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This book is for anyone wondering what’s in their food.





Introduction



Almost everyone eats processed food. Even the most devoted pure-food fan smokes, pickles, freezes, or cooks food—the most basic forms of preserving food that have been with us since the dawn of mankind. However, many of us are more curious than ever about the food ingredients that don’t seem like real food: the additives (those things with the long, unfamiliar, and complex chemical names listed on food packages). This interest may have something to do with the fact that additives are mostly not real food. They also catch our attention, in part, because we don’t know what the heck the names mean and, in part, because, let’s face it, they simply seem scary.


We hope to address that uneasiness with this unique book. Dwight and I are often amazed by items we find among the daily elements of our lives, and love learning about them. We have some other things in common, too, like our insatiable desire to know what’s actually in our food.


Raised on homemade wheat-gluten patties and scrambled tofu colored with turmeric to resemble eggs, processed foods were out of Dwight’s reach for the first part of his life. After trading the safety of his mother’s kitchen for a college cafeteria, he loosened up a bit—not so much that he substituted all of his fruits and vegetables with processed foods, but enough that whole foods shared the plate with many of the usual processed suspects of the standard American diet. Once he became a father, he began to think about food analytically for the first time. As a successful advertising and editorial photographer, Dwight took his inspiration for food deconstruction from conversations about food ingredients on photo sets with an inspired chef and a talented stylist. He sought to combine his curiosity about food with his obsessive-compulsive nature, which eventually led him to me.


I have worked as an assistant chef, lived in Paris, where I found myself eating at top restaurants as part of my work, and have written several books on food-related subjects. As I researched the origins of various foods, especially the ingredients in ethnic cuisines and beer, I began wondering about artificial food ingredients and took up the habit of reading labels very closely. When my young children, who mostly ate whole foods, started quizzing me about the processed-food labels I was staring at, I realized that the way to do an in-depth investigation on the subject was to deconstruct the ingredient label of a well-known processed-food product. I soon settled on Hostess® Twinkies® and wrote a book, Twinkie, Deconstructed, about where all the Twinkies ingredients come from, how they are made, and what they do. I like digging into the details behind complex but common things. Instead of taking photos, though, I took trips to the mines, factories, and labs to see for myself the sources of such food additives.


One day I saw an enormous spike in my Web site traffic, which I found was linked to Dwight’s self-published project, 37 or So Ingredients, a collection of photographs of Twinkies ingredients that had gone viral. Thus art, science, and the loves of wonderment and deconstruction inspired Dwight and me to join together to create this visual representation of the food additives that are found in the ingredient lists of common processed foods.


About Food Additives


Anyone who cooks knows that you must almost always process food somehow to eat it. Unless you are a grazing animal, at a minimum, you clean it or you cook it. But industrial, massmarket, commercial food producers add things (additives) to food (basic foodstuffs) or even packaging for at least one of four reasons: to make the food product more nutritious, to make it easier to prepare, to make it more appealing, or to make it stay fresh longer.


The ingredients in our book are additives that fill at least one of these functions; some fill several (the Food and Drug Administration lists seventeen subsets of functions [p. 250]). Some replace foods that are prone to spoilage, such as fresh eggs. Others, such as various corn syrups, replace foods that might be more expensive, such as sugar. Some, such as the vitamins in enriched flour, replace the natural ingredients that were removed in processing. Others simply add a healthy one. And many are there to somehow extend a product’s shelf life, the holy grail of food product manufacturers. They all are part of the creation of what consumers perceive as inexpensive, convenient foods.


When you bake a cake at home, you don’t use most of the additives shown here. You might mix a batter with more elbow grease for one recipe than another; you might refrigerate or warm up various ingredients (such as butter) to make them blend more easily. You might cover a stored item tightly to make it last longer in the fridge without drying out or spoiling. You might form the top so it looks nicer. You might buy a special cupcake transporter box to protect your goods. But you don’t need any additives to do these things.


