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An Essential Household Reference…Revised and UpdatedWith our culture’s growing interest in
organic foods and healthy eating, it is important to understand what food labels mean and to
learn how to read between the lines. This completely revised and updated edition of A
Consumer’s Dictionary of Food Additives gives you the facts about the safety and side effects of
more than 12,000 ingredients–such as preservatives, food-tainting pesticides, and animal drugs–
that end up in food as a result of processing and curing. It tells you what’s safe and what you
should leave on the grocery-store shelves.In addition to updated entries that cover the latest
medical and scientific research on substances such as food enhancers and preservatives, this
must-have guide includes more than 650 new chemicals now commonly used in food. You’ll also
find information on modern food-production technologies such as bovine growth hormone and
genetically engineered vegetables.Alphabetically organized, cross-referenced, and written in
everyday language, this is a precise tool for understanding food labels and knowing which
products are best to bring home to your family.
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completely revised and updated seventh edition of A Consumer's Dictionary of Food Additives,
you will learn how safeguards have weakened since the last edition and that hundreds of new
and untested chemicals have entered the market.Are you aware, for example, that direct and
indirect additives in your food and drink at this writing may beallergens?antibiotics?cancer-
causing agents?digestion disturbers?hormones?pesticides?sex life disrupters?toxins?untested
new chemical compounds?Additives are substances, or a mixture of substances, other than
basic foodstuffs, that are present in food as a result of any aspect of production, processing,
storage, or packaging. BHT and BHA are examples of preservatives and Red No. 3 and annatto
are examples of colorings. Some substances, vitamins E and C, for example, are both nutrients
and additives. The two vitamins are sometimes added for their ability to retard rancidity. The
majority of food additives, however, have nothing to do with nutritional value, as you will see from
the contents of this dictionary. Most are added to feed our illusions. We want enhanced food
because all our lives we have been subjected to beautiful pictures of foods in our magazines, on
television, and on the Internet. We have come to expect an advertiser's concept of perfection in
color and texture, even though Mother Nature may not turn out all her products that way. As a
result, the skins of the oranges we eat are dyed bright orange to match our mental image of an
ideal orange. Our poultry is fed a chemical to turn the meat yellower and more appetizing, and
our fruits and vegetables are kept unblemished by fungicides, pesticides, herbicides, and other
antispoilants. Our meat and fish have color added to give the appearance of greater freshness.
Food additives are estimated to be $23 billion market worldwide.1Lest you think that all additives
are harmful, I want to reassure you that many are beneficial. They delay spoilage, keep us well-
fed, and protect against illness. But scores of added substances are unnecessary, and some
may be harmful, even lethal.I know how all this can be confusing with all the overlapping
underfunded regulatory agencies, the conflicting media reports about the newest studies, and
the advice from the latest diet guru. This seventh edition of A Consumer's Dictionary of Food
Additives has been written to help you choose more wisely in today's marketplace.Positive
ChangesSince the first edition of A Consumer's Dictionary of Food Additives was published in
1978 there have been major positive changes.First, the U.S. Food and Drug Administration



(FDA) and the World Health Organization (WHO); the European Union; and the Japanese,
Australian, and New Zealand food protection agencies have, among others, increased
computerization of information about food additives and made the data available to us and to
each other on the Internet.Second, the evaluation of food additives has become international, so
many more eyes are watching the potions cooked up in the lab.Third, readers like you are
making an effort to become educated about what is good for you and what is not and how to
pierce the hype that surrounds food and drink today. If this weren't true, you wouldn't be reading
this book.Persistent ProblemsHowever, some problems mentioned in all six previous editions
haven't gone away.ANTIBIOTICSThe body of evidence linking extensive antimicrobial use in
food-producing animals and resistant antibiotic strains in human beings continues to grow. Other
nonhuman uses of antimicrobials (in pet animals, aquaculture, and horticulture) may also play a
role in this transfer of resistant bacteria. When resistant pathogenic bacteria are the cause of
infections in humans (as well as in animals), it will often result in inappropriate and/or more
protracted therapy to cure infections and, increasingly, the infections become incurable. Since
the first edition of A Consumer's Dictionary of Food Additives, regulators, including the FDA, the
Food and Agriculture Organization (FAO) of the United Nations, the World Organization for
Animal Health (OIE), and WHO, have been trying in vain to deal with the situation in which the
same classes of antimicrobials may be used in both humans and animals. Few new antibiotics
have been developed to replace those that have become ineffective through resistance.The
Union of Concerned Scientists, a science-based nonprofit organization, estimates that each
year 25 million pounds of valuable antibiotics—roughly 70 percent of total U.S. antibiotic
production—are fed to chickens, pigs, and cows for non-therapeutic purposes like growth
promotion.2 In fact, although the U.S. Food and Drug Administration is theoretically empowered
to withdraw agricultural antibiotics from the market under existing law, in practice its procedures
are so cumbersome that such withdrawals would take years for each type of antibiotic. Indeed,
withdrawal proceedings for other kinds of agricultural drugs have taken up to twenty years to
complete. To avoid these unacceptable delays, the Preservation of Antibiotics for Medical
Treatment Act of 2007 (PAMTA) amends the Federal Food, Drug and Cosmetic Act to withdraw
approvals for feed-additive use of seven specific classes of antibiotics: penicillins, tetracyclines,
macrolides, lincosamides, streptogramins, aminoglycosides, and sulfonamides. Each of these
classes contains antibiotics used in human medicine. The cancellations automatically take effect
two years after the date of enactment unless, prior to that date, the antibiotic's producer
demonstrates to a reasonable degree of certainty that use of the drug as a feed additive does
not contribute to development of resistance affecting humans.3The bill bans only the feed-
additive uses of the named drugs for “nontherapeutic” purposes, defined as use “in the absence
of any clinical sign of disease in the animal for growth promotion, feed efficiency, weight gain,
routine disease prevention, or other routine purpose.” By specifically targeting the
nontherapeutic use of antibiotics, the bill allows for sick animals to receive treatment and for
legitimate prophylaxis. The bill leaves farmers with many options, including other nontherapeutic



antibiotics that are not used in human medicine, as well as improved animal husbandry
practices such as those utilized in Europe and on some U.S. farms. In addition, the legislation
provides that if a nontherapeutic antibiotic that is now used only in animals (i.e., one that is not
one of the seven named antibiotics) also becomes potentially important in human medicine, the
drug would be automatically restricted from nontherapeutic use in agricultural animals unless
the FDA determines that such use will not contribute to development of resistance affecting
humans.The consumer is becoming more aware of the danger of nontherapeutic use of
antibiotics in animal feed; thus you now see RAISED WITHOUT ANTIBIOTICS signs on many
products in the supermarkets. PAMTA will help cut down on the salting of animal feed with
antibiotics just for weight gain.4 The European Union has banned most antibiotics in feed. This
is progress!CANCER-CAUSING AGENTSProgress has not been made as far as stopping the
addition of potentially cancer-causing additives on our plates and in our glasses. In fact, some
regression has occurred. A major report on the relationship between nutrition and the
development of cancer concludes that 3 to 4 million cases of cancer per year could be
prevented by appropriate diet.5 As you will read in this dictionary, scores of food additives are
known or suspected cancer-causing agents, such as the furan flavorings, some colorings, and
benzene.The Delaney Amendment was written by Congressman James Delaney as part of a
1958 law requested by the FDA. The law stated that food and chemical manufacturers had to
test additives before they were put on the market and the results had to be submitted to the FDA.
Delaney's Amendment specifically states that “no additive may be permitted in any amount if the
tests show that it produces cancer when fed to man or animals or by other appropriate tests.”
Ever since it was enacted it has been severely attacked by food and chemical manufacturers
and the Nutrition Council of the American Medical Association. Even several FDA
commissioners and scientists were critics because they claimed the law was unenforceable.
They all agreed that an additive used at very low levels need not necessarily be banned
because it may cause cancer at high levels. Proponents justified the clause on the basis that
cancer experts have not been able to determine a safe level for any carcinogen. This was the
underlying basis in 1959 for a nationwide FDA recall of cranberries contaminated by the weed
killer aminotriazole. Notwithstanding publicity critical of the FDA, this action had beneficial
results, particularly in convincing farmers that pesticides must be used with care.The problems
with identifying exposure to a cancer-causing additive include the following:In most instances,
exposure to cancer-causing agents (carcinogens) takes place twenty to thirty years before a
statistically significant increase is observed.Animal studies may give clues, but laboratory
conditions and the bodies of other creatures may not result in valid conclusions for us.Each of us
is unique in the way our bodies process chemicals based on our age, sex, heredity, medical
history, diet, and behavior. Epidemiologists estimate that approximately one-third of all cancer
deaths can be attributed to diet.6No one knows how much of a cancer-causing agent it takes to
cause cancer.The Delaney Amendment, as pointed out, is being ignored by many producers
and regulators. The listings in this dictionary describe scores of additives known to or suspected



of causing cancer. There are well-publicized ones, such as nitrates and nitrites (see) and lesser-
known ones, such as the flavorings furfural and ally1 isovalerate (see both).There have been
continued attacks against the Delaney Amendment since it was enacted. When Congress
passed the Food Quality Protection Act (FQPA) of 1996, many in the press announced that this
law effectively repealed the Delaney Amendment, which they claimed had banned all traces of
cancer-causing pesticides in processed foods. The act concerned the so-called Delaney
paradox, which, according to Delaney critics, resulted from one bill that seemed to prohibit
residues of cancer-causing pesticides in processed foods, and two others that permitted the
setting of tolerances for carcinogenic pesticide residues in raw agricultural products. What the
FQPA of 1996 did was repeal the prohibition on cancer-causing pesticides in processed foods
that exceed the raw agricultural commodity tolerances plus added a new, more restrictive safety
standard that allows no more than a one-in-one-million risk of cancer from pesticide residues in
both raw and processed foods.7Doesn't that mean equal amounts of cancer-causing pesticides
must be in both raw agricultural products and processed foods?Beside the pesticide interests,
two other great lobbying efforts to abolish or weaken the Delaney Amendment are fighting in the
ring. They are the producers of artificial sweeteners and the makers of food colorings, who both
have additives that are potentially carcinogenic.The late FDA toxicologist Dr. Adrian Gross told
Congress that the artificial sweetener aspartame violated the Delaney Amendment because it
caused cancer in lab animals, especially brain tumors.8 Congress sided with Monsanto. Dr.
Gross's last words on the subject were: “Given the cancer-causing potential of aspartame, aka
‘NutraSweet’ and ‘Equal,’ how would the FDA justify its position that it views a certain amount of
aspartame as constituting an allowable daily intake or ‘safe’ level of it? Is that position in effect
not equivalent to setting a ‘tolerance’ for this food additive and thus a violation of that law? And if
the FDA itself elects to violate the law, who is left to protect the health of the
public?”TOXINSAlthough the testing for cancer-causing additives in our food may be imperfect,
testing for nerve- and brain-damaging additives in our food is really lacking. This is true even
though many scientists believe neurotoxins are more of a problem in food than carcinogens.9,10
No one knows how much of a problem because the testing for toxicity is relatively new as far as
food safety is concerned. The suspected toxins—aside from those in poisonous botanicals, and
certain bacteria production—are usually linked to synthetic food colorings and flavorings.In
humans, neurotoxicity can adversely affect a broad spectrum of behavioral functions, including
the ability to learn, to interact appropriately with others, and to perceive and respond to
environmental stimuli; basically these represent everyday functions that enable people to live
productive lives. The FDA is now focusing on neurotoxicity and is trying to develop more relevant
information about the potential adverse effects of chemicals in food on the nervous system.11In
the meantime, this dictionary cites those chemicals, such as monosodium glutamate and Red
No. 3 (see both) that have been found to be suspected neurotoxins. Most of the other chemicals
identified as neurotoxins are pesticides, since they have long been linked to nerve damage.
They are difficult to avoid unless you grow your own food without chemicals and don't buy



processed edibles. You can reduce your intake by avoiding other additives listed in The
Consumer's Dictionary of Food Additives that have been cited as potential neurotoxins, such as
glutamates used in flavorings, butyl phosphorotrithioate used in animal feed, and the food
coloring Red No. 3 (see all).The estimation of the dietary intake of a chemical residue can rarely
completely reflect the long-term exposure of a population (or individual) to that residue because
of the difficulties inherent in determining long-term food consumption patterns. Nonetheless, an
initial approximate assessment of dietary intake is essential to indicate whether current
regulatory practices for a contaminant are adequate; to provide triggering mechanisms for
deciding whether further, more detailed assessments of intake are required; and, ultimately, to
determine whether further controls over the use of a toxic substance should be
considered.12Toxins in food may or may not survive the cooking process. The botulism toxin
caused by Clostridium botulinum can be inactivated by boiling food for ten minutes. However,
many other toxins are heat stable. For example, Staphylococcus can produce toxins that are not
destroyed by high cooking temperatures. To prevent toxins from developing in food, don't leave
food sitting out at room temperature for more than two hours. On a hot day (90° F or higher),
food should not sit out for more than one hour. Because honey can contain spores of Clostridium
botulinum and has been a source of infection for infants, children less than twelve months old
should not be fed honey. Honey is safe for children one year of age and older. Food-borne
botulism has often been caused by home-canned foods with low acid content, such as
asparagus, green beans, beets, and corn. However, outbreaks of botulism have occurred from
more unusual sources, such as chopped garlic in oil, chili peppers, tomatoes, carrot juice, and
home-canned or fermented fish. Persons who do home canning should follow strict hygienic
procedures to reduce contamination of foods. Oils infused with garlic or herbs should be
refrigerated. Potatoes that have been baked while wrapped in aluminum foil should be kept hot
until served or refrigerated.PESTICIDES PERSIST IN FOODWhen pesticide chemical residues
occur in processed foods due to their use in raw agricultural commodities, this is an enigma. If
the pesticide use was in conformity with an exemption granted or a tolerance prescribed by
American or European agencies, the processed food will not be regarded as adulterated if the
producers followed “good manufacturing practice.” That means if an effort was made to remove
any residue from the raw agricultural commodity in the processing, such as by peeling or
washing, and as long as the concentration of the residue in the processed food when you are
ready to eat it is not more than the amount originally on the raw food, it is considered safe.How
can we know how much pesticide remains in what we are eating? We really can't, especially if it
comes from a country with unskilled and sometimes illegal application of chemicals. In fact, the
attorneys general of Connecticut, Massachusetts, New Jersey, and New York sued the federal
Environmental Protection Agency September 15, 2003, contending that it is allowing
unacceptably high levels of pesticide residues in some foods favored by children.POTENTIAL
FOOD BIOTERRORISMWe want fresh strawberries in winter and tomatoes all year-round, yet
we have replaced many of our farms with housing and roadways and our edibles are



increasingly being grown in other countries. Only a tiny fraction of the foods that enter our ports
is checked by our guardian agencies. Not only do we have to worry about foreign foods with
undesirable additives and residues, we now have to be protected against terroristic tampering.
The FDA in 2003 announced the publication of proposed regulations required by the Public
Health Security and Bioterrorism Preparedness and Response Act of 2002. Two regulations deal
with establishing and maintaining records among food firms and the administrative detention of
foods that may pose a risk to public health. Two regulations concern the registration of food
facilities and prior notice of imported foods. These regulations further bolster the FDA's ability to
protect the more than four hundred thousand domestic and foreign facilities that deal with food
within our country, according to former FDA commissioner Mark B. McClellan, M.D., Ph.D. Under
the rule, manufacturers, processors, packers, distributors, receivers, holders, and importers of
food must keep records identifying the immediate source from which they received the food, as
well as the immediate subsequent recipient. This requirement applies to almost all foreign and
domestic food sources and almost all recipients of food destined for consumption in the United
States. It would assist the FDA in addressing credible threats of serious adverse health
consequences or death to humans or animals.As a side benefit for all, an additional
$20,500,000 was given for Counter Terrorism-Food Safety. The increase is supposed to provide
grants to states, increase laboratory preparedness, and develop the foods registration system.
The grants to the states are meant to be used to build states' infrastructure to enable them to
become part of the Laboratory Response Network and conduct direct federal food inspections.
Increased laboratory preparedness should theoretically allow the agency's laboratory
accreditation program to continue and to develop uniform scientific practices. But according to
some sources within the government, the money was designated but not really provided.There
are loopholes. “To minimize the economic burden on food companies affected” by the rule, the
FDA allows companies to keep the required information in any form they prefer. The proposed
rule also states that existing records can be used to satisfy the requirements of the regulations if
these records contain all the required information. With respect to the immediate previous
source, the specific source of each ingredient that was used to make every lot of finished food
product would have to be identified if this information is reasonably available. What is reasonably
available may vary from case to case, according to the FDA. If an article of food is reasonably
believed to be adulterated and presenting a threat of serious adverse health consequence or
death to humans or animals, firms are required to provide these and other records to the FDA
within four hours during certain business hours, or eight hours at other times. Transporters are
also required to keep similar documentation, including information about all the means of
transportation used.Farms, restaurants, fishing vessels not engaged in processing, and firms
regulated exclusively by the U.S. Department of Agriculture, are exempted from the record-
keeping requirements. With some exceptions, foreign facilities are excluded if their food products
undergo further manufacturing/processing, including packaging, by another facility outside the
United States. Retail food operations are exempted from maintaining records on immediate



subsequent recipients of foods sold directly to consumers.The FDA's Center for Food Safety
and Applied Nutrition not only has set priorities emphasizing the prevention of terrorism on the
food supply and handling transmissible diseases from food to humans, but also has added
emphasis on food additives, dietary supplements, and food biotechnology and increased its
attention on food allergens. It also has responsibility for the multibillion-dollar drug and cosmetic
industries. The FDA's Center for Food Safety has 904 full-time employees at this writing,
including office personnel, down from 924 in 2001. They are dedicated public servants but they
must deal with the fact that contaminated, diseased food such as Listeria-loaded cheeses can
kill quickly and the FDA can react rapidly, but cancer-causing or neurotoxic additives may
damage and kill slowly over twenty years or more.WHO'S WATCHING THE PORTS?Most of our
food is now imported. The FDA has been able, so it is said, to inspect 100 of 190,000 foreign
food plants. The agency is so understaffed that, at its current pace, it would need at least twenty-
seven years to inspect every foreign medical device plant that exports to the United States,
thirteen years to check every foreign drug plant, and nineteen hundred years to examine every
foreign food plant, according to government investigators.Investigators for the Government
Accountability Office (GAO) found that, in many of its functions, the FDA was unable to provide
even basic information about its inspection responsibilities. For instance, one of the agency's
computer programs estimates that three thousand plants export drugs to the United States.
Another entirely incompatible computer program pegs the number at 6,800.13The FDA is
responsible for ensuring the safety of roughly 80 percent of the U.S. food supply, including $417
billion worth of domestic food and $49 billion in imported food annually. The outbreaks of E. coli
in spinach, Salmonella in peanut butter, and contamination in pet food highlight the risks posed
by the contamination of FDA-regulated food products. Changing demographics and
consumption patterns underscore the urgency for effective food safety oversight. In response to
these challenges, in November 2007, the FDA and others released plans that discuss the
oversight of food safety. The FDA's Food Protection Plan sets a framework for food safety
oversight. In addition, the FDA's Science Board released FDA Science and Mission at Risk,
which concluded that the FDA does not have the capacity to ensure the safety of the nation's
food supply. This testimony focuses on (1) federal oversight of food safety as a high-risk area
that needs a governmentwide reexamination, (2) the FDA's opportunities to better leverage its
resources, (3) the FDA's Food Protection Plan, and (4) tools that can help agencies to address
management challenges. To address these issues, the GAO interviewed FDA officials; evaluated
the Food Protection Plan using a GAO guide for assessing agencies' performance plans; and
reviewed pertinent statutes and reports. The GAO also analyzed data on FDA inspections and
resources.14Who Else Is in the Food Protection Mix?Stay with me, because I must fill you in on
the often confusing alphabet soup of agencies mixed up with food additives. Don't despair when
you come to a listing in the dictionary such as AMS, which is the abbreviation for the U.S.
Department of Agriculture's Agricultural Marketing Service. After an AMS inspection, products
that don't conform to assigned specifications are reported back to the company. The produce



