


[image: image]




THE
VITAMIN
COMPLEX



THE
VITAMIN
COMPLEX

OUR OBSESSIVE QUEST FOR
NUTRITIONAL PREFECTION

CATHERINE PRICE

[image: image]


A Oneworld book

This ebook edition published by Oneworld
Publications 2015

First published in Great Britain and the Commonwealth by Oneworld
Publications, 2015

First published in the US by Penguin Press, a member of the Penguin
Group (USA) Inc.

Copyright © Catherine Price 2015

The moral right of Catherine Price to be
identified as the Author of this work has been asserted by her
in accordance with the Copyright, Designs and Patents Act 1988

All rights reserved
Copyright under Berne Convention
A CIP record for this title is available from the British Library

ISBN 978-1-78074-346-2
eISBN 978-1-78074-347-9

Oneworld Publications
10 Bloomsbury Street
London WC1B 3SR
England


Stay up to date with the latest books,
special offers, and exclusive content from
Oneworld with our monthly newsletter

Sign up on our website
www.oneworld-publications.com




For Peter and my parents


The more we know, the more we don’t know.

—A NUTRITIONIST AT THE US DEPARTMENT OF AGRICULTURE, 2013



INTRODUCTION

On the morning of June 12, 1769, a young British physician named William Stark began a rather peculiar experiment. Six feet tall, with red hair and a rosy complexion, Stark lived in London during a time when repetitive menus of bland foods were thought to be the healthiest way to eat. Stark, like many of us, preferred a more “pleasant and varied diet,” and wanted to know whether it was really necessary to be so boring. So he designed a series of studies to test this theory, and recruited an extraordinarily eager and willing test subject: himself.

Stark, who appears to have been rather impressionable, had gathered many stories from his mentors about the benefits of eating simply. Sir John Pringle, a Scottish physician often referred to as the father of modern military medicine, told Stark of a Greek island whose inhabitants “lived wholly on currants,” and of a 90-year-old woman who ate “only the pure fat of meat.” Benjamin Franklin boasted to Stark that during his days as a printer, he had once survived for two weeks on bread and water and was “stout and hearty with this diet.” Stark hoped he might prove his mentors wrong, but he promised to remain objective. “I confess it will afford me a singular pleasure if I can prove, by experiment, that a pleasant and varied diet is equally conducive to health,” he admitted. “[But] if a simpler diet seems the most healthy, I shall not hesitate to declare it.”

After conducting some preliminary trials with mustard and caraway seeds to see how long food took to pass through his body, Stark began his formal experimentation with a Franklin-inspired meal plan: bread, water, and, after a time, sugar. Nothing else. In his journal, he kept fastidious records of every variable he thought might be relevant to his health, weighing his food and excretions, tracking the weather, and even distinguishing time spent “buttoned up in [his] great coat” from time passed sitting “quite naked by the fire.”

Whereas Franklin only lasted two weeks, Stark stuck to this diet—which was both incredibly restrictive and completely lacking in fresh produce—for almost two months. By August 11, he reported small ulcers developing on the inside of his cheeks; his gums were swollen and bled if he pressed on them, and the interior of his right nostril was purple and sore. By early autumn, he was faint and vomiting, and spent one memorable night passing—and taking notes on—14 watery stools. A less committed researcher might have been discouraged if his gums turned black, purple streaks showed up on his shoulder, and a “disagreeable, fetid, yellowish fluid” built up in his mouth, but Stark took only a brief break to allow his gums to heal before plunging back in. This time, in addition to bread and water, he began experimenting with what he’d decided were his highest priority foods. Olive oil. Milk. Boiled beef. Roast goose.

Eventually, after a bad experience with “puddings”—thick concoctions of flour and salted water mixed with oils, beef fat, butter and suet—Stark decided to investigate what, by this point, he considered the logical next question: what would happen if he left out the flour? The result was a diet of water, suet, egg yolks, and jellied calves’ feet. It proved too disgusting even for him.

“The mess was so disagreeable, that, after tasting it, though I was extremely hungry, I could not eat it,” he wrote, “and therefore dined on one pound of figs.” It was a notable aberration, for along with a pint of currants consumed in honour of Boxing Day (and some plums, which he didn’t record eating but whose skins appeared mysteriously in his stools), those figs were the only fruit or vegetable—in the entire course of experiment—that Stark mentioned having consumed. By the end of the year, after concluding that his pudding diet had left him “not so lively as usual,” he did consider testing the effects that other fresh fruits and vegetables might have on his health. But instead, he decided to study honey pudding and Cheshire cheese.

