com

The Research Chefs Association Certification
Commission (RCACC) was founded in 2003. It
was to “promulgate policies, procedures and
criteria which will enhance the certification pro-
cess for Certified Research Chefs (CRCs) and
Certified Culinary Scientists (CCSs). To guide
its activities, the RCACC strives to meet
National Commission for Certifying Agencies
(NCCA) standards.” (RCA)

According to the RCA, it is “the leading pro-
fessional community for food research and
development. Its members are the pioneers of
the discipline of Culinology®™ - the blending of
culinary arts and the science of food.”

Certified Research Chef Eligibility (CRC)

In order to be eligible to become a Certified
Research Chef, applicants first must meet eligi-

Appendices

bility criteria in the categories of Education,
Food Service Experience, and Research and
Development Experience. Having done so,
candidates then must pass a certification exam
on their knowledge of food science and related
subjects. (RCA)

Certified Culinary Scientist Eligibility (CCS)

In order to be eligible to become a Certified Culi-
nary Scientist, applicants must first meet eligibility
criteria in the categories of Education, Food Sci-
ence Experience, and Food Service Experience.
Having done so, candidates then must pass a certi-
fication exam on their knowledge of culinary arts
and related subjects. (RCA)

RCACC Approved Definitions for Eligibility

A Research Chef for purposes of certification is
defined as one who works in food product devel-
opment, has expertise in culinary arts, and a base-
line knowledge of food science.

A Culinary Scientist for purposes of certifica-
tion is defined as one who works in food product
development, has expertise in food science/tech-
nology, and a baseline knowledge of culinary arts.
Food  Science Related Degrees include
Culinology®, Food Technology, Microbiology,
Chemistry, Nutrition, Biochemistry, Meat Science,
Dairy Science, Cereal Science, Biology, Fish Sci-
ence, Poultry Science, and Food Engineering.
(RCA)


http://www.researchchef.org/
http://www.culinology.com/
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Appendix |
Human Nutrigenomics

By definition genomics refers to the complete
genetic makeup of an organism. Some human
genomic test assessments began in the 1980s,
and are now becoming more available. Results
may show a patient’s individual risk of disease or
its recurrence, which can help medical care
providers and patients make better informed
and more personalized treatment decisions.

Nutrigenomics 1is the new science of
nutritional genomics. It is the application of
the science of genomics to human nutrition—
and it views the relationship between nutrition
and health. Research in nutrigenomics covers
cellular and molecular processes and the rela-
tion to many diseases, including degenerative
diseases such as atherosclerosis and cancers, as
well as aging. Research is focused on the pre-
vention of disease and requires understanding
of nutrient-related interactions at the level of
the gene.

Nutrigenomics can be approached in more
than one way. For instance, personalized nutri-
tion may be offered to people based on small
differences in their genome (single nucleotide
polymorphisms, or SNPs) compared to another
person. Nutrigenomics can also be considered
when molecules in certain foods have the ability
to change the expression of genes in an individ-
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ual, by increasing or decreasing the expression of
a gene into a protein. An example of each of
these is given below.

Personalized nutrition may be used as evi-
dence accumulates that certain foods may be
harmless to some people yet detrimental to
others. For instance, some people have a ver-
sion of a gene that codes for a protein that
makes them susceptible to myocardial infarc-
tion (MI) with intake of caffeine because they
metabolize caffeine slowly, while others with a
different version of the same gene make a
protein that metabolizes caffeine fast and their
risk for MI is lowered. People with the slow
version gene could be counseled about their
increased risk for MI with caffeine intake
(Cornelis et al. 2006).

Food also comes into play when considering
gene expression in general. Not all genes are
expressed in all tissue; only those genes neces-
sary for that tissue are expressed into proteins.
Researchers are finding that certain molecules in
foods can affect the expression of certain genes.
For instance, research has shown that vitamin D
can increase the expression of genes that code for
anti-inflammatory proteins and decrease the
expression genes coding for pro-inflammatory
proteins, thus helping with chronic inflammatory
conditions such as autoimmune disease. Vitamin
D is fat-soluble and should not be taken in excess
(Mark & Carson 2006).

(This Nutrigenomics Appendix I is written
with the assistance of B.L. Mark Ph.D., R.D.)
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Appendix J

Product Development:
Innovation

“Innovation is alive and well in the food industry,
albeit within the strictures of consumer accep-
tance—along with government regulation and
public safety of course” reports the editor of New
Product Design magazine. (Kuntz, LA. Innovation
in the food industry. New Product Design. 2012.
October: 12.)
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Glossary

Biotechnology Biogenetic  engineering of
animals, microorganisms, and plants to alter
or create products that have increased resis-
tance to pests, improved nutritive value, and
shelf life.

Culinary Scientist For -certification—defined
as one who works in food product develop-
ment, has expertise in food science/technol-
ogy, and baseline knowledge of culinary arts.

Drugs Intended for use in the diagnosis, cure,
mitigation, treatment, or prevention of disease
or to affect the structure or function of the
body.

Enrichment The addition of nutrients to
achieve established concentrations specified
by the standards of identity.

Foods Products primarily consumed for their
taste, aroma, or nutritive value.

Fortification The addition of nutrients at levels
higher than those found in the original or
comparable food.

Functional foods Any modified food or food
ingredient that may provide a health benefit
beyond that obtained by the original food; the
term has no legal or general acceptance in the
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United States, although it is accepted by some
as food for specified health use.

Genetically Modified Organisms (GMOs)
Genetically modified seeds for crops.

Medical foods Food formulated to be consumed
or administered enterally under the supervi-
sion of a physician and which is intended for
the specific dietary management of a disease
or condition for which distinctive nutritional
requirements based on recognized scientific
principles are established by medical evalua-
tion (U.S. Congress 1988).

Nutraceuticals The name given to a proposed
new regulatory category of food components
that may be considered a food or part of a food
and may supply medical or health benefits
including the treatment or prevention of dis-
ease; a term not recognized by the FDA.

Nutrigenomics The new science of nutritional
genomics. It is the application of the science
of genomics to human nutrition.

Phytochemicals Plant  chemicals; natural
compounds other than nutrients in fresh plant
material that function in disease prevention;
they protect against oxidative cell damage or
facilitate carcinogen excretion from the body
and exhibit a potential for reducing the risk of
cancer.



472

References

Huffer, L. (2012) California to vote on GMO labels for
foods. New Product Design. October:14—15

Jenkins MLY (1993) Research issues in evaluating “func-
tional foods”. Food Technol 47(5):76-79

Goldberg I (ed) (1994a) Functional foods: designer foods,
pharmafoods, nutraceuticals. Chapman and Hall,
New York

Goldberg I (1994b) Functional foods. Chapman and Hall,
New York

Hasler CM (1998) Functional foods: their role in
disease prevention and health promotion. A publica-
tion of the Institute of Food Technologists’ expert
panel on food safety and nutrition. Food Technol 52
(11):63-70

Appendices

Sloan AE (2000) The top ten functional food trends. Food
Technol 54(4):33-62

ADA Position of the American Dietetic Association
(1995) Phytochemicals and functional foods. J Am
Diet Assoc 95(4):493-496

Pszczola DE (1998) Addressing functional problems in
fortified foods. Food Technol 52(7):38-46

Staff Report (2001) Combining nutrients for health
benefits. Food Technol 55(2):42-47

Berry D. (2012) Improving nutrient density. New Product
Development: 60—66

Cornelis MC, El-Sohemy A, Kabagambe EK, Campos H
(2006) Coffee, CYP1A2 genotype, and risk of
myocardial infarction. JAMA 295:1135-1141

Mark BL, Carson JA (2006) Vitamin D and autoimmune
disease: implications for practice from the multiple
sclerosis literature. J Am Diet Assoc 106:418-424



A
Acceptance tests. See Affective/acceptance/preference
tests
Acesulfame K, 256, 286-287, 308, 362
Acetic acid, 216, 241 247, 352, 359, 361
Acetoglycerides (acetin fats), 241, 247
Acetylation, 247, 261
Acid(s). See also pH
anthocyanin and, 90-91
anthoxanthin and, 91
batters and dough and, 309, 310
dry, 309, 310
eggs and, 186, 188
emulsions and, 272
foams and, 274-275
food preservation and, 337
fruits and vegetables and, 83—112
gelatinization and, 40-42
liquid, 309, 310, 313
milk and, 235-266
organic, 5, 33, 83, 84, 88, 91, 93, 97, 170, 359
pectins and, 53, 54
starches and, 39-50
Acid end of molecule, 239
Acid hydrolysis, 42, 285
Acid modified starches, 47
Acidophilus milk, 215, 227, 228
Acid salts, 285, 359, 360
Acquired immunodeficiency syndrome (AIDS), 418
Acrolein, 252
Actin, 123, 136, 139-142, 150, 156, 158
Active packaging, 375, 381-382, 390
Actomyosin, 123, 139, 139-143
Actomyosin cross-links, 142
ADA. See American Dietetic Association (ADA)
Additives
defined, 346-347
direct, 346, 352
function of, 347-348
indirect, 346, 351
legal definition of, 350
legislation and testing for, 348-349
major, 349-363
naturally occurring, 352

risk vs. benefit considerations, 349
synthetic, 352
Adenosine triphosphate (ATP), 141, 142, 154
Adipose tissue, 135, 138, 153, 171
Adsorption, 245, 275
Adulteration, 100, 144
Adverse Reaction Monitoring System (ARMS), 348
Advisory Committee on Hypersensitivity to Food
Constituents (FDA), 349
AEB. See American Egg Board (AEB)
Affective/acceptance/preference tests, 6, 8—10
Aftertaste, 5, 287, 362
Agar, 34, 53, 58, 59
Agitation, 42, 46, 48, 50, 216, 217, 241, 252, 293
Agricultural Research Service (ARS), 101, 398, 469
AHA. See American Heart Association (AHA)
Air blast tunnel freezing, 333
Air cell (egg), 178, 179, 181, 182, 190, 193, 199
Air, leavening with, 305-306, 308-309
Alanine, 120 Albumen (egg white), 154, 176, 181
altitude-adjusted baking and, 317-318
in batters and dough, 306
in cake, 314
foams made from, 180, 189-192, 274-276
separating yolk from, 190-192
structure and composition of, 176-177
Aldose sugars, 27, 29
Alginates, 12, 34, 58, 59, 361
Alkaline environment/ingredients. See also pH
anthoxanthin and, 91
baked products and, 310
fruits and vegetables and,88, 90
Alkaline phosphatase, 206, 210
Allergen food labeling, 440, 452, 453
Allergens, 66, 73, 75, 161, 405, 429, 430, 440, 448,
452,453
Allium, 87, 92, 93, 97
All-purpose flour, 67-68, 70, 304, 313, 314
Alpha-amylase, 42, 44, 46, 66, 175, 312
Alpha anomers, 28
Alpha-carotene, 89
Alpha crystals, 241, 247
Alpha helix, 122-124
Alpha-linolenic acid, 238

V.A. Vaclavik and E.W. Christian, Essentials of Food Science, 4th Edition, Food Science Text Series, 473
DOI 10.1007/978-1-4614-9138-5, © Springer Science+Business Media New York 2014
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Alpha tocopherol. See Vitamin E
Altitude
baking and, 317-318
boiling point and, 20, 285
Aluminum, 91, 97, 184, 310, 340, 354, 358, 371, 373,376
Aluminum calcium silicate, 352
American Cancer Society (ACS), 92, 288
American Dental Association, 108
American Diabetes Association (ADA), 226
American Dietetic Association (ADA), 100, 254, 288,
365, 433, 460, 461
American Egg Board (AEB), 179, 181, 185, 189, 191,
193-196, 199
American Heart Association (AHA), 166, 193, 194, 224
American Meat Institute Foundation (AMIF), 170
American Medical Association, 288, 364
American Nutraceutical Association, 365, 463
American Red Cross, 430
American Society for Testing and Materials, 6
American Spice Trade Association (ASTA), 93
Amide groups, 120
Amino acids
categories of, 120
essential, 65, 73, 85, 126, 129, 158, 159, 171, 450
general structure of, 119-120
Amino groups, 119, 120, 124, 126
Ammonium bicarbonate, 358
Ammonium chloride, 356
Amorphous candiest, 293, 294
Amphiphilic properties, 128, 267, 269, 271, 276
Amphoteric properties, 120, 124
Amyl acetate, 357
Amylases, 31, 283, 356
Amylolytic enzymes, 410
Amylopectin, 34, 35, 40, 42, 44, 45, 47, 307, 319
Amylose, 35, 4048, 72, 254, 361
Analogs, lipid, 258
Animal and Plant Health Inspection Service (APHIS),
458, 459
Animal fats, 138, 237, 244, 245, 249, 253, 307
Animal tests, 348
Anisakiasis, 403
Anisakis, 403
Anoic (nomenclature segment), 239
Anomeric carbon atom, 28
Anomeric hydroxyl group, 28, 31
Anomers, 28, 29
Anthocyanins, 87, 90-92, 354
Anthoxanthins, 89, 92-94
Antibiotics, 102, 147, 215, 360
Anticaking agents, 352, 366
Antifoaming agents, 275-276
Antimicrobial agents, 111, 155, 360
Antioxidants
in fats and oils, 236237, 249-250
in fruits and vegetables, 89, 96, 104, 105
AOAC International, 450
Appearance, 34, 6, 14, 22,46, 48, 71, 88, 95, 96, 99,136,
138, 146, 149, 154, 156, 180, 185, 189, 193, 208,
211, 222, 304, 316, 318, 342, 346, 347, 354, 356,
372, 375, 378, 381, 383, 428, 460