industry relies on AMS's inspectors to provide impartial review and certification of shipments in
various stages of marketing.I have tried to list the abbreviations in several places for you so that
you can look them up easily when you come upon ones you don't recognize.A FLOUNDERING
FDAThe reports and a recent assessment by the FDA's Science Board conclude that the FDA is
so overwhelmed by a flood of imports that it is incapable of protecting the public from unsafe
drugs, medical devices, and food. Another factor that is having a particularly heavy impact on
the international additives industry is the emergence of Chinese firms in the market. In many
sectors, prices have come under heavy pressure as cheaper products have flooded the market
from China. In order to compete with Chinese firms at the lower pricing levels, many Western
suppliers have invested in the Chinese market, having formed joint ventures with local Chinese
firms, acquired local businesses, or built their own production operations within China. But how
do we know food additives from China are safe? There was the scare in 2007 about Chinese
melamine, a cheap substitute for protein, poisoning American pets; then the FDA had to warn
consumers to avoid using any toothpaste labeled “Made in China” because the agency found
levels as high as 3–4 percent of a poisonous chemical, diethylene glycol (DEG), in Chinese
toothpaste. Because of increasing takeover of food additive production, the FDA has been
permitted to open three offices in China to help provide oversight. Although there has been a lot
of publicity about China's missteps, there are also problems all the time with South America and
disadvantaged countries selling food contaminated by pesticides and bacteria.WHAT ABOUT
ADDITIVES DELIBERATELY ADDED TO OUR FOOD?The FDA has a list called EFAUS (Every
Food Additive Added in the United States). It is a great start but far from complete. In fact, the list
does not even have the many new synthetic flavorings in use self-determined generally
recognized as safe (GRAS) by the Expert Panel of the Flavor and Extract Manufacturers
Association (FEMA), a trade organization. The seventh edition of A Consumer's Dictionary of
Food Additives has scores of substances—some of them quite unappetizing—that may be on
your plate but not listed by EFAUS. This book also describes the benefits and potential harm of
food additives, which the EFAUS list does not.The Joint Expert Committee on Food Additives
(JECFA) is an international expert scientific committee that is administered jointly by the Food
and Agriculture Organization (FAO) of the United Nations and the World Health Organization
(WHO). It has been meeting since 1956, initially to evaluate the safety of food additives. Its work
now also includes the evaluation of contaminants, naturally occurring toxicants, and residues of
veterinary drugs in food. To date, the JECFA has evaluated more than fifteen hundred food
additives, approximately forty contaminants and naturally occurring toxicants, and residues of
approximately ninety veterinary drugs. The committee has also developed principles for the
safety assessment of chemicals in food that are consistent with current thinking on risk
assessment and take account of recent developments in toxicology and other relevant
sciences.The JECFA normally meets twice a year with individual agendas covering either food
additives, contaminants and naturally occurring toxicants in food, or residues of veterinary drugs
in food. The membership of the meetings varies accordingly, with different sets of experts being



called on depending on the subject matter of the meeting.The Codex Alimentarius Commission
(CAC) is an international government body formed to protect the health of the consumer and
facilitate international trade in food. In the 1960s, the JECFA began to provide expert advice to
CAC.The European Union (EU) has created a list of approved food additives. EU legislation
requires most additives used in foods to be labeled clearly in the list of ingredients, either by
name or by an E number. This seventh edition presents many evaluations by foreign agencies
because food additives have become global. Although many are now made in China and India,
you cannot be sure where an additive is made.These organizations are doing a painstaking job
of evaluating research on substances in our foods and estimating the average daily intake (ADI)
of such chemicals. It is not realistic to use animals or humans to test every combination of
additives and every chemical that is produced during processing and cooking.Scientists in the
JECFA, the Food and Drug Administration (FDA), and the U.S. Department of Agriculture and
Canadian and Asian regulatory staffs have the desire to protect us from the harmful effects of a
number of food additives. The scientists and regulators must deal with the following:The
problems of underfunding, understaffing, and shortage of qualified expertsThe problem that
most of the evaluations are done just by culling through the huge scientific literature and
deciding which study conclusions are correctThe problem that almost no regulatory testing is
actually done in science laboratoriesThe problem trying to decide how much of an additive we
might eat despite our great differences in size, age, weight, culture preferences, and access to
and ingestion of food and drinkThe problem of the mixture of additives—most foods contain
more than one and usually manyThe problem of how the additives in our food may interact with
the drugs, cosmetics, and environmental chemicals in our lives.The fact is that one agency
might not agree with the assessment of another, even in the same country. Consider, for
example, benzoin, which includes any of several resins containing benzoic acid (see), obtained
as a gum from various trees. The resin is used as a flavoring additive in chocolate, cherry, rum,
spice, and vanilla flavorings for beverages, ice cream, ices, candy, baked goods, and chewing
gum. Benzoin also is a natural flavoring additive for butterscotch, butter, fruit liquor, and rum. It
was tested by the National Cancer Institute and found not to be a cancer-causing additive in rats
and mice, but it may be mutagenic. The National Toxicology Program, however, found it caused
kidney damage in rats.I know all the initialized programs can be confusing. I define them in the
dictionary section for you and here in the foreword, and if you can overcome the frustration they
cause, you will become more knowledgeable about who is protecting or not protecting your food
and what measures you need to take to protect yourself and your loved ones. For example, who
determines which food additives are in our food and drink? Who decides whether they are
harmful or safe?The Joint Expert Committee on Food Additives (JECFA) employs the
maximized survey-derived intake (MSDI) method as the measure of dietary exposure for use in
the Procedure for the Safety Evaluation of Flavoring Agents (PSEFI). The MSDI provides an
estimate of the average exposure of consumers to a flavoring agent, which can then be
compared with its threshold of toxicological concern (TTC). The MSDI is based on the reported



amount of the flavoring agent disappearing into the food supply per year in specific regions—
currently Europe, the United States, and Japan, and on the assumption that 10 percent of the
relevant population would eat the foods containing that flavoring additive.In other words, the
“whole house of cards” is built upon what the flavor manufacturers (see FEMA) themselves
decide is generally recognized as safe and the estimate of how much of the flavoring they
produced disappears into the bellies of 10 percent of Europeans, Americans, and Japanese.The
JECFA has agreed to explore a new additional method of dietary exposure assessment called
SPET—single portion exposure technique. SPET is supposed to provide a dietary exposure
estimate based on use levels recommended by the industry. It aims to represent the ongoing
dietary exposure for a regular consumer who consumes daily a specific food containing the
flavor agent of interest based on a standard portion.Even for known cancer-causing or toxic
flavorings, the European Union's Procedures for Safety Evaluations of Flavoring Agents usually
concludes: “There is no safety concern at estimated current levels of intake”—which of course is
just a best guess. For those additives known to be of more concern, the JECFA often says “the
data were insufficient to allow conclusions” and a “monograph (description including toxicology)
has not been prepared.” In a few situations, the JECFA and the FDA have asked that food
additives be removed from the market—but they have not always agreed upon which ones. The
JECFA sees no harm in bisphenol A (see) but the FDA does, and the EU will not allow growth
hormones to be given to cattle and poultry but the United States does.Decisions, therefore, are
usually made upon information gleaned from published studies and from the advice of experts.
At this writing, the JECFA has revealed a shortage of experts. Progress is slow because the
agencies meet infrequently. In some instances, an additive is approved and even listed as
GRAS, such as in the classic case of cyclamates and, more recently, glycine. The artificial
sweeteners, cyclamates, listed as GRAS were removed from the food market in 1969 because
they were found to cause bladder cancer in rats. At that time, 175 million Americans—including
young children—were swallowing cyclamates in significant doses in many products ranging from
chewing gum to soft drinks. In April 2003, the FDA rescinded its GRAS status for the amino acid
additive glycine, because it said: “Reports in scientific literature indicated that adverse effects
were found in cases where high levels of glycine were administered in diets of experimental
animals and current usage information indicated that the daily dietary intake of glycine by
humans may be substantially increasing due to changing use patterns in food technology.”
Glycine, according to the agency, is a masking agent for saccharin in beverages and bases. It is
also used by food producers to improve protein. Still, there are many food additives—direct and
indirect—widely used that are literally toxic.The JECFA and the FDA do have lists of current
additives slated for top priority evaluation, and you will read about these substances in the
dictionary portion of this book. The submissions for evaluation are so overwhelming that the
JEFCA says it has limited storage space and submitted data can either be returned to
submitters at their expense or destroyed five years after evaluation. The FDA with an even
greater shortage of scientists has been allowing the additive manufacturers, themselves, to



evaluate the safety of their products. With a severe shortage of scientists to evaluate additives,
how many chemicals will linger in limbo?Hexadienal is another example of one U.S. agency not
knowing what another is doing. This food additive is a synthetic chemical with a “green” or
“citrus” odor used in flavorings. A relative, trans-2, 4-hexidienal occurs naturally in a wide variety
of foods, including kiwifruit and peanuts. The National Cancer Institute asked the National
Toxicology Program (NTP)—which actually does laboratory tests for government agencies—to
test hexadienal because of the chemical's cancer-causing potential based on its structure and
its potential link to oxidized dietary fats and human malignancies. The NTP informed the
National Cancer Institute of its findings on October 18, 2001. Its studies showed hexadienal was
indeed carcinogenic in rats and mice, causing oral and forestomach malignancies. The FDA,
however, still lists hexadienal as ASP, meaning the agency has sought “fully updated toxicology
information,” and hexadienal remains as an approved food additive in several different
compounds. The FAO/WHO also says of hexadienal that there is “No safety concern at current
levels of intake when used as a flavoring agent.” Should we be concerned about the use of this
unnecessary chemical that has been found in actual testing to have potential cancer-causing
properties? The Food Additive Organization of the WHO says, “The use of flavorings is justified
only when they impart or modify flavor to food provided the use does not mislead the consumer
about the nature or quality of food.”Does the FDA list of ingredients designated as GRAS mean
they are really safe? The sellers of food products that claim their products are “registered with
the FDA” may have done little more than send a letter to the agency. The Bioterrorism Act of
2002 requires food manufacturers to register with the FDA, but the agency rarely inspects these
facilities or products.FLAVORINGSWhile researching this edition, I found the estimated $6-
billion-a-year flavoring category is the most problematic and the category in need of the greatest
scrutiny today. Unlike many substances added to our food to achieve a technical purpose,
approximately 1,323 flavorings are used just to make foods more appealing. Flavor is taste plus
aroma, mouth feel, and sometimes appearance and sound. Food experts say we will usually not
buy food products on the basis of nutritional or clinical benefits if they don't taste good to us.We
are very busy. We want our meals easy to prepare yet still tasty. Flavoring additives replace the
tastiness lost during processing. They also make products more delectable. Natural products
contain many aroma chemicals. Tarragon essential oil, for example, contains up to seventy-
seven components of scent and coffee, more than eight hundred components. Some products,
on the other hand, have few major components, such as vanilla, which has just its vanillin as the
prime ingredient. Most synthetic flavorings are prepared by using complex mixtures of aroma
chemicals—some of them from nature.15 Of the flavorings on the market, about five hundred
are natural and the balance, synthetic.In reality, there are only five tastes—sweet, sour, bitter,
salt, and the newly recognized savory or umami flavor (the name savory is favored by
Westerners and umami by the Japanese)—given to food by the natural amino acid glutamic acid
and certain nucleotides (see). Monosodium glutamate (MSG) (see) is an example.How do flavor
chemists make the products to be sold to us tastier? Many flavors are due to specific chemical



processes: Fermentation produces cheeses, yogurts, and alcoholic drinks. Roasting and frying,
on the other hand, yield meat, chocolate, toast, and deep-fat-fried food flavors. These cooking
techniques create specific chemical reactions in the food that have been identified. The flavorists
—the Merlins of the additive world—have taken these isolated chemicals and created
commercial additives that mimic the cooking results. These synthetic additives—called process
flavors—aim to provide the taste of home-cooked food. The problem is that when you grill or
heat foods at home yourself or a restaurant does, the natural flavoring produced contains
heterocyclic amines (HCAs) (see), which have been shown to strongly damage genes and to be
cancer-causing agents.16 So the Merlins of flavoring created additives out of the “grilled” and
“browned” chemicals produced on the barbecue and made them available so they could be
added to foods—including meats and breads. Are the synthetic browning and grilling additives
any less harmful than what you can produce on your own grill?When the Merlins reproduce
these delicious “browning effects,” do the chemical compounds created also contain HCAs? The
flavorists claim that the laboratory-made flavorings in this class are heated more quickly and are
mixed with other flavorings so they are less harmful. On current evidence, the Merlins say, a
barbecue is a far greater health hazard than any additive.17 True? No one knows for sure. When
the FDA contacted the Flavor Experts Manufacturing Association (FEMA) and asked if there
were HCAs in process flavors, the “detailed analytical information was not available,” despite the
fact that there were six hundred types of formulations being made commercially by twenty-three
companies in the United States who were putting 17 million pounds of the stuff on the
market.The flavorists and the companies that employ them, as well as the regulating agencies,
say that a little toxicity or cancer-causing or allergy-producing flavoring won't hurt you.How much
of one flavoring and how many different flavorings do you eat at one meal or in one year? Does
anyone really know?Estimates of flavoring substance intake in the populations are very difficult
to determine. What happens, for example, if you add a synthetic or even a natural flavoring to a
food already containing its own potential cancer-causing flavor such as the “browning factor”?
Will the ingestor then get an unmeasured, potentially harmful dose of HCAs?Toxicity is
dependent on the chemical structure of a substance, its bodily absorption, distribution,
metabolism, and excretion. It also depends greatly on the dose. Therefore, the JECFA (see) of
the WHO—which is trying to evaluate the safety of food additives for many countries—believes it
is unnecessary to establish an acceptable daily intake (ADIs, see) for the majority of flavoring
substances, since they are added in such small amounts to our food and drink.WHAT ABOUT
OTHER ADDITIVES?Food additives are rarely used singly in foods, so one meal may contain
many different additives that can interact with one another, as pointed out with flavorings. In
addition, additives can change during cooking or processing. When this book was first published
in 1978, there were thirty-five widely used additives that had been approved as safe for food use
then but have since been removed as unsafe, most of them because they were found to be
capable of causing cancer. At the time of the first edition of this book, food additives were a $1.3-
billion-a-year business in the United States; today they are a $4 billion business. It is estimated



that today 75 percent of the Western diet consists of processed food and that each person
consumes an average of 8 to 10 pounds of food additives per year.18 The European Parliament,
in fact, issued a statement in 2003: “The ever increasing number of food additives leads to an
accumulation of a large number of small risks for food safety, which are not easily evaluable, and
which might create synergy effects between different substances. The total number of
authorized food additives should therefore be limited, so that the industry, when applying for a
new authorization, has to make a proposal for withdrawing an additive of little use.”19Organic,
Natural, or What?The purchase of “organic foods”—animals and crops grown without
pesticides, antibiotics, and hormones—has reportedly been increasing up to 13 percent a year
and is expected to continue at double-digit growth through 2018.20 How do you know a product
is really organic? Government food organic food labeling regulations went into effect in 2002.
The USDA put in place a set of national standards that foods labeled “organic” must meet,
whether grown in the United States or imported. If growers do not follow the regulations, they
can be fined up to $10,000 for each violation. A government-approved certifier is supposed to
inspect the farm where organic food is grown to make sure the farmer is following all the rules.
As a result, if you see the USDA Organic seal on the item, it is at least 95 percent organic. If the
label says “Made with Organic Ingredients,” the product must contain at least 70 percent and up
to 95 percent organic ingredients, excluding water and salt. The USDA seal cannot be used on
these. For products less than 70 percent organic ingredients, labels are allowed to list the
organic items in the ingredient panel only, but not display the word organic on the front. In 2003,
however, four months after the standards took effect, Congress passed legislation permitting
“organic” livestock to be fed nonorganic feed (which may include antibiotics and pesticides)
when organic feed is twice the price of conventional feed. It took ten years of hard-fought
negotiations to get the USDA standards passed, but it took just a little backroom time to weaken
the regulations.A number of synthetic substances are allowed for use in organic crop production,
such as newspapers or other recycled paper without glossy or color inks, streptomycin, soluble
boron products, and hydrogen peroxide (see all). The one nonsynthetic substance prohibited for
use in organic livestock production is strychnine (see), but there are more than forty-one
“nonorganic” additives allowed in processed products labeled as “organic,” including potassium
hydroxide and silicon dioxide (see both). There is ongoing dispute between the FDA, and those
who wish to put “organic” on the label. Tyson, the large American producer of chickens, was
sued by rivals because the company put “raised without antibiotics” on its labels. Competitors
sued, saying the USDA was wrong in granting permission for Tyson's “raised without antibiotics”
label. Tyson was using ionophores (see), an antibiotic widely used in the industry but considered
less harmful by some because it is administered to animals and not humans. The USDA revoked
permission for the Tyson's label and advertising “antibiotic free,” but the company was allowed to
leave the existing labels on the chickens until the products were sold and the new labels
became available.Natural and organic are not interchangeable. Other truthful claims, such as
“free-range,” “hormone-free,” and “natural,” can still appear on food labels. Don't confuse these



terms with “organic.” Only food labeled “organic” has been certified as meeting the USDA's
organic standards. The Food Standards Agency of Britain is also struggling with the definition of
“natural.” In 2002, the Food Standards Agency issued guidelines for the food industry and food
law enforcement authorities on how these terms should be used. In 2004, the agency carried out
a survey of products to see how the food industry was using the terms, and whether the
agency's guidance was being followed. The survey discovered some producers were continuing
to use some of the terms in ways that are potentially misleading to consumers. The agency at
this writing is carrying out research into consumer views on a wider range of terms, including
“farmhouse pate,” “traditional style,” “style,” “handmade,” “premium,” “finest,” “best,” “quality,” and
“selected.” As for “organic,” all food sold under that label must be produced according to
European laws on organic production.In 2008, a U.S. federal judge rejected a claim that the use
of the term “all natural” on Snapple drinks was deceptive because the products contained high
fructose corn syrup (HFCS). Stacy Holk, who had filed the suit on behalf of herself and other
consumers, maintained that the use of the term “natural” was deceitful because the drinks
contained HFCS, a “highly processed sugar substitute,” which is created through “enzymatically
catalyzed chemical reactions in factories.” Holk argued that she had paid a premium for
Snapple's iced tea and juice drinks and had received something “less than and different from
what was promised and bargained for.” The discrepancy arises from the lack of a clear definition
of the term “natural” from the nation's Food and Drug Administration (FDA).The ruling was that it
is up to the FDA, not the court, to define “natural.” Although the FDA provides no formal definition
for “natural,” it does have a longstanding policy regarding the use of the term. This states that a
“natural” product is one that has not had any artificial or synthetic substances added to the
product that would not normally be expected to be in the food—including artificial flavors or color
additives, regardless of source.FDA also does not currently restrict the use of the term “natural”
except on products that contain added color, synthetic substances, and flavors.PASTURE
FEDThe U.S. Department of Agriculture (USDA) recently developed rules for labeling meat from
grass-fed livestock with urging from the Union of Concerned Scientists (UCS). The rules
stipulate that meat labeled “grass fed” must come from animals fed solely on grasses, hay, and
other nongrain vegetation. “This rule will help consumers choose meat from ‘smart pasture
operations’ that are better for the environment,” said Dr. Margaret Mellon, director of the Food
and Environment Program at UCS. “Unlike massive confined animal feeding operations, these
farms use sophisticated land management practices to maximize productivity without despoiling
our air, water and soil.”Raising livestock on pastures avoids the crowding and illnesses that
plague livestock in confined animal feeding operations (CAFOs). Modern grass-fed methods are
also more cost-effective and environmentally friendly because they take advantage of low-cost
grasses that typically require little added water, and few or no synthetic fertilizers and pesticides.
A growing number of farmers across the country are now turning to this modern approach to
livestock production.Additionally, grass-fed beef is better for public health, Mellon, a biologist,
added. A 2006 UCS report found that meat from grass-fed cattle contains higher levels of



beneficial fats that may prevent heart disease and strengthen the immune system than meat
from cattle raised in CAFOs. The study also found that grass-fed meat is often leaner than CAFO
meat.21U.S. Food StandardsStandards of identity (SOIs) for foods were promulgated by the
FDA to provide a measure for adulteration and misbranding. There are about three hundred
standards that resemble recipes, describing the composition of food. The FDA's aim was to
preclude modifications of basic, staple food formulas that would deceive consumers and to
address the concern that synthetic food additives of questionable safety would insidiously find
their way into foods. Regulatory SOIs for food define what a food must or may contain and, in
many cases, how much of an ingredient the food must contain. They also specify which optional
ingredients, if any, a manufacturer can put into a standardized product. Food standards serve to
protect the consumer against unscrupulous food manufacturers who would adulterate their
products by substituting inexpensive, low-quality ingredients for more expensive ones,
according to Jim Griffiths, Ph.D., USP-VicePresident, Food & Dietary Supplement
Standards.22“Foods are thus regulated through standards of identity, but what about the vast
portfolio of added food ingredients? Peanut butter, for example, has a regulatory SOI of at least
90 percent of peanuts. But how about its optional ingredients such as salt and nutritive
sweeteners like sucrose? Shouldn't these ingredients also be standardized?” Dr. Griffiths
asks.The Codex Alimentarius Commission (CAC), a joint intergovernmental body of FAO and
WHO, has worked since 1963 to create harmonized international food standards to make food
safer and trading practices fairer. The Codex Alimentarius (Latin for “food code”) is a collection
of these international food standards, guidelines, and codes of practice whose main purpose is
to protect the health of consumers and ensure fair practices in food trade. It serves as the basis
for many national food standards and related regulations. Representatives from governments,
consumer groups, industry, and academia meet to exchange views about food safety and trade
and to adopt standards.Today we have access to a variety of food from all over the world.
However, there is a risk that this food may be unsafe due to contaminants, additives, or nutrient
content.Moving OnThe Codex Alimentarius Commission (see CAC) held a meeting in 2008 in
Geneva, Switzerland and adopted thirty-five new or revised Codex standards concerning
biotechnology in animals and plants. In addition, they approved new work for its committee on
developing methods for the detection and identification of food derived from
biotechnology.BIOTECH BUILDUPBiotechnology encompasses using living organisms or any
part of these organisms to create new or improved products. It includes the newer forms of
genetic engineering, which offer a faster and more precise and controllable means to
manipulate genes than traditional breeding and selection techniques. The science has been
applied to plants, animals, and foods. Genetic engineering alarms some countries to which we
export our products. For others, it may be an excuse to ban imports competitive with their own
producers. Although the idea of genetic manipulation is unpalatable to many consumers, it is not
new, and without it we wouldn't have bread and cheeses produced by bacteria and yeast. In the
1860s, the scientist Gregor Mendel discovered the genetic principles of selective breeding and