On the other hand, when you bake a cake or make some commercial food product by the millions in a large factory with industrial machinery and ship it around the country, where it sits on store shelves for weeks, you might add something to a batter to make it easier to pump through hoses. You might add something to keep the bubbles in a batter from getting crushed at the bottom of an enormous kettle. You might add something to keep the final product from losing moisture or flavor in storage or so it doesn’t collapse during transit. You might add something or use special ingredients so it doesn’t spoil quickly. In short, you use food additives to achieve the scaled-up goals that the home cook addresses quite differently.


Since World War II, the availability and use of food additives have evolved considerably, especially recently. The war created demand for chemical research; the postwar economy created demand for convenience foods. These days, consumer demands tend to focus on carefully created food products that deliver certain health benefits—so-called functional foods such as high-fiber, low-fat, and no-sugar products. The result is food products filled with more and more additives and much longer and more complex ingredient lists. It can get quite confusing.


About Food Product Labels


Food additives come with a lot of baggage. Related terms are often obtuse. This stems from the fact that their names are a mix of scientific and cultural traditions, that they must be approved by a variety of outfits, and that they are regulated by a variety of rules and laws across borders. Food additives receive approval only after years of testing and correspondence with the authorities (dietary supplements are not FDA-regulated), but some considered safe in one country are banned in another. Some of that irregularity stems from cultural and political differences and some comes from the relative influence of the food industry. Research is vetted by disparate groups, including the Food and Agriculture Organization of the United Nations, the World Health Organization, and the Codex Alimentarious Commission.


Hidden from the common shopper are regulations concerning allowable amounts of an additive in a food product. Some are restricted to a minuscule parts per million (ppm), while others, having been in use for years, earn the vague classification of GRAS (Generally Recognized as Safe) and are limited to doses defined even more vaguely as “good manufacturing practices.”


Understanding the ingredient section on a food label is otherwise fairly simple. The FDA requires that common, not scientific, names be used. The ingredients are listed in the descending order of their presence by weight, but no other information as to proportion is offered. That means your first two items might be 95 percent of the product, such as the flour and sweeteners in snack cakes (it is up to you to add the sugar and corn syrups together for the total sugars present). Obviously, the items listed after “2% or less” are there in minuscule proportions. The manufacturer’s secret recipe is kept safe.


Two of the ingredients in this book—baking soda and monocalcium phosphate—are part of the history behind food labels. They are also cultural markers of sorts, at least for Americans. They were first mixed together and sold as baking powder back in 1859, creating one of the world’s first mass-marketed convenience-food ingredients. As consumer demand grew in the late 1800s, marketing efforts intensified, leading to wild and injurious claims that some baking powder brands were poisonous. This, along with some well-publicized food-safety problems, led to a political effort for honesty in packaging, eventually inspiring the first food-labeling law, the Federal Food and Drugs Act of 1906 (which morphed into the FDA). Regulations have evolved continuously ever since.


Where We’re Coming From


Some readers might expect a firm indictment of artificial food ingredients, but they will not find that in this book. This is a visual exploration with a popular-science angle, not a polemic. We are not here to tell you that artificial ingredients are bad for you, or what to eat (other writers have amply covered those issues, and besides, everyone should know to eat mostly fruit, vegetables, and whole grains). We are simply curious about these ingredients and assume that many of you are too. We ask, “What does it look like?” and “Why do they put this in my food?” This book will make you think about food additives as real stuff, not just some strange words on a label. (Still, we freely admit that our diets are oriented toward apples and broccoli rather than foods that require a long list of additives.)