Index

Appert, N., 328

Arachidonic acid, 240

Arginine, 120, 126

Aroma, 5, 72, 93, 208, 220, 235, 253, 317, 357, 365, 375,
383, 460, 463

ARS. See Agricultural Research Service (ARS)

Arthritis, 365, 399, 460

Artichokes, 94, 215, 290, 360

Artificial sweeteners, 286—288, 294, 295

Ascorbic acid. See Vitamin C (ascorbic acid)

Aseptic packaging, 184, 375, 379, 382, 383

Aspartame, 32, 256, 287-289, 294, 308, 358, 362, 447

Aspartic acid, 120, 287, 362

Association of Food, Beverage and Consumer Products
Companies, 449

ATP. See Adenosine triphosphate (ATP)

Attractive forces, 20, 55, 241, 242, 266, 267

Autolyzed yeast, 358

Autoxidation, 248-249

Avicel, 60, 255

Avidin, 176-177, 198

B
Bacillus cereus, 397, 398, 400
Bacteria. See also specific types
in batters and dough, 319
carbon dioxide produced by, 311
in eggs, 184, 198-199
in fruits and vegetables, 111
heat preservation and, 326
major diseases caused by, 398-399
in meat, 168—171
modes of disease transmission, 397-399
number of disease outbreaks caused by, 417
pasteurization and, 327
water and, 17-25
Bactericidal effect, 338
Bacterium linens, 221
Bag-in-a-box, 376
Baked custard, 188, 189
Baked products. See also Batters; Dough
ingredients in specific, 301, 312-313, 315
nutritive value of, 318
storage of, 318
Baking, 33, 45, 48, 65, 66, 70, 71, 74, 75, 85, 88, 96,
186188, 191, 212, 216, 218, 244, 245, 249, 251,
257, 258, 286, 288, 301, 302, 305-311, 313-315,
317-319, 325, 352, 353, 356, 358, 359, 432, 441
Baking powder, 66, 71, 301, 305, 308, 310, 311, 313, 315,
318, 319, 352, 432, 441
Baking soda (sodium bicarbonate)
altitude-adjusted baking and, 317-318
baking powder compared with, 66, 310
carbon dioxide produced by, 309, 311
fruits and vegetables and, 85, 88
milk and, 310
Ballots, 7-10, 459
Bananas, 39, 95, 96, 98, 215, 290, 357, 360
Barley, 47, 65, 66, 74, 75, 77, 80, 128, 254, 255, 302
Batters
baking, 317
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classes of, 301-302
drop, 302, 303, 315, 319
function of ingredients in, 304-308
mixing methods for, 315-317
pour, 302, 303, 314-316
safety issues, 319
Beading, 191
Beans, dried. See Legumes
Beef, , 135-137, 139, 143, 145-149, 152-153, 155-156,
161, 162, 170-172, 174, 193, 244, 399, 412, 413,
421-423, 425, 467
Benecol®, 237, 259, 260
Benzaldehyde, 357
Benzoic acid, 352
Benzoyl peroxide, 71, 211, 353
Beriberi, 67, 72, 348
“Best if used by” date, 427, 447
Beta-amylase, 42, 312
Beta anomers, 28
Beta-carotene,85, 86, 89, 90, 354, 358, 365, 460, 464
Betacyanines, 92
Beta-glucans, 255, 256, 357
Beta-glucoamylase, 42
Betalains, 354
Beta pleated sheet, 122—123
Beta prime crystals, 241
Betaxanthines, 92
BHA. See Butylated hydroxyanisole (BHA)
BHT. See Butylated hydroxytoluene (BHT)
Bifidobacterium, 215
Binders, 48, 60, 154, 161, 180, 290, 306
Biological hazards, 397
Biological value, 65, 176, 199, 206,207, 213
Biotechnology, 100-102, 112, 220, 349, 356, 440,
458459
Biotechnology regulatory services (BRS), 458
Bioterrorism, 431434
Bioterrorism Preparedness and Response Act (2002),
430, 444
Biotin, 177, 198, 364
Birefringence, 41, 42, 317
Biscuits, 250, 251, 290, 301, 303, 306, 307, 310, 313, 315,
319, 372
Bitter tastes, 5
Bladder cancer, 288
Blanching, 86, 96, 97, 125, 126, 127, 254, 325, 327, 328,
334, 336, 343, 366
Bleaching
of flour, 71, 304
of milk, 211-215
Bleaching agents, 71, 111, 211
Blended milk products, 217
Blood spots (on eggs), 179
Boat configuration, 31
Body, 31, 32, 33, 35, 58, 60, 65, 90, 92, 129, 129, 130,
136-138, 140, 158, 159, 176, 178, 183, 192, 195,
196, 207, 211, 235, 239, 240, 242, 258, 259, 282,
286, 289, 294, 328, 350, 353, 362, 365, 421, 463
Boiling point, 19-21, 57, 59, 285, 292, 293, 295, 317, 333
Boiling time, 57
Bostwick consistometer, 13
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Botulism, 152, 355, 398
Bound water, 21-23, 125
Bovine spongiform encephalopathy. See Mad cow disease
Brabender amylograph, 13, 43
Bran
muffins, 316
oat, 65, 75, 361
wheat, 65, 256
Brassica, 92, 93, 97, 98
Bread
corn, 65,73, 158
flour, 70, 304, 305
quick, 75, 301, 308, 313, 315, 319
yeast, 63, 75, 301, 302, 307, 308, 312, 313, 317, 319
Bromates, 353, 356
Bromelain, 85, 126, 127, 154, 356
Bromination, 356
Brookfield viscometer, 13
Browning, 33, 38, 43, 96, 126, 127, 133, 185, 213, 229,
231, 281-283, 297, 305, 308, 312-314, 317, 334,
336, 338, 342, 353, 354, 356, 360, 368, 372, 382.
See also Enzymatic oxidative browning (EOB);
Nonenzymatic browning
Brown sugar, 97, 283, 308
Bulbs, 94
Bulgur, 67, 71, 75
Bulking agents, 59, 60, 255, 256, 289, 353, 357, 366
Burlap, 370, 371, 375
Bush, George W., 430, 454
Butter, 65, 90, 158, 214, 216, 229, 237, 238, 242-244,
247, 250, 251, 253, 258, 260, 265, 272, 275, 307,
314, 332, 354, 383, 432,460, 467
Buttermilk, 91, 203, 212-214, 216, 217, 224, 228, 309,
310, 313
Butylated hydroxyanisole (BHA), 64, 89, 245, 249,
348, 353
Butylated hydroxytoluene (BHT), 64, 89, 245, 249,
348, 353
Butyric acid, 204, 237, 242, 247, 257

C
Cake
flour, 68, 70, 304, 314
ingredients in, 314
mixes, 252, 257, 270
mixing methods for, 315
Calcium
in fruits and vegetables, 88, 110-111
in milk, 205, 206, 208, 223, 224, 226, 228
Calcium chloride, 357
Calcium pantothenate, 358
Calcium phosphate, 177, 205, 206, 208, 210, 212, 218
Calcium propionate, 222, 359
Calcium silicate, 352
Calcium stearoyl lactylate, 356
Calorie Control Council, 253, 254, 256, 258, 259, 288
Calories, 4, 17, 19, 33, 39, 49, 58, 103, 161, 162, 192, 204,
207, 212, 216, 226, 253, 255-259, 286-289, 291,
294, 295, 353, 448-451, 467
Campylobacter, 171, 399
Campylobacteriosis infection, 399
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Campylobacter jejuni, 399
Cancer. See also Carcinogens
bladder, 288
carotenes vs., 89
colorectal, 361
cyclamates and, 288, 363
functional foods vs., 460462
liver, 288, 402
mold and, 402-403
phytochemicals vs., 86, 365, 462
saccharin and, 287-288, 363
Candling, 178-181, 199
Candy, 4, 191, 213, 247, 281, 284, 286, 291-294,
358, 436
Canning, 20, 94, 97, 325, 327-329, 336, 337, 349, 343,
347, 357, 432
CAP. See Controlled atmosphere packaging (CAP)
Capreninn®, 257
Caramelization, 34, 91, 282, 292, 336, 354
Carbohydrate(s). See also Disaccharides; Fruit(s);
Grain(s); Gum(s); Monosaccharides;
Oligosaccharides; Pectin(s); Polysaccharides;
Starches; Sugar(s); Vegetables
defined, 29
in fish, 156-158
in fruits and vegetables, 8687
in meat, 140
in milk, 204
on nutrition labels, 449—450
Carbohydrate browning reactions, 229
Carbohydrate-derived fat replacements, 254-255
Carbon dioxide
chemical production of, 309-310
in packaging environment, 376377
Carbonyl-amine browning, 229
Carbonyl groups, 28, 31-33, 126, 282
Carboxyl groups, 54, 55, 120, 124
Carboxymethyl cellulose (CMC), 58, 60, 222, 255,
357, 361
Carcinogens, 92, 152, 287, 349, 355, 366, 368, 419, 441,
473. See also Cancer
Cardboard, 47, 222, 370, 372, 386
Cardiac muscle, 136
Cardiovascular disease, 194, 365
Carotenes
alpha, 89
beta,85, 86, 89, 90, 354, 358, 365, 460, 464
Carotenoids, 68, 84, 86-90, 95, 176, 180, 204, 211, 212,
237, 353, 354, 364, 464
examples of, 88-90
Carrageenan, 34, 53, 58-60, 152, 206, 213, 222, 255, 256,
275, 361, 362
Casein, 123, 124, 129, 193, 205-208, 210-214, 218-221,
226, 229, 258, 270, 356, 361, 375
Casein micelles, 123, 205, 206, 210
Casings, 333, 356, 375
Cavity ice, 383
CDC. See Centers for Disease Control and Prevention
(CDC)
Cellobiose, 32-33
Cell sap, 86, 92, 93, 101

Index

Cellulose
carboxymethyl, 12, 58, 60, 222, 255, 357, 361
freezing and, 334
hydroxypropyl, 60
hydroxypropylmethyl, 60
methyl, 60
microcrystalline, 58, 60, 297
properties of, 86—87
Center for Food and Nutrition Policy, 161
Center for Food Safety and Applied Nutrition (CFSAN),
349-352, 419, 458
Center for Science in the Public Interest (CSPI), 161, 359,
366, 419-420, 452, 462
Centers for Disease Control and Prevention (CDC), 397
bioterrorism preparedness and, 430, 454
Emerging Infections Program, 417
on HIV transmission, 402
surveillance of disease outbreaks, 417-418
Cereals
breakfast, 63, 72, 73, 76, 77, 80, 304, 336, 363,
375, 467
common types and uses, 67-73
composition of grains, 65-67
cooking, 75-76
defined, 63
properties of, 63
structure of grains, 64—65
Certified Culinary Scientists (CCSs), 470
Certified Research Chefs (CRCs), 470
CFR. See Code of Federal Regulations (CFR)
CFSAN. See Center for Food Safety and Applied
Nutrition (CFSAN)
Chain length, of fatty acids, 241, 242
Chair configuration, 29, 30
Chalazae, 176, 178, 183
Cheese
moisture content, 220
ripening, 220-223
Cheez Whiz®, 223
Chelating agents, 360
Chemical hazards, 403-404, 416, 432
Chemical interfering agents, 293
Chemical preservatives, 145
Chicken, 135, 143, 155, 161, 162, 164, 176, 178, 326,
338,401, 410412, 414, 415
Children, foodborne-disease risk in, 417
Chill injury, 332
Chloride, 5, 20, 152, 153, 206, 208, 352, 356, 357,
374, 385
Chlorine, 23, 198, 226, 288, 415, 433
Chlorine dioxide, 71, 353, 382
Chlorophyll, 84, 87-91, 95, 99, 211, 237, 311, 334,
354,371
Chocolate, 4, 10, 59, 211, 213, 218, 226, 228, 241, 242,
244,247, 257, 267, 283, 286, 291, 314, 332, 362,
375,432
Cholesterol
in eggs, 176, 192
functional foods and, 460—462
high-density lipoprotein, 259
low-density lipoprotein, 184, 259, 335
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in meat, 140
in milk, 205, 226
on nutrition labels, 449-450
Choux paste, 313
Chromium, 364, 371
Churning, 216, 272
Chymosin, 219. See also Rennin
Cis configuration (fats), 90, 237, 238, 240, 243
Citric acid, 93, 96, 214, 248, 255, 256, 258, 352, 353,
359, 360
Citric acid powder, 96
Citrus fruits, 56, 86, 88, 94, 95, 105, 312, 337
Clarifying agents, 180
Climateric vegetables, 94
Cloned animals, 468
Clostridium, 170
Clostridium botulinum
description of disease caused by, 398
packaging and, 379, 381, 382
surveillance of disease caused by, 417
Clostridium perfringens, 170, 355, 397, 398
Coagulation
in baked products, 301-319
of eggs, 185-186
enzyme, 218
of milk, 217, 218
polyphenolic compound, 218
salt, 185, 219
Coalescence, 251, 252, 265, 268, 269, 272, 274, 276
Coarse beta crystals, 241, 243, 246
Coca-Cola Foods, 8
Cocoa butter, 244
Coconut oil, 224, 226, 242, 244, 260
Code date, 185, 197, 427-429, 447
Code of Federal Regulations (CFR), 222, 350-352, 355,
387-389, 408, 439, 441, 448, 453
Cody, M.M,, 432, 433
Coffee, 4, 5, 19, 180, 216, 218, 259, 288, 335, 336, 432
Cold-pack cheese, 223
Cold water-swelling (CWS) starch, 47
Collagen, 123, 136, 137, 143, 150, 151, 154, 156, 172
Colloidal dispersions, 21, 208, 276
Colloidal substance change, 334
Colloidal systems, 265
Color. See also Pigments
anthocyanin and, 90-91
of eggs, 178
of fruits and vegetables, 96-98
objective evaluation of, 11
sensory evaluation and, 6
taste sensitivity and, 5-6
of wheat, 68
Color Additives Amendment (1960), 348, 441
Colorectal cancer, 361
Colorimetric phosphatase test, 328
Coloring agents, 353-355, 358, 366, 442
Commercial sterility, 328-329, 331, 396
Complete proteins, 65, 76, 85, 138, 156, 158, 171, 172,
176, 192
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Complex carbohydrates, 49, 80, 85
Complex cells, 83
Complex tissue, 83
Conalbumin, 176, 184, 191, 198
Concentrates, 93, 359
Concentration, 5, 17, 21, 39, 43, 48-50, 57, 88, 96, 125,
126, 143, 176, 199, 212, 227, 250, 251, 272, 284,
291-293, 334-336, 376, 379
Condensed milk, sweetened, 213, 228
Conditions, 6, 7,21, 30, 36, 46,47, 54,59, 73,94, 95, 102,
128, 129, 142, 143, 181, 185, 189, 205, 206,
208-210, 220, 241, 246, 252, 258, 260, 271, 272,
276, 326-329, 332, 335, 336, 343, 351, 354, 364,
378, 379, 382, 384, 389, 404, 432, 442, 465
Conduction, 326, 338, 340
Confectioners sugar, 283
Confections, 48, 58, 60, 189, 244, 256258, 281-296,
362, 371
Conjugated proteins, 329
Connective tissue, 119, 123, 126, 135-139, 148, 150, 151,
154-156, 171, 245, 356
Connective tissue proteins, 123, 139
Consumers, food safety responsibility and, 419-425
Contamination
cross, 113, 208, 332, 397-399, 403, 409, 411, 412,
415, 416, 421, 432
spot, 401, 402
Continuous medium, 302
Continuous phase (of emulsification), 251, 265, 271
Controlled atmosphere packaging (CAP), 95, 376,
371, 379
Controlled atmospheric (CA), 332
Convection, 326, 333, 340
Cook-chill, 376-378
Cooking. See also Heat
cereals, 75-76
eggs, 187-189
fruits, 9—-100
meat, 113, 148-151, 172, 197
milk in, 218
with starch, 48—49
vegetables, 98
Coordination number, 18
Copper, 88, 119, 191, 246, 248, 340, 360, 364
Copper bowls, 191
Copperconalbumin, 191
Corn
bread, 65, 73, 158
meal, 66, 73, 75, 77
muffins, 316
oil, 73, 192, 243, 244
syrup, 35, 73, 184, 223, 224, 283, 284, 293, 308,
356-358, 362, 366
Coronary heart disease (CHD), 194, 244, 452, 469
Corrugated fiberboard, 370
Cotton packaging, 370, 375
Couscous, 67, 68, 71
Covalent bonds, 17, 18, 120, 124, 341
Covering potential, 251, 307, 316
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Coxiella burnetii, 210