crossbreeding. Using Mendelian genetics, the agricultural community bred hybrid forms of many
crops, selecting traits that made them more resilient and otherwise desirable. Such breeding
methods largely accounted for the phenomenal gains in productivity during the twentieth
century. The most common goals of biotechnology today are tocreate a longer shelf life.expand
the ability to grow.ship perishable products more efficiently.make produce and animals more
productive and disease resistant.Biotech tomatoes, for example, travel better, look very
appealing, and reportedly have more resistance to fungus and insects. Biotech canola oil has
more unsaturated fats while biotech soybeans reportedly have more nutritive value.Although the
biotech vegetables and animals may be more disease resistant, there are still questions about
whether gene manipulation introduces toxins and allergens into food, particularly because many
people are sensitive to allergens. The toxins are still an open question, although studies so far
are reassuring. As for the allergens, that could be a problem since fish genes, for example, may
be introduced into vegetables to reduce spoilage. Naturally occurring toxins are present at low
levels in many foods. Although they have seldom posed a safety problem, they could cause
illness if concentrated at high levels and consumed in large quantities. The introduction of
allergens creates hazards for sensitive individuals, which has prompted the FDA to require
special labeling for such products.The FDA says that it will review genetically altered foods ifthe
concentration of any naturally occurring toxins in the plant has been increased.an allergen not
commonly found in the plant has been introduced.the levels of important nutrients have
changed.new substances have been introduced into food that raise safety questions.there is a
problem with an environmental effect.accepted, established scientific practices have not been
followed.The USDA regulates the products of biotechnology but not the process itself. It requires
notification for genetically engineered crops that are field tested in accordance with specific
safety criteria. In addition, it has special requirements that companies have to satisfy before
slaughtering transgenic animals. They must describe any drugs or chemicals given to the
animals, along with the biological techniques and products used. Before granting approval for
slaughter, the USDA tries to scrutinize safety on three levels:Any hazards introduced by the
transgene; that is, the genetic material introduced into the animalThe safety of the final food
productAny secondary changes in the animal caused by the insertion of new DNASome
consumer and environmental groups believe that the FDA's approach fails to protect public
health because, in their view, genetic engineering poses unique food and environmental safety
risks that warrant premarket testing and review. These groups contend that the FDA's policy
allows manufacturers too much discretion in determining the safety of new food products before
marketing them. Some believe that genetic engineering is a radical new technology—not an
extension of traditional breeding—and will introduce products that have not been a part of the
food supply.Other countries have been developing biotechnology products: Japan and China
have created many products similar to those under development in the United States and are
actively working on more. Japan, for example, has produced a low-allergen variety of rice. China
currently has many test plots of transgenic plants under cultivation. Europe is actively exploring



biotechnology. The nations of Europe, however, have been unable to reach a uniform
agreement, at this writing, on the regulations governing biotechnology. As a result, the research
remains mostly in the laboratory with few field studies under way.There is also an entity known
as the Precautionary Principle (PP) that was introduced into the United Nations in 1972.
Basically, it was intended to provide environmental risk managers with a tool for decision making
about extraordinary environmental threats, such as ship bilge dumping and chemical spills.
Since its introduction it has expanded to a wide base of environmental concerns, including
genetically modified foods and food additives including the bovine growth hormone (BST) (see).
PP is not recognized in the United States, but the EU, Canada, and the WHO have adopted it.
Many in the United States and elsewhere feel that PP is sometimes just used as an excuse to
prevent competitive imports of food products. Still, those who favor PP say that people have a
duty to take anticipatory action to prevent harm: the burden of proof of harmlessness of a new
technology, process, activity, or chemical lies with the proponents, not with the general
public.The European Parliament approved legislation on July 3, 2003, to require labels for food
and feed made with genetically altered ingredients, a move that was hailed by environmentalists
but pilloried by U.S. farmers. Intended to inform European consumers, the legislation requires
supermarkets to label all foods containing more than 0.9 percent of genetically modified
organisms. The legislation also requires genetically modified foods like grains to be traced from
their creation to the EU through the processing stage and into the supermarket.The FDA at this
writing does not require special labeling for foods to indicate whether or not a food or food
ingredient is a bioengineered product.NANOTECHNOLOGY—SIZE DOES
MATTERNanotechnology involves nanometers (nm) that measure one thousand millionth of a
meter. The diameter of a single human hair, for comparison, is about 80,000 nm; a red blood cell
approximately 7,000 nm; a DNA molecule 2 to 2.5 nm, and that of a water molecule almost 0.3
nm. The excitement about nanotechnology lies in the fact that the minute size of nanometers
results in physical and chemical properties that differ significantly from those at a larger scale.
Food industry experts predict that nanotechnology will have a significant impact on food
products in a variety of ways both directly and indirectly. Most foodstuffs contain natural
nanoscale particles. Nanotechnology-based products are increasingly being used to produce
antimicrobial food contact materials commercially available as packaging or as coatings. Current
research on such “smart” surfaces is aimed at the development of surfaces that can detect
bacterial contamination and react against bacterial growth.Silicon chips have been made using
nanotechnology for more than twenty years and nano-enabled sensors, which can detect
chemical and biological contaminants, are expected to have a substantial impact on food safety
and quality. In addition, the use of nanoscale filters in water and in environmental remediation
could have implications for food safety, particularly in developing countries. Eventually, these
advances are expected to make it possible for consumers to learn the source, history, and
storage of a food product and its nutritional characteristics and suitability for individuals' genetic
makeup and lifestyle.New developments, however, are never without potential problems. Many



scientists and consumers are wary of nanotech food. For example, certain nanoparti-cles
possess the ability to cross the blood-brain barrier and can serve as carriers for other molecules.
Information on the bioaccumulation and potential toxic effects of inhalation and/or ingestion of
free-engineered nanoparticles and their long-term implications for public health is needed.
Nanoscale materials may also present new challenges in relation to exposure assessment,
including measurement of nanoparticles in the body and in complex food composition.Approval
systems for food additives have not, in the past, taken much heed of the particle size of the
additive. For nanoparticles, this is obviously an important aspect since nanoparticles may be
handled differently in the body than their previously approved, macro counterparts. It is likely that
the approach will vary from country to country. Most scientific committees that have reviewed the
initial applications of nanotechnology conclude that although consumers are likely to benefit
from this technology, new data and new measurement approaches may be needed to ensure
that the safety of products using nanotechnology are properly assessed.FUNCTIONAL FOODS
AND NUTRACEUTICALSNo matter what you call them, foods that provide health benefits
beyond basic nutrition compose one of the fastest-growing segments of the food additive
industry. Could it be that the burgeoning number of baby boomers—the large number of
individuals approaching sixty years—are eager to hold back diminishing prowess and other
signs of aging? The producers of additives believe that is the target market, but functional foods
at any age are in demand. In addition to good old-fashioned vitaminsand minerals, there are
omega-3 fatty acids, isoflavones, and pro- and prebiotics (see all).In 2008, chocolate and other
candy began being increasingly promoted as “functional foods.” According to data gathered by a
cocoa company, a quarter of Western consumers are interested in chocolate with physical or
emotional benefits. The survey found that functional chocolate is most popular in the United
States, where 14 percent of consumers say they eat it at least once a month.The company's
claims about the popularity of such products appear to be backed up by market research.
Euromonitor reports that the functional market has grown by 15 percent on average per year
over the last four years; however, there has recently been some backlash from regulators and
health advisers. As 31 million Americans turn age sixty-five over the next ten years and as young
people become more health conscious, the demand for condition-specific foods is expected to
greatly increase. Foods that combat high cholesterol, elevated blood pressure, thinning bones,
and diabetes will offer a market for “functional foods” or so-called nutraceuticals. The savvy
maturing population will want omega-3s, polyphenols, vitamins, fibers, flavones, plant sterols,
and more vitamins and minerals in or added to their edibles. Consumers today are already
succumbing to the promotion for “inner” and “outer beauty” foods and drinks. Then there is the
wish to be buff and strong at any age.And what about functional confections for the brain? The
British have launched functional cocoa for a charity—The Food for the Brain Foundation. The
labeling cites the link between diet and cognition at both the supplement and retail level and
offers the following criteria:Low in sugar and doesn't raise blood sugar muchHigh in essential
fats (omega-3, −6, and phospholipids)High in vitamins and mineralsFree from harmful or



unnecessary chemical additives or coloringsPROBIOTICS—PREVENTION FOODSWe have all
heard about the evil bacteria that contaminate our meat and spinach and other edibles we may
ingest, but can there be good bacteria deliberately added to our food? The answer is yes, and
I've been giving some to myself and my family for years. The beneficial bacteria are called
probiotics, a word compounded from Latin and Greek, meaning “favorable to life.” The WHO
defines probiotics as “live microorganisms that when administered in adequate amounts confer
a health benefit on the host.” The idea that friendly bacteria in yogurt, for example, can crowd out
pathogenic organisms was originally propounded by Russian-French bacteriologist Ilya
Metchnikoff in The Prolongation of Life, published in 1907.Today, most products contain bacteria
isolated from milk products, typically species of Lactobacillus or Bifidobacterium, both of which I
have used in powdered or pill form. Now, more and more live microorganisms are being added
to food or used in animal feed. They are considered “friendly germs,” due to their benefits to the
colon and the immune system by restoring microbial balance in the intestine. In addition to
lactobacilli, bifidobacteria, and streptococci, some yeasts and molds, alone or as mixtures, are
now food additives. In marketing probiotics, companies either make health claims based on
research on their own products or make references to the wide range of studies conducted with
various probiotic strains. Many studies have shown that probiotics may, indeed, boost the
immune system. A recent investigation reported by Dr. Mark Besselink of Utrecht University
Medical Center in the Netherlands in the journal Surgery described fourteen randomized
controlled trials on the use of probiotics. The friendly bacteria were given to patients undergoing
abdominal surgery, liver transplantation, or severe trauma. Nine showed a significant decrease
in infectious complications, causing Dr. Besselink to say he was “enthusiastic about preoperative
probiotics.”In another study published in 2007 in the British Medical Journal, it was reported that
probiotics boost immune response to vaccines in adults and reduce respiratory infections in
athletes. Other investigators have reported that lactobacillus adheres to the mucous membrane
of the intestines and is believed to help restore the balance of our gastrointestinal (GI)
microflora, promote gut-barrier functions, diminish the production of carcinogenic compounds by
other intestinal bacteria, and activate the innate immune response and enhance adaptive
immunity, especially during infections.Scientific understanding of probiotics and their potential
for preventing and treating health conditions is still in an early stage, despite the fact that they
have been used in folk medicine for many years. Traditional medicine practitioners are now
paying attention to the “friendly bacteria.” A conference cofunded by the U.S. National Center for
Complementary and Alternative Medicine (NCCAM) and convened by the American Society for
Microbiology explored this topic. According to the conference report, there is encouraging
evidence shown by scientific studies for some uses of probiotics. They include treating
diarrheas, preventing urinary tract or female genital tract infections, reducting recurrent bladder
cancer, shortening intestinal infections, and preventing and managing eczema in children.Do
probiotics have side effects? The experts says if adverse reactions occur, they tend to be mild
and digestive, such as gas or bloating. For more information check the U.S. government's



website .What You Can DoYou must be the primary gatekeeper to protect your family's health by
being a conscientious and informed consumer. The first place to begin is with the food
label.TAKE TIME TO READ THE LABELA food label is a contract between you and the
manufacturer. Like most contracts, it may be difficult to understand and what is not included may
be as important as what is. The government estimates that over the next twenty years, labels will
reduce national health-care costs substantially by making it easier for the public to choose more
healthful diets.Identifying Nutritious FoodsThe goal of A Consumer's Dictionary of Food
Additives is to help you find foods that not only use safe ingredients but also are nutritious.
Again, the label is a key tool for locating and evaluating the nutritional content of foods. The
nutritional chart has been required on almost every foodstuff since the middle of the 1990s. It
provides very valuable information but can be somewhat confusing. The following are
explanations that will make it clearer and more useful for you.Daily values (DV) comprise two
sets of references for nutrients: (1) daily reference values (DRVs) and (2) reference daily intakes
(RDIs).DAILY REFERENCE VALUES (DRVs)These designations are for nutrients for which no
set of standards previously existed, such as fat, cholesterol, carbohydrates, proteins, and fibers.
DRVs for these energy-producing nutrients are based on the number of calories consumed per
day. For labeling purposes, 2,000 calories have been established for calculations. This level was
chosen, in part, because many health experts say it approximates the maintenance calorie
requirements of the group most often targeted for weight reduction: postmenopausal
women.DRVs for the energy-producing nutrients are calculated as follows:Fat based on 30
percent of caloriesSaturated fat based on 10 percent of caloriesCarbohydrates based on 60
percent of caloriesProtein based on 10 percent of caloriesFiber based on 11.5 grams of fiber per
1,000 caloriesThe DRVs for cholesterol, sodium, and potassium, which do not contribute
calories, remain the same no matter what the calorie level.Because of the links between certain
nutrients and specific diseases, DRVs for some nutrients represent the uppermost limit
considered desirable. Eating too much fat or cholesterol, for example, has been linked to heart
disease and too much sodium to the risk of high blood pressure. Therefore, the label shows you
when a product has less than the uppermost limits of DRVs for fats, cholesterol, and sodium,
which are as follows:Total fat: less than 65 gSaturated fat: less than 20 g (total saturated fat now
includes trans fats [see])Cholesterol: less than 300 mgSodium: less than 2,400 mgREFERENCE
DAILY INTAKES (RDIs)A set of dietary references based on and replacing the recommended
dietary allowances (RDAs) for essential vitamins and minerals and, in selected groups, protein.
You will continue to see vitamins and minerals expressed as percentages on the label but these
figures now refer to the daily values. Here are The RDIs—once familiar to us as RDAs:The
mandatory and voluntary dietary components on the label and order in which they must appear
are:Total caloriescalories from fatcalories from saturated fat (including trans fats)stearic acid (on
meat and poultry products only)polyunsaturated fatmonounsaturated
fatscholesterolsodiumpotassiumdietary fibersoluble fiberinsoluble fibersugarssugar alcohol (for
example, the sugar substitutes xylitol, mannitol, and sorbitol)other carbohydrate (the difference



between total carbohydrate and the sum of dietary fiber, sugars, and sugar alcohol, if
declared)proteinvitamin Apercent of vitamin A present as beta-carotenevitamin
Ccalciumironother essential vitamins and minerals.If a food is fortified or enriched with any of the
optional components, or a claim is made about any of them, pertinent additional nutrition
information becomes mandatory. These mandatory and voluntary components are the only ones
allowed on the nutrition panel.When a caloric value for a serving of food is less than 5 calories,
the FDA allows the label to read “zero” calories. If a fat calorie is less than 0.5 grams, it can be
listed as “calories from fat zero.”23Government agencies are not satisfied with the information on
food labels. One of the major problems is that they do not know how much you actually read the
labels. Another is that as new scientific information about the effects of what we eat on our
health becomes available, recommendations should change. The current percent daily values
(%DV) that appear on your food labels are partly based on 1968 RDA (see), and in Canada, the
nutrient information is from that nation's 1983 Recommended Nutrient Intakes (RNIs). The
average daily dietary nutrient intake level sufficient to meet the nutrient requirement of 97–98
percent of healthy individuals in a particular life stage and gender group is signified as the
tolerable upper intake levels (UL)—the highest average daily nutrient intake level that is likely to
pose no risk of adverse health effects to almost all in the general population. As an additive
intake increases above the UL, the potential risk of adverse effects may increase. These
reference values are replacements for the former RDAs in the United States and the RNIs in
Canada, harmonizing the recommendations of the two.Besides giving specific information about
the nutritional value (or lack thereof) of foods, there are other terms that indicate nutritional
value, as discussed in the following.Food GradeThe USDA has established grades for more
than three hundred food products. Grading for most products is done voluntarily at the
manufacturer's request (and expense) by an USDA inspector, and an USDA grade symbol may
then appear on the package; lack of a symbol does not mean substandard product.
Unfortunately, these grades lack continuity among product categories (Grade AA is the highest
grade for eggs; Grade A is the highest for milk). Meat and poultry, however, whether fresh or
processed and packaged, must be inspected and carry an inspection stamp.Special Dietary
Information or DisinformationTo minimize consumer confusion, descriptive terms have been
defined.Nutrient Content Descriptors that May Be Used on Food Labels:Descriptor
DefinitionFreeA serving contains no or a physiologically inconsequential amount: <5 calories;
<5 mg of sodium; <0.5 g of fat; <0.5 g of saturated fat; <2 mg of cholesterol; or <0.5 g of
sugarLowA serving (and 50 g of food if the serving size is small) contains no more than 40
calories; 140 mg of sodium; 3 g of fat; 1 g of saturated fat and 15% of calories from saturated fat;
or 20 mg of cholesterol; not defined for sugar; for “very low sodium,” no more than 35 mg of
sodiumLeanA serving (and 100 g) of meat, poultry, seafood, and game meats contains <10 g of
fat, <4 g of saturated fat, and <95 mg of cholesterolExtra leanA serving (and 100 g) of meat,
poultry, seafood, and game meats contains <5 g of fat, <2 g of saturated fat, and <95 mg of
cholesterolHighA serving contains 20% or more of the daily value (DV) for a particular



nutrientGood sourceA serving contains 10–19% of the DV for the nutrientReducedA nutritionally
altered product contains 25% less of a nutrient or 25% fewer calories than a reference food;
cannot be used if the reference food already meets the requirement for a “low” claimLessA food
contains 25% less of a nutrient or 25% fewer calories than a reference foodLight(1) An altered
product contains one-third fewer calories or 50% of the fat in a reference food; if 50% or more of
the calories come from fat, the reduction must be 50% of the fat); or(2) The sodium content of a
low-calorie, low-fat food has been reduced by 50% (the claim “light in sodium” may be used);
or(3) The term describes such properties as texture and color, as long as the label explains the
intent (e.g., “light brown sugar,” “light and fluffy”)MoreA serving contains at least 10% of the DV
of a nutrient more than a reference food. Also applies to fortified, enriched, and added claims for
altered foods% Fat FreeA product must be low-fat or fat-free, and the percentage must
accurately reflect the amount of fat in 100 g of food. Thus, 2.5 g of fat in 50 g of food results in a
“95% fat-free” claimHealthyA food is low in fat and saturated fat, and a serving contains no more
than 480 mg of sodium and no more than 60 mg of cholesterolFresh(1) A food is raw, has never
been frozen or heated, and contains no preservatives (irradiation at low levels is allowed); or(2)
The term accurately describes the product (e.g., “fresh milk” or “freshly baked bread”)Fresh
frozenThe food has been quickly frozen while still fresh; blanching is allowed before freezing to
prevent nutrient breakdownPercent fat freeUsed only to describe foods that qualify as low
fatHigh potencyDescribes a nutrient in a food that is 100 percent or more of the RDI (see)
established for that product. The term may also be used with multiingredient products if two-
thirds of the nutrients are present at 100 percent of the RDI.AntioxidantMay be used in
conjunction with currently defined claims for “good source” and “high” to describe a nutrient
scientifically shown to be absorbed in a sufficient quantity such as vitamin E to inactivate free
radicals (see) or prevent free radical-initiated chemical reactions in the food.University of
Nebraska Cooperative Extension prepared by Julie A. Albrecht, Extension Food
SpecialistSometimes, you have to learn to read between the lines. There are terms on packages
that may be misleading. For example “unsalted,” “processed without salt,” or “no salt added” may
signify that the producer didn't put any additional salt in during processing but the food may still
be naturally high in sodium. For example, a low-sodium soy sauce has 390 mg of sodium per
teaspoon (and who can use only a teaspoon of soy sauce on a dish) and a popular tomato-
vegetable drink with “no salt added” has 90 milligrams per 4.5 fluid ounces. Salt can also be
listed under dozens of “sodium” designations, such as monosodium glutamate and sodium
caseinate, adding additional salt to your diet. Sugar labeling, like salt, can be deceptive. A food
can be labeled “sugar free” or “sugarless” and still contain calories from sugar alcohols such as
xylitol, sorbitol, and mannitol. A yogurt drink, for example, does indeed have live and active
cultures but among the more than forty additives are sucrose, fructose, dextrose, and
maltodextrin—all sugars. It also contains artificial colors, artificial flavors, and starch.No Nutrition
InformationYou may be confused about the government's efforts at nutrition labeling, but how
about making sense of some foods that are exempt from nutrition labeling? Due to space