Approved additives have been so extensively tested by the FDA that it is safe to assume that they are OK for consumption. However, there’s always some risk. Some watchdog groups suggest avoiding certain additives or campaign for more testing. After all, many food additives have been banned or discovered to be unhealthy after years of use. Partially hydrogenated vegetable oil, better known as shortening (think Crisco and margarine), which was one of the very first artificial ingredients and has been around since 1911, was recently revealed to contain harmful trans fats (Crisco is now trans fat–free). If you are concerned about unsafe additives, especially due to allergies or other health concerns, you need to find well-vetted, professional scientific information as to what works for you.


One thing we clearly oppose is chemophobia. The idea that everything with a long chemical name is definitely bad for you is just plain stupid, but that does not stop some people, such as the occasional frenzied blogger, from freaking out over certain food additives. While it might be a good idea to avoid specific artificial ingredients, it is an even better idea to do so knowingly (sugar and salt may do more harm than artificial ingredients). Otherwise you might find yourself in a situation where you are worrying about anything with dihydrogen monoxide in it, because dihydrogen monoxide is a main component of all kinds of nasty, toxic things, like paint, sulfuric acid drain cleaner, and acid rain. It is actually fatal if you accidently inhale it! It is also fatal in large doses! It is used to cool nuclear power plants! One might panic and ask why on earth you would want something like that in your food! Well, FYI, dihydrogen monoxide is often identified by its chemical formula, H20. Yes—plain old water. We prefer science rather than blather to quell our fears. Panic is not pretty.


In any case, the debate is not really about artificial ingredients being good or bad for you. The real debate concerns whether a diet filled with highly processed foods is as likely to be as good for you as one that minimizes them, and whether a food and agriculture system that relies extensively on artificial food ingredients, petroleum, and corporate, monoculture farming is sustainable and a good political and environmental policy. We don’t get into that because, simply put, we’re dealing here with art and science, not policy.


Dwight has photographed samples of additives as you might buy them (some are available to food processing companies in a variety of forms, such as powdered, granulated, or liquefied). After interviewing scientists and industry professionals, and after consulting books and industry websites, I have explained in as few words as possible where these things are made, how they are or came to be made, and what they are used for. Consider this a mere appetizer of information.


There are thousands of food additives; we are showing you only 75 of the most commonly used additives, chosen to represent a range of types and functions. In short, these are the kinds of additives in the food that any one of us might be buying or consuming every day.


If food ingredient labels make your eyes glaze over, we hope that this book will open them instead. We hope that this little bit of art and science will make your grocery shopping more informed and, ultimately, more enjoyable. Bon appétit!


—Steve Ettlinger
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Part 1



75 Additives





Acesulfame potassium



C4H4KNO4S





CFR number


172.800





E number


E950





CAS number


55589-62-3





Synonyms or siblings


Acesulfame K, Ace K, Acesulfame potassium





Function


Appeal-Sweetener
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Description


Back in 1967, at the end of what was probably a long lab session in Germany, Hoechst AG chemist Karl Clauss absentmindedly licked his finger. Normally this is not a good thing to do in a chemistry lab. However, in a long and hallowed tradition of random luck leading to big scientific discoveries, he was startled to find that his finger tasted supersweet. Like, 200-times-the-sweetness-of-sugar sugar sweet. He had accidentally discovered acesulfame potassium, a calorie-free artificial sweetener.


Now marketed to consumers as Sunett, this sweetener is made by a complex organic chemical reaction that starts with petrochemicals processed to make acetic acid, which is then further processed to create acetoacetic acid. In a Celanese-owned plant in Frankfurt, Germany, the acetoacetic acid is combined with potassium (chemical symbol: K) to make the sweet white crystals.


One of the newer artificial sweeteners, acesulfame potassium was approved by the FDA only in 1988, but it is now found in thousands of food products. Also known as acesulfame K, it is usually blended with other sweeteners (such as aspartame or sucralose [p. 176]) in order to mask its bitter aftertaste. Amazingly, this blend of ultrasweet sweeteners is more powerful together than the individual chemicals are on their own.