Cracked wheat, 71

Cream, 4, 5, 45, 49, 58-60, 91, 159, 188, 190, 197, 203,
204, 211, 214, 216-222, 224, 228, 229, 253, 255,
256, 258, 259, 265, 268, 271-275, 285, 286, 293,
294, 306, 309, 310, 313, 314, 354, 356, 398, 399,
411, 447

Creaming, 204, 211, 216, 229, 242, 243, 246, 272, 306,
308, 314, 315

Cream of tartar, 91, 190, 193, 275, 285, 293, 309, 310

Crisis management, 419

Cross-contamination, 113, 208, 332, 397-399, 409, 411,
412, 415, 416, 421

Cross-linked starches, 47

Cross-plantar bonds, 33, 53

Cruciferous vegetables, 93

Crude fiber (CF), 67

Cryogenic freezing, 333

Cryovac, 374

Cryptoxanthin, 89

Crystalline candies, 292, 294

Crystallization (fat), 33, 57, 247, 284, 292-294, 297, 319,
333, 361, 362. See also Polymorphism

Crystallization (ice), 333

Crystallization (sugar), 291-295

CSPL. See Center for Science in the Public Interest (CSPI)

Culinary scientists, 457, 470

Cultured milk, 213-216, 228

Curdlan, 58

Curdling, 39, 186, 188, 189, 218, 219

Curing, 135, 152-153, 353

Curing agents, 353, 355-356, 366

Custard, 180, 186-189, 206, 218, 398

Cyanocobalamin. See Vitamin B,

Cyclamates, 288, 363

Cysteine, 120

Cytoplasm, 84, 86

D
Daily Reference Values (DRV), 450
% Daily Values (DV), 97, 105, 132, 295, 449450
Dairy Council, 227
Dairy Foods Association, 226
Dairy-Lo®, 259
Dark meat (poultry), 155
Decimal reduction time, 329
Decline phase (of bacterial growth), 400
Dehydration, 17, 22, 84, 86, 143, 172, 184-185, 199, 325,
332-338, 343, 360, 374, 379, 398
Delaney Clause, 349, 441
Denaturation, 125-126, 128, 129, 143, 185-187, 190,
192, 199, 209, 218, 259, 274, 334, 337
Deodorized oils, 245
Department of Agriculture, U.S. (USDA)
additives and, 345-368
Agricultural Research Services, 469
Animal and Plant Health Inspection Service, 458
bioterrorism preparedness and, 430433, 443
egg quality/safety and, 179183, 196-198

Index

food safety website, 419
on fruits and vegetables, 83—115
FSIS of (see Food Safety and Inspection Service
(FSIS))
genetically engineered foods and, 104
meat and poultry hotline, 433, 444
meat quality/safety and, 135, 138, 144, 146, 152,
168-171
medical foods and, 464
milk quality/safety and, 208
on organic produce, 101
poultry quality/safety and, 155
refrigerated food and, 332
responsibilities of, 439, 443-444, 453
Department of Commerce, U.S., 405
Department of Health and Human Services, U.S. (HHS),
407, 450
Department of Management and Budget, U.S., 407
Dermal tissue, 83
Descriptive tests, 6, 10
Dextrans, 35, 58
Dextrins, 27, 35, 39, 42, 43, 254, 255, 283, 361
Dextrose equivalents (DE), 283
D-glucose, 27-29, 48
DHA. See Docosahexaenoic acid (DHA)
Diabetes, 58, 168, 194, 289, 291, 295, 361, 365, 460
Diammonium phosphate, 356
Dien (nomenclature segment), 240
Dietary Guidelines for Americans, 36, 138, 295, 450451
Dietary Supplement Health and Education Act (DSHEA)
(1994), 359, 448, 459, 463
Diethylhexyl adipate (DEHA), 385
Difference tests. See Discrimination/difference tests
Diffusion, 42, 87, 96, 99, 100, 274, 275, 379
Diglycerides, 217, 224, 235, 236, 247,251, 252, 257, 261,
270, 306, 314, 356
Dilute (unsaturated) solutions, 12, 285, 293
Dioxins, 385
Dipeptide bonds, 122, 362
Diphtheria, 208
Direct contact products, 326, 350, 385, 388, 389
Disaccharides
defined, 30
examples of, 30-31
glycosidic bonds of, 30
Discrimination/difference tests, 6, 7
Dispersed phase (of emulsification), 251, 265, 271
Dispersions, 21, 57, 60, 211, 253, 265, 277, 278. See also
Colloidal dispersions
Disulfide bonds, 120, 124, 128
Docosahexaenoic acid (DHA), 156, 241
Double boilers, 43, 49, 75, 188
Double bonds, 29, 30, 89, 237-243, 245, 246, 248,
249, 334
Dough
baking, 317
classes of, 301-302
function of ingredients in, 304-308
mixing methods for, 315-317
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proofed, 308, 316

safety issues, 319
Dough conditioners/improvers, 356
Dried beans and peas. See Legumes
Dried milk, 203, 208, 213
Drop batters, 302, 303, 315, 319
Drugs, defined, 365, 462
Drum drying, 335
Dry heat, 43, 148, 150, 151, 172, 252
Drying, 17, 19, 22, 47, 126, 151, 180, 184, 190, 213, 325,

335, 336, 342, 343

Dual-ovenable trays, 372
Dump method, of mixing, 315
Duo-trio test, 8
Durand, P., 328
D value, 329, 330

E
Easter eggs, 198
E-beam, 339
EDTA. See Ethylenediaminetetraacetic acid (EDTA)
Egg(s)
allergy to, 429
in batters and dough, 306
in cake, 314
cooking, 187-189
freezing, 184, 334
function of, 179
functions in food systems, 180
inspections and grading of, 179-181
nutritive value of, 192—-196
pasteurization of, 183-184, 198, 327
pooling, 198
processing/preservation of, 183—185
products, 175-201, 362, 395, 418, 423, 425, 431,
439, 461
in quick bread, 313
refrigeration of, 332-333
safety of, 175, 196
sampling of, 199
separating white and yolk, 190-192
size of, 182—-183
storing, 185
structure and composition of, 175-179
Egg Nutrition Center (ENC), 193-194
Egg Products Inspection Act (1970), 179
Egg Safety Action Plan, 196
Egg shell, 178, 179, 184, 191, 196, 198, 398
Egg substitutes, 192
Egg white. See Albumen (egg white)
Egg yolk. See Yolk, egg
Eicosapentaenoic acid (EPA), 156, 241, 447, 459
Elaidic acid, 240, 243
Elasticity, 11, 71, 189, 304, 306
Elastin, 137, 139, 143
Elderly, foodborne-disease risk in, 417
Emerging Infections Program (EIP), 417
Emerging pathogens, 399, 403
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Emulsification, 17, 199, 236, 238, 251-252, 258, 259,
312, 319
Emulsifiers
as additives, 356
characteristics of, 269
eggs as, 180
functions of, 268-269
natural, 269-270
properties of, 251-252
proteins as, 128-129, 269-270
synthetic, 270-271
Emulsions
defined, 265
examples of, 271-272
foams compared with, 273
formation of, 267-268
freezing and, 334
milk as, 206, 208
permanent, 252, 272
stability of, 272
temporary, 252, 271
Endoenzymes, 42
Endomysium, 136
Endosperm, 39, 63-65, 68, 71-74, 77, 80, 304, 305
Enoic (nomenclature segment), 239
Enrichment, 67, 72, 76, 363
Entrapped water, 21-22, 45, 303
Environmental Protection Agency (EPA), 156, 241, 434,
447, 459
Enzymatic oxidative browning (EOB), 95-96, 100, 113,
282, 334, 353, 382
Enzyme(s)
as additives, 356
amylolytic, 140
blanching and, 328
cheese and, 220
coagulation, 218
hydrolysis, 285, 286
lypolytic, 140
meat, 140
in milk, 223
pasteurization and, 327
properties of, 127
proteolytic, 85, 126-128, 140, 143
starch gelatinization and, 42
EPA. See Eicosapentaenoic acid (EPA)
Epimysium, 136
Escherichia coli
characteristics of infections, 399
packaging and, 382
surveillance of disease caused by, 417418
testing for, 408
Essential amino acids, 129, 158, 159, 171, 450
Essential fats, 235
Essential oils, 93, 113
Ethorbic acid. See Sodium erythorbate
Ethyl butyrate, 357
Ethylenediaminetetraacetic acid (EDTA), 248, 353, 360
Ethylene gas, 95
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Evaporated milk, 58, 59, 203, 206, 211-213, 228, 337

Everything Added to Food in the United States (EAFUS),
347, 350, 351

Exoenzymes, 42

Expandable polystyrene (EPS), 374

Expiration date, 185, 427, 447

Extracts, 36, 58, 72, 90, 92, 93, 100, 220, 221, 245, 289,
290, 354, 357-359

F
Fair Packaging and Labeling Act (1966), 441
Farina, 71, 75
Fat(s)
in batters and dough, 306-307
in cake, 315
composition of, 243-245
deterioration of, 246249
essential, 235
in fish, 156
foams and, 190
in fruits and vegetables, 85
in meat, 140
melting point of, 67
in milk, 204
minor components of, 236-237
modification of, 245-246
on nutrition labels, 450
in pastry, 314
production and processing methods, 245
properties of, 236, 241-243, 253, 259
in quick bread, 313
recommended intake of, 253
as separating agents, 46
shortening power of, 249-250
starch gelatinization and, 42
structure and composition of, 235-237 (see also
Emulsions; Foam(s); Oil(s))
Fat-derived fat replacements, 253, 256-257
Fat-free foods, 105, 302
Fat replacements, 235, 252-259, 348
Fat-soluble vitamins, 67, 84, 85, 140, 206, 211, 226,
235-237, 364
Fatty acids
chain length of, 242
nomenclature of, 239-240
structure of, 237-239
Fatty tissue, 136, 138
FDA. See Food and Drug Administration (FDA)
Federal Egg Products Inspection Act (1970), 179
Federal Food and Drug Act (1906), 440
Federal Food, Drug and Cosmetic (FD&C) Act (1938),
348, 366
Federal Meat Inspection Act (1906), 144, 444
Federal Poultry Products Inspection Act (1957), 444
Federal Trade Commission (FTC), 447, 448
Federation of American Societies for Experimental
Biology (FASEB), 238, 246, 352
FEMA, 430, 432, 433
Fermentation