limitations, small packages such as a candy bar do not have to provide nutrition information on
the label. However, the address or telephone number must be provided for shoppers who wish
to obtain this material. It's important for consumers to realize that products produced and sold in
the same state and not shipped interstate, or that do not have ingredients that move interstate,
are not subject to FDA regulations. Other foods that do not have to provide nutrition labeling
include:Food produced by small businesses. FDA defines a small business as one with food
sales of less than $50,000 a year or total sales of less than $500,000. The Food Safety and
Inspection Service (FSIS) of the U.S. Department of Agriculture defines a small business as one
employing five hundred or fewer employees and producing no more than a certain amount of
product per year.Food served for immediate consumption, such as that served in restaurants
and hospital cafeterias, on airplanes, and by food service vendors (such as mall cookie
counters, sidewalk vendors, and vending machines).Ready-to-eat foods that are not for
immediate consumption, as long as the food is primarily prepared on-site—for example, many
bakery, deli, and candy store items.Food shipped in bulk, as long as it is not for sale in that form
to consumers.Medical foods.Plain coffee and tea, flavor extracts, food colors, some spices, and
other foods that contain no significant amounts of any nutrients.Donated foods.Products
intended for export.Individually wrapped USDAFSIS-regulated products weighing less than half
an ounce and making no nutrient content claims.Although these foods are exempt, they are free
to carry nutrition information, when appropriate, as long as it complies with the new
regulations.As pointed out on page 20, bioengineered foods, such as “Flavr Savr” tomato and
milk produced with bovine somatotropin (BST) (see), do not list ingredients on their labels.
Government agencies, in fact, forbid dairy food producers to say that no BST was used in their
products.24Who Checks the Nutritional Analysis of a Product?Being on a low-salt diet, I have
often wondered who checks the analysis of a product for the amount of sodium or any other
ingredient. The FDA does not approve, and is not in a position to endorse or recommend,
specific laboratories. The FDA tells food processors: “assistance may be available through the
following sources: trade and professional associations, trade publications, colleges and
universities, and by looking in local phone books under testing or analytical laboratories. For
compliance purposes, FDA uses appropriate methods published by the Association of Analytical
Chemists in Official Methods of Analysis of the AOAC International.”When researchers at
Columbia University, New York, checked the calorie content of packaged foods, they found the
actual calories as much as three-and-one-half times higher than the labels indicated. The blatant
underestimations occurred with regionally sold foods rather than with national brands.25The
FDA has been accused of scant monitoring of deceptive food labeling. In addition, the FDA has
been accused of misleading Congress by ignoring the enforcement of key regulatory provisions
intended to provide accurate food labeling. The claim was made after the government agency
issued a report to Congress on food manufacturers' compliance with food labeling
regulations.The report was conducted in response to concerns of the House and Senate
Appropriations Committees surrounding the agency's efforts to stop inaccurate nutrition



information and misleading health-related claims on food labels. In the document, the FDA
conducted an overview of its accomplishments under the Food Labeling Compliance Program
over the past two years. But according to the consumer advocacy group Center for Science in
the Public Interest (CSPI), which sent a rebuttal of the FDA's report to appropriators in
Congress, the FDA primarily focused on checking for the presence, not the accuracy, of
ingredients.What Don't You Want to Eat or Drink?Over the past thirty years, obesity rates have
increased dramatically worldwide, and the well-documented health problems associated with
obesity can be deadly: diabetes, heart disease, and some forms of cancer. Once considered an
issue only in developed countries, excess weight is now becoming a health problem in low- and
middle-income countries as well.FIGHTING OBESITYThe federal government wants to reduce
the huge number of Americans who are obese, so the FDA is looking for ways to revise labeling
on food packages to help you count calories. At this writing, the rules have not been set but are
likely to include the percentage of the recommended daily calorie intake a product contains. The
agency, recognizing that most people consume a whole snack package and/or soda at once,
proposes that the labels list the total calories instead of just a theoretical “serving.” The FDA is
also proposing that restaurants provide calories and other health information on their menus.
The government agency is recommending increased enforcement to ensure accurate labeling
and research on healthier foods and better weight-loss drugs. The U.S. weight-loss market is
projected to grow from $61 billion today to $69 billion by 2010. Product—usually high-fiber foods
—that give you a feeling of fullness in your stomach are now selling very well.26In the meantime,
could a food additive other than sugar or fat be, in large part, responsible for the current increase
in obesity? Fructose (see) has been used to sweeten food and soft drinks since the 1970s. The
introduction of the high-fructose, corn-based sweetener dovetailed with the beginning of the
sharp rise in obesity rates, which has set alarm bells ringing among public health officials.
Consumption of high-fructose corn sweeteners increased more than 1,000 percent between
1970 and 1990, far exceeding changes in intake of any other food or food group. The corn
fructose additives account for 40 percent of all sweeteners added to food and drink and are the
only sweeteners used in the production of U.S. soft drinks. George Bray, a professor at the
Louisiana State University System's Pennington Biomedical Research Center, pointed out in
2004 that body weights rose slowly for most of the twentieth century until the late 1980s. Since
that time many countries have shown a sudden increase in the rate at which obesity has been
galloping forward; Bray and other academic and government scientists believe that high-fructose
sweetened foods may be a major cause. Other scientists deny that the sugary corn syrup is to
blame.Thanks to pressure by parents and consumer advocates, since the last edition of A
Consumer's Dictionary of Food Additives, food additive producers are paying more attention to
obesity in children, which has skyrocketed. In the effort to remove a lot of additives,
preservatives, and artificial colors or flavors so kids' products can lose the label of “junk food,”
food producers are trying to make more fruit snacks that actually have fruit and juice drinks with
less sugar.BRAIN FOODWith the baby boomers growing older and afraid of losing their



memories and with children in highly competitive schools, magic potions that will nourish and
improve the brain are in demand. One of the biggest growth areas in food marketing involves
additives that are aimed at improving mental performance. Just over one-third of consumers
drink energy beverages to boost their brain function. Coffee, of course, with its caffeine, is the
number one psychoactive drink in the United States. Ginseng, guarana, and taurine and
chocolate are moving up fast, being added to drinks, candy, and gum.27LOW-CARBA recent
craze, quickly taken up by food producers, is the low-carb diet. Books such as those by the late
Robert Atkins, M.D., and more recently, The South Beach Diet by Arthur Agatston, M.D., have
promoted meat, eggs, and other fatty foods over carbohydrates (see). Although the
phenomenon is fading at this writing and dieters are on other kinds of regimens, the shelves of
the supermarkets are increasingly filled with products containing fewer carbohydrates and
calories. They achieve the “low carbs” by doing such manipulations as replacing wheat flour with
soy flour; adding extra fiber and high-fat ingredients and replacing sugar with sugar alcohols
(see). The FDA as of this writing has not set standards for labeling products as “low-
carb.”ENERGY AND OTHER DRINKSSnapple's Fire claims it well help keep your energy going
with gingko biloba, ginseng, and guarana gum (see all), and if you feel stressed, you have only
to down a Celestial Seasonings brew that contains valerian, spearmint, lemongrass oil,
hawthorn berries, and orange blossoms (see all). A company is offering a drink, Joint Juice,
containing glucosamine, a nutritional supplement believed to help rejuvenate joints and treat
arthritis. Mott's Clamato Energgia, according to the company, is the first vegetable juice-based
energy drink geared toward the Latino market. It contains “energy-releasing herbs” like taurine,
ginseng, guarana gum, and B vitamins (see all). If you need to stay awake, you may opt for Jolt
Caffeine-Energy Gum. It contains guarana gum and ginseng (see both). Two pieces are claimed
to contain the same amount of caffeine as one cup of coffee. It comes in spearmint and ice mint
flavors. Dasani, owned by Coca-Cola, promotes a “7-Day Refresh Drink” that will make you “feel
great about yourself” and “renew yourself.” Dasani is, according to its promotion, “purified water
with a unique blend of minerals.” Provexis, at this writing, is hoping to put a “clot busting” health
drink, CardioFlow, on the market. It contains an extract from tomatoes that is said to have a
beneficial effect in reducing the tendency for excessive blood clotting, which in some
circumstances can lead to heart attacks, strokes, and deep vein thrombosis.Clinicians should
consider screening energy drink use in their patients to ensure a greater understanding of the
possible impacts of long-term exposure to the high-dose caffeinated products, new findings
have suggested. Amid concerns over increased reports of caffeine poisoning, researchers at the
University of Massachusetts Division of Medical Toxicology reviewed how the products'
ingredients are absorbed, digested, and then expelled from a body. It is hoped that screening
could allow greater understanding and more effective regulation over the products in the future,
according to the report, published in the journal Clinical Pediatric Emergency Medicine. Of
particular concern in the report was the availability of research directly relating to the impact of
energy drink consumption. “Clinicians should report all suspected cases of energy drink toxicity



to a poison control center,” the researchers claimed. Anheuser-Busch agreed to stop making
and selling caffeinated alcoholic drinks as part of a settlement with eleven state attorneys
general in June 2008. The states' top lawyers alleged that the St. Louis company had failed to
adequately disclose negative health effects of its Tilt and Bud Extra drinks on their labels, made
false or misleading marketing claims that they help users stay up late for partying, and illegally
targeted minors with its advertising.“Quite simply, alcohol mixed with high amounts of caffeine is
a recipe for disaster, particularly in the hands of young people,” said Maine's attorney general,
Steven Rowe, during a conference call. Anheuser said in a statement that it will reformulate Tilt
and Bud Extra, removing caffeine and other stimulants.Caffeine itself is the most common
psychoactive drug. Coffee and tea have caffeine contents of 56 to 100 mg per 100 milliliters (ml)
to 20 to 73 mg per 100 mil-liliters, respectively. Caffeine is present in cola drinks and chocolate
at 9 to 19 mg per 100 ml and 5 to 20 mg per 100 grams, the University of Massachusetts study
stated.According to the research, the use of caffeine within energy drinks is of particular concern
as the current FDA rules allow for a maximum caffeine content in carbonated beverages of 18
mg per 100 ml, yet no restrictions are imposed on energy drinks. “Although their caffeine
concentration (in milligrams per milliliter) may be similar to coffee, energy drinks are often
packaged in significantly higher volumes, resulting in increased caffeine intake,” the report
stated.Taking a prominent leading brand of energy drink as an example, the report found that
packaging sizes did not always reflect the true content of caffeine in a product. “SoBe No Fear
contains 141 mg of caffeine per 16 oz (473 ml) bottle, the equivalent of 1½ cups of brewed
coffee, or 4 cans of regular Coca-Cola,” the researchers noted.The energy drink market is
expected to reach $39.2bn in value by 2010, currently led by the United States where sales were
expected to reach $17bn last year alone, according to Global Industry Analysts.Caffeine, though
easily available and commonly used, is not entirely harmless. Caffeine intoxication can lead to
symptoms such as nausea or palpitations, although in most cases a single energy drink serving
is not sufficient to lead to severe symptoms.In 2005, the University of Massachusetts study
found that the U.S. Association of Poison Control Centers received 46,000 queries related to
concerns over caffeine.Of this number, 2,345 people required some form of treatment at health-
care facilities, the report said.Besides caffeine, there are other additives like guarana, a naturally
derived plant-based stimulant, often used in energy drink formulation. It is itself a product
relatively high in caffeine, with a presence of as much as 250 mg to just 3–5 grams of the
product used. Nonetheless, researchers say the presence of guarana and herbal ingredients like
kola nut, tea, and cocoa do not require caffeine labeling, which possibly results in their omission
from the total stimulant content in the beverage. In their conclusions, the researchers from the
University of Massachusetts said that a number of key areas should be focused on to increase
awareness of the long-term effects of energy drink consumption on children and adolescents.28
These include the mixture of energy drinks with alcohol and the potential impact of energy drink
consumption on obesity.29Avoiding Certain AdditivesContrary to public belief, food additives are
not a modern innovation. Adding chemicals to food began in the dawn of civilization when



humans first discovered that by adding salt to meat, the meat would last longer.The father of
modern food additives laws was Dr. Harvey W. Wiley, who in the early 1900s led the fight against
chemical preservatives such as boric acid, formaldehyde, and salicylic acid. He dramatized the
problem by his famous “Poison Squad,” composed of young men willing to be guinea pigs, which
meant eating measured amounts of these chemicals to determine toxicity. As a result of Dr.
Wiley's pioneering work, the first Federal Food and Drug Act was passed in 1906.The FDA
operates the Adverse Reaction Monitoring System (ARMS) to help serve as an ongoing safety
check of all additives. The system monitors and investigates complaints by individuals or their
physicians that are believed to be related to a specific food, food and color additives, or vitamin
and mineral supplements. The ARMS computerized database helps officials decide whether
reported adverse reactions represent a real public health risk associated with food so that
appropriate action can be taken. You and your loved one are unique, however. An additive that
may not bother someone else at your table may be upsetting and in rare cases extremely
serious to you and/or yours. The following sections identify some of the major potential
problems, especially if you suffer from allergies, food sensitivities, a compromised immune
system, diabetes, high blood pressure, heart problems, or a genetic susceptibility to
cancer.AVOIDING SALTThe basic sources of cereals are salt free—wheat, corn, rice, and oats.
Yet instant oatmeal may contain about 360 mg per serving, instant corn grits 590 mg, and instant
cream of wheat 180 mg. If you're willing to cook the noninstant cereals, you can avoid the high
salt. It's providing the “instant” that dishes out the sodium. Some seventy sodium compounds are
used in foods, as you will see in this book. The National Academy of Sciences, whose experts
establish dietary guidelines, recommends that we ingest no more than 2,400 milligrams of
sodium for the entire day. The average American ingests 3,500 to 7,000 milligrams. (A teaspoon
of salt has about 2,000 milligrams of sodium.) If the numbers for sodium look very low on a label,
look again and be aware of the difference between milligrams (mg) and grams (g). Some
companies make you think there is less by saying 2 grams of sodium, for example, which is
really 2,000 milligrams.AVOIDING SUGARSugar, as you may recall, also masquerades under a
variety of names, such as sucrose, corn syrup, corn sweetener, dextrose, high fructose corn
syrup, honey, invert sugar, brown sugar, raw sugar, maltose syrup, and fruit juice concentrate
(see all in the dictionary listings). Sugar can be difficult to avoid. Common names such as
sucrose, fructose, and corn syrup may be familiar to you but a food can be labeled “sugar free”
or “sugarless” and still contain calories from sugar alcohols such as xylitol, sorbitol, and
mannitol. They may help your weight-loss diet indirectly because they often cause diarrhea.
Saccharin is a nonnutritive sweetener—that is, it has no calories. Aspartame has the same
calories as sugar, but is so much sweeter that only small amounts are needed to provide the
desired sweetness in a product (see both). I hope this book helps you to be a label reader
because two tablespoons of ketchup contains one teaspoon of added sugar, for example. Two
tablespoons of barbecue sauce has 2.5 teaspoons of added sugar and 6 ounces of fat-free fruit
yogurt has 4 teaspoons. Even one cup of tomato soup has 4 teaspoons of sugar. If you drink a



20-ounce cola, you will be imbibing 17 teaspoons of sugar.We may even be getting more than
we bargained for when we get our sweets from fruit juice. A popular brand of diet fruit juice has a
beautiful picture of an open pineapple and a cut orange on its label proclaiming it to be “sugar
free” and “low sodium.” It is, however, artificially colored with FD and C Yellow No. 5 and No. 6,
both recognized allergens; flavored with benzoate of soda, a flavoring agent and also a common
allergen; and sweetened with saccharin and aspartame (see all). Now from what tree was that
concoction harvested?AVOIDING ALLERGENSSeven million Americans are estimated to have
food allergies, and even minuscule amounts of allergens can cause severe reactions and may
even be lethal. According to the American Academy of Allergy, Asthma, and Immunology, more
than thirty thousand people a year are rushed to emergency rooms in the United States because
of food allergies.An allergic reaction to certain food additives may range from an itchy, runny
nose or sore throat to indigestion and even death. Any food may cause an allergic reaction, but
the most common offenders are milk, fish, shellfish, mollusks, soybeans, chicken, nuts, berries,
eggs, peanuts, and some fresh fruits such as peaches and apples.Food allergens—those parts
of foods that cause allergic reactions—are usually proteins. Most of these allergens can still
cause reactions even after they are cooked or have undergone digestion in the intestines.
Numerous food proteins have been studied to establish allergen content. In some food groups,
especially tree nuts and seafood, an allergy to one member of a food family may result in the
person being allergic to all the members of the same group. This is known as cross-reactivity.
However, some people may be allergic to both peanuts and walnuts, which are from different
food families; these allergies are called coincidental allergies, because they are not related.
Within animal groups of foods, cross-reactivity is not as common. For example, people allergic to
cow's milk can usually eat beef, and patients allergic to eggs can usually eat chicken.The only
specific treatment for food allergy is avoidance, but escaping a food allergen in the form of a
hidden additive is not so simple. For example, if you were allergic to corn, you would have to try
and avoid corn sugar, dextrose, and corn syrup. You would have to know that they are used in
maple, nut, and root beer flavorings for beverages, ice cream, ices, candy, and baked goods.
The syrup is also used in bacon, baking mixes, powders, beers, bourbon, breads, cheese,
cereals, chop suey, chow mein, confectioners' sugar, cream puffs, fish products, ginger ale,
hams, jellies, processed meats, peanut butters, canned peas, plastic food wrappers, sherbets,
whiskeys, and American wines. It may also be found in bologna, baking powders, bath powders,
corn chips, fritters, frostings, canned or frozen fruit, frying fats, fruit juices, graham crackers,
gravies, grits, gum, monosodium glutamate, oleomargarine, pablum, tortillas, vinegar, and
yeasts. Sulfites and peanut oil (see both), which may be in foods as additives, are among the
most common cause of the life-threatening allergic reaction, anaphylaxis (see).As pointed out, it
is difficult to avoid certain allergenic food additives, but it can help if you read the listings for the
additive to which you know you are allergic and note the foods to which it may be added. By
reading the dictionary, you will learn about various names for an additive you may want to avoid.
For example, milk may not be listed as an ingredient on a label; rather, the label may list casein