An advantage of acesulfame potassium is that it is stable enough to keep its sweetness despite exposure to high heat, so it is popular in baked goods, candies, and desserts, as well as beverages and tabletop sweeteners. It is also useful in the manufacture of various pharmaceuticals, including cough drops and syrups. Acesulfame potassium is stable in another way, too: it passes through your body completely unchanged, a vertitable sweet nothing.
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Agar






CFR number


184.1115





E number


E406





CAS number


9002-18-0





Synonyms or siblings


Agar-agar, Agar-agar flake, Agar-agar gum, Polysaccharide complex





Function


Process and Prep-Thickening Agent
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(C12H18O9)n


Agarose polymer








Description


Agar is nothing more than processed wild red seaweed, a red algae (species Gelidium and Gracilaria) harvested mostly off the coasts of Spain, Portugal, and Morocco, as well as in small quantities from Japan, Ireland, and off the coast of San Diego, California. It has a centuries-long track record in Japan, which until World War II was the source of most agar, and China, where some say a 16th-century Chinese emperor first noted agar’s gelling abilities.


The actual workhorse in this common plant is an unbranched polysaccharide that lines its cells. Known by many as a vegetarian alternative to gelatin [p. 90], it finds its way into puddings, custards, jelly candies, low-calorie jams, canned soups, ice cream, doughnuts, and, of course, gelatin fruit desserts. It is so useful that many call it “the queen of gelling agents.” Others call it agar-agar, gelose, kanten (in Japanese), Japanese or Chinese isinglass (which is actually incorrect; isinglass is made from fish bladders, not seaweed), and simply vegetable gelatin. Agar (as with other seaweeds) is often processed by freezing or compressing it until it becomes a dry block that is then ground into powder.


Agar is 80 percent fiber-rich, so it is sold as a health remedy and a fad diet product said to absorb water in your stomach and make you feel more full (it’s also recommended as a laxative, so filling up on agar may be a bad choice). Fans of gelatinous and gooey Filipino desserts such as sago, red and black gulaman, buko pandan, and more are essentially fans of agar. So are lovers of the Vietnamese dessert thach and the Burmese sweet jelly kyauk kyaw. Agar is gluten-free, fat-free, and low in sodium. No wonder you can find it for sale at health food stores.


It’s ironic that agar is a popular ingredient in both desserts and dentists’ offices. It’s used to make dental impressions used for fillings and other corrective procedures. However, it is also the material of choice for making salt bridges in electrochemistry, clarifying beer, sizing paper and fabrics, and supplying nutrition and lodging in ant farms. Russians use it to replace pectin in jellies. Most of us know its scientific use from high school biology, where agar plates—petri dishes with a thin layer of agar on the bottom—are used for growing microorganisms of all sorts. That’s why you’ll also find it for sale online among high school science fair supplies.
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Alginate






CFR number


184.1724


(Sodium alginate)


184.1011


(Alginic acid)





E number


E400





CAS number


95328-14-6





Synonyms or siblings


Algin, Alginic acid, Potassium alginate





Function


Process and Prep- Stabilizer, Thickening Agent
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(C6H7O6Na)n


Sodium alginate








Description


Alginate is great for creating rubbery masks for movie monsters; forming dental impressions and body molds; covering and acting as a flux on welding rods; coating paper for better ink retention; making dyes work better in textile printing; and as a gelling, stabilizing, and thickening agent in foods. It also stabilizes the foam in a mass-produced beer head (microfilters remove the natural proteins that would otherwise hold it together). Alginate’s wide range of viscosity is affected by temperature, acidity, and rate of stirring (i.e., aspects of a serious recipe), an attribute called either “non-Newtonion flow” or by the fetching name “pseudoplasticity.”


Alginate is commonly found in thick salad dressings, fruit juices, fruit pie fillings, ice cream and sorbet (to prevent crystal formation and to delay melting), low-fat spreads, and flavored yogurts. It is also the go-to ingredient for what the food industry calls “restructured” or “reformed” foods, meaning it’s used to bind bits of leftover meat and meat trimmings and other animal parts together to form more products that might include dog food, meatloaves, and food-like items such as some kinds of chicken nuggets.