Index

leavening and, 311-312
of milk, 213-216
preservation and, 337
of soybeans, 161
sugar and, 285, 307-308
of yeast dough, 316
Ferrous gluconate, 354, 358
Ferrous sulfide, 188, 189
Fiber
crude, 67
in grains, 65, 67, 80
on nutrition labels, 450
soluble, 361
total dietary, 67
Fiberboard, 370, 372
Fiber-wound tubing, 372
Fibrous proteins, 123
Ficin, 85
Field corn, 73
Filled milk, 224
Films, 46, 96, 128, 218, 241, 247,251,252, 266, 268-276,
283, 332, 350, 356, 370-373, 375, 376, 379,
381-385, 391
edible, 356, 375, 382
Finfish, 155, 399
Fire point, 252
Firming agents, 357, 366
Fischer projection formula, 29
Fish
allergy to, 429, 452
nutritive value of, 161-166
parasites carried by, 403
Flakiness, 235, 250, 251, 260, 307, 313, 314
Flash evaporators, 336
Flash point, 252
Flavonoids, 86, 87, 90, 91, 310, 353, 464. See also
Anthocyanins; Anthoxanthins
Flavor. See also Taste sensitivity
of cooked fruits, 100
of cooked vegetables, 99
of milk, 208-209
Flavor compounds, of fruits and vegetables, 92-93
Flavor enhancers, 5, 357
Flavoring agents, 215, 217, 254, 301, 357-358, 366
Flavr-Savr tomato, 101
Flexible packaging, 382-383, 390
Floating test, for eggs, 182
Flocculation, 193
Flour
additives in, 353, 363
all-purpose, 67, 68, 70, 304, 313
bleached, 71, 314
bread, 70, 304, 305
cake, 68, 70, 304, 314
function of, 304-305
hard, 65, 305, 312, 314
instantized, 70, 313
matured, 71
noncereal, 66, 75
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nonwheat, 76
organic, 71
pastry, 68, 70, 313
patent, 68
in quick bread, 313
self-rising, 71
sifting, 303, 306
soft, 65, 254, 305, 314
straight grade, 68
wheat, 44, 48, 64-68, 70, 73, 75, 80, 250, 301, 302,
304, 305, 312, 313, 316
whole-wheat, 6466, 305
in yeast breads, 312
Flour/gluten matrix, 302
Flowers, 83, 88, 90, 93, 94, 98, 284, 354
Fluid(s), 12, 140, 184, 185, 203, 204, 208-210, 212-214,
216,224, 226, 228, 229, 236, 272, 302, 314, 315,
317, 361, 362, 372. See also Liquid
Fluid milk, 184, 203, 208, 209, 212-213, 216, 226, 228,
314,372
Fluoride, 364
Foam(s)
egg white, 125, 180, 186, 189193, 274, 275, 280
emulsions compared with, 273
formation of, 190, 273, 275, 276
stability of, 273-276
Foaming agents, 128, 195, 273-276
Foam suppressants, 274-276
Foil, 370-372, 375, 376, 382
Folate/folic acid/folacin, 80, 206, 207, 348, 358, 364,
452, 469
Food additives. See Additives
Food Additives Amendment (1958), 345, 346, 349, 366,
390, 441. See also Delaney Clause
Food Allergen Labeling and Consumer Protection Act
(FALCPA) (2004), 452
Food Allergy and Anaphylaxis Network, 452
Food Allergy Initiative (FAI), 452
Food Analysis (Neilsen), 13
Food and Agricultural Organization (FAO), 129, 130,
192, 199, 207, 215, 346, 347, 360, 374, 375
Food and Drug Administration (FDA)
additives and, 345-367
on adulterated and misbranded food, 442-443
artificial sweeteners and, 286—288
basic purpose of, 439, 453
bioterrorism preparedness and, 430433
cheese and, 219, 232
cloned animals and 64
on defrosting, 171
emergency number, 434
fat replacements and, 254-255, 257-259
on foodborne illness, 396, 417
food preservation and processing and, 325
food service operations and, 453
functional foods and, 462
genetically engineered foods and, 101
health claims and, 452, 469
on imitation and substitute milk, 223
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interstate transport and, 441442
irradiation and, 325, 343
labeling and, 107, 429, 449
legislation underlying, 348-349
liquid nitrogen treatment and, 333
medical foods and, 463, 464
milk and, 204, 211
nutraceuticals and, 366, 463
packaging and, 389
pasteurization and, 183-184
range of responsibilities, 351
refrigerated food and, 332
shellfish and, 402
on smoking and curing, 153
on trans fats, 259
Food and Drug Center for Food Safety and Applied
Nutrition, 419
Food Biosecurity Action Team (F-BAT), 446
Foodborne-disease outbreaks (FBDOs), 417-418
Foodborne Diseases Active Surveillance Network
(FoodNet), 417
Foodborne illness, 111, 184, 195-197, 210, 212, 295, 332,
342, 347, 388, 395-403, 405, 407, 408, 410, 411,
417, 419, 420, 422, 430, 433, 439, 441, 443, 450
Food Chemicals Codex (FCC), 450
Food Code, 22, 111, 407, 446
Food Engineering (journal), 419
Food Guide Pyramid, 302
Food manufacturing industry, 419
Food Marketing Institute/Prevention, 108
FoodNet. See Foodborne Diseases Active Surveillance
Network (FoodNet)
Food preservation and processing. See Preservation and
processing
Food processing industry, 395
Food production. See Additives; Packaging; Preservation
and processing; Safety
Food quality. See Quality
Food Quality Protection Act (1996), 224
Food safety. See Safety
Food Safety and Inspection Service (FSIS)
Food Biosecurity Action Team, 446
frozen food and, 333
Food Safety for Professionals (Cody), 433
Food service operations
labeling for, 452-453
packaging lines at, 385
Food Stamp Program, 446
Food technologists, 6, 379, 461
Food Technology, 364, 367, 385, 450, 460, 461
Food Temperature Indicator Association, 434
Foot-and-mouth disease, 102, 423
Form 482c (Notice of Inspection Request for
Records), 443
Fortification, 67, 76, 80, 206, 211, 226, 348, 363, 366
Foundation for Innovation in Medicine (FIM), 365, 463
Fracture stress, 11, 12
Free-flow agents, 352
Free radicals, 248, 249, 261, 341, 353
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Free water, 21-23, 45
Freeze-drying, 19, 325, 335
Freezer burn, 19, 318, 334, 374, 379, 381, 383
Freezing
bacterial growth and, 400
of eggs, 184, 334
methods, 333-334
packaging and, 383
parasite growth and, 403
problems associated with, 334
French dressing, 271, 272
Freshness sensors
Frito-Lay, 257
Frozen dessert, 58, 159, 217, 255, 256, 258, 259, 265, 361
Fructo-oligosaccharides (FOS), 290
Fructose
properties of, 30-31
sweetness of, 32
Fruit(s)
cell tissue of, 83-84
chemical composition of, 84-86
citrus, 56, 86, 88, 94, 95, 105, 313, 337
cooking of, 96-100
defined, 83
flavor compounds of, 93
harvesting and postharvest changes, 94-95
labeling of, 103-105
nutritive value of, 97, 104—-108
organically grown, 97
pigments of, 87-93
properties of, 94
recommended intake of, 87
refrigeration of, 332-333
ripening of, 95
safety of, 109
Fruit juices, 49, 57, 90, 108-99, 105, 217, 288, 327, 352,
354, 360, 432, 467
Frying, 60, 96, 151,235, 238, 247-249, 252-254, 257,
258, 261, 276
FSIS. See Food Safety and Inspection Service (FSIS)
Fumaric acid, 357
Fumigants, 358, 366
Functional foods, 364-365, 367, 448, 457, 460-464
Fungi, 18, 311, 338, 397, 402, 432
Furanose structures, 29
Fusarium venenatum, 161
F value, 330

G
Galactose, 29, 30, 32-34 , 57-59, 171, 227, 283
Game (meat), 135, 155, 168
Gamma-linolenic acid, 238
Garlic, 87, 92, 94, 179, 215, 315, 360, 396, 413, 460
Gas chromatography, 13
Gelatin, 57, 59, 127, 128, 137, 146, 150, 151, 154, 156,
215, 217, 222, 252, 256, 258, 272, 274, 276, 291,
354, 356, 361, 375
Gelatinization
factors requiring control, 42-44
process of, 4042
Gelation, 21, 40, 44-45, 187

Index

Gellan gum, 58, 256
Gelling agents, 34, 35, 48, 53, 59, 60, 128, 361
Gels, 17,21, 22, 34, 40, 42-50, 53-60, 85, 128, 129, 137,
159, 180, 184, 185, 187, 188, 254-256, 274, 276,
282, 334, 337, 357, 360-362
General Accounting Office (GAO), 339
Generally recognized as safe (GRAS) substances, 290,
345, 346, 351, 441
Genetically engineered food, 103
Geneva naming system (fatty acids), 239
Geometric isomers, 238-240
Germ (grain), 64, 68, 74
Gibberellic acid, 95
Glass containers, 384
Gliadins, 66, 73, 282, 302, 304
Globular proteins, 123, 124
Glucose
isomers of, 29
properties of, 29-32
L-Glucose, 27
Glucose oxidase, 185, 356
Glutamic acid, 120, 121
Glutamine, 120, 121
Gluten
in biscuits, 315
intolerance to, 67
in muffins, 315-316
properties of, 302-304
in yeast breads, 312-313, 316
Gluten development, 250, 251, 302, 303, 307, 310-313,
315, 316, 319
Gluten-forming potential, 70, 75, 302-304
Glutenins, 66, 73, 282, 302-304
Glycemic index, 49
Glyceraldehyde, 28
Glycerides, 235-, 246
Glycerol, 236, 241, 246, 247, 252, 256-258, 260, 270,
271, 353, 358
Glycerol monostearate, 270, 271
Glycine, 119, 121, 358
Glycogen, 40, 138, 140-142
Glycolysis, 141, 142
Glycoproteins, 129, 274, 275
Glycosidic bonds, 30-33, 57
Goiter, 348
Good manufacturing practices (GMPs), 381, 388,
404, 446
Government regulation. See also specific agencies
food security/emergency plan and, 430432
by state and local health departments, 447
Grading
of cheese, 223
of eggs, 179-182
of fruits and vegetables, 99
of meat, 135, 146147
of milk, 208
of poultry, 155
Grain(s)
common types and uses, 67-73
composition of, 65-67
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less commonly consumed, 73-74
nutritive value of, 77-80
structure of, 64—-65
Grain (of baked products), 301, 306, 317
Grain (of meat), 136
Granules, starch, 3943, 46, 50, 317
Grapes, 4, 17, 90, 94, 107, 287, 342, 354, 357, 360, 428,
460, 464
GRAS. See Generally recognized as safe (GRAS)
substances
Green tea, 464
Guar gum, 12, 35, 53, 58, 255, 256, 361
Gum(s)
in emulsions, 272
as fat replacements, 256
in foams, 275
functional roles of, 59
properties of, 35
seed, 58
synthetic, 58, 60
Gum arabic, 58, 255
Gum tragacanth, 35, 58

H
HACCP. See Hazard analysis and critical control point
(HACCP) method
Halal foods, 135, 146
Hard cheese, 220
Hard cooked eggs, 188—189, 198
Hard flour, 65, 305, 312-314
Hard water, 23, 359
Hard wheat, 66, 67, 68, 70, 80, 302,
304, 313
Haworth convention, 30
Hazard analysis and critical control point (HACCP)
method
major steps, 409
selected definitions, 410
system of, 408416
Health claims, 89, 105, 366, 440, 441, 447, 448, 451-453,
461, 469
Health departments, state and local, 447
Healthy People 2010, 254
Heart disease
fats and, 244
fish and, 156
fruits and vegetables and, 105
functional foods and, 460
milk and, 224
Heat. See also Cooking
of crystallization, 292
dry, 43, 148, 150, 151, 172, 252
eggs and, 186
emulsions and, 272
latent, of fusion, 19
latent, of vaporization, 19
milk and, 218
moist, 43, 136, 148, 150, 151, 172
ohmic, 340
specific, 19, 400
starch gelatinization and, 43
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Heat preservation
methods of heat transfer, 326
treatment methods, 326-329
treatment selection, 330-332
Hedonic scales, 10
Hemicellulose, 27, 35, 65, 67, 84, 85, 88, 97, 98, 255, 357
Hemoglobin, 139, 143, 171
Hemoproteins, 129
Henney, Jane, 197
Hepatitis A virus, 171, 402
Herbs, 63, 76, 89, 90, 93, 97, 252, 290, 313, 314, 353,
357, 446
Heterogenous fats, 241, 243, 246
Heteroproteins, 129
Hexadec (nomenclature segment), 239
HFCS. See High-fructose corn syrup (HFCS)
High-fructose corn syrup (HFCS), 73, 284, 286, 293, 294
High-methoxyl pectins, 54, 56
High-performance liquid chromatography (HPLC), 13, 87
High-temperature short-time (HTST) pasteurization, 210
Histidine, 120, 126
HIV. See Human immunodeficiency virus (HIV)
Homogeneous fats, 241, 246
Homogenization, 204, 211, 217, 270
Honey, 215, 284, 286, 291, 293, 308, 309, 315, 360, 362
Hormones, in meat, 147
Hot spots, 338
Human immunodeficiency virus (HIV), 402, 418
Humectants, 22, 256, 358, 362, 366
Hunterlab color and color difference meter, 11
Hydration, 21, 42, 66, 205, 250, 302, 307, 314
Hydrocolloids, 4, 57, 58, 252, 254, 353, 357, 361, 362
Hydrogenated fats, 246, 250, 253
Hydrogenated glucose syrup (HGS), 289
Hydrogenated shortenings, 307, 314
Hydrogenated starch hydrolysate (HSH), 288, 289, 353
Hydrogenation, 238-240, 243, 245-247, 260, 261. See
also Partially hydrogenated oils
Hydrogen bonds, 18-21, 32, 41, 42, 55, 120, 122, 123,
124, 125, 128, 150, 266
Hydrogen peroxide, 111, 353, 382
Hydrolysis
acid, 42, 285
enzyme, 285, 286
protein and peptide, 284
Hydrolytic rancidity, 247-248
Hydrophilic/lipophilic balance (HLB), 236, 271, 278
Hydrophilic properties, 120, 123, 251, 267
Hydrophobic properties, 120, 123, 251, 267
Hydroxypropyl cellulose, 60
Hydroxypropylmethyl cellulose, 60
Hygiene, personal, 111, 397-399, 402, 410
Hygroscopicity, 286
Hypertension, 365, 452, 460