(a milk protein), sodium caseinate, or milk solids. Not every food that contains wheat identifies it
as such; sometimes wheat is listed as gluten. Similarly, egg white is frequently listed as albumin.
The FDA is moving toward requiring that the most common food allergens—peanuts, soybeans,
milk, eggs, fish, crustacean, tree nuts, and wheat—be listed on the label if a product contains
them, a benefit if it comes to fruition.Food intolerance is sometimes confused with food allergy.
Food intolerance refers to an abnormal response to a food or food additive. It differs from an
allergy in that it does not involve the immune system. For instance, you may have uncomfortable
abdominal symptoms after consuming milk. This reaction is most likely caused by a milk sugar
(lactose) intolerance, in which you may lack the enzymes to break down milk sugar for proper
digestion. Other food intolerance reactions may be triggered by druglike chemicals in some
foods. Symptoms can include nervousness after consuming caffeine in coffee or soft drinks,
headaches triggered by chemicals in cheese and chocolate, or various adverse reactions to
chemicals and preservatives added to food, called food additives. The most common food
additives that may cause sensitivity reactions include aspartame, benzoates, BHA and BHT,
FD&C dyes Yellow No. 5 and Red No. 3, monosodium glutamate (MSG), nitrates/nitrites,
parabens, and sulfites (see all). Your allergist/immunologist can help you determine the
difference between intolerance and allergy and help you in establishing a management plan.The
Food Allergen Labeling and Consumer Protection Act (FALCPA) of 2004 requires the label of a
food that is or contains an ingredient that bears or contains a “major food allergen” declares the
presence. FALCPA defines a “major food allergen” as one of eight foods or food groups (i.e.,
milk, eggs, fish, crustacean shellfish, tree nuts, peanuts, wheat, and soybeans) or a food
ingredient that contains protein derived from one of those foods. Issues associated with labeling
food are the responsibility of the Office of Nutritional Products, Labeling, and Dietary
Supplements (ONPLDS) in the Center for Food Safety and Applied Nutrition, which was aimed
at stopping manufacturers from adding small amounts of allergens as incidental ingredients
without mentioning them on packaging, listing them instead as “natural flavors.” This is a good
act on the part of regulators.AVOIDING HYPERACTIVITYIn the 1970s, some scientists
suggested that food additives or colors may be linked to childhood hyperactivity. Since that time
well-controlled studies have been conducted and have produced no evidence that food
additives or colors cause hyperactivity or learning disabilities in children. In 1982, the
Consensus Development Panel of the National Institutes of Health (NIH) concluded that there
was no scientific evidence to support the claim that additives or colorings cause hyperactivity.
Subsequent scientific studies continue to support the NIH panel's conclusion. Try to convince
parents of hyperactive children who eat sugar or colored foods and become wild. The Feingold
Organization has a great deal of information on that (see page 49). The British Food Standards
Agency evidently disagrees with the NIH panel's conclusion and states: “Certain combinations
of the following artificial food colours: sunset yellow (E110), quinoline yellow (E104), carmoisine
(E122), allura red (E129), tartrazine (E102) and ponceau 4R (E124) have been linked to a
negative effect on children's behaviour. These colours are used in soft drinks, sweets and ice



cream.” And it cautions parents: “If your child shows signs of hyperactivity or Attention Deficit
Hyperactivity Disorder (ADHD), you should try to avoid these additives because this might help
improve their behaviour.”30What About Health Claims?When you look at the shelves in a
supermarket today, it's hard to determine whether you are buying a cereal or a drink or a
medicine with a breakfast food or fruit juice added. In fact, there is a whole category unofficially
called nutraceuticals.The European Commission has culled its gargantuan nutrition and health
claims list from more than forty thousand to fifteen hundred as the health claims process moves
closer to fruition in January 2010. The list has been reduced so dramatically because many
initial submissions duplicated each other. Others were deemed inappropriate for want of
supporting data or were making claims about foods or food supplements that were not legally
available in the EU. The nutrition and health claims regulation was enacted in 2006 and seeks to
harmonize claims across the bloc by creating central lists of approved claims that can be
employed in all of the EU's twenty-seven member states. The fifteen hundred claims have been
returned to member states for final comment, and they were then passed to the European Food
Safety Authority (EFSA) for assessment, expected to have occurred by the end of July 2007.
Once it received the claims, EFSA's team of scientists were to begin the task of validating them,
although it has given no time frame for this work other than the January 31, 2010,
deadline.Industry has expressed its concern about EFSA's ability to meet this deadline,
although the Parma, Italy-based agency recently launched a campaign to boost its scientific
resources.What about the health claims for everyday foods like cereals and vegetables? This is
an area that has really burgeoned since the last edition of this book, and the FDA is still
struggling with it.Because people may be allergic to certain additives and to help them better
avoid them, the ingredient list must include, when appropriate:FDA-certified color additives,
such as FD&C Blue No. 1, by nameSources of protein hydrolysates (see), which are used in
many foods as flavors and flavor enhancersDeclaration of caseinate (see) as a milk derivative in
the ingredient list of foods that claim to be non-dairy, such as coffee whitenersBeverages that
claim to contain juice must declare the total percentage of juice on the information panel. In
addition, FDA's regulation establishes criteria for naming juice beverages. For example, when
the label of a multi-juice beverage states one or more—but not all—of the juices present, and the
predominantly named juice is present in minor amounts, the product's name must state that the
beverage is flavored with that juice or declare the amount of the juice in a 5 percent range—for
example, “raspberry-flavored juice blend” or “juice blend, 2 to 7 percent raspberry juice.”The
allowed nutrient-disease relationship claims and rules for their use are:Calcium and
osteoporosis: To carry this claim, a food must contain 20 percent or more of the daily value for
calcium (200 mg) per serving, have a calcium content that equals or exceeds the food's content
of phosphorus, and contain a form of calcium that can be readily absorbed and used by the
body. The claim must name the target group most in need of adequate calcium intakes (that is,
teens and young adult white and Asian women) and state the need for exercise and a healthy
diet. A product that contains 40 percent or more of the daily value for calcium must state on the



label that a total dietary intake greater than 200 percent of the daily value for calcium (that is,
2,000 mg or more) has no further known benefit.Fat and cancer: To carry this claim, a food must
meet the nutrient content claim requirements for “low-fat” or, if fish and game meats, for “extra
lean.”Saturated fat and cholesterol and coronary heart disease (CHD): This claim may be used if
the food meets the definitions for the nutrient content claim “low saturated fat,” “low-cholesterol,”
and “low-fat,” or, if fish and game meats, for “extra lean.” It may mention the link between reduced
risk of CHD and lower saturated fat and cholesterol intakes to lower blood cholesterol
levels.Fiber-containing grain products, fruits, and vegetables and cancer: To carry this claim, a
food must be or must contain a grain product, fruit, or vegetable and meet the nutrient content
claim requirements for “low-fat,” and without fortification, be a “good source” of dietary
fiber.Fruits, vegetables, and grain products that contain fiber and risk of CHD: To carry this
claim, a food must be or must contain fruits, vegetables, and grain products. It also must meet
the nutrient content claim requirements for “low saturated fat,” “low-cholesterol,” and “low-fat” and
contain, without fortification, at least 0.6 grams soluble fiber per serving.Sodium and
hypertension (high blood pressure): To carry this claim, a food must meet the nutrient content
claim requirements for “low-sodium.”Fruits and vegetables and cancer: This claim may be made
for fruits and vegetables that meet the nutrient content claim requirements for “low-fat” and that,
without fortification, for “good source” of at least one of the following: dietary fiber or vitamins A
or C. This claim relates diets low in fat and rich in fruits and vegetables (and thus vitamins A and
C and dietary fiber) to reduced cancer risk. The FDA authorized this claim in place of an
antioxidant vitamin and cancer claim.Folic acid and neural tube defects: This claim is allowed on
dietary supplements that contain sufficient folate and on conventional foods that are naturally
good sources of folate, as long as they do not provide more than 100 percent of the daily value
for vitamin A as retinol or preformed vitamin A or vitamin D. A sample claim is “healthful diets
with adequate folate may reduce a woman's risk of having a child with a brain or spinal cord
defect.”Dietary sugar alcohols and dental caries (cavities): This claim applies to food products,
such as candy or gum, containing the sugar alcohols xylitol, sorbitol, mannitol, maltitol, isomalt,
lactitol, hydrogenated starch hydrolysates, hydrogenated glucose syrups, or a combination of
any of these. If the food also contains a fermentable carbohydrate, such as sugar, the food
cannot lower the pH of plaque in the mouth below 5.7. Besides the food ingredient's relationship
to dental caries, the claim also must state that frequent between-meal consumption of foods
high in sugars and starches promotes tooth decay. A shortened claim is allowed on food
packages with less than 15 square inches of labeling surface area.Soluble fiber from certain
foods, such as whole oats and psyllium seed husk, and heart disease: This claim must state that
the fiber also needs to be part of a diet low in saturated fat and cholesterol, and the food must
provide sufficient soluble fiber. The amount of soluble fiber in a serving of the food must be listed
on the nutrition facts panel.While the FDA is struggling to identify false health claims, so are the
members of the European Union. Researchers in Britain, however, have figuratively thrown in the
towel. They proved that consumers are prone to be misled by some health claims and thus



proposed that only foods meeting a certain nutritional profile—those low in salt, sugars, or fat—
would be allowed to make a health claim.The aim of this dictionary is to help you cut through the
burgeoning health claim hype presented to you in the media and in the store. If you see a
“health” notice on a package, if it doesn't mention a specific disease such as heart or cancer but
says “may help heart health” or “may help keep you regular” and “a good source” or “made with,”
it may not tell you that the product may also contains ingredients you would not
choose.PreservativesThese “antispoilants” are used to help prevent microbiological spoilage
and chemical deterioration. They are of many different types, of which about one hundred are in
common use. Preservatives for fatty products are called antioxidants, which prevent the
production of off-flavors and off-odors. Some common antioxidants include benzoic acid used in
margarine and butylated hydroxyanisole (BHA) used in lard, shortenings, crackers, soup bases,
and potato chips. Others include bacte-riophage control agent, chemosterilant/wine maturing
additive, disinfection additive, antibrowning additive, fungistatic additive, and antimold and
antirope additives.In bread, preservatives are usually “mold” inhibitors. They include sodium and
calcium propionate, sodium diacetate, and acetic substances such as acetic acid and lactic
acid. Sorbic acid and sodium and potassium salts are preservatives used in cheeses, syrups,
and pie fillings.Preservatives used to prevent mold and fungus growth on citrus fruits are called
“fungicides.” Sequestering agents, still another type of preservative, prevent physical or chemical
changes that affect color, flavor, texture, or appearance. Ethylenediaminetetraacetic acid (EDTA)
and its salts, for instance, are used to prevent the adverse effects of the presence of metals in
such products as soft drinks where metal ions can cause clouding. Sequestrants used in dairy
products to keep them “fresh and sweet” include sodium, calcium, and potassium salts of citric,
tartaric, and pyrophosphoric acids. Other common multipurpose preservatives are the gas sulfur
dioxide, propyl gallate, and, of course, sugar, salt, and vinegar.Food processors have explored
some novel food preservation systems. Consumers evidently prefer a preservative from a
“natural source,” which enables the processors to use the word natural on the label. Bacteriocins
are not new; however, like nisin—derived from the starter bacteria for yogurt—they are now
being employed to extend shelf life in a variety of food products. The use of bacteriocins is likely
to be expanded in the future, especially in dairy and refrigerated foods.There are also
nonchemical preservatives using bright light, plused electric current to heat the food and kill
bacteria and inhibiting microbial growth by excluding oxygen or by inhibitory concentration of
carbon dioxide. If you are heating your food in microwavable bags, you are making use of this
technology. Probably the most controversial of the nonchemical preservatives is irradiation of
food.When food is irradiated, it is loaded onto a conveyor belt and passed through a radiation
cell where it is showered with beams of ionizing radiation produced by high radioactive isotopes.
The radiation can inhibit ripening and kill certain bacteria and molds that induce spoilage, so that
food looks and tastes fresh for up to several weeks. The process does not make food radioactive
and does not change the food's color or texture in most cases. Radioactive cesium is used to
sterilize foods. Does it destroy nutrients? Does it create radiolytic products in food after exposure



that may cause genetic damage? Is irradiation less dangerous than some of the other chemicals
added to foods as preservatives? These questions are being hotly debated. The FDA requires
foods that have been irradiated to reveal that on the label and to display an international logo, a
flower in a circle so you will be able to decide for yourself. (See cesium and radiation in the
dictionary.)Ready-to-go Cooked or Fresh Refrigerated ProductsThis is the fastest-growing
product category because of busy households and the high cost of going out to dinner. These
meals may have chemical preservatives but are designed to offer the convenience of frozen and
canned foods while providing homemade taste and appearance. Typically, they are cooked just
enough to ward off spoilage for a short period of time. As a further aid to freshness, they are
often sealed in packaging that contains little or no oxygen, which can extend shelf life for several
weeks. Scientists, however, are concerned that some dangerous bacteria may not be killed
during the minimal precooking and those microorganisms that cause botulism can flourish in an
oxygen-free environment. One publicized outbreak of botulism associated with this category
could devastate it.31The ready-meals market across Europe and the United States has grown
steadily in recent years. In 2006, the combined European-U.S. market was worth $36.4 billion.
By 2010, it is expected to reach $47.7 billion. More than half of the food industry thinks that
“better-for-you” variants will be the most important feature for the success of a ready-meal
product over the next five years.Nearly 10 percent of all households are headed by single
parents, and more and more people live alone. Your supermarket and other food sellers have
developed many ready meals in the chilled category. Thus, in order to compete with private
label, the big industry plays are gearing up to sell frozen and canned ready meals through
advertising and other means. Frozen ready meals already compose a large share of the ready-
meals market, accounting for about 50 percent of ready meals in both Europe and the United
States in 2006.32More Conventional Methods of Adding Additives Directly to Food for Various
PurposesIn this seventh edition of A Consumer's Dictionary of Food Additives, I have inserted
the various processing agents, moisture controls, and other processing substances added to
your food within the listings. The many coloring additives, nutrition substances, and flavorings
are there in alphabetical order.More Information Is Needed on Food AdditivesAlthough officially
the FDA claims to know what additives are being used in food, FDA researchers report that it is
impossible to check small manufacturers. Efforts have been made through the years to have
food manufacturers register and provide the information. Ironically, thanks to the new
bioterrorism threat, the FDA is asking food processors to register (see page 7).There is still
much to learn about additives. My aim is to help you uncover many of the answers to the
questions you had about what you have been eating before you looked between the covers of
this book.1Food Additives Market, Global Trends and Developments (4th ed.) 2008, .2Union of
Concerned Scientists, “Dramatic Change Away from Antibiotic Use in Chicken Industry Stone
Wall of Denial Crumbling” statement by Dr. Margaret Mellon, Director of the UCS Food and
Environment Program, 8/10/05.3The Preservation of Antibiotics for Medical Treatment Act of
2007 (S. 549/H.R. 962).4Linda Bren, “Antibiotic Resistance from Down on the Chicken Farm,”
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American Association for Health Educators, St. Louis, March 22, 1997.6Robert J. Scheuplein,
“Perspectives on Toxicological Risk—An Example: Food-borne Carcinogenic Risk,” Critical
Reviews in Food Science and Nutrition 32, no. 2 (1992): 105–121.7James Truner, “Delaney
Lives! Reports of Delaney's Death Are Greatly Exaggerated,” Posted 18 July 2006,
Environmental Law Reporter, ELW 10003.8Dr. Adrian Gross before Congress, The
Congressional Record (SID835:August 1, 1985) .9Bernard Weiss, University of Rochester
School of Medicine, Nutrition Update 1 (1983): 21–38.10Charles Vorhees and R. E. Butcher,
Developmental Toxicology, ed. K.Snell (London: Croom Helm, 1982), 247–98.11 Thomas J.
Sobotka, “Revisions to the FDA's Redbook Guidelines for Toxicity Testing: Neurotoxicity,” Critical
Reviews in Food Science and Nutrition 32, no. 2 (1992): 165–171.12 Summary and assessment
of data received from the FAO/WHO Collaborating Centres for Food Contamination Monitoring,
Global Environmental Monitoring System 1982 (unpublished UNEP/FAO/WHO
document).13GOA Report, Federal Oversight of Food Safety: FDA's Food Protection Plan
Proposes Positive First Steps, But Capacity to Carry Them Out Is Critical” (29-JAN-08,
GAO-08-435T). Gardiner Harris, “For F.D.A.; A Major Backlog Overseas,” New York Times,
January 29, 2008, .14Report Number: GAO-08-435T, Account Number: A80249. “Federal
Oversight of Food Safety: FDA's Food Protection Plan Proposes Positive First Steps, But
Capacity to Carry Them Out Is Critical, 01/29/2008.15Rung International, manufacturer and
exporter of a wide range of food colors, reactive dyes, and pthalogen dyes based in Mumbai,
Maharashtra.16The Toxicology Forum, Summer Meeting 1999, Charles Manley, Overview of the
Commercial Production and Chemistry of Process Flavors, Takasago International. Aspen, CO,
July 12–16, 1999.17, Food Additives and Ingredients Association of the UK.18NOTICE OF
PUBLIC HEARING: Food additives and behavioral disorders. Purpose: To examine the potential
relationship between food additives and hyperactivity in children. New York City, Tuesday,
October 30, 2007.19Food Additives to 2008, Demand and Sales Forecasts, Market Share,
Market Size, Market Leaders Study #1846 Published: 09/2004, The Freedonia Group. .20“The
Top 10 Functional Food Trends in America,” Food Technology 62, no. 4 (April 2008): 25–
44.21“New USDA Grass-fed Rules Will Benefit Consumers and the Environment,” October 16,
2007, Union of Concerned Scientists website, .22Jim Griffiths, “FCC Expert Viewpoint Why Are
‘Standards’ So Important: Do They Really Relate to Safety?” FCC eNewsletter, April 15, 2008,
mailto://fccmarketing@usp.org.23FDA's Guiding Principles for Nutrition Labeling and
Fortification (2004). .24Keith Schneider, “FDA Warns the Dairy Industry Not to Label Milk
Hormone-Free,” New York Times, February 8, 1994, p. 1.25Roger Field, “Calorie counts on food
labels can be misleading,” Medical Tribune, October 21, 1993, p. 3.26“The Top 10 Functional
Food Trends in America,” Food Technology 62, no. 4 (April 2008).27Ibid.28Kavita M. Babu,
Richard James Church, and William Lewander, “Energy Drinks: The New Eye-Opener for



Adolescents,” Clinical Pediatric Emergency Medicine 9, no. 1 (2008): 39–42.29Ilan Brat and
Suzanne Vranica, “Anheuser to stop selling alcoholic energy drinks,” The Wall Street Journal,
June 27, 2008, Page B3.30Food Standards Agency's advice to parents on food colours and
hyperactivity. .31Business Intelligence for the Consumer Goods Industry, Clarkson Consulting,
San Diego, CA 2008.32Ibid.HOW TO USE THIS BOOKI have tried to make finding what you
would like to know in this book as easy as possible. I have defined general terms, such as poly-,
a prefix meaning “many,” and ose, a suffix meaning “sugar.” I have repeated where I could all the
many alphabetized names of organizations such as EU for the European Union and JECFA, the
Joint Expert Committee on Food Additives. Although unique in content, this dictionary follows
the format of most standard dictionaries. The following are sample entries with any explanatory
notes that may be necessary:MARJORAM, POT • Sweet Marjoram. The natural extract of the
flowers and leaves of two varieties of the fragrant marjoram plant. The oleoresin (see) is used in
sausage and spice flavorings for condiments and meats (3,500 ppm). The seed is used in
sausage and spice flavorings for meats and condiments. Sweet marjoram is used in sausage
and spice flavorings for beverages, baked goods, condiments, meats, and soups. The sweet oil
is used in vermouth, wine, and spice flavorings for beverages, ice creams, ices, candy, baked
goods, and condiments. Can irritate the skin. The redness, itching, and warmth experienced
when applied to the skin are carried by local dilation of the blood vessels or by local reflex. May
produce allergic reactions. Essential oils such as marjoram are believed to penetrate the skin
easily and produce systemic effects. GRAS.This entry says that pot marjoram is a natural
flavoring extract, that there are two kinds of marjoram—pot and sweet. Both are utilized as an
oleoresin, a seed, and as sweet oil. By looking up “oleoresin” we learn that it means a natural
plant product consisting of essential oil and resin extracted from a substance, such as ginger, by
means of alcohol, ether, or acetone and that oleoresins are usually more uniform and more
potent than the original product. The “ppm” figures stand for “parts per million,” that is, 3,500
parts of marjoram is added to a million parts of meat. However, because ppm amounts (they do
not appear on labels) represent maximum rather than actual usage, they are not reliable
estimates of consumption and are included here only to show how amounts can be relatively
large or small. GRAS means, of course, that the item is on the government's generally
recognized as safe list although it may not have undergone laboratory testing. “GRAS in
packaging” means that even though substances from the containers may migrate into the food,
they are assumed not to be harmful.WORMWOOD • Absinthium. A European woody herb with a
bitter taste, used in bitters and liquor flavoring for beverages and liquors. The extract is used in
bitters, liquor, and vermouth flavorings for beverages, ice cream, candy, and liquors, and in
making absinthe. The oil is a dark green to brown and a narcotic substance. Used in bitters,
apple, vermouth, and wine flavorings for beverages, ice cream, ices, candy, baked goods, and
liquors. In large doses or frequently repeated doses, it is a narcotic poison, causing headache,
trembling, and convulsions. Ingestion of the volatile oil or of the liquor, absinthe, may cause
gastrointestinal symptoms, nervousness, stupor, coma, and death.“Absinthium” is another name



for wormwood (which is cross-referenced in the dictionary). Source material for the comments
on toxicity is indicated on pages 49 and 595. A similar example is the entry for lye.SODIUM
SESQUICARBONATE • Lye. White crystals, flakes, or powder produced from sodium carbonate.
Soluble in water. Used as a neutralizer for butter, cream, fluid milk, ice cream, in the processing
of olives before canning, cacao products, and canned peas. Used as an alkalizer in bath salts,
shampoos, tooth powders, and soaps. Irritating to the skin and mucous membranes. May cause
allergic reaction in the hypersensitive. The final report to the FDA of the Select Committee on
GRAS Substances stated in 1980 that it should continue its GRAS status with no limitations
other than good manufacturing practices.Terminology generally has been kept to a middle road
between technician and interested consumer, while at the same time avoiding oversimplification
of data. If in doubt, look up any term. Isolate (used in its chemical context), extract, or anhydride,
for example, are in the entries to describe chemicals but also have their own entries to help you
clarify. Many abbreviations have been used to save space but their definitions are listed in the
dictionary and the major ones are right up there at the beginning of the text. With A Consumer's
Dictionary of Food Additives you will be able to work with the current labels to determine the
purpose and the desirability or toxicity of the additives listed. You will be able to assert your right
to wholesome food along with a wholesome environment. By having options in the marketplace,
by rejecting those products that are needlessly costly or unsafe or unpalatable in favor of “clean”
food, you strike back at greed and ignorance as practiced by too many in the food industry. And
you reward those manufacturers who deserve your purchases.There is little doubt that what we
eat affects our health. Our bodies are wonderful machines that can detoxify and render harmless
many poisons we ingest, and we don't want to overburden our bodies by taking unnecessary
chances. Certainly, not all food additives are harmful. Some, in fact, are greatly beneficial. It is all
a matter of judgment. I hope this book will allow you to make wiser choices.If You Need More
Information or Want to Report a ProblemA number of agencies offer information about food
additives and benefits and difficulties they may cause.If you have a problem that you think or
know may be due to a food additive, the FDA, in particular, wants to know about it because that
is how they discover something may be wrong. The widespread distribution of food additives
and consequent public safety concerns necessitate timely and reliable evaluation of suspected
adverse reactions. Currently, consumer complaints related to food additives, as well as other
food products, are monitored by passive surveillance, carried out primarily by the FDA.
Therefore, it is very important that if you have had an adverse reaction to a food product, you
report it. To report an incident or to ask a question about a processed food ingredient,
contact:Consumer Inquiries: 888-INFO-FDAThe Office of Consumer Affairs, Food and Drug
Administration, HFE-885600 Fishers LaneRockville, MD 20857The FDA Food and Seafood
Information Line is at 1-800-FDA-4010 (1-800-332-4010). Reports relating to dietary
supplements appear on the Web but are updated only four times a year. This creates substantial
delay between the time FDA learns of an adverse reaction and others learn about it. Ideally, they
should appear on the Net as soon as the FDA learns about it. The FDA website is .REPORTING