On December 31, Stark’s gums were so painful that it was “troublesome . . . to eat even the crumb of bread.” On February 18, his bowels felt “as if they had been bruised.” On February 23, 1770, eight and a half months into his nutritional adventures, feverish, bed-ridden and eating a diet of bread and rosemary tea, William Stark died. He was 29 years old.

Anyone reading Stark’s story today can probably guess what the problem was: his monotonous diet was extremely low in vitamin C, an essential micronutrient that’s prevalent in fruits, vegetables, and many other foods that Stark was not consuming. The poor man was therefore likely killed by the vitamin C deficiency disease of scurvy, which he could have prevented (and cured) simply by eating fruit and vegetables. Choose the figs, William! I wanted to tell him. Not the cheese. The figs!

But unfortunately, Stark didn’t know about vitamins. In his time, no one did. It was only in the late-nineteenth century—roughly 100 years after Stark’s death—that scientists began to suspect a connection between diseases like scurvy and chemicals in food. It took decades for the concept of vitamins and deficiency diseases to gain widespread acceptance, and years more before any vitamin was actually discovered. The word’s first print appearance was only in 1912.

We’ve since become convinced that vitamins are always good for us—and that the more we can get, the better. In reality, however, most of us know nearly nothing about vitamins. And while our easy access to vitamins means that we’re unlikely to meet the same fate as William Stark, our faith in them—combined with the way they’ve shaped our outlook on nutrition—is doing us a different sort of harm. It’s easy to look back at Stark with pity. But in many ways, despite all that we have since learned about vitamins and nutrition, we remain similarly naïve.

Today, we’re such believers in vitamins’ inherent goodness that we don’t realize just how much scientists still don’t understand about how vitamins work in our bodies, or how much of each we each require. We’re not aware that vitamins (and our enthusiasm for them) are what opened the door for the rotating cast of supposed wonder-nutrients that intrigue and confuse us today, whether they be probiotics or antioxidants or omega-3s. We don’t notice the ways that food marketers and dietary supplement makers use synthetic vitamins to add a veneer of health to otherwise unhealthy products; nor do we acknowledge the extent to which we use vitamins and these other vitamin-inspired nutrients to give ourselves a free pass to overeat foods of all kinds. And we certainly don’t recognize the irony of our vitamin obsession: encouraging the idea that dietary chemicals hold the keys to good health is, in fact, making us less healthy.

One assumption about vitamins is definitely true: we do indeed require them. The thirteen dietary chemicals that we call vitamins affect each one of us every minute of every day, helping us to think and speak and move our muscles, pull energy from what we eat, even see the words on this page. Deficiencies in these chemical compounds have killed and continue to kill millions of people around the world, and when administered soon enough, vitamins can be astoundingly powerful, even miraculous—give vitamin A to a child suffering from the vitamin A deficiency condition of night blindness, and she can regain full sight within days. Our need for them is ultimately no more avoidable than our need for air; while vitamins are normally invisible, their implications are profound.

But the very power of vitamins makes them a double-edged sword. Their ability to save lives has promulgated the idea that they can perform miracles in all of us, regardless of whether we’re actually deficient; this, in turn, has led to beliefs in vitamins that are based more on faith than fact. When we seek out vitamins today, it’s not because we’re worried about night blindness, or pellagra, or beriberi, or any of the other conditions that vitamins can actually prevent and cure—true vitamin deficiency diseases have become so uncommon in the developed world that most of us don’t even know their names.

Instead, we use vitamins as insurance policies against whatever else we might (or might not) be eating, as if by atoning for our other nutritional sins, vitamins can save us from ourselves. We think that vitamins will help us live longer and stay healthier, even prevent or reverse disease. Perhaps that’s why when we hear the word “vitamin,” our minds often jump immediately to pills, turning substances found naturally in foods into something we don’t just “eat,” but “take.” Yet while we all know that medicines can have side effects, and that no one drug could possibly solve all our problems, we assume that vitamins are both panaceas and entirely risk-free.