And it all comes from seaweed.


This magical stuff is what lines the cell walls of brown seaweed. Even the most technologically advanced company starts its alginate process with freshly harvested giant seaweed (kelp) that is chopped, washed with acid, and dissolved in lye (sodium hydroxide) or some other alkali. Because the essence of the stuff is alginic acid, it is usually reacted with sodium (sodium carbonate) or calcium to make a neutral salt, such as sodium or calcium alginate. (If the recipe calls for it to remain an acid, such as is used in molecular cuisine, it is often mixed with propylene glycol [p. 136] and given the name propylene glycol alginate, or PGA.) The last processing steps are to simply dry it and then grind it all into a fine powder.


Although the first scientist to figure this all out was a British chemist in 1893, mass production didn’t take off, as with so many processed food ingredients, until the end of World War II. There was a small exception: it was first used to line cans and to stabilize ice cream as early as 1934. One of its main attractions is that it can absorb more than 200 times its weight in water, and quickly. These days, in addition to the familiar uses listed above, it is a favorite of molecular gastronomy chefs for spherification when creating such un-nuggetlike items as olive oil caviar and carbonated mojito pods.
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Annatto






CFR number


73.3000





E number


E106b





CAS number


8015-67-6





Synonyms or siblings


Roucou, Achiote, Bixin, Bija





Function


Appeal-Color
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C25H30O4


Bixin








Description


One food perfectly exemplifies what annatto looks like and is used for: orange cheddar cheese. Many consumers think cheddar cheese is naturally orange, which is not surprising since dairies have been coloring their cheddar since the 16th century, attempting to make inferior cheeses resemble the top-quality ones made yellowish by the high carotene content of fresh spring and summer milk. Likewise, some may think of Spanish rice as naturally yellow, when in fact it is annatto doing the job.


An added benefit to using annatto in cuisine is that it imparts a delicately earthy, peppery flavor to dishes. For this reason it is the essential ingredient in the popular Latin American condiment sazón, and is often called the “poor man’s saffron.”


The Latin name of the evergreen shrub it comes from is Bija or Bixa orellana. The species is named after Francisco de Orellana, the Spanish explorer who was the first European to travel the length of the Amazon River. The genus name Bixa may be derived from the Portuguese bico, for “beak,” referring to the beaklike shape of the plant’s seedpods. Often called the lipstick tree because of its use in cosmetics, Bixa produces large seedpods full of bright red-orange pulp, the source of the strong dye. Its dark red seeds are processed separately, often to color cooking oil or as a dye source, via water extraction. These seeds are especially popular in Filipino dishes, such as kare-kare, and are commonly sold with Hispanic seasonings simply as “annatto seeds” or “achiote” as well as “Bija” (in the Carribbean). Annatto costs slightly less than its more artificial alternatives.


The early Spanish explorers introduced annatto around the world. Now, it is produced in many countries; Brazil is in the lead, followed by Peru and Kenya. About half of the world’s production goes into dye and about half stays in Brazil, Peru, and Ecuador in the form of seeds that are used as a spice or condiment.


While it is established in traditional culture and cuisine, annatto also plays an important role in modern products; these range from margarine (where it has been largely replaced by synthetic beta-carotene [p. 20], its less expensive, tasteless, red-orange cousin) to meats, sausage casing, snack foods, baked goods, seasonings, pastry, and smoked fish. The European Union has issued a limited and disputed ban on its use in sauces and seasonings (some people have a slight reaction to it, but the science behind that is not clear). Likewise, there is no scientific understanding of how annatto might function as a medicine, though claims assert its healing qualities with fevers and kidney diseases. For its fans, it is the dye that won’t let you die.
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