ADVERSE EVENTSYou can play an important public health role by reporting to the Food and
Drug Administration any adverse events or other problems with FDA-regulated products. Timely
reporting allows the agency to take prompt action. Report what happened as soon as possible.
Have the following information ready:Description of the adverse eventName, address, and
phone number of the doctor or hospital if emergency treatment was providedName of product
and manufacturerAny codes or identifying marks on the product label or containerName and
address of the store where you purchased the product and the date of purchaseTo report an
emergency that requires immediate action, such as a case of food-borne illness, call the FDA's
main emergency number, staffed 24 hours a day: 301-443-1240.To report a nonemergency
adverse event, contact the FDA district office nearest you. Look up the FDA's phone number
under the Department of Health and Human Services in the blue U.S. government section of the
telephone directory. Or check the phone numbers listed by state at .If the problem involves meat
or poultry, which are regulated by the U.S. Department of Agriculture, call the USDA hotline at
1-800-535-4555. Operates toll free weekdays 10-4 EST.The USDA Center for Nutrition Policy
and Promotion (CNPP) was created on December 1, 1994, and is the focal point within USDA
where scientific research is linked with the nutritional needs of the public.USDA Organic
Standards, National Organic Program1-202-720-3252USDA-AMS-TM-NOP, Room 4008 S.
Bldg., Ag Stop 02681400 Independence, SW, Washington, DC 20250Integrated Risk
Information System (IRIS), prepared and maintained by the U.S. Environmental Protection
Agency (U.S. EPA)Health assessment information on a chemical substance is included in IRIS
only after a comprehensive review of chronic toxicity data by U.S. EPA health scientists from
several program offices and the Office of Research and Development. For technical questions
about the scientific information content in IRIS contact:U.S. EPA Risk Information Hotline
1-301-345-2870Fax: 1-301-345-2876E-mail: mailto://Hotline.IRIS@epamail.epa.govBy regular
mail:IRISc/o ASRC6301 Ivy Lane, Suite 300Greenbelt, MD 20770National Toxicology
ProgramThe National Toxicology Program (NTP) within the U.S. Department of Health and
Human Services is an interagency program headquartered at the National Institutes of Health's
National Institute of Environmental Health Sciences (NIEHS) located in Research Triangle Park,
NC. Please send queries, comments, and suggestions to mailto://ntpwm@niehs.nih.gov.If you
want agencies such as the FDA and USDA well funded so they can more adequately protect our
food supply, contact your senators and representatives. The phone number for the House and
Senate office buildings is 1-202-224-3121. If you want any federal agency, including the White
House, the Federal Information Center (FIC) phone number is 1-800-688-9889.It can be
frustrating trying to report something to agencies, especially if they have an automated-menu
system. Eventually, with persistence, you will be able to not only make yourself feel better, but
you will be protecting the rest of us from a similar adverse experience.More Consumer
InformationIf you have food allergies or think you might, you may contact:American Academy of
Allergy, Asthma and Immunology (AAAAI)611 East Wells StreetMilwaukee, WI 53202AAAAI
Physician Referral and Information Line1-800-822-2762AAAAI Website:Allergy and Asthma



Network: Mothers of Asthmatics2751 Prosperity Ave., Suite 150Fairfax, VA
220311-800-878-44031-703-641-9595Food Allergy and Anaphylaxis Network (FAAN)10400
Eaton Place, Suite 107Fairfax, VA 220301-703-691-3179 or 1-800-929-4040Asthma and Allergy
Foundation of America1125 15th St. NW, Suite 502Washington, DC 200361-800-7-
ASTHMA1-202-466-7643American Dietetic Association(answers questions about nutrition)216
W. Jackson Blvd.Chicago, IL 60606-69951-312-899-0040 or 1-800-877-1600CSPI Center for
Science in the Public Interest(publishes Nutrition Action Healthletter; often petitions the FDA
about actual and potential problems with food additives)1875 Connecticut Ave., NW Suite
300Washington, DC 20009-5728/Environmental Defense FundA national nonprofit organization
representing more than five hundred thousand members. Since 1967 it has linked science,
economics, and law to create innovative, equitable, and cost-effective solutions to society's most
urgent environmental problems. Guided by science, the Environmental Defense Fund evaluates
environmental problems and works to create and advocate solutions that have lasting political,
economic, and social support because the organization is nonpartisan, cost-efficient, and
fair.257 Park Avenue SouthNew York, NY 10010General Information 1-800-684-3322The
Environmental Working Group's (EWG) mission is to use the power of public information to
protect public health and the environment. EWG is a nonprofit organization founded in 1993 by
Ken Cook and Richard Wiles. In 2002, they founded the EWG Action Fund, which advocates on
Capitol Hill for health-protective and subsidy-shifting policies. EWG specializes in providing
resources such as Skin Deep and the Shoppers' Guide to Pesticides in Produce to consumers
while simultaneously pushing for national policy change.EWG Headquarters1436 U St. N.W.,
Suite 100Washington, DC 200091-202-667-6982EWG California Office1904 Franklin St., Suite
703Oakland, CA 946121-510-444-0973Pure Food Campaign860 Highway 61Little Marais,
Minnesota 55614Activist or Media Inquiries: 1-218-226-4164 or 1-202-775-1132Requests for
Consumer Information: 1-800-253-0681Fax: 1-218-226-4157; E-mail: mailto://
alliance@mr.netThe Feingold ProgramThe Dietary Connection to Better Behavior, Learning and
Health127 E. Main Street #106Riverhead, NY 11901Contact: 1-800-321-3287 (U.S.
only)1-631-369-9340Fax: 1-631-369-2988E-mail: mailto://Help@feingold.orgToxic Effects of
Chemical Substances (RTECS): Agency for Toxic Substances and Disease Registry (ATSDR)
Toxicological Profiles and ToxFAQs: orFoodNet—Foodborne Diseases Active Surveillance
NetworkCenters for Disease Control and Prevention1600 Clifton RoadAtlanta, GA 30333Tel:
1-404-639-3311 / Public Inquiries:1-404-639-3534 / 1-800-311-3435The Foodborne Diseases
Active Surveillance Network (FoodNet) is the principal food-borne disease component of the
U.S. Centers for Disease Control's Emerging Infections Program (EIP). FoodNet is a
collaborative project of the CDC, ten EIP sites, the U.S. Department of Agriculture (USDA), and
the Food and Drug Administration (FDA). The project consists of active surveillance for food-
borne diseases and related epidemiologic studies designed to help public health officials better
understand the epidemiology of food-borne diseases in the United States, but you can find the
current food disease problems in your area and definitions of the various ailments.Canadian



Food Inspection AgencyHeadquarters59 Camelot DriveOttawa, OntarioK1A 0Y9Tel:
1-613-225-2342Fax: 1-613-228-66011-800-442-2342EUROPEAN UNIONEuropean
UnionDelegation of the European Commission to the United States2300 M Street,
NWWashington, DC 20037Tel: 1-202-862-9500Fax: 1-202-429-1766The Institute of Food
Technologists (IFT) was founded in 1939. It is a nonprofit scientific society with twenty-two
thousand members working in food science, technology, and related professions in industry,
academia, and government.Institute of Food Technologists525 W. Van Buren, Ste. 1000Chicago,
IL 60607Tel: 1-312-782-8424Fax: 1-312-782-8348Email: mailto://info@ift.orgThe Union of
Concerned Scientists is a science-based nonprofit that combines independent scientific
research and citizen action to develop innovative, practical solutions and to secure responsible
changes in government policy, corporate practices, and consumer choices. What began as a
collaboration between students and faculty members at the Massachusetts Institute of
Technology in 1969 is now an alliance of more than two hundred thousand citizens and
scientists. UCS members are people from all walks of life: parents and businesspeople,
biologists and physicists, teachers and students. Their achievements over the decades show
that thoughtful action based on the best available science can help safeguard our future and the
future of our planet.Union of Concerned ScientistsNational Headquarters2 Brattle
SquareCambridge, MA 02238-9105Tel: 1-617-547-5552Fax: 1-617-864-9405WORLD HEALTH
ORGANIZATION INFORMATION SOURCESGlobal Environment Monitoring System—Food
Contamination Monitoring and Assessment Programme (GEMS/Food).Food additives and
contaminants resulting from food manufacturing and processing can also adversely affect
health. Since 1976 WHO has implemented the GEMS/Food program, which has informed
governments, the Codex Alimentarius Commission, and other relevant institutions, as well as the
public, on levels and trends of contaminants in food, their contribution to total human exposure,
and significance with regard to public health and trade.Mail address:WHO European Centre for
Environment and Health, Rome Divisionvia Francesco Crispi, 10-00187Rome, ItalyTel: 0039 06
487751Fax: 0039 06 4877599FAO/WHO food additive evaluations can be searched at:E-mail:
mailto://foodsafety@who.intJoint FAO/WHO Expert Committee on Food Additives (JECFA)HOW
TO USE THIS BOOKGovernment Abbreviations Frequently Used in This BookASPFDA's full up-
to-date toxicology information has been sought.EAFThere is reported use of the substance, but
FDA has not yet been assigned it for a toxicology literature search.NILAlthough listed as added
to food, the FDA has no current reported use of the substance and, therefore, although
toxicology information may be available in PAFA, it is not being updated.NULFDA has no
reported use of the substance and there is no toxicology information available in PAFA.BANThe
substance was formerly approved as a food additive but is now banned; there may be some
toxicology data available.PAFAPriority-Based Assessment of Food Additives.FDAFood and Drug
Administration.GRASGenerally Recognized As Safe.USDAUnited States Department of
Agriculture.EApproved or allowed by the European Union.FAO/WHOAn international group of
experts from the World Health Organization and the Food and Agriculture Organization of the



United Nations.JECFAJoint Expert Committee on Food Additives under FAO/WHO.CERCLAThe
Comprehensive Environmental Response, Compensation, and Liability Act, commonly known
as Superfund, enacted by Congress in 1980.AABEYANCE • Term for petitions that were filed but
found after detailed review to be deficient. When all the information required to address the
deficiency or deficiencies is provided, a petition can be refiled with the FDA and then
reconsidered.ABIES ALBA MILL • See Pine Needle Oil.ABIETIC ACID • Sylvic Acid. Chiefly a
texturizer in the making of soaps. A widely available natural acid, water insoluble, prepared from
pine rosin, usually yellow and composed of either glassy or crystalline particles. Employed to
carry nutrients that are added to enriched rice in amounts up to .0026 percent of the weight of
the nutrient mixture. Used also in the manufacture of vinyls, lacquers, and plastics. Little is
known about abietic acid toxicity; it is harmless when injected into mice but causes paralysis in
frogs and is slightly irritating to human skin and mucous membranes. May cause allergic
reactions.ABSINTHIUM • Extract or oil. See Wormwood.ABSOLUTE • Refers to a plant-
extracted material that has been concentrated but remains essentially unchanged in its original
taste and odor. Often called “natural perfume materials” because they are not subjected to heat
and water as are distilled products. See Distilled.AC • The abbreviation for anticaking
agent.ACACIA • Acacia vera. Acacia senegal. Gum Arabic. Egyptian Thorn. Catechu. Dried
exudate from the trunk of the acacia tree grown in Africa, the Near East, India, and the southern
United States. Its most distinguishing quality among the natural gums is its ability to dissolve
rapidly in water. The use of acacia dates back more than four thousand years to when the
Egyptians employed it in paints. Its principal use in the confectionery industry today is to retard
sugar crystallization and as a thickener for candies, jellies, glazes, and chewing gum. As a
stabilizer, it prevents chemical breakdown in food mixtures. In 1976, the FDA placed acacia in
the GRAS category as an emulsifier, flavoring additive, processing aid, and stabilizer in
beverages at 2.0 percent, chewing gum at 5.6 percent; as a formulation aid, stabilizer, and
humectant in confections and frostings at 12.4 percent; as a humectant stabilizer and
formulation aid in hard candy at 46.5 percent; in soft candy at 85 percent; in nut formulations at
1.0 percent; and in all other food categories at 8.3 percent of the acceptable daily intake (ADI)
(see) of the product. Medically, it is used as a demulcent to soothe irritations, particularly of the
mucous membranes. It slightly reduces cholesterol in the blood. It can cause allergic reactions
such as skin rash and asthmatic attacks. Oral toxicity is low. See also Vegetable Gums and
Catechu Extract. GRAS. ASP. EACARICIDE • A pesticide to get rid of mites and
ticks.ACCEPTABLE DAILY INTAKE • ADI. An estimate of the amount of a food additive,
expressed on a body-weight basis, that can be ingested daily over a lifetime without appreciable
health risk. The ADI is listed in units of milligrams per kilogram of body weight (mg per kg
bw).ACE K • See Acesulfame K.ACENAPHTHENE • 1,2-Dihydroacenaphthylene. 1,8-
Ethylenenaphthalene. Derived from coal tar, it is used as a dye intermediate in pharmaceuticals,
insecticides, fungicides, and plastics. No absorption data are available for acenaphthene;
however, since its structure is related to polycyclic aromatic hydrocarbons (PAHs) (see



Polycyclic Aromatic Compounds), it would be expected to be absorbed from the gastrointestinal
tract and lungs. Although a large body of literature exists on the tox-icity and carcinogenicity of
PAHs, primarily benzopyrene (see), toxicity data for acenaphthene are very limited.
Acenaphthene is on the EPA's Top Priority List to study. See Coal Tar.ACEPHATE (O-S-
DIMETHYL ACETYLPHOSPHERAMIDOTHIOATE and O-S-DIMETHYL PHOSPHORAMIDO
THIOATE) • A contact and systemic pesticide found in cottonseed meal applied to growing
crops. The FDA permits a tolerance of 8 ppm in cottonseed and 4 ppm in soybean meal
resulting from application to growing crops.ACER SPICATUM LAM • See Mountain Maple
Extract.ACEROLA • Used as an antioxidant. Derived from the ripe fruit of the West Indian or
Barbados cherry grown in Central America and the West Indies. A rich source of ascorbic acid.
Used in vitamin C.ACESULFAME K • Ace K. Acesulfame potassium. “K” is the symbol for
potassium. Approved by the FDA in 1988, it is crystalline sweetener that is two hundred times
sweeter than table sugar, with a slight, bitter aftertaste that is countered by combining it with
other sweeteners. Acesulfame K is not digested by the body, but is instead eliminated through
urine; therefore, it does not provide any calories. It has a long shelf life and is suitable for
cooking. It is used in candies, soft drinks, baked goods, frozen desserts, chewing gum, dry
beverage mixes, confections, canned fruit, gelatins, puddings, custards, and as a tabletop
sweetener. It is marketed under the name Sunette or Sweet One and Ace K. The Food and Drug
Administration said that four long-term animal studies in dogs, mice, and rats had not shown any
toxic effects that could be pinned on the sweetener. However, the Center for Science in the
Public Interest, a Washington, D.C.-based consumer group, sent a warning to the FDA more
than six months before the sweetener's approval saying that animals fed acesulfame K in two
different studies suffered more tumors than others that did not receive the compound. In another
study cited by CSPI, diabetic rats had a higher blood level of cholesterol when fed the
sweetener. The FDA said in a press release that it had considered the Center's concerns and
concluded that “any tumors found were typical of what could routinely be expected and were not
due to feeding with acesulfame K.” The sweetener had previously been approved for use in
twenty countries, including France and Britain. Pepsi and Coca-Cola use it in Europe and
Canada in their diet drinks. When heated to decomposition, it emits toxic fumes. ASP.
E.ACESULFAME POTASSIUM • Nonnutritive sweetener. See Acesulfame K.ACETAL • A volatile
liquid derived from acetaldehyde (see) and alcohol. Used in fruit flavorings (it has a nutlike
aftertaste) and as a hypnotic in medicine. It is a central nervous system depressant, similar in
action to paraldehyde but more toxic. No known skin toxicity. ASPACETALDEHYDE • Ethanal.
Occurs naturally in apples, broccoli, cheese, coffee, grapefruit, and other vegetables and fruit.
Used as a solvent. It is irritating to the mucous membranes. Its ability to depress the central
nervous system is greater than that of formaldehyde (see), and ingestion produces symptoms of
“drunkenness.”Acetaldehyde is thought to be a factor in the toxic effect caused by drinking
alcohol after taking the antialcohol drug Antabuse. Inhalation is usually limited by intense
irritation of lungs. Ingestion of large doses may cause death by respiratory paralysis. Skin toxicity



not identified. GRAS. ASPACETALDEHYDE DIISOAMYL ACETYAL • Synthetic flavoring.
Labeled GRAS by the Expert Panel of the Flavor and Extract Manufacturers Association in 2003.
See Acetaldehyde. EAFACETALDEHYDE ETHYL CIS-3-HEXENYL ACETAL • Synthetic
flavoring. The FDA has as of this writing not yet done a thorough toxicology search. See
Acetaldehyde. EAFACETALDEHYDE PHENETHYL PROPYL ACETAL • Petital. A synthetic fruit
flavoring additive for beverages, ice cream, ices, candy, and baked goods. See Acetaldehyde for
toxicity. ASPACETAMIDE • Flavoring Agent. The JECFA (see) noted in 2006 that the available
toxicity data for this substance indicated that it was clearly carcinogenic in both mice and rats,
and although the mechanism of tumor formation is unknown, the possibility of gene toxicity
cannot be discounted. The JECFA considered it inappropriate for such a compound to be used
as a flavoring agent or for any other food additive purpose, and agreed that acetamide would not
be evaluated according to the Procedure for the Safety Evaluation of Flavoring Agents. A mild
skin irritant with low toxicity, acetamide has caused liver cancer when given orally to rats in
doses of 5,000 milligrams per kilogram of body weight. It has been reported it may form
nitrosamines (see). FDA reports it is in use but has, as of this writing, not yet done a thorough
toxicology search. EAFp-ACETAMIDOBENZOIC ACID • See Benzoic Acid.ACETANISOLE • A
synthetic flavoring additive, with an odor of hawthorn or hay. Acetanisole is used in butter,
caramel, chocolate, fruit, nut, and vanilla flavorings, which go into beverages, ice cream, ices,
candy, baked goods, and chewing gum. ASPACETATE • Salt of acetic acid (see) used in liquor,
nut, coffee, vanilla, honey, pineapple, and cheese flavorings for beverages, ice cream, sherbets,
cakes, cookies, pastries, and candy. May be irritating to the stomach if consumed in large
quantities.ACETIC ACID • Occurs naturally in apples, cheese, cocoa, coffee, grapes, skim milk,
oranges, peaches, pineapples, strawberries, and a variety of other fruits and plants. Vinegar is
about 4 to 6 percent acetic acid and essence of vinegar is about 14 percent. It is used in cheese,
baked goods, ketchup, mayonnaise, pickles, and animal feeds. Solvent for gums, resins, and
volatile oils. Styptic, it stops bleeding when applied to a cut on the skin. Potential adverse skin
reactions include irritation or itching, hives, and overgrowth of organisms that do not respond to
germ killers. In its glacial form (without much water) it is highly corrosive and its vapors are
capable of producing lung obstruction. Less than 5 percent acetic acid in solution is mildly
irritating to the skin. It caused cancer in rats and mice when given orally or by injection. GRAS.
ASP. EACETIC ACID, CITRONELLYL ESTER • A flavoring additive found in oils of cit-ronella
geranium, and about twenty other oils. Colorless liquid; fruity odor. Used as a flavoring additive in
mayonnaise, salad dressings, and sauces. Mildly toxic by ingestion. A human skin
irritant.ACETIC ANHYDRIDE • Acetyl Oxide. Acetic Oxide. Colorless liquid with a strong odor, it
is derived from oxidation of acetaldehyde (see). Used in modifying starch. It is used as a
dehydrating and acetylating additive (see acetylated) and in the production of dyes, perfumes,
plastics, and aspirin. It is a strong irritant and may cause burns and eye damage.ACETIC
ETHER • A synthetic additive, with a fragrant, refreshing odor, used in butter, butterscotch, fruit,
nut, and spice flavorings for beverages, ice cream, ices, candy, baked goods (1,000 ppm), and