1

Ice, 17-19

Ice cream, 4, 5, 58-60, 159, 203, 217, 218, 229, 255, 256,
258, 259, 265, 273-275, 286, 354, 356, 447, 449

IdentiGEN Genetic Testing Services, 459

IFIC. See International Food Information Council (IFIC)
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Imbibition, 41
Imitation milk, 223-224, 227
Immiscible substances, 236, 362
Incomplete proteins, 158, 159, 172
Indoles, 86, 464
Infection, foodborne, 326, 399. See also Toxin-mediated
infection
Initiation stage (of autoxidation), 50, 249
Inspection
of eggs, 179-182
of meat, 135, 145
of poultry, 155
Instantized flour, 313
Institute of Food Technologists (IFT), 346, 405, 461, 462
Institute of Medicine’s Food and Nutrition, 460
Instron Universal Testing Machine, 13
Interesterification, 239, 241, 243, 246-247
Interfacial tension, 251, 252, 266-269, 271, 274, 278.
See also Surface tension
Interfering agents, 285, 292-295
Intermediate crystals, 241
Intermuscular fat, 138
International Food Information Council (IFIC), 101, 220,
256, 258, 345, 458, 460462
International Foodservice Distributors Association
(IFDA), 397, 431
Interstate transport of food, 439
Intoxication, foodborne, 327, 397, 398
Intramuscular fat, 138
Intrastate transport of food, 144
Inulin, 35, 255, 290
Inversion, 205, 284-286, 292
Invertase, 31, 32, 285, 356
Invert sugar
crystallization and, 292-293
formation of, 334-335
Todates, 356
Todine, 192, 348, 356, 358, 364, 415, 433
Tonic solutions, 20
Iron
in eggs, 192
in fruits and vegetables, 85
galvanized, 403
in grains, 80
in meat, 140, 165
Iron phosphate, 358
Irradiation
of fruit juices, 98
of fruits and vegetables, 102
of meat, 170
Islamic Food and Nutrition Council of America, 146
Isoelectric point, 124—125, 142, 143, 187, 205, 275
Isoflavones, 86, 464
Isolates, 104, 105, 162, 192, 193, 218, 259
Isomalt, , 289, 295
Isomers, 27, 29, 237-240, 243, 260, 289

J

Jellies, 21, 22, 32-34, 54, 56, 57, 59, 288, 290, 336, 354,
356, 361

Joint FAO/WHO Expert Committee on Food Additives
(JECFA), 346, 347

Index

Juice drinks, 99

Juices, 4, 5,7, 11, 23, 42, 49, 57, 90, 91, 96, 98-97, 102,
104, 105, 197, 210, 217, 275, 281, 284, 288, 295,
305-307, 309, 310, 313, 327, 335, 336, 341, 342,
348, 352, 354, 356, 360, 364, 374, 382, 408, 421,
425, 467

Junction zones, 55, 56

Jute, 370, 375

K

Kefir, 215, 360

Kellogg brothers, 76

Ketose sugars, 30

King, C., 8-10

Kneading, 128, 301, 308, 315-317
Kosher foods, 146

L
Labeling. See also Nutrition Labeling and Education Act
(NLEA) (1990)
allergen-free, 429—430
dating in, 426429
for food service, 452453
of fruits and vegetables, 103—112
general, 447448, 453
nutrition, 107, 443, 449-450, 453, 469
terms allowed in, 450, 451
Lactalbumins, 206, 207, 213-215, 218
Lactase, 203, 204, 215, 220, 227
Lactate, 358, 359
Lactic acid, 124, 141, 142, 154, 204, 214, 217, 219-221,
227,311, 359
Lactitol, 289, 295
Lactobacillus, 185, 215
Lactobacillus acidophilus, 215
Lactobacillus bulgaricus, 214
Lactobacillus caucasicus, 215
Lactobacillus sanfrancisco, 311
Lactoglobulins, 206, 213-215
Lactose intolerance, 226, 227
Lactoset
properties of, 204
sweetness of, 32
Lag phase (of bacterial growth), 399, 400
Lamb, 135, 143-145, 148, 152, 162, 163, 171, 172, 399
Laminates, 372, 375-376
Lard, 237, 241-246, 250, 253, 306, 307, 313, 314
Latent heat of fusion, 19
Latent heat of vaporization, 19
Lean meat, 135, 138, 140, 171, 467
Leavening
altitude-adjusted baking and, 317-318
of cake, 308, 318
function of agents, 305-306
process of, 308-312
of quick bread, 301, 308, 312-313, 319
Leavening agents, 34, 180, 193, 305-306, 308-309, 313,
315-317, 319, 358
Leaves, 83, 85, 86, 89, 90, 92, 94, 96, 290, 339, 363
Lecithin, 176, 180, 236-238, 267, 269, 270, 356
Leeks, 92, 94, 464
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Legumes, 33, 39, 50, 63, 65, 75, 76, 83, 85, 86, 94, 98,
158-172, 258, 259, 353, 375, 464
Lemon juice, 5, 91, 96, 275, 348
Leucine, 120
Leuconostoc citrovorum, 214
Leuconostoc destranicum, 214
Ligaments, 136
Lignin, 67, 84, 85, 97, 98
Likeability tests, 10
Limonene, 86
Limonoids, 464
Linoleic acid, 65, 235, 237-240, 242, 259
Linolenic acid, 235, 237, 239-242, 245, 259
Lipases, 75, 127, 206, 208, 209, 220, 247, 248, 327-328
Lipid(s), 64, 65, 129, 155, 176, 204, 215, 235, 236, 238,
250, 258, 267, 275, 281, 294, 313, 375
Lipid analogs, 258
Lipophilic properties, 236, 271, 277
Lipoproteins, 126, 129, 184, 185, 211, 251, 270, 275,
314, 335
Lipoxygenase, 127, 248
Liquid
in batters and dough, 235, 302
in cake, 314
foams and, 190
in pastry, 313-314
in quick bread, 312-313
starches and, 50
in yeast breads, 312
Liquid nitrogen (LIN), 333, 334, 378-379
Listeria, 184, 415
Listeria monocytogenes, 170, 171, 397
Listeriosis infection, 398
Liver cancer, 402
Locust bean gum, 53, 58-60, 152, 255, 362
Logarithmic death rate (of bacteria), 329
Log phase (of bacterial growth), 400
Long-chain fatty acids, 242, 257, 356
Long-patent flour, 68
Low-density lipoprotein (LDL) cholesterol, 184, 259
Low-fat foods, 59, 80, 253, 451
Low-fat ice cream, 217
Low-fat milk, 211, 214, 221, 224, 228, 467
Low-methoxyl pectins, 54-56
Low-sodium milk, 226
Low-temperature longer time (LTLT) pasteurization, 209
Lubricants, 243, 247, 358, 362, 358
Lump formation, 282
Lunch meats, 144, 152, 155, 172
Lutein, 89
Lycopene, 89, 176, 178, 365, 460, 464
Lypolytic enzymes, 140
Lysine, 65, 73, 75, 120, 126, 158
Lysozyme, 176, 198, 199

M

Macaroni, 72, 77

Mad cow disease, 171, 419

Magnesium, 23, 84, 86-88, 177, 206-208, 226, 227,
363, 364

Maillard browning
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of cake, 282, 308, 314, 317
causes and effects of, 127, 305
corn syrup and, 34, 308, 356
dehydration and, 336
of egg whites, 126, 282, 313, 314, 356
of milk, 128, 229, 282, 305, 308, 312-314, 336, 356
of quick bread, 308, 312-313
sugars and, 34, 126, 282, 308, 312, 314
of yeast breads, 308, 312, 317
Malic acid, 93, 359, 360
Malt, 66, 74, 75
Maltodextrins, 39, 48, 49, 254-256
Maltose, 30-33, 42, 66, 74, 283, 286, 291, 311, 312, 362
Manganese, 364
Mannitol, 30, 33, 286, 289, 295, 358, 363
Mannose, 29, 30, 58
Maple syrup, 284, 336, 363
Marbled meat, 138
Margarine, 92, 159, 216, 235, 237, 243, 246, 250, 251,
253, 258-260, 265, 307, 314, 354, 358
Market basket patterns of consumption studies, 348
Mass spectrometry, 13
Master sheet, 7
Matured flour, 71
Maturing agents, 71, 353, 366
Mayonnaise, 180, 198, 252, 258-260, 271, 442
Meat
aging/conditioning of, 140-143
alterations to, 151-155, 172
alternatives, 158-161, 172
characteristics of, 136—140
chemical composition of, 138
color changes, 143-144, 153
cooking, 111, 148-151, 172, 197
curing and smoking of, 135, 152-153
cuts of, 135, 138, 147-148, 150, 151, 154, 171, 172,
380, 449
defrosting of, 171
handling process, 144-147
lunch, 144, 152, 155, 172
nutritive value of, 161-168
physical composition of, 136—138
pigments of, 139, 143-144, 151
processed, 58, 144, 151-152, 166, 170, 218, 255, 256,
353, 359
recommended consumption of, 135, 149
red, 135, 143, 144, 152, 166, 171, 339, 371, 382, 399
refrigeration of, 332, 412
restructured, 152—-154
safety of, 170-171, 423, 444
white, 135, 143, 155
Meat Inspection Act, 144, 444
Meat Inspection Program, 145
Meat spots (on eggs), 179
Mechanical drying, 335
Mechanical interfering agents, 294, 296
Medical foods, 465
Melting point, 204, 237-238, 240-243, 246, 247, 261,
282, 374
Memorandum of understanding (MOUs), 431
Meniscus, 266
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Meringue, 125, 180, 184, 186, 187, 189-193, 198, 218,
273, 274, 286
Mesophiles, 399
Metal containers, 338, 432
Metal detectors, 404-406
Metals, toxic, 403, 432
Methionine, 65, 85, 120
Methyl anthranilate, 287, 357
Methyl cellulose (MC), 58, 60
Methyl end of molecule, 239, 241
Methyl salicylate, 357
Metmyoglobin, 144
Micelles, 45, 123, 176, 205, 206, 210, 258, 270
Microbial exudates, 58—-59
Microcrystalline cellulose, 58, 60, 255
Microparticulated protein (MPP), 258, 259
Microwave heating, 103, 325, 337-338, 343
Middle lamella, 84
Middlings, 68, 71
Mild heat treatment, 125, 325, 327-328, 343
Milk
acidophilus, 215, 227, 228
allergy to, 429, 452
as an emulsion, 206, 208, 216
in batters and dough, 305
in cake, 314
classification of, 206-208
composition of, 204-206
condensed, 209, 212-214, 217, 228, 229
cooking applications, 218-219
cultured, 203, 213-216, 228, 229, 250
defined, 203-204
from different species, 203, 207, 226
dried, 203, 208, 213, 229, 335
evaporated, 58, 59, 203, 206, 211-213, 224, 228,
229, 337
filled, 224
flavor of, 208-209
fluid, 184, 203, 208-210, 212, 213, 216, 226, 228,
229, 372
homogenization of, 204, 211
imitation, 223, 224, 227
low-fat, 204, 206, 211, 214, 215, 221, 224, 228
marketing, 229
nonfat, 23, 204, 206, 207, 211-216, 222, 224, 228
nutritive value of, 213, 224-227
pasteurization of, 208-211, 328
processing of, 209-212
products, 203, 204, 206-210, 214-218, 223-227, 229,
288, 353, 452
safety and quality of, 227-229
sanitation and grading of, 208
skim, 23, 204, 206, 212, 214, 217, 219, 221, 222, 224,
226, 250
types of, 212-216, 226
Milk solids, not fat (MSNF), 203, 204, 211, 212,214, 217
Milk substitutes, 223-224
Millet, 74, 75, 80
Milling, 63-65, 67-70, 72, 304, 305, 353
Minced fish, 156, 158
Mineral(s)