In a way, our attraction to vitamins—and general interest in nutrition—is perfectly logical: no one wants to be sick. But that doesn’t explain how the term “vitamin,” a word coined by a Polish biochemist before any vitamin had been chemically identified, has come to be synonymous with health. Isn’t it odd, for example, that cyanocobalamin and alpha-tocopherol sound intimidating, even sinister, while vitamins B12 and E—which are names for the same substances—seem incontrovertibly good? Isn’t it strange that we worry about hydrogenated oils, high-fructose corn syrup, artificial sweeteners, and GMOs, but allow synthetic vitamins to be added to nearly anything—and then use the very presence of those vitamins to define the food as healthy? How can we simultaneously harbour distrust toward drug makers, but accept extravagant claims on foods and supplements, whose manufacturers make billions of dollars from us each year, at face value? If we were to ask these questions, we might reach an uncomfortable conclusion: that both individually and as a society, we have been seduced by a word.

Despite its influence on our daily lives, most of us are unaware of this seduction. I know this from personal experience—I’m a journalist with a particular interest in health and nutrition, and I also have type 1 diabetes, an incurable autoimmune disease that forces me to pay constant attention to how what I eat will affect my body. I inspect Nutrition Facts panels whenever I encounter them, and I follow stories about nutrition the way that other people follow sports. For reasons both personal and professional, my life depends on being knowledgeable and thoughtful about food.

As a result, until recently, I thought I understood vitamins. I could tell you that they were essential substances that we need to get from our diets, and like anyone who paid attention in school, I was aware that sailors used to suffer from something called scurvy. But I didn’t really understand why animals and plants need vitamins, how they were discovered, or even the technical definition of what a vitamin actually is. Instead, like many people, I just aimed for 100 percent of my daily requirements, ate a lot of kale, popped a multivitamin when I remembered it, and bought into the common assumption that the more vitamins a food contained, the better for me it must be.

Part of my lack of curiosity stemmed from my assumption that vitamins represented a problem that had already been solved, and which I therefore didn’t need to worry about myself. So when I discovered how much scientific uncertainty still surrounds vitamins (not to mention that billions of people in the developing world still don’t have sufficient access to them), I was both shocked and shaken. If some of the most basic questions about vitamins still have no answers, then what else don’t we know about nutrition? And how should this affect the way we think about food?

In addition to defining the “what” of vitamins, I wanted to understand where the vitamins in our foods came from and how they got there. I wanted to figure out—as a consumer, not a chemist—how to wade through the hype surrounding vitamins, and how the history of vitamins could help me make better nutritional choices today. I wanted to consider a potentially humbling question: barely a hundred years ago, the very concept of a vitamin was brand new. So what facts about nutrition might our grandchildren be amazed to learn that we don’t know? And most importantly, I wanted to explore our often unacknowledged psychological and emotional relationship with vitamins, a state of mind so fraught with fear and hope, belief and blind acceptance, that it could be called a complex.

And so I read memoirs and histories, talked to scientists, and went on field trips. I had my blood analyzed and my genes tested; I ate military rations and alfalfa tablets, yeast cakes, nutrition bars, and caffeinated meat. The tale that emerged is one of insane asylums and conspiracies, poison squads and political maneuvering, irradiated sheep grease, smuggled rats, even a doctor so intent on proving his theories about nutrition that he injected himself with his patients’ blood. I found answers to many of my questions, but I also uncovered unexpected controversies, continued uncertainties, and evidence of how our vitamin complex, as I’ve come to call it, affects our daily lives—and our health—in far more ways than we might think.

This book is not an instruction manual, a straight history, or an in-depth analysis of every vitamin. Nor is it an attack on man-made synthetic vitamins themselves, which continue to prevent deadly deficiencies all over the world. Rather, it’s an attempt to use the story of vitamins to explore our bizarre relationship with nutrition, and propose an alternative to our obsessive quest for perfection--one that’s focused on acting on what we do know, instead of being tormented by what we don’t.

It starts with the astonishing story of where our vitamins actually come from, and how dependent on synthetic vitamins we are. After exploring the discovery of vitamins and how they went from being a scientific breakthrough to a public craze, it looks at some of the current devastating consequences of vitamin deficiencies in the developing world and asks why our food supply contains so many man-made vitamins to begin with. It examines how vitamins primed us to accept (and defend!) the much broader category of dietary supplements: more than 85,000 products, which go way beyond standard multivitamins, that are not required to be tested for safety or for efficacy before being sold. It investigates the limits of vitamins’ powers, whether megadoses (or even multivitamins) are beneficial, and why our personal beliefs in vitamins and the recommendations of official health organizations are often so contradictory. And it ends with a glimpse toward the future of nutrition, exploring several current questions about how food interacts with our bodies—questions whose answers may eventually be considered just as obvious to our descendents as vitamins are to us today.