chewing gum (4,000 ppm). Also used to coat vegetables.ACETISOEUGENOL • White crystals
with a clove odor, used as a flavoring additive. It is moderately toxic by ingestion. When heated
to decomposition, it emits acrid smoke and irritating fumes. The FDA permits its use at a level
not to exceed an amount reasonably required to accomplish the intended effect.ACETOACETIC
ESTER • See Ethyl Acetoacetate.ACETOIN • Acetyl Methyl Carbinol. A flavoring additive and
aroma that occurs naturally in broccoli, grapes, pears, cultured dairy products, cooked beef, and
cooked chicken. As a product of fermentation and of cream ripened for churning, it has a buttery
odor and is used in raspberry, strawberry, butter, butterscotch, caramel, coconut, coffee, fruit,
liquor, rum, nut, walnut, vanilla, cream soda, and cheese flavorings for beverages, ice cream,
ices, candy, baked goods, margarine, gelatin desserts, cottage cheese, and shortenings. Mildly
toxic by injection under the skin. A moderate skin irritant. When heated to decomposition, it
emits acrid smoke and fumes. GRAS. ASP2-ACETONAPHTHONE • 2-Naphthyl Ketone. White
crystalline solid with an orange blossom odor. Used as a flavoring additive. Moderately toxic by
ingestion. A human skin irritant. When heated to decomposition, it emits acrid smoke and fumes.
ASPACETONE • Acetoacetone. Diacetyl Methane. Liquid with a pleasant odor. Used as a
flavoring additive in food and a solvent for spices that is residual in foods. The FDA requires that
it not be used in excess of the amount reasonably required to accomplish the intended effect. It
is also frequently used as a solvent for fats, oils, and waxes. Inhalation may irritate the lungs, and
in large amounts it is narcotic, causing symptoms of drunkenness similar to ethanol (see). In
1992, the FDA proposed a ban on acetone in astringent products because it had not been
shown to be safe and effective as claimed. It is number 184 on the CERCLA Priority List of
Hazardous Substances (see). ASPACETONE PEROXIDE • Acetone (see) to which an oxygen-
containing compound has been added. A maturing additive for bleaching flour and dough, it has
a sharp, acrid odor similar to hydrogen peroxide. Approved for use in flour, and in bread and rolls
where standards of identity (see) do not preclude its use. A strong oxidizing additive, it can be
damaging to the skin and eyes. The Internet is full of instructions on how to make a bomb out of
this additive. NILACETOPHENONE • Acetyl Benzene. Benzoyl Methide. A synthetic additive
derived from coal tar, with an odor of bitter almonds, used in strawberry, floral, fruit, cherry,
almond, walnut, tobacco, vanilla, and tonka bean flavorings for beverages, ice cream, ices,
candy, baked goods, gelatin desserts, and chewing gum. It occurs naturally in strawberries and
tea and may cause allergic reactions. Poisonous by injection. Moderately toxic by ingestion. A
skin and severe eye irritant. Narcotic in high concentrations. When heated to decomposition, it
emits acrid smoke and fumes. ASPACETOSTEARIN • Obtained from fats and oils, it is a
glyceride (see). It is used as a protective coating for food and as a plasticizer. The Select
Committee on GRAS Substances stated in 1980 should be GRAS with no limitations.
NULACETOXYDIHYDROTHEASPIRANE • Flavoring from tobacco used in baked goods, instant
coffee/tea, snacks, soups, seasonings, meat products, and tobacco. FEMA (see) GRAS. NIL4-
ACETYOXY-2,5-DIMETHYL-3(2H)FURANONE • Synthetic balsamlike flavor. See Furans.
EAF4(p-ACETOXYPHENYL)-2-BUTANONE • Synthetic flavoring. NIL2-ACETOXY PYRAZINE •



Synthetic flavoring. See Pyridines.ACETYL- • AC. From acetic acid and used in the manufacture
of additives to break down molecules.ACETYLALDEHYDE • Used to manufacture acetic acid,
perfumes, and drugs. See aldehyde.ACETYLAMINO-5-NITROTHIAZOLE • Acinitrazole.
Trichloral. Tritheom. An animal drug used in turkeys and limited to 0.1 ppm in the bird's flesh by
the FDA. When heated to decomposition, it emits toxic fumes.ACETYL BENZENE • See
Acetophenone.ACETYL BENZOYL PEROXIDE • Used to bleach flour. Used in medicine as a
germicide and disinfectant. Toxic when ingested.ACETYL BUTYRYL • See 2, 3-
Hexandione.ACETYL CHLORINE • See Chlorine.ACETYL-o-CREOSOL • See o-Tolyl Acetate.3-
ACETYL-2,5-DIMETHYL FURAN • Strong roasted-nut odor, it is used as a flavoring additive.
When heated to decomposition, it emits acrid smoke and irritating fumes. GRAS. ASP2-
ACETYL-3,(5 or 6)-DIMETHYLPYRAZINE, MIXTURE OF ISOMERS • Flavoring additive used in
baked goods, beverages, breakfast cereal, chewing gum, confectionery frostings, egg products,
fats, fish products, frozen dairy, fruit ices, gelatins, gravies, hard candies, instant coffee and tea,
jams, meat products, milk products, seasonings, snack foods, soft candy, and soups. ASP3-
ACETYL-2, 5-DIMETHYLTHIOPHENE • A flavoring additive. ASP2-ACETYL-3-
ETHYLPYRAZINE • A flavoring additive. ASPACETYL EUGENOL • See Eugenyl
Acetate.ACETYL FORMALDEHYDE and ACETYL FORMIC • See
Pyruvaldehyde.ACETYLMERCAPTOHEXYL ACETATE • Synthetic flavoring. EAF n-ACETYL-L-
METHIONINE • Nutrient in foods except infant foods and products containing added nitrites/
nitrates (see both). Limited to 3.1 percent by weight of the total protein in the food. When heated
to decomposition, it emits toxic fumes. ASPACETYL METHYL CARBINYL ACETATE • See
Acetoin. ASP2-ACETYL-5-METHYLFURAN • A synthetic flavoring. ASP2-ACETYL-3-
METHYLPYRAZINE • Synthetic flavoring used in baked goods, beverages, breakfast cereals,
chewing gum, confectionery frostings, egg products, fats/oils, fish products, frozen dairy, fruit
ices, gelatins, gravies, hard candy, instant coffee/tea, jams, meat products, milk products,
seasonings, snack foods, soft candy, and soups. Declared GRAS by FEMA (see). EAF4-
ACETYL-2-METHYLPYRIMIDINE • A flavoring, a nitrogen substance. NILACETYL-(p-
NITROPHENYL)-SULFANILAMIDE • A feed additive. See Sulfanitran.ACETYL NONYRYL and
ACETYL PELARGONYL • See 2, 3-Undecadione.ACETYL PENTANOYL • See 2, 3-
Heptanedione.ACETYL PROPIONYL • Yellow liquid used as a butterscotch or chocolate-type
flavoring. See 2,3-Pentanedione.2-ACETYL PYRAZINE • Pale yellow crystals or liquid with a
sweet popcornlike odor. Used as a flavoring additive. Skin and eye irritant. When heated to
decomposition, it emits toxic fumes. GRAS. ASP2-ACETYLPYRIDINE • Synthetic flavoring that
is said to require in-depth toxicology studies by FEMA (see). ASP2-ACETYL PYRROLE • Light
beige to yellow crystals with a breadlike odor used as a flavoring additive. When heated to
decomposition, it emits toxic fumes. GRAS when used at a level not in excess of the amount
reasonably required. EAF4-ACETYL-6-TERT-BUTYL-1,1-DIMETHYL-INDANE • A synthetic
flavoring. The International Program on Chemical Safety World Health Organization said there is
more information needed for this compound. ASP2-ACETYLTHIAZOLE • Used in the



manufacture of fungicides and dyes. ASP2-ACETYL-2-THIAZOLINE • Flavoring isolated from
lychee, a Chinese tropical fruit. EAF3-(ACETYLTHIO)-2-METHYLFURAN • Intermediate used in
the manufacture of food additives. EAFp-ACETYL TOLUENE • See 4-Methyl
Acetophenone.ACETYL-p-TOLYL ACETATE • See p-Tolyl Acetate.ACETYL TRIBUTYL
CITRATE • See Citric Acid.ACETYL TRIETHYL CITRATE • A clear, oily, essentially odorless
liquid used as a solvent and plasticizer. Moderately toxic by ingestion. When heated to
decomposition it emits acrid smoke and fumes. See Citric Acid.ACETYL TRIOCETYL CITRATE
PECTIN • Citrus Pectin. A jelly-forming powder obtained from citrus peel and used as a
texturizer and thickening additive to form gels with sugars and acids. Light in color. It has no
known toxicity.ACETYL VALERYL • Yellow liquid used as cheese, butter, and miscellaneous
flavorings. See 2,3-Heptanedione.ACETYL VANILLIN • See Vanillin Acetate.ACETYLATED •
Any organic compound that has been heated with acetic anhydride or acetyl chloride (see both)
to remove its water. Acetylation is used to coat candy and other foods to hold in moisture. Acetic
anhydride produces irritation and necrosis of tissues in vapor state and carries a warning against
contact with skin and eyes.ACETYLATED DISTARCH ADIPATE and PHOSPHATE • Starches
(see) that have been modified to change their solubility and digestibility. The Select Committee
on GRAS Substances stated in 1980 that there is no available evidence that demonstrates or
suggests a hazard to the public when they are used at levels now current and in the manner now
practiced. However, it is not possible to determine, without additional data, whether a significant
increase in consumption would constitute a dietary hazard. The substances can continue GRAS
with limitations on amounts that can be added to food. EACETYLATED DISTARCH PROPANOL
• A starch (see) that has been modified to change its solubility and digestibility. The final report
to the FDA of the Select Committee on GRAS Substances stated in 1980 that although no
evidence in the available information on it demonstrates a hazard to the public at current use
levels, uncertainties exist requiring that additional studies be conducted. GRAS status is
continued while tests are being completed and evaluated, the FDA said in 1980. Since then no
action has been reported.ACETYLATED HYDROGENATED COTTONSEED GLYCERIDE • See
Cottonseed Oil and Acetylated.ACETYLATED HYDROGENATED LARD GLYCERIDE • See
Lard and Lard Oils.ACETYLATED HYDROGENATED VEGETABLE GLYCERIDE • See
Vegetable Oils.ACETYLATED MONOGLYCERIDES • Acetylated mono- and diglyceride esters
(see) of glycerin with acetic acid and edible fat-forming fatty acids. Bland tasting. Used as
coating additives, emulsifiers, lubricants, solvents, and texture-modifying additives in baked
goods, cake shortening, desserts, fruits, ice creams, margarines, nuts, oleomargarine, peanut
butter, puddings, shortening, and whipped toppings. It is used as a protective coating for meat
products. Use permitted by the FDA at a level not in excess of the amount reasonably required to
accomplish the intended effects. When heated to decomposition, it emits acrid smoke and
irritating fumes.ACETYLATED OXIDIZED STARCH • Thickener; stabilizer; binder; emulsifier.
EACETYLATED STARCH • Acetate (see) is used to make the starch more digestible. The
statement “ADI not specified” means that, on the basis of the available data (toxicological,



biochemical, and other), the total daily intake of the substance, arising from its use or uses at the
levels necessary to achieve the desired effect and from its acceptable background in food, does
not, in the opinion of the JECFA, represent a hazard to health. For this reason, and for the
reasons stated in individual evaluations, the establishment of an acceptable daily intake (ADI) is
deemed unnecessary. EACETYLATED SUCROSE DISTEARATE • The acetyl ester of sucrose
distearate. See Ester and Sucrose Distearate.ACETYLISOEUGENOL • Isoeugenol Acetate.
White crystals with a spicy, clovelike odor, it is used as an aroma and flavor carrier in foods. In
perfumery, it is used especially for carnation-type odors.ACETYLMETHYL CARBINOL • Slightly
yellow liquid or crystals used as an aroma and flavor carrier. See Acetoin.ACETYL PYRAZINE •
With a strong popcornlike flavor, it is used in acorn, barley, baked bread, cake, chocolate, cocoa,
coffee, corn chips, gingerbread, graham crackers, almonds, cashews, and other nuts, pizza,
popcorn, tacos, and toasted wheat. May be an irritant.ACETYLPYRIDINE • Additives used in
making synthetic food additives.2-ACETYLTHIAZOLE • Found in beans, potatoes, artichokes,
asparagus, beef, beer, Brazil nuts, rice, boiled shrimp; synthetic flavoring used in snack foods.
Also used in the manufacture of fungicides and dye. FEMA. GRASACHILLEIC ACID • See
Aconitic Acid.ACID • An acid is a substance capable of turning blue litmus paper red and of
forming hydrogen ions when dissolved in water. An acid aqueous solution is one that has a pH
(see) of less than 7. Citric acid (see) is an example of a widely used acid in foods.ACID CASEIN
• See Casein.ACID HYDROLYZED MILK PROTEIN • See Hydrolyzed Milk Protein.ACID
HYDROLYZED PROTEINS • See Hydrolyzed Proteins.ACIDIFIED SODIUM CHLORITE • ASC.
Approved by the FDA as a secondary direct food additive permitted in food for human
consumption specifically as an antimicrobial intervention treatment for poultry carcasses, red
meat parts and organs, seafood, and raw agricultural commodities. Also used for processed
fruits, roots, tubers, legumes, eggplant, ground cherry, pepino, pepper, tomatillo, and tomato,
cucurbit, and leafy vegetables. The JECFA said in 2007 available toxico-logical data were
sufficient to assess the safety of ASC by setting ADIs (see) for chlorite and chlorate (see both).
The European Union agreed. For many decades food regulators were hesitant to endorse the
use of antimicrobial substances by poultry processors. They were worried that such use of
antimicrobials would mask unhygienic practices and would induce resistance of the microflora
present on the surface of treated products. But the existence of outbreaks of salmonella and
other infectious agents make the use wise, and the antimicrobials would post no risk.ACIDITY
REGULATORY • Controls acidity by means of an acid, acidifier, alkali, base, buffer, buffering,
and pH adjusting agents.ACID-MODIFIED STARCHES • Usually made by mixing an acid—such
as hydrochloric or sulfuric—water, and starch at temperatures too low for gelatinization. When
the starch has been reduced in viscosity to the degree desired, the acid is neutralized and the
starch is filtered, washed, and dried. It is done so that starches can be cooked and used at
higher concentrations than unmodified starches. Acid-modified starches are often used for salad
dressings and puddings and as inexpensive thickening additives. The final report of the FDA of
the Select Committee on GRAS Substances stated in 1980 that the acid-modified starches are



GRAS with no limitations.ACIDOPHILUS • A type of bacteria that ferments milk and has been
used medically to treat intestinal disorders.ACID POTASSIUM SULFITE • See Sulfites.ACIDS •
See Acidulants.ACIDULANTS • Acids. An acid is a substance capable of turning blue litmus
paper red and of forming hydrogen ions when dissolved in water. An acid aqueous solution is
one with a pH less than 7 (see pH). Acidulants are acids that make a substance more acid and
function as flavoring additive to acidify taste, to blend unrelated flavoring characteristics, and to
mask any undesirable aftertaste. Acidulants are also used as preservatives to prevent germ and
spore growths that spoil foods. Acidulants control the acid-alkali (pH) balance and are used in
meat curing to enhance color and flavor and as a preservative. Among the most common acids
added to foods are acetic, propionic, and sorbic (see all).ACIFLUOREN, SODIUM • Herbicide.
FDA tolerances are 0.02 ppm residues in cattle and sheep, kidney and liver. Residues in rice,
milk, and eggs is tolerated at 0.1 ppm.ACIMETON • Lobamine. Banthionine. Cynaron.
Methilanin. Neston. White crystalline platelets with a characteristic odor. Used as a dietary
supplement and nutrient. Moderately toxic by ingestion and other routes. When heated to
decomposition, it emits toxic fumes. See Methionine.ACONITIC ACID • Citridic Acid. Equisetic
Acid. Achilic Acid. A flavoring additive found in beetroot and cane sugar. Most of the commercial
aconitic acids, however, are synthetic and manufactured by sulfuric acid dehydration of citric
acid. Aconitic acid is used in fruit, brandy, and rum flavorings for beverages, ice cream, ices,
candy, baked goods, liquors, and chewing gum. Also used in the manufacture of plastics. GRAS.
EAFACROLEIN • By-product of petroleum produced by the oxidation of propylene (see) during
cooking or processing fat-containing foods. Acrolein may also be generated during the ripening
of fruit and some types of cheese, in caviar, and lamb, souring salted pork, raw and cooked
poultry, cocoa beans and chocolate liquor, and molasses. It may also be produced as an
unwanted by-product during alcoholic fermentation or during the storage and maturation of
alcoholic products. Acrolein may also be detected in nonalcoholic beverages (i.e., coffee and
tea). When cellophane and polystyrene thermoplastics used to package foods are heated,
acrolein is released, although data on the extent of migration to packaged food items have not
been identified. Therefore, with the exception of data on heated vegetable oil, the ripening of
Egyptian Domiati cheese, and the reported concentration of 3.8 μg/g for red wine, there are no
reports of concentrations of acrolein greater than 1 μg÷g in any food item. Humans may be
exposed to acrolein in the home through cigarette smoking or through the smoke from cooking.
The latest IRIS (see) evaluation says acrolein may interfere with vitamin metabolism and may be
why animals in studies have shortened longevity. It is also listed as a cancer-causing agent by
the Environmental Defense Fund. A report containing the collective views of an international
group of experts published by the World Health Organization said: “Acrolein is an upper
respiratory tract and eye irritant in humans. Respiratory rate was also reduced in male volunteers
exposed to very low concentrations coughing, nasal irritation, chest pain, and difficulty
breathing. Most individuals cannot tolerate exposure to small concentrations of acrolein in air for
more than 2 minutes. Exposure to concentrations above 20 mg/m3 may be lethal. Direct skin or



eye contact with liquid acrolein can produce severe skin or eye injury, including necrosis (see),
swelling, redness, rashes, and sore throat. Suspected of being cancer-causing in workers but
not proven.” The FDA says there is no reported use of the chemical and there is no toxicology
information available. NULACRYLAMIDE • Produced naturally in certain foods when they are
cooked at high temperatures. It is also derived from acrylonitrile and sulfuric acid industrially for
use in the production of polyacrylamide gels to treat drinking water and waste-water. Acrylamide
is used in clarifying beet sugar or cane sugar juice and in cornstarch. It is used in the
manufacturing of high fructose corn syrup. It is also used as a thickener and suspending additive
in nonmedicated animal feeds. It is toxic by skin absorption. On April 24, 2002, researchers at
the Swedish National Food Administration and Stockholm University reported finding acrylamide
in a variety of fried and oven-baked foods. It appeared to form as a by-product of high-
temperature cooking—greater than 120°C/248°F—for certain carbohydrate-rich foods. Since the
Swedish report similar findings have been reported by Norway, the United Kingdom, and
Switzerland. Preliminary analysis by the FDA suggests that U.S. results will be in basic
agreement with these findings. The discovery of acrylamide in foods is a concern because it is a
potential human carcinogen and damaging to genes. Among the foods that have been found to
have acrylamide are french fries, potato chips, and breads. It does not appear to be present in
food before cooking. Research to date suggests that acrylamide formation is particularly likely in
carbohydrate-rich foods. However, tests on carbohydrate-rich foods cooked at lower
temperatures (e.g., by boiling) have shown much lower acrylamide levels. The FDA says at this
writing not enough is known about acrylamide formation to identify safe modifications to food-
processing techniques that will clearly prevent or reduce formation. Scientists have conducted
epidemiological studies of people exposed to acrylamide in the workplace. The studies did not
show increased cancer risk with acrylamide exposure. However, these studies do not rule out
the possibility that acrylamide in food can cause cancer, both because of the limited number of
people in the studies and because the route of exposure for the workers was not through food. In
June 2002, the World Health Organization (WHO) and the Food and Agriculture Organization
(FAO) convened an expert committee on acrylamide. The consultation, which was attended by
three FDA experts, concluded that the presence of acrylamide in food is a major concern and
recommended more research on mechanisms of formation and toxicity. Both the WHO/FAO
consultation and the FDA have recommended that people continue to eat a balanced diet rich in
fruits and vegetables and not cook food for too long or at too high a temperature. They also
advised that it is important to cook all food thoroughly—particularly meat and meat products—to
destroy food-borne pathogens (bacteria, viruses, etc.) that might be present. As for acrylamides
used in food processing, no emphasis was placed on them and the residues that we may be
eating. Acrylamide is in a number of food additives used in processing and added to food
products such as polyacrylamide (see) used as a thickener. Besides being a suspected cancer-
causing and gene-damaging agent, acrylamide in high doses is also believed to be toxic to
human nerves.ACRYLAMIDE-SODIUM ACRYLATE RESIN • Used to dilute pesticides for