Index

as additives, 345, 358, 363, 364, 366
in cereal grains, 65
in eggs, 177, 192
in fruits and vegetables, 86, 104
in meat, 140
in milk, 206, 226-227
new product formulation and, 365-366
Mineral oil, 183, 199
Misbranded food, 442-443
Miso, 161
Mixed triglycerides, 236
Modified atmosphere packaging (MAP), 95, 370,
376-379
Modified starches, 32, 39, 4548, 255, 359, 361
Moist heat, 43, 136, 148, 150, 151, 172
Moisture, 11, 22, 23, 45, 73, 94, 151, 171, 177, 181, 183,
185, 187, 213, 220, 222, 223, 247, 254, 255,
282-284, 292, 294, 305, 307, 311, 317, 318,
333-335, 337, 341, 354, 356, 358, 372-376, 378,
382, 383, 399, 409, 416, 418
Molasses, 97, 281, 283, 284, 286, 289, 308, 309, 362
Mold, 12, 18, 22, 40, 59, 95, 177, 209, 219-223, 243, 286,
306, 319, 329, 335, 337, 356, 358, 360, 375, 377,
378, 380, 382, 400, 402, 419, 429, 430
Molecular friction, 338
Molecular solutions, 20, 32
Molybdenum, 364
Monoglycerides, 224, 235, 236, 252, 261, 270, 306, 307,
314, 356
Monomers, 350, 373
Monosaccharides
defined, 29
examples of, 29-32
Monosodium glutamate (MSG), 5, 346, 357, 441
Monounsaturated fats, 243, 450
Mouthfeel, 4, 32, 39, 47, 48, 58, 60, 176, 208, 235,
253-255, 258, 272, 353, 357, 361
MSG. See Monosodium glutamate (MSG)
Mucilages, 67, 361
Muffins, 91, 301-303, 313, 315-316
Muscle tissue
contraction of, 141
postmortem changes in, 141-143
structure of myofilaments, 140-141
Mustard, dry, 251, 267, 271, 311
Mutton, 135, 148, 152
Mutual supplementation, 158—159
Mycobacterium tuberculosis, 210
Mycoprotein, 161
Myofibrils, 136, 139-141, 150, 154
Myofilaments, 140-143
Myoglobin, 119, 123, 129, 135, 139, 140, 143, 144, 152,
155, 156, 171
Myosin, 123, 136, 139-142, 150, 154,
156, 158

N

Natick Laboratories, 409

National Academy of Sciences (NAS), 147, 152

National Advisory Committee for Microbiological
Criteria for Foods (NACMCEF), 409
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National Aeronautics and Space Administration
(NASA), 409

National Cattlemen’s Beef Association (NCBA),
135, 148, 152

National Center for Complementary and Alternative
Medicine, 93

National Center for Nutrition and Dietetics, 453

National Cholesterol Education Program (NCEP), 238

National Food Processors Association, 450

National Institutes of Health, 93, 355

National Livestock and Meat Board, 148

National Marine Fisheries Service (NMFES), 447

National Organic Program (NOP), 100

National Research Council (NRC), 346

National Restaurant Association, 397

National Yogurt Association, 215

Natural cheese, 221-223

Natural drying, 335

Natural emulsifiers, 269-270

Natural flavoring substances, 357

Naturally occurring additives, 352, 395

Negatively charged (acidic) amino acids, 120

Neotame, 287

Neural tube defect, 364, 365, 452, 460

Newtonian fluids, 12

Niacin, 64, 66, 67, 72, 73, 77, 177, 206, 207, 226,
348, 358

Nitrates, 152, 352, 356

Nitrites, 144, 152, 153, 170, 352, 353, 355, 356, 360

Nitrogen, 92, 129, 236, 286, 333, 360, 377-379

Nitrosamines, 152, 353, 355, 364

Nitrous oxide, 360

NLEA. See Nutrition Labeling and Education Act
(NLEA) (1990)

No-fat baked products, 318

No-fat foods, 253

Nonclimateric vegetables, 95

Nonenzymatic browning, 126, 185, 282, 314, 336.
See also Caramelization; Maillard browning

Nonfat milk, 23, 204, 206, 207, 211-216, 222, 224, 228,
255, 305, 357

Non-Newtonian fluids, 12

Nonpolar side chains, 120

Noodles, 72, 77

Norwalk virus, 399

Nuclei, 292, 293, 296

Nursing women, foodborne-disease risk in, 417

Nutraceuticals, 105, 365, 367, 457, 461-463, 465

Nutraceuticals Institute, 463

NutraSweet®, 287

Nutrient supplements, 358, 359, 363-366, 469. See also
Mineral(s); Vitamin(s)

Nutrigenomics, 457, 471

Nu-Trim, 255

Nutritional additives, 347

Nutrition labeling, 90, 103, 440, 441, 443,
449-453

Nutrition Labeling and Education Act (NLEA) (1990)

cost of implementing, 450

487

medical foods and, 465
provisions of, 441
Nutritive value
of baked products, 312, 318
of eggs, 175, 178, 180, 192-196, 306, 313, 319
of fats and oils, 259-260
of fruits and vegetables, 83, 99—-100, 103, 104—-112
of grains, 77-80
of meat, poultry, and fish, 161-169
of milk, 208, 211, 213, 224-227
of preserved foods, 325, 342
of starches, 49-50
of sugars and sweeteners, 294-295
Nuts, 65, 83, 98, 130, 158, 159, 161, 166, 217, 257, 260,
291, 312, 318, 353, 378, 429, 432, 452, 467

(0]
QOat(s), 50, 63, 65, 66, 74-75, 77, 80, 193, 254-256, 302,
361, 452, 460, 469
Oat bran, 65, 75, 361
Oatrim, 256
Objective evaluation
sensory evaluation compared with, 13-14
of texture, 4, 13
Occupational Health and Safety Administration (OSHA),
430, 447
Octadec (nomenclature segment), 239-240
Octadecenoic acid, 238-240
Odor, 6, 92, 169, 179, 185, 209, 245, 247-249, 261, 332,
360, 370, 374, 381-384, 386, 428
Ohmic heat, 340
Oic (nomenclature segment), 239
Oidum lactis, 221
Qil(s)
in batters and dough, 306-307
in cake, 314
composition of, 243-245
deodorized, 245, 247, 261
deterioration of, 247-249, 261
essential, 93, 111, 357
fruits and vegetables and, 93
melting point of, 242-243
minor components of, 236237
nutritive value of, 259-260
in pastry, 250, 313-314, 316
production and processing methods, 245
properties of, 241-243
in quick bread, 312-313
recommended intake of, 252-254
shortening power of, 249-251
structure and composition of, 235-237
Oil-in-water emulsions, 216, 236, 251, 265, 268, 271
Olean®™, 256-258, 357
Oleic acid, 65, 217, 239-241, 243
Olestra, 256258
Oligosaccharides, 27, 33, 283
Omega-3 fatty acids, 240, 241
Omega-6 fatty acids, 240
Omega naming system (fatty acids), 240-241
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Onions, 91, 92, 94, 95, 97, 208, 215, 282, 290, 332, 360,
415, 464
Open date labeling, 427, 447
Oregon State University, 45, 223
Organelles, 84
Organic acids, 5, 33, 83, 84, 88, 91, 93, 97, 170, 359
Organically grown fruits and vegetables, 99-100
Organic flour, 71
Organic Foods Production Act (1990), 99
Organic Seal, of USDA, 99
OSHA. See Occupational Health and Safety
Administration (OSHA)
Osmosis, 87, 96-98, 337
reverse, 336, 337
Osteoporosis, 452, 460, 469
Ovalbumin, 176
Oven spring, 317
Overrun, 217
Ovovegetarian diet, 175, 192
Oxidation, 89, 90, 140, 144, 150, 204, 208, 209, 244, 248,
249, 253, 261, 332, 334-336, 353, 360, 364, 366,
371, 378, 380
Oxidative rancidity, 64, 237, 248, 249, 377
Oxygen
bacterial growth and, 399
in packaging environment, 377 (see also Reduced
oxygen packaging (ROP))
Oxymyoglobin, 144
Ozone, 171

P
Packaging
active technologies, 381-382
atmosphere control, 376
as a communication and marketing tool, 385-386
freezer protection, 383
functions of, 370
of the future, 389-390
manufacturing concerns in, 384-389
materials used in, 371-376
migration from materials, 370, 384-385
selection of materials, 384
types of containers, 370
Pack date, 185, 197, 427, 428, 447
Paired preference test, 9
Palm kernel oil, 226, 242, 244, 260
Palm oil, 226, 244, 260
Pantothenic acid, 206, 207, 364
Papain, 85, 126, 127, 154, 184, 219, 220, 356
Paperboard, 210, 211, 351, 372, 374, 382
Paper packaging, 372
Parasites, 170, 339, 374, 387, 397, 403, 430, 432
Parenchyma tissue, 83, 111
Partially hydrogenated oils, 243
Partially hydrogenated vegetable shortening, 246
Pasta, 63, 67, 68, 72, 75-77, 80, 184, 378, 467
Pasteurization
of eggs, 184, 198
high-temperature short-time, 209

Index

low-temperature longer time, 209
of milk, 209-212, 226
steam, 170
Pasteurized process(ed) cheese, 222
Pasteurized process(ed) cheese food, 222
Pasteurized process cheese spread, 222-223
Pasteur, Louis, 328
Pasting, 41
Pastry
ingredients in, 313-314
mixing methods for, 316
Pastry flour, 68, 70, 313
Patent flour, 68
Pathogenic organisms, 22, 23, 103, 111, 145, 149, 208,
210, 214, 327, 328, 331, 337, 352, 397, 444
Peaks, 189, 190, 193, 275, 315, 317, 318, 428
Peanut allergy, 429, 452
Pea starch, 48
Pectic acid, 53, 54
Pectic substances, 53-56, 67, 84-86, 97
Pectin(s)
gel formation, 54-56
high-methoxyl, 54
low-methoxyl, 54, 55
properties of, 54
sources of, 56
Pectinases, 356
Pectinic acid, 53, 54
Pellagra, 67, 348
Penicillium camemberti, 221
Penicillium roqueforti, 220
Penicillium shermani, 221
Pepsin, 219, 220
Peptide bonds, 120, 122, 124, 125-127
Peptide hydrolysis, 126
Perimysium, 136
Permanent emulsions, 252, 272
Pest control, 418
Pesticide Chemical Amendment (1954), 441
PET. See Polyethylene terephthalate (PET)
pH. See also Acid(s); Alkaline environment/ingredients
anthocyanin and, 90-91
bacterial growth and, 397
batters and dough and, 310
eggs and, 188
emulsions and, 272
of enzymes, 126-127
foams and, 190, 275
heat preservation and, 331
isoelectric point and, 124
milk and, 224
ultimate, 142-143
of water, 23
pH control substances, 359
Phenolic compounds, 96, 218, 249, 353. See also Tannins
Phenols, 86, 334, 464
Phenylalanine, 218, 287, 362
Phenylketonuria (PKU), 218, 287
Pheophytin a, 88



Index

Pheophytin b, 88
PHF. See Potentially hazardous foods (PHF)
Phloem, 83
Phosphatase, 206, 210, 327, 328
Phosphates, 152, 154, 213, 352, 358
Phospholipids, 140, 176, 180, 204, 208, 209, 214,
235-238, 260, 270, 275, 276, 313
Phosphoproteins, 129, 205
Phosphoric acid, 236, 358
Phosphorus, 119, 140, 192, 206, 207, 219, 226, 227,
236, 364
Photosynthesis, 83, 85, 87
Physical hazards, 370, 396, 404—405, 430, 432
Phytochemicals, 86, 105, 112, 353, 363, 365, 367,
460, 464
Phytosterols, 86, 238, 259
Pigments. See also Color; Coloring agents
of eggs, 176
of fats and oils, 237
of fruits and vegetables, 87-92
of meat, 140, 143-144, 151
Pillsbury Company, 409
Pineapple juice, 96
PKU. See Phenylketonuria (PKU)
Plant breeders, 100, 261
Plant exudates, 58
Plant sterols. See Phytosterols; Stanols
Plasma membrane, 84
Plastic fats, 243, 246, 306-307, 314, 315
Plasticity, 377
Plastic packaging, 374
Plate freezing, 333
Polar molecules, 20, 338
Polar uncharged side chains, 120
Polydextrose, 254-256, 353
Polyethylene (PE), 373, 374, 376, 382, 384
Polyethylene naphthalate (PEN), 374
Polyethylene terephthalate (PET), 372, 374
Polyethylene with vinyl acetate (EVA), 374
Polymers, 27, 32, 33, 34, 35, 39, 40, 42, 44, 53-56, 5860,
66, 254, 350, 351, 357, 373, 374, 379, 382, 389
Polymorphism, 241-242
Polyols, 256, 288-289, 365. See also Sugar alcohols
Polyoxyethylene sorbitan monostearate, 271
Polypeptides, 122
Polyphenol(s), 96, 127
Polyphenolic compound coagulation, 218-219
Polyphenol oxidase, 96, 127
Polyphosphates, 125, 360
Polypropylene (PP), 374, 376
Polysaccharides, 127, 33-35, 39, 53, 58-60, 85, 356, 357,
361, 375
Polysorbates, 217, 356
Polystyrene (PS), 374
Polyunsaturated fats, 243, 246, 260, 450
Polyvinyl chloride (PVC), 374, 384
Polyvinylidene chloride (PVDC), 374
Pork, 135, 143, 145, 148, 152, 153, 155, 161-163,
169-172, 259, 339, 399, 403, 421
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Portion distortion, 369, 390, 449
Portion sizes, 449
Positional isomers, 238, 239, 260
Positively charged (basic) amino acids, 120
Post, C. W., 76
Potassium, 59, 162, 177, 192, 206, 207, 211, 222, 226,
286, 309, 346, 359, 360, 363, 364, 429, 452, 469
Potassium bromate, 356
Potassium hydroxide, 359
Potassium sorbate, 222, 360, 429
Potentially hazardous foods (PHF), 115, 376, 381, 396
Poultry, 74, 102, 111, 125, 130, 135-173, 196, 197, 259,
290, 303, 333, 338, 339, 341, 342, 348, 353, 359,
372, 382, 388, 389, 395, 397-399, 408, 416, 418,
421-423, 425, 427, 428, 431, 433, 439, 440, 440,
444, 448, 451, 467, 470
Poultry Products Inspection Act, 444
Pour batters, 302, 303, 315-316
Prebiotics, 215, 216, 360, 462
Preference tests. See Affective/acceptance/preference tests
Pregelatinized starch, 46
Pregnant women, foodborne-disease risk in, 417
Prescott, S., 328
Preservation and processing, heat. See also Heat
preservation
dehydration, 184—185, 335-336
direct contact products, 350
of eggs, 183-186
food safety and, 342
freezing (see Freezing)
nutritive value and, 342
radiation, 326, 338-340
refrigeration, 332-333, 400
sugar and, 32
water role in, 22-23
Preservatives, 22, 33, 45, 325, 329, 337, 341, 343, 345,
347, 360, 366, 378, 379, 430
President’s Council on Food Safety (PCFES), 197
Primal (wholesale) cuts of meat, 147-148
Primary bundles, 136
Primary cell wall, 53, 84
Primary containers, 370
Priority-based Assessment of Food Additives (PAFA),
350, 351
Probiotic flora, 214
Processed meat, 58, 144, 151-152, 166, 170, 218, 255,
256, 353, 359
Processing agents, 347
Produce Marketing Association, 87, 96, 434
Proline, 120, 122-124, 206
Proofed dough, 308, 316
Propagation stage (of autoxidation), 248, 249
Propellants, 360, 366
Propionic acid, 352
Propylene glycol, 358, 361
Propyl gallate, 249, 353
Protease(s), 86, 143, 206, 219, 220, 223, 356, 464
Protease inhibitors, 464
Protection Act (FALCPA) (2004), 452