Ultimately, the story of our vitamin complex reflects our abhorrence of uncertainty—a fundamental discomfort that leaves us hungry for solutions and susceptible to fads. This is especially true in the case of nutrition, a subject that we want to have clear-cut answers, but which turns out to contain far more nuances and unanswered questions than we like to admit. But the story of our vitamin complex also proposes an alternative: what if, instead of running from this uncertainty, we embraced it?

If we did so, we might find ourselves freed from the anxiety—and craziness—that defines our modern approach to nutrition. We might gain a sense of confidence about how to interpret the onslaught of news stories and food advertisements and conflicting dietary advice that bombards us each day. And we might rediscover something both surprising and empowering: that while nutrition itself is amazingly complex, the healthiest, most scientific, and most pleasurable way to eat is not that complicated at all.
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High Seas and Hi-C

[W]hat is the function of these vitamines? If fats
and carbohydates provide the fuel, and proteins the material
for tissue supply, and mineral salts are needed for bone construction,
etc., just what do the vitamines supply? We do not know.

—BENJAMIN HARROW, The Vitamines: Essential Food Factors, 1922

The first time I saw a vitamin in pure form—as opposed to just gulping one down in a pill—was in Parsippany, New Jersey. It was a drizzly November day, and I was visiting the Nutrition Innovation Center, a product-development facility run by the world’s largest synthetic vitamin producer, the Dutch company DSM.

Companies come to the centre to brainstorm and create new products, harnessing the expertise of DSM’s chemists and flavour technicians to add vitamins and other so-called functional ingredients to their foods. But I hadn’t come to develop a new fortified beverage or cereal or snack bar. My goal was more basic: after more than three decades of eating and taking vitamins, I had come to the centre to learn what vitamins actually are.

My host for the day was DSM’s senior director of global technical marketing, a French-born pharmacist and PhD named Jean-Claude Tritsch, who had ear-length greying hair and wore a pink V-neck sweater. We were in the room where product concepts are shared and sampled with food and supplement companies, and Tritsch was explaining the basics of vitamins from behind a wet bar as I sat perched on a high stool at a granite countertop, a selection of product prototypes arranged in front of me.

When we hear the word “vitamin,” many of us immediately think of pills; we also tend to mistakenly apply the term to all dietary supplements, and often lump vitamins and minerals together. But as Tritsch explained, there are actually only thirteen human vitamins, all of which are organic compounds that occur naturally in food. Four are fat-soluble, meaning they dissolve in fat and need fat to be absorbed: A (retinol), D (cholecalciferol), E (tocopherol), and K (phylloquinone). The other nine are water-soluble: C (ascorbic acid) and the eight substances grouped together in what’s called the B complex—B1 (thiamin), B2 (riboflavin), B3 (niacin), B5 (pantothenic acid), B6 (pyridoxine), B7 (biotin, also sometimes referred to as vitamin H), B9 (folate/folic acid), and B12 (cobalamin). Sometimes choline is counted as a fourteenth vitamin, but usually the roster ends at thirteen. (Some vitamins come in more than one chemical form—the parentheticals refer to the most common or the most relevant.)

Unlike the macronutrients (fat, protein, and carbohydrate), vitamins are not burned as fuel; instead, their primary role is to facilitate chemical reactions in our bodies that keep us alive. Vitamins, Tritsch told me, are thus considered essential micronutrients—essential because our bodies require them but can’t make sufficient quantities, which means we need to get them from outside sources, and micro because we only need them in really small amounts, typically fewer than 100 milligrams a day.

Indeed, we need vitamins in amounts so tiny that it’s difficult to visualize them, let alone to believe that our lives depend on them. The amount of folic acid that pregnant women are told to take to prevent devastating neurological defects in their babies is 240 micrograms a day, less than the weight of two grains of table salt. The Recommended Dietary Allowance for vitamin D, without which you won’t be able to properly absorb calcium and your bones will soften, is 15 micrograms (600 IU), one-sixteenth of that for folic acid. And the RDA for B12, a vitamin whose deficiency can cause depression, delusions, memory loss, incontinence, nerve damage, and in extreme cases life-threatening anemia, is smaller still, just 2.4 micrograms—0.0000024 grams. That’s 1/100th of the weight of the requirement for folic acid, the equivalent of 1/67th of one grain of salt.