application. NILACRYLATE-ACRYLAMIDE RESIN • Acrylic Acid. Colorless, odorless crystals
soluble in water and derived from acrylonitrile and sulfuric acid. It is used as a clarifying additive
in beet sugar and cane sugar juice and liquor or cornstarch hydrolysate (5 ppm by weight of
juice, 10 ppm by weight of liquor or hydrolysate). It is also used in the manufacture of dyes and
adhesives. It is toxic by skin absorption. ASPACRYLIC ACID • Derived by condensing ethylene
oxide with hydrocyanic acid followed by reaction with sulfuric acid (see all). It is used for making
plastics and resins.ACRYLIC ACID-2-ACRYLAMIDO-2-METHYL PROPANE SULFONIC ACID
COPOLYMER • Used as a coating for film in contact with food or drinks. See Acrylic Acid.
NULACRYLIC RESINS • Polymers (see) of acrylics. Used in waxy oils, base coats, protective
coatings, and waterproofing. Acrylates (see), if inhaled, can cause allergic reactions in
humans.ACRYLONITRILE COPOLYMER • Used in packaging materials. When heated to
decomposition, it emits acrid smoke and irritating fumes. It is number 274 on the CERCLA
Priority List of Hazardous Substances (see).ACRYLONITRILE POLYMER WITH STYRENE •
Used in coatings and films in packaging materials. No restrictions, but cyanide and its
compounds are on the Community Right-to-Know List (see). See also
Styrene.ACTADECYLSILOXYDIMETHYLSIOLOXYPOLYSILOXANE • A component of
defoaming additives (see) used in processing beets and yeast. ACTINIDIA ARGUTA EXTRACT
• More than 240 compounds have been detected when the volatile components of the flowers
and the fruit are extracted from several Actinidia arguta genotypes, including lilac and kiwi. Used
as an ingredient in baked goods and baking mixes, beverages and beverage bases, breakfast
cereals, chewing gum, dairy product analogs, grain products and pastas, candies, jams and
jellies, milk products, plant protein products, processed fruits and fruit juices, processed
vegetables and vegetable juices, and snack foods at a level of 600 milligrams (mg) per reference
amount of each product customarily consumed per eating occasion. Extract of Actinidia arguta
and related species are being promoted for the prevention and treatment of allergic disease and
nonallergic inflammatory disease, baldness, and as an anticancer ingredient. The FDA has no
questions for the applicant for GRAS status. The agency has not, however, made its own
determination regarding the GRAS status of the subject use of A. arguta fruit extract. As always,
the FDA maintains it is the continuing responsibility of the producer to ensure that the food
ingredients it markets are safe.ACTIVATED CHARCOAL (CARBON) • Obtained by destructive
distillation of organic material such as vegetables or animal bones and is activated by heating
with steam or carbon dioxide, which results in a porous material. Used to remove impurities that
cause undesirable color, taste, or odor in liquid. The major sources are lignite, coal, and coke.
The Select Committee of the Federation of American Societies for Experimental Biology
(FASEB), under contract to the FDA, concluded that it is not a hazard to human health at current
or possible future use levels. However, the Committee said because the substance is
extensively used in the food industry, it would be prudent to have purity specifications for food-
grade activated carbon to assure the absence of any cancer-causing hydrocarbons (see) in
food. It can cause a dust irritation, particularly to the eyes and mucous membranes. It is used to



relieve intestinal discomfort and diarrhea and to counteract poisons. It adheres to many drugs
and chemicals, inhibiting their absorption from the GI tract. Potential adverse reactions include
black stools and nausea. ASPACTIVATED 7-DEHYDROCHOLESTEROL • See Vitamin
D3.ADENOSINE • White crystalline powder with mild saline or bitter taste. It is isolated by the
hydrolysis of yeast nucleic acid.ADENOSINE 5'-MONOPHOSPHORIC ACID AND ITS
MONOSODIUM AND DISODIUM SALTS • AMP. A nucleotide (a building block of DNA) made
inside the body and found in all living organisms. Used as a flavor enhancer in chewing gum,
coffee and tea, snack foods, novelty snacks, soups and soup mixes (including meat and
poultry), and sugar and salt substitutes. The producer, Linguagen, notified the FDA of its self-
decision that AMP should be GRAS because of generally available information about the
additive and its monosodium and disodium salts. The producer notified the FDA that no
significant adverse effects were observed in published human clinical studies but that prolonged
excessive purine consumption may lead to chronically elevated plasma uric acid levels, which
are a known risk factor for the development of gout. The JECFA (see) reviewed AMP and
approved it as a food additive, assigning it an ADI not specified (see); FEMA (see) found it to be
GRAS as a food ingredient. Furthermore, AMP and other purines are currently approved for use
as food additives by the European Community.ADENOSINE PHOSPHATE • See Adenosine
Triphosphate.ADENOSINE TRIPHOSPHATE • Adenylic Acid. An organic compound that is
derived from adenosine (see). A fundamental unit of nucleic acid, it serves as a source of energy
for biochemical transformation in plants, photosynthesis, and also for many chemical reactions
in the body, especially those associated with muscular activity.ADI • The abbreviation for
acceptable daily intake (see).ADI Not Specified • This designation is applied to a food
substance of very little toxicity, which on the basis of the available chemical, biological,
toxicological, and other data and the total dietary intake of the substance arising from its use at
the levels necessary to achieve the desired effect and from its acceptable background level in
food, does not, in the opinion of the JECFA (see), represent a hazard to health.ADIPATES • The
salts of adipic acid (see) used in food packaging. Some are suspected cancer-causing
additives.ADIPIC ACID • Hexanedioic Acid. Found in beets. A buffering and neutralizing additive
impervious to humidity. Used in flavorings for baked goods, baking powder, condiments, dairy
products, meat products, oils, oleomargarine, relishes, snack foods, canned vegetables,
beverages, and gelatin desserts (5,000 ppm) to impart a smooth, tart taste. Also used as a
buffer and neutralizing additive in confections, but limited to 3 percent of contents and in the
manufacture of plastics and nylons, and as a substitute for tartaric acid (see) in baking powders.
Used in animal feed. Poison by injection and moderately toxic by other routes. A severe eye
irritant. GRAS. ASP. EADIPIC ANHYDRIDE • A starch-modifying additive, not to exceed 0.12
percent of the starch compound. See Modified Starch.ADSÓRBATE • A powdered flavor made
by coating liquid flavoring on the surface of a powder such as cornstarch, salt, or malt dextrin
(see all).AEROSOL • Small particles of material suspended in gas and easily absorbed into the
lungs. Spray technology is more than fifty years old.AF • FDA abbreviation for antifoaming (or



defoaming) agent (see).AFLATOXIN • AFL. A mold that contaminates corn and peanuts.
Poisonous by ingestion and moderately toxic by other routes. Carcinogenic and mutagenic. The
JECFA (see) decided to base the assessment of the impact of different maximum levels for
aflatoxin exposure on data provided by producing countries, noting that these better represent
the materials in commerce and result in a robust estimate of AFL dietary exposure from the tree
nuts. Consumption of almonds, Brazil nuts, hazelnuts, pistachios, and dried figs contributes
greater than 5 percent of the total AFL dietary exposure in only five of the thirteen GEMS/Food
(see) cluster diets.AGAR-AGAR • Gelidium. Japanese Isinglass. A stabilizer and thickener, it is
transparent, odorless, and tasteless and is obtained from various seaweed found in the Pacific
and Indian oceans and the Sea of Japan. Agar was the first seaweed to be extracted, purified,
and dried. Discovered by a Japanese innkeeper around 1658 and introduced in Europe and the
United States by visitors from China in the 1800s as a substitute for gelatin, it goes into
beverages, ice cream, ices, frozen custard, sherbet, meringue, baked goods, jelly, frozen
candied sweet potatoes, icings, confections, and artificially sweetened jellies and preserves. It
can be 1.2 percent of candy and 0.25 percent of frozen desserts, jelly, and preserves. Agar
serves as a substitute for gelatin and is used for thickening milk and cream. It is also a bulk
laxative and, aside from causing an occasional allergic reaction, is nontoxic. The final report to
the FDA of the Select Committee on GRAS Substances stated in 1980 that there is no evidence
in the available information that it is a hazard to the public when used as it is now, and it should
continue its GRAS status with limitations on amounts that can be added to food. Mildly toxic by
ingestion. ASP. EAGAVE LECHUGUILLA • American Aloe. Native to the warm part of the United
States and known by its heavy, stiff leaf and tall panicle or spike of candelabralike flowers. The
fermented juice is popular in Mexico for its distilled spirit (mescal). The leaves are used for a
juice used in medicines as a diuretic.AGENCY FOR TOXIC SUBSTANCES AND DISEASE
REGISTRY • ATSDR. An agency of the U.S. Department of Health and Human Services, it is
directed by congressional mandate to perform specific functions concerning the effect on public
health of hazardous substances in the environment. These functions include public health
assessments of waste sites, health consultations concerning specific hazardous substances,
health surveillance and registries, response to emergency releases of hazardous substances,
applied research in support of public health assessments, information development and
dissemination, and education and training concerning hazardous substances.AGRIMONY
EXTRACT • An extract of Agrimonia eupatoria, an herb found in north temperate regions. It has
yellow flowers and bristly fruit. Said to have medical and magical properties since the time of
Pliny the Elder. Modern herbalists prescribe it for disorders of the kidneys, liver, and bladder. It
reputedly has diuretic and expectorant properties.AI • The abbreviation for adequate intake. A
value based on observed or experimentally determined approximations of nutrient intake by a
group of healthy people. It is used when the RDA (see) cannot be determined.AKLOMIDE • Gray
scales from alcohol, it is used as animal feed to combat fungus infections in chickens. The FDA
residue tolerances are 4.5 ppm in liver and muscle of uncooked edible tissue of chickens and 3



ppm in skin and fat.ALACHLOR • Lasso. Alanex. A preemergent herbicide. The FDA permits its
use. The EPA (see) has determined it is a cancer-causing additive in rats and mice. The
European Union considers it a dangerous chemical substance for priority pollution elimination in
water.ALANEX • See Alachlor.ALANINE (B-, L-, and DL-) • Colorless crystals derived from
protein. A nonessen-tial amino acid, it is used in microbiological research and as a dietary
supplement in the L and DL forms. It is used as a flavor enhancer at 1 percent for pickling spice.
It is now GRAS for addition to food. It caused cancer of the skin in mice and tumors when
injected into their abdomens. ASPALAR • See Daminozide.ALBENDAZOLE • Zental. Valbazen.
A worm medicine given to cattle. The FDA tolerances for residues are 0.2 ppm in uncooked
edible cattle tissue, 0.6 ppm in muscle, 1.2 ppm in liver, 1.8 ppm in kidney, and 2.4 ppm in
fat.ALBUMEN • See Albumin.ALBUMIN • Albumen. A group of simple proteins composed of
nitrogen, carbon, hydrogen, oxygen, and sulfur that are soluble in water. Albumin is usually
derived from egg white and employed as an emulsifier in foods and cosmetics. May cause a
reaction in those allergic to eggs. In large amounts can produce symptoms of lack of biotin, a
growth factor in the lining of the cells. ASPALBUMIN MACRO AGGREGATES • Used as a binder
and firming additive in sausage, soups, stews, and wine. Poisonous by injection.ALCOHOL •
Ethyl Alcohol. Ethanol. Alcohol is widely used as a solvent in the cosmetic and food fields.
Alcohol is manufactured by the fermentation of starch, sugar, and other carbohydrates. It is clear,
colorless, and flammable, with a somewhat pleasant odor and a burning taste. Medicinally used
externally as an antiseptic and internally as a stimulant and hypnotic. Absolute alcohol is ethyl
alcohol to which a substance has been added to make it unfit for drinking. Rubbing alcohol
contains not less than 68.5 percent and not more than 71.5 percent by volume of absolute
alcohol and a remainder of denaturants, such as perfume oils. Toxic in large doses. See also
Anisyl Alcohol.ALCOHOL, DENATURED • This refers to ethyl alcohol, which is deliberately
made unfit for drinking.ALCOHOL DENATURED FORMULA 23A • Used as a diluent in color
additive mixtures for coloring eggshells. NULALCOHOL, SDA-3A • Diluent in color additive for
marking food. See Alcohol, Denatured. NULALCOHOLS/PHOSPHATE ESTERS • May be used
at a level not to exceed 0.2 percent to assist in the lye peeling of fruit and
vegetables.ALDEHYDE • Used to flavor certain cherry ice creams, candy, and snacks. Also
used in the manufacture of resins, dyes, and organic acids. See Acetylaldehyde.ALIPHATIC • A
class of organic chemical compounds intermediate between acids and alcohols. Aldehydes
contain less oxygen than acids and less hydrogen than alcohols. Most aldehydes are irritating to
the skin and gastrointestinal tract.ALDICARB • Temik. Crystals from isopropyl ether used as an
insecticide, spider killer, and worm killer on citrus pulp in the growing crop. FDA tolerance is 0.6
ppm, 0.3 ppm in cottonseed hulls, and 0.5 ppm in sorghum.ALDRIN • Aldrex. Altox. Drinox. A
pesticide. Poison by ingestion, skin contact, intravenous, intraperitoneal, and other routes.
Causes tumors, cancer, and birth defects. Human systemic effects by ingestion: excitement,
tremors, and nausea or vomiting. Continued acute exposure causes liver damage.ALFALFA •
Medicago sativa. Herb and Seed. Lucerne. A natural cola, liquor, and maple flavoring additive for



beverages and cordials. Alfalfa is widely cultivated for forage and is a commercial source of
chlorophyll. GRAS. ASPALGAE, BROWN • Kelp. Ground, dried seaweed used to carry natural
spices, seasonings, and flavorings. A source of alginic acid (see). Also used in chewing-gum
base. All derivatives of alginic acid are designated “algin.” The food industry is one of the major
users of alginates (see) along with the pharmaceutical, cosmetic, rubber, and paper industries.
The United States is the largest producer of alginates. GRAS. NULALGAE MEAL, DRIED •
Permanently listed to be used in chicken feed to enhance color of chicken skin and egg yolks.
NULALGAECIDE • Pesticide to get rid of algae.ALGANET • Derived from algae. Coloring
additive used in casings and rendered fats. See Algae, Brown.ALGIN • The sodium salt of
alginic acid (see), it is used in cheeses, frozen desserts, soda water, jellies, and preserves as a
stabilizer. GRASALGINATES • Ammonium, Calcium, Potassium, and Sodium. All derivatives of
alginic acid are designated “algin.” Gelatinous substances obtained from certain seaweed and
used as stabilizers and water retainers in beverages, ice cream, ices, frozen custard, emulsions,
desserts, baked goods, and confectionery ingredients. A clarifying additive for wine, chocolate
milk, meat, toppings, cheeses, cheese spreads, cheese snacks, salad dressings, and artificially
sweetened jelly and jam ingredients. Alginates are used also as stabilizers in gassed cream
(pressure-dispensed whipped cream). The alginates assure a creamy texture and prevent
formation of ice crystals in ice creams. Alginates have been used in the making of ice pops to
impart smoothness of texture by ensuring that the fruit flavors are uniformly distributed
throughout the ice crystals during freezing, helping the pops retain flavor and color, and to stop
dripping. The final report to the FDA of the Select Committee on GRAS Substances stated in
1980 that there is no evidence in the available information that calcium, sodium, or potassium
alginates are a hazard to the public when used as they are now, and their GRAS status will
continue with limitations on the amounts that can be added to food. ASPALGINIC ACID •
Obtained as a highly gelatinous precipitate from seaweed. It is odorless and tasteless and is
used as a stabilizer in ice cream, frozen custard, ice milk, fruit, sherbet, water ices, beverages,
icings, cheeses, cheese spreads, cheese snacks, French dressing, and salad dressing. It is also
used as a defoaming additive in processed foods. Capable of absorbing two hundred to three
hundred times its weight of water and salts. Resembles albumin or gelatin (see both). Alginic
acid is slowly soluble in water, forming a thick liquid. The JECFA (see) observed that in a ninety-
day study in rats, 15 percent alginate in the diet resulted in an enlarged, distended, heavy lower
intestine, bumpy urinary bladder, and calcium deposits in the renal pelvis. A slight decrease in
growth was also seen. The JECFA noted that alginic acid and its salts have a laxative effect at
high level of intake. The committee did not set an ADI (see) for alginic acid. See Ammonium
Alginate, Calcium Alginate, Potassium Alginate, and Sodium Alginate. GRAS. ASP. EALITAME •
A candidate for approval as an artificial sweetener, it has two thousand times the sweetness of
sugar and no calories. Its potential use is in all areas requiring sweetening. It is derived from the
amino acid alanine (see) and is related to aspartame (see). The benefits include a clean, sweet
taste, good stability at high temperatures, broad pH (see) range, and high water solubility. The



drawbacks are the off-flavor from prolonged storage in some acidic solutions.ALKALI • The term
originally covered the caustic and mild forms of potash and soda. Now a substance is regarded
as an alkali if it gives hydroxyl ions in solution.An alkaline aqueous solution is one with a pH
(see) greater than 7. Sodium bicarbonate is an example of an alkali that is used to neutralize
excess acidityALKALOID • A compound of vegetable origin. Usually derived from a nitrogen
compound such as pyridine, quinoline, isoquinoline, or pyrrole, designated by the ending -ine.
Examples are atropine, morphine, nicotine, quinine, codeine, caffeine, cocaine, and strychnine.
The alkaloids are potent and include the hallucinogen mescaline and the deadly poison brucine.
There are alkaloids that act on the liver, nerves, lungs, and digestive systems.
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Catmandiue, “My Key Reference Book for Food Additives. I've used Ms. Ruth's book for over 4
years now. I have a small handful of food additive guides, but this book is head-and-shoulders
over the others. It is well written and very organized. I am constantly referring to the "Dictionary"
when researching material for my podcast "Food Labels Revealed." Sadly, the most recent
edition is 2009, so, at this time, with hundreds of new additives showing up in foods every year,
it's outdated.  I wish some enterprising expert would create a new and comprehensive guide.”

KE, “book. I bought this book to look up ingredients in foods to know what I am eating. So far
this book has had everything in it that I have needed to look up.  It is a very helpful book.”

Dennis D, “this is the book to tell you exactly what is in the food you eat...... Very interesting and
helpful book.”

Dennis76nyc, “A good book to have on hand. This book has some of the best definitions for
nasty chemicals used as food additives.”

Yianni's Mom, “Everyone should learn to read Ingredients!. This is my third purchase of this
book, I buy it for my friends because it change my whole way of buying groceries by reading
ingredients!”

candicope, “its a scary, wonderful book!. It is exactly what it says. A detailed dictionary of food
additives and ingredients. I love this book. The only down side is actually knowing what is in your
food. And knowing its in EVERYTHING you buy. If you are sensitive to chemicals then this book
is perfect for you, if you just want to know what your putting in your familys bodies, perfect for
you!”

Ebook LibraryAholic, “Great reference book. Useful book to quickly lookup some ingredients and
know what they are used for. Great for cooks or food experimentalists.”

terry macintyre, “easy to look up food info and very informative. well done book, easy to look up
food info and very informative....definitely get this book”

sonya g coucelos, “Really Like this!. This book it great to keep on hand. A few have my friend
have used it and have since gotten their own.”

W.P.S. Alberta, Canada, “Five Stars. Great book!”

The book by Ruth Winter has a rating of  5 out of 4.5. 145 people have provided feedback.
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