490

Protein(s). See also Egg(s); Fish; Legumes; Meat; Milk;
Poultry
bacterial growth and, 397
in batters and dough, 302-304
in cereal grains, 64—67
combining, 158-159
complete, 65, 76, 138, 156, 158, 159, 165, 171, 172,
176, 192
conjugated, 128
in eggs, 119, 128, 175, 177, 187, 190, 193, 196, 199,
207, 254, 258, 309
as emulsifiers, 128, 269-270
fibrous, 123
in fish, 156
in fruits and vegetables, 85
functional properties of, 127
globular, 123
incomplete, 85, 158, 159, 172
in meat, 138
microparticulated, 258, 259, 357
in milk, 205-206, 226, 294
on nutrition labels, 450
reactions and properties of, 124—126
starch gelatinization and, 40
structure and conformation of, 119-124
surface-active properties of, 267
Protein derivatives, 361
Protein-derived fat replacements, 257-259
Protein-digestibility-corrected amino acid score
(PDCAAS), 129, 130, 176, 192, 193, 199, 201
Protein primary structure, 122, 124
Protein quarternary structure, 123-124
Protein secondary structure, 122—123
Protein tertiary structure, 123
Proteolytic enzymes, 85, 126, 127, 140, 143, 219
Protopectin, 53, 54, 95
Psychological factors, taste sensitivity and, 6
Psychotrophs, 399
Public Health Service Act (PHS Act), 389, 443
Puff drying, 335
Puffer fish, 403
Pull date, 111, 427, 447
Pure Food Law (1906), 440
P value, 8
Pyranose structures, 28
Pyridoxine, 206, 364

Q
Q fever, 210
Quality
aspects of, 3-5
defined, 3
of milk, 227-229
objective evaluation (see Objective evaluation)
sensory evaluation (see Sensory evaluation)
taste sensitivity and, 5-6
Quality assurance (QA), 366, 405, 407, 409
Quick bread, 63, 75, 301, 308, 312-313, 315, 319
Quinoa, 75, 80
Quorn, 161

Index

R
Radiation, 102, 171, 326, 337, 339, 340, 350, 375, 382,
440, 442, 447, 453. See also Irradiation
Radio frequency identification (RFID) tags, 385, 449
Raffinose, 33
Rancidity
of baked products, 305
of fats and oils, 245-251
hydrolytic, 247-248
oats and, 74-75
oxidative, 246, 248-249
Random coil, 122-124
Ranking tests, 9
Raw sugar, 254, 281, 283
Raymond, Richard, 431
Ready-to-eat (RTE) foods, 111, 171, 197, 342, 377,
421, 425
Rearrangement, 239, 246. See also Interesterification
Recalls, 70, 72,91, 98, 142, 154, 171, 214, 217, 218, 256,
313, 387, 404, 407, 419, 429, 441, 446
Recrystallization, 319, 334
Recycled papers, 372
Red meat, 135, 143, 168, 339
Reduced-fat baked products, 318
Reduced oxygen packaging (ROP)
benefits of, 377-378
defined, 376-377
Reduced-sugar foods, 295
Reducing sugars, 33, 126, 229, 282, 283, 308
Reference carbon atom, 28
Reference Daily Intakes (RDIs), 364
Reference hydroxyl group, 28
Refrigeration, 57, 95, 127, 146, 156, 170, 185, 196, 209,
214, 227, 272, 325, 327, 332, 336, 375-381, 397,
398, 400, 412414
Rendered fat, 244, 245
Rennet, 126, 127, 206, 218-220, 458
Rennin, 206, 218-221, 223, 356
Research Chef’s Association (RCA), 470
Resins, 372, 374-376
Resistant starches, 49
Restructured meat, 153—-154
Retail cuts of meat, 148
Reticulin, 137, 139
Retort packaging, 376
Retrogradation, 22, 44-45, 47, 50
Reverse osmosis, 336, 337
Rheology, 4, 11-13
Riboflavin, 66, 67, 72, 77, 177, 206-210, 217, 226, 228,
354, 358, 364, 371
Riboflavin-5’-phosphate, 364
Rice, 39,44, 47,48, 63, 65, 66, 71-73,75-77, 80, 83, 158,
161, 216, 227, 254, 256, 302, 305, 318, 385, 398,
433, 467
Rigor mortis, 141-143, 172
Ripening
of cheese, 220-221
of crystalline candies, 292
of fruits and vegetables, 95
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Room temperature, 5, 18, 45, 112, 189, 190, 197, 198,
235-237, 242, 246, 247, 251, 260, 284, 307, 310,
314, 316, 342, 411, 422, 425, 428

Roots (vegetables), 94

Rope, 318, 360

Roux, 46

Rutgers University, 463

Rye, 65, 66, 74, 75, 80, 128, 302

S
Saccharin, 32, 287-289, 308, 358, 363
Saccharin Study and Labeling Act, 287, 441
Saccharomyces boulardii, 215
Saccharomyces cerevisiae, 311
Saccharomyces exiguus, 311
Saccharomyces kefir, 215, 259
Safety
of batters and dough, 318-319
from biological hazards, 397
from bioterrorism (see Bioterrorism)
from chemical hazards, 403—-404, 432
of eggs, 196
food protection systems for, 405407
of fruits and vegetables, 111, 342, 407, 421
of meat, 169
of milk, 228
from physical hazards, 404-405
of preserved foods, 342
responsibility for, 419-423
surveillance for disease outbreaks, 417418
Salad dressings, 17, 36, 39, 47, 58, 59, 247, 252, 253, 255,
256, 258-261, 265, 271, 362
Salad oils, 247
Salatrim, 256-258
Salmonella
description of disease caused by, 327
surveillance of disease caused by, 417
Salmonella enteritidis (SE), 194, 196198, 396
Salmonellosis, 196, 208, 398
Salt(s)
acid, 5, 110, 120, 125, 152, 199, 208, 214, 216, 218,
219, 272, 275, 285, 286, 301, 337, 352, 358-360
in batters and dough, 301, 307
eggs and, 184, 199, 301
emulsions and, 267
foams and, 190
food preservation and, 325, 342, 343
freezing and, 20, 125, 184, 199
iodized, 348
milk and, 216
starch gelatinization and, 307
in yeast breads, 307, 312, 319
Solutions
dilute (unsaturated), 285, 293
formation of, 32
milk as, 204, 216
molecular, 20, 32
saturated, 32, 292, 293
sucrose, 21, 57, 292
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sugar, 184, 283, 285, 292-294
supersaturated, 20, 32, 285, 293
Solvents, 17, 21-23, 87, 92, 251, 284, 305, 357, 360, 366
Sorbic acid, 222, 352
Sorbitan monostearate, 271
Sorbitol, 33, 217, 255, 256, 258, 289, 295, 353, 358, 363
Sorghum, 47, 74, 75
Sour cream, 203, 214, 228, 229, 258, 259, 314, 411
Sour tastes, 5, 93
Sous vide packaging, 376, 377, 379-380, 398
Soybean(s), 39, 50, 66, 101, 158, 159, 161, 166, 236, 245,
256, 432, 452, 464
Soybean oil, 159, 192, 235, 243-245, 258
Soy flour, 75, 159
Soy protein, 128, 161, 166, 192, 254, 259, 270, 452, 469
Soy protein concentrate, 161
Soy sauce, 161, 356
Space Laboratory Project Group, U.S. Air Force, 409
SPANS, 271
SPC. See Statistical process control (SPC)
Special Supplemental Food Program for Women, Infants
and Children (WIC), 446
Specific heat, 19, 400
Spectrophotometers, 11
Spherical aggregates, 51
Spices, 63, 76, 89, 90, 93, 97, 152, 153, 251, 252, 267,
311, 312, 314, 315, 339, 342, 345, 346, 353, 357,
398, 411
Spinach, contaminated, 396
Spoilage, 4, 22, 23, 102, 103, 169, 181, 210, 214, 229,
319, 325-329, 331, 332, 336, 339, 341, 347, 352,
366, 369, 370, 376-378, 381, 382, 386, 387, 390,
402, 403, 418-419, 426, 428, 432
Sponges (dough), 311
Spores, 170, 329, 330, 341, 380, 382, 400, 402
Spot contamination, 170, 401, 402
Spray drying, 184, 213, 336
Spring wheat, 67, 70, 76
SSOPs. See Sanitation standard operating procedures
(SSOPs)
Stabilized (substituted) starches, 47
Stabilizers, 12, 27, 34, 35, 53, 58-60, 214-217, 224, 252,
270-272, 275, 290, 361-362, 366, 384, 386
Stachyose, 33
Staling, 22, 23, 45, 180, 238, 306, 307, 319
Standard of fill of container, 442, 443
Standard of identity, 216, 222, 223, 224, 226, 250, 252,
363, 441-443
Standards of minimum quality, 442
Stanols, 237, 259, 452, 469
Staphyloccal intoxication, 398
Staphylococcus aureus, 170, 171, 355, 397, 398
Starches
acid modified, 47
in batters and dough, 358
cold water-swelling, 47
cooking with, 48
cross-linked, 47
defined, 34, 39
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Starches (cont.)
as fat replacements, 254-255
foams and, 272
in fruits and vegetables, 83
gelatinization of, 282, 305, 307, 308, 314
gelation of, 40
lump formation in, 282
modified, 32, 34, 39, 4548, 254-256, 357, 359, 361
nutritive value of, 49
pregelatinized, 46, 72
properties of, 34
resistant, 47, 49
retrogradation of, 22, 45
separating agents for, 50
sources of, 39, 50
stabilized (substituted), 47
structure and composition of, 40
syneresis of (see Syneresis)
uses in food systems, 48
waxy, 40, 44, 47
Starters (dough), 126, 214, 221, 311
Stationary phase (of bacterial growth), 400
Statistical process control (SPC), 407
Steam, leavening with, 306, 309
Steam pasteurization, 170
Stearic acid, 239, 241, 242, 257
Steel, 91, 97, 154, 335, 340, 371, 403
Stems, 39, 83, 85, 94, 151, 168, 311, 401, 411, 412
Steric effects, 124
Steric fit, 55
Sterilization, 210, 213, 328, 374, 375, 382. See also
Commerecial sterility; Ultrapasteurization

