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GUESS WHAT YOU ATE?
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In this 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 be


	allergens?


	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.1

Lest 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 Changes
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Since 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 Problems
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However, some problems mentioned in all six previous editions haven't gone away.

ANTIBIOTICS

The 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.3

The 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 AGENTS

Progress 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.6


	No 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.7

Doesn'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?”

TOXINS

Although 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.11

In 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.12

Toxins 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 FOOD

When 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 BIOTERRORISM

We 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 6,800.13

The 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.14

Who Else Is in the Food Protection Mix?
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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 FDA

The 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 experts


	The problem that most of the evaluations are done just by culling through the huge scientific literature and deciding which study conclusions are correct


	The problem that almost no regulatory testing is actually done in science laboratories


	The 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 drink


	The problem of the mixture of additives—most foods contain more than one and usually many


	The 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.

FLAVORINGS

While 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.”19

Organic, Natural, or What?
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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 FED

The 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.21

U.S. Food Standards
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Standards 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 On
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The 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 BUILDUP

Biotechnology 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 to


	create 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 if


	the 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 animal


	The safety of the final food product


	Any secondary changes in the animal caused by the insertion of new DNA




Some 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 MATTER

Nanotechnology 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 NUTRACEUTICALS

No 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 much


	High in essential fats (omega-3, −6, and phospholipids)


	High in vitamins and minerals


	Free from harmful or unnecessary chemical additives or colorings




PROBIOTICS—PREVENTION FOODS

We 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 http://nccam.nih.gov/health/probiotic.

What You Can Do
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You 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 LABEL

A 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.
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Identifying Nutritious Foods
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The 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 calories


	Saturated fat based on 10 percent of calories


	Carbohydrates based on 60 percent of calories


	Protein based on 10 percent of calories


	Fiber based on 11.5 grams of fiber per 1,000 calories




The 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 g


	Saturated fat: less than 20 g (total saturated fat now includes trans fats [see])


	Cholesterol: less than 300 mg


	Sodium: less than 2,400 mg




REFERENCE 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:
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The mandatory and voluntary dietary components on the label and order in which they must appear are:


	Total calories


	calories from fat


	calories from saturated fat (including trans fats)


	stearic acid (on meat and poultry products only)


	polyunsaturated fat


	monounsaturated fats


	cholesterol


	sodium


	potassium


	dietary fiber


	soluble fiber


	insoluble fiber


	sugars


	sugar 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)


	protein


	vitamin A


	percent of vitamin A present as beta-carotene


	vitamin C


	calcium


	iron


	other 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.”23

Government 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 Grade
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The 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 Disinformation
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To minimize consumer confusion, descriptive terms have been defined.

Nutrient Content Descriptors that May Be Used on Food Labels:



	Descriptor            
	Definition



	Free
	A 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 sugar



	Low
	A 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 sodium



	Lean
	A 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 cholesterol



	Extra lean
	A 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 cholesterol



	High
	A serving contains 20% or more of the daily value (DV) for a particular nutrient



	Good source
	A serving contains 10–19% of the DV for the nutrient



	Reduced
	A 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” claim



	Less
	A food contains 25% less of a nutrient or 25% fewer calories than a reference food



	Light
	(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”)



	More
	A 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 Free
	A 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” claim



	Healthy
	A 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 cholesterol



	Fresh
	(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 frozen
	The food has been quickly frozen while still fresh; blanching is allowed before freezing to prevent nutrient breakdown



	Percent fat free
	Used only to describe foods that qualify as low fat



	High potency
	Describes 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.



	Antioxidant
	May 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 Specialist

Sometimes, 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 Information

[image: ]

You 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


	

	

	

	

	

	

	

	

	





Who Checks the Nutritional Analysis of a Product?






What Don't You Want to Eat or Drink?



FIGHTING OBESITY




BRAIN FOOD


LOW-CARB


ENERGY AND OTHER DRINKS












Avoiding Certain Additives





AVOIDING SALT


AVOIDING SUGAR



AVOIDING ALLERGENS








AVOIDING HYPERACTIVITY


What About Health Claims?








	

	

	

	





	

	

	

	

	

	

	

	

	

	





Preservatives








Ready-to-go Cooked or Fresh Refrigerated Products





More Conventional Methods of Adding Additives Directly to Food for Various Purposes



More Information Is Needed on Food Additives







































OEBPS/images/Wint_9780307452597_epub_003_r1.jpg
Nutrient
Sitamin A
vitamin
thiamin

boflavi
caleium
vitamin D
vitamin
vitamin By

folc acid
vitamin By
phosphorus
odine
magnesiom
copper

biotin
pantotbenic acid

Amount
5,000 Tnternational Un
60 milligrams (mg)
15me

17mg

20me

10 gram ()

18mg

40010

3010

20me

O4mg

6 micrograms (meg)
108

150 mes

Sme

2mg

03me

10mg

)





OEBPS/images/Wint_9780307452597_epub_002_r1.jpg
USE THE NUTRITION FACTS
LABEL TO EAT HEALTHER

e

TR R AR
et | e ) et
SRR

Uty
Erem T,
e o e
ity

ETTrrr———"

[Eh ot

e,

e S

B eespenpinr
R
{pte i o

T g v

T e o Ve .
R






OEBPS/images/Wint_9780307452597_epub_tp_r1.jpg
A
CONSUMER’S
DICTIONARY OF
FOOD ADDITIVES

TION

e Than 12,000 Ingredients

d in Foods

RUTH WINTER, M.S.

THRE PRESS






OEBPS/images/Wint_9780307452597_epub_001_r1.jpg









OEBPS/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/images/Wint_9780307452597_epub_cvi_r1.jpg
A
CONSUMER'’S
DICTIONARY OF
FOOD ADDITIVES

Descriptions in Plain English
of More Than 12,000 Ingredients
Both Harmful and Desirable
Found in Foods

Ruth Winter, M.S.