Sterols, 140, 176, 204, 235-237, 259, 260, 452, 464, 469

Stiff dough, 302, 313
Stigmasterol, 237
Stirred custard, 188
St. Joseph’s Philadelphia Jesuit University, 463
Storage
of baked products, 318
of eggs, 185
Straight grade flour, 68
Streptococci, 213, 214
Streptococcus bulgaricus, 221
Streptococcus cremoris, 221
Streptococcus diacetylactis, 216
Streptococcus lactis, 214, 221
Streptococcus thermophilus, 214, 221
Stromal proteins, 138, 139
Structure, 3, 18, 28, 39, 54, 64, 83, 119, 136, 175, 205,
235, 266, 282, 301, 334, 365, 400, 463
Subcutaneous fat, 138, 140
Sublimation, 19, 334, 335
Subprimal cuts of meat, 148, 171
Subthreshold concentration levels, 5
Sucralose, 288, 363
Sucrose
crystallization and, 32, 57, 284
defined, 282
nutritive value of, 294
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properties of, 284-285
Sucrose polyester, 256, 357
Sucrose synthetase, 95
Suet, 138, 244. See also Tallow
Sugar(s)
altitude-adjusted baking and, 317-318
in batters and dough, 282, 301, 307, 319
in cake, 74, 180, 189, 274, 275, 282, 286, 301, 308,
314, 315, 318
eggs and, 80, 184, 189, 312
foams and, 189
food preservation and, 325, 342, 343
freezing and, 184, 199, 254
fruit preparation and, 98-99
on nutrition labels, 449-450
nutritive value of, 80, 97-98, 180, 294-295, 312,
318, 342
pectins and, 18, 23, 27, 33-34
properties of, 32-33, 281, 284-286, 308
in quick bread, 312-313, 319
recommended intake of, 295
roles of in food systems, 281-282, 295-296
as a separating agent, 46, 50, 282
sources of, 281
starch gelatinization and, 308, 314
types of, 282-284
in yeast breads, 312, 319
Sugar alcohols, 30, 33, 283, 286, 288-289, 294, 295, 362,
363, 452, 469
Sugar association, 284, 289, 291
Sugar beet, 281, 283, 284, 295
Sugar cane, 281, 283, 284, 295
Sugar-free foods, 33, 46, 286, 289, 295, 451
Sugar substitutes, 281, 282, 286-288, 291, 294, 295,
296, 308
Sugar syrups. See Syrups
Sulfites, 96, 352, 360
Sulfur, 84, 86, 92, 93, 96, 119, 120, 158, 176, 188, 192,
206, 226, 286, 336, 464
Sulfur dioxide, 345, 352, 360
Sun drying, 335
Supermarket Savvy Information and Resource
Servicer, 453
Supersaturated solutions, 20, 32, 285, 291, 293
Surface-active agents, 356, 362
Surface tension, 189, 190, 266, 267, 269, 273, 274, 276,
362. See also Interfacial tension
Surfactants, 266-271, 274-276, 415
Surimi, 158, 172
Surveillance network, 417
Susceptors, 372, 382
Sushi, 72, 158
Suspensions, 21, 3941, 46, 362
Sweet corn, 73, 94, 332
Sweet cream butter, 216, 217
Sweeteners
artificial, 283, 286-288, 294, 295, 308, 362
nutritive value of, 394-395, 358
SWEETEST Act (2000), 288
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Sweetness, 5, 32, 223, 281, 284, 287-290, 296, 308,
313, 358

Sweet tastes, 289

Syneresis, 45-47, 50, 128, 184, 188, 190, 221, 334

Synthetic additives, 355

Synthetic coloring agents, 353-355

Synthetic emulsifiers, 270-271, 276

Synthetic flavoring agents, 357

Synthetic gums, 58, 60

Syrups, 12, 32, 34, 60, 72, 73, 96, 99, 184, 191, 223, 224,
281-285, 288, 291-294, 296, 305, 308, 319, 336,
337, 356-358, 362, 366

T
Tallow, 237, 244, 245
Tamper-evident banding, 383-384, 390
Tannins, 92, 218. See also Phenolic compounds
Tartaric acid, 93, 214, 285, 359
Taste buds, 4, 5
Taste panels, 6-9, 11
Taste sensitivity, 5-6. See also Flavor
TBHQ. See Tertiary butyl hydroquinone (TBHQ)
TDF. See Total dietary fiber (TDF)
TDZ. See Temperature danger zone (TDZ)
Teff, 74, 75
Tempeh, 130, 161
Temperature. See also Freezing; Heat
bacterial growth and, 189
crystallization and, 247
emulsions and, 218, 272
foams and, 272
milk and, 208, 210
refrigeration, 57, 272
room, 5, 18, 45, 111, 189, 190, 197, 198, 235-237,
242-244, 246, 247, 251, 260, 284, 307, 310, 314,
316, 342, 411, 422, 425, 428
starch gelatinization and, 308
sucrose solutions and, 21, 32
taste sensitivity and, 5
viscosity and, 12, 13
yeast and, 311, 312
Temperature danger zone (TDZ), 208, 399, 432
Temperature indicators, 382, 401, 402
Tempering, 49, 68
Temporary emulsions, 252, 271
Tenderization
of baked products, 315
fats and oils and, 250, 306, 307
of meat, 85, 126, 127, 135, 136, 142, 150, 356
sugar and, 98
Tendons, 136
Termination stage (of autoxidation), 248
Terpenes, 464
Tertiary butyl hydroquinone (TBHQ), 89, 249, 256, 353
Tertiary containers, 370
Texas Woman’ University, 8—10
Texture
anthocyanin and, 91
of egg custard, 188
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of fruits and vegetables, 97
objective measurement of, 13
taste sensitivity and, 6
of wheat, 75, 80
Textured vegetable protein (TVP), 154, 159, 161
TFES. See Tin-free steel (TFS)
Thermal death rate curve, 329, 330
Thermal death time curve, 329, 330, 331
Thermal runaway, 338
Thermometers, 151, 253, 293, 400, 402, 410412, 421,
422,425, 426
Thermophiles, 214, 221, 399
Thiamin, 64, 66, 67, 72, 77, 85, 88, 108, 206208, 226,
248, 358, 364
Thiamin hydrochloride, 364
Thiamin nitrate, 364
Thickening agents
eggs as, 180
examples of, 275
foams and, 275
proteins as, 50, 128
starches as, 41, 58
Thin-film evaporators, 336
Thiol groups, 120
Threshold concentration, 5
Time-temperature indicators (TTI), 382, 401, 402
Tin-free steel (TES), 371
Tocopherols, 236, 237, 249, 260, 353, 364. See also
Vitamin E
Tofu, 65, 130, 158, 159, 161, 397, 464
Tomatoes. See also Lycopene
Flavr-Savr, 101
legal classification of, 346
Torula kefir, 215
Total dietary fiber (TDF), 67
Total milk solids, 203, 212, 213, 217
Toxic metals, 403, 432
Toxin-mediated infection, 397, 398
Trans fats, 238, 243, 248, 260, 448, 450, 451
Tree nut allergy, 429, 452
Triangle test, 8
Tricalcium phosphate, 352
Trichinella, 170, 339, 358, 403
Trichinella spiralis, 170, 339, 403
Trichinosis, 339, 403
Trien (nomenclature segment), 240
Triglycerides, 176, 195, 204, 206, 235-237, 241-243,
245, 247, 252, 256-258, 260
Trisaccharides, 27, 33
Triticale, 75, 80, 128
Tropical oils, 242, 244
Tryptophan, 65, 73, 126, 158, 226
TTI. See Time-temperature indicators (TTT)
Tuberculosis, 208, 210
Tubers, 35, 39, 40, 50, 75, 85, 94, 108, 254
Tunnels, 303, 313, 315, 333, 335
Turbidity, 3, 4, 23
Turbinado sugar, 283
Turgor pressure, 4, 86-87, 111
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Turkey, 100, 135, 143, 153, 155, 161, 162, 164, 172, 398,
401, 434

TVP. See Textured vegetable protein (TVP)

TWEENS, 271

Typhoid fever, 208

U

Ultimate pH, 142-144

Ultracentrifugation, 205

Ultrafiltration, 218, 336, 337

Ultra high temperature (UHT) processing, 210
Ultrapasteurization, 184, 192, 210

Ultraviolet light, 143, 374

Umami, 5

Undulant fever, 208

Uniform Retail Meat Identity Standards (URMIS), 148
Unsaturated fats, 192, 237, 334, 353

Unsaturated solutions. See Dilute (unsaturated) solutions
USDA. See Department of Agriculture, U.S. (USDA)

\%
Vaccines, 102, 440
Vacuole, 84, 86, 97
Vacuum evaporators, 336
Vacuum packaging, 248, 377, 379-381, 390
Valine, 120
Van der Waals forces, 241
Vanillin, 5, 111, 287, 358
Vapor pressure, 19-23, 274, 275, 285
Veal, 135, 140, 148, 161, 162, 171, 172
Vegans, 59, 102, 103
Vegetables
cell tissue of, 83-84
chemical composition of, 84—86
classifications of, 94
climateric, 94
cooking of, 96
cruciferous, 93, 159
defined, 83
flavor compounds of, 92, 111
harvesting and postharvest changes, 94-95
labeling of, 103
non-climateric, 94
nutritive value of, 90, 104-108
organically grown, 99-100
pigments of, 87-92
ripening of, 95
safety of, 111
Vegetarian diet, 158, 175
Velveeta®, 223
Veneman, Ann M., 431
Vinegar, 5, 42,91, 154, 187, 223, 252,271, 309, 325, 337,
343, 345, 359, 360, 441
Viruses, 397, 401-402, 430, 432
Viscoelastic film, 268
Viscoelasticity, 312
Viscometers, 4, 12, 13, 44
Viscosity
defined, 11

Index

of emulsions, 58
of sols, 58
Vitamin(s)
additives, 346, 365, 469
in cereal grains, 67
in eggs, 176
fat-soluble, 67, 84, 101, 140, 206, 211, 226,
235-237, 364
in fruits and vegetables, 85
in meat, 140
in milk, 204, 206, 226
new product formulation and, 365-366
water-soluble, 20, 84-86, 97, 208, 210, 219, 342
Vitamin A, 176
in eggs, 176
in fats and oils, 235
in fruits and vegetables, 85, 103
in meat, 140, 165
in milk, 206, 210-212, 216, 226
Vitamin B1. See Thiamin
Vitamin B2. See Riboflavin
Vitamin B3. See Niacin
Vitamin Bg, 206, 228, 364
Vitamin B ,, 103, 206, 226, 338
Vitamin B (complex), 65, 80, 140, 364
Vitamin C (ascorbic acid)
freezing and, 86
in fruits and vegetables, 86, 99, 104, 334
in meat, 140, 152, 371
in milk, 206, 353, 371
Vitamin D
in eggs, 80, 192
in fats and oils, 235, 237
in meat, 140
in milk, 206, 209, 211
Vitamin E
in eggs, 192
in fats and oils, 235, 237
in fruits and vegetables, 104
in meat, 140
in milk, 226
Vitamin K, 49, 226
Vitellin, 176, 178, 196
Vitelline membrane, 176, 178
Volatility, 5

W
Water
as a beverage, 23, 203
bound, 21-23, 125
in cereal grains, 65, 67
chemistry of, 17-19
as a dispersing medium, 20-21, 313
entrapped, 21, 22, 45, 56, 303
free, 21-23
fruit preparation and, 98-99
in fruits and vegetables, 22, 86, 95, 111, 421
hard, 23, 359
in meat, 140, 371
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in milk, 23, 203, 206, 305
pectins and, 18, 22, 23
in preservation and shelf life, 22-23
purified, 433
as a separating agent, 46
soft, 23
vegetable preparation and, 111
Water activity (Ay,), 22, 23, 33, 198, 229, 336, 360, 366,
379, 396, 399
Water baths, 186, 188, 189, 198, 218
Water-binding capacity, 124-125
Water-in-oil emulsions, 216, 236, 265, 272
Water-soluble vitamins, 20, 84-86, 97, 208, 210, 219,
342, 364
Waxes, edible, 95, 356, 375
Waxy starches, 47
Weeping, 45, 191, 334
Western Health Reform Institute, 76
Wetting agents, 362
Wheat
allergy to, 67
growth habits of, 68
hard, 65, 67, 68, 70, 302, 304, 313
milling process, 64, 68, 69
soft, 65, 67, 70, 80, 304, 313, 314
spring, 67, 70, 76
structure of kernel, 64—-65
winter, 67
‘Wheat bran, 65, 256
Wheat flour, 44, 48, 64-71, 73, 75, 80, 250, 301, 302, 304,
305, 312, 313, 316, 319
Whey, 123, 128, 188, 204, 206, 208, 211-215, 217-218,
219, 221-223, 226, 229, 250, 254, 255, 259, 305,
337, 357
Whey protein concentrates (WPCs), 218, 259
Whey protein isolates (WPIs), 218, 259
White meat, 102, 135, 143, 155
White sauce, 48, 49, 188, 218, 219
Whole grain products, 64, 67, 80
Wholesome (Wholesale) Meat Act (1967), 144
Wholesomeness, 144—146, 155, 159, 179, 199, 208, 347,
354,361, 419, 427, 428, 440, 443, 444
Wholesome Poultry Products Act (1968),
155, 444
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Whole-wheat flour, 64—66, 80, 305

William, U., 328

Wine, 12, 72, 92, 96, 342, 352, 357, 360, 464
Winterization, 247, 261

Winter wheat, 67, 70

Wood packaging, 370

World Health Organization (WHO), 63, 175, 346
WPCs. See Whey protein concentrates (WPCs)
WPIs. See Whey protein isolates (WPIs)

X

Xanthan gum, 58, 59, 152, 255, 256
Xanthophylls, 71, 88, 89, 176, 178, 204
X-rays, 102, 404, 405

Xylem, 83

Xylitol, 33, 289, 295, 363

Y
Yeast
autolyzed, 358
foodborne illness caused by, 402—403
properties of, 286
Yeast breads
dough mixing in, 302
ingredients in, 302, 312
Yield, of meat, 153
Yield stress, 12
Yogurt, 10, 58, 203, 214-215, 218, 228, 238, 255, 256,
259, 282, 360, 467
Yolk, egg
in cake, 314
color of, 180
separating white from, 190
structure and composition of, 175-179

V4

Zinc, 67, 88, 119, 140, 155, 165, 192, 207, 227, 358,
364, 403

Z-lines, 140, 143

Z-Trim, 255, 256

Z value, 330

Zwitterions, 120
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