Searching for a way to make those tiny numbers tangible, Tritsch let me taste and smell several samples of pure vitamins that were kept on hand at the lab. Vitamin C was a talc-like white powder, tart like a sherbet lemon and very irritating, I discovered with the help of a paper cut, if rubbed into an open wound. Thiamin was bitter and white. Powdered riboflavin was the colour of butternut squash. Folic acid was yellow and tasted chalky. A and D were clear, sticky, meltable crystals, so concentrated and unstable that they’re usually dissolved in oil. E was a tasteless, viscous clear fluid. Vitamin B12 was bright pink.

By the time I left the Innovation Center, I’d seen diagrams of vitamins’ chemical structures and magnified photographs of individual molecules, colourful crystals that sparkled in the light. But even after I’d touched them, tasted them, and smelled them, I still couldn’t wrap my head around what I was experiencing. It seemed somehow impossible that these odourless, unassuming substances could be essential for keeping me—and every one of us—alive.

The problem, I realized, was that I still didn’t understand what vitamins do in our bodies—which is a necessary concept to grasp if you want to understand why a deficiency could kill you. So I decided to look for an explanation in the vitamin I thought I knew the best: vitamin C.

Most people know that if you don’t have enough vitamin C, you’ll develop a vitamin deficiency disease called scurvy, and you have probably heard tales of sailors on long sea voyages whose teeth fell out as a result. But having loose teeth, while certainly unpleasant, doesn’t sound life-threatening. And besides, scurvy can be cured by drinking orange juice. How serious could it really be?

Really serious, it turns out. Far from just affecting their gums, scurvy killed more than two million sailors between Columbus’s 1492 transatlantic voyage and the rise of steam engines in the mid-nineteenth century. It was such a problem that ship owners and governments counted on a 50 percent death rate from scurvy for their sailors on any major voyage; according to historian Stephen Bown, scurvy was responsible for more deaths at sea than storms, shipwrecks, combat, and all other diseases combined.

Scurvy starts with lethargy so intense that people once believed laziness was a cause, rather than a symptom, of the disease. Your body feels weak. Your joints ache. Your arms and legs swell, and your skin bruises at the slightest touch. As the disease progresses, your gums become spongy and your breath fetid; your teeth loosen and internal hemorrhaging makes splotches on your skin. Old wounds open; mucous membranes bleed. Left untreated, you will die, likely as the result of a sudden hemorrhage near your heart or brain.

Bown quotes a survival story written by an unknown surgeon on a sixteenth-century English voyage that illustrates scurvy’s horror. “It rotted all my gums, which gave out a black and putrid blood,” he wrote. “My thighs and lower legs were black and gangrenous, and I was forced to use my knife each day to cut into the flesh in order to release this black and foul blood. I also used my knife on my gums, which were livid and growing over my teeth. . . . When I had cut away this dead flesh and caused much black blood to flow, I rinsed my mouth and teeth with my urine, rubbing them very hard. . . . And the unfortunate thing was that I could not eat, desiring more to swallow than to chew. . . . Many of our people died of it every day, and we saw bodies thrown into the sea constantly, three or four at a time.”

Scurvy affected many of the explorers we learned about in grade school—Vasco da Gama lost his brother to it; Ferdinand Magellan watched it kill many of his men, who had been reduced, he wrote, to existing on “old biscuit reduced to powder, and full of grubs, and stinking from the dirt which the rats had made on it when eating the good biscuit.” Scurvy killed so many men on the 1740–1744 voyage commanded by a British captain named George Anson that it is considered one of history’s worst medical disasters at sea.

When reading about such experiences, it’s difficult not to want to travel back in time, grab these men by the shoulders, and beg them to eat some lemons. The idea that certain foods can cure scurvy wouldn’t even have been a new idea—in 1535, French explorer Jacques Cartier reported that after his ships had become frozen in the St. Lawrence River, his men were saved from scurvy by a special tea, prepared by the local Native Americans from the bark and leaves of a particular tree. In the 1500s and 1600s, several ships’ captains suggested that there might be a connection between produce and scurvy. In 1734, a Dutch physician named Johannes Bachstrom came up with the term “antiscorbutic”—against scurvy—and used it to describe fresh vegetables.

Even Anson—captain of the aforementioned disastrous voyage—made a point of loading up on oranges whenever possible, and his chaplain, Richard Walter, described certain vegetables as being “esteemed to be particularly adapted to the cure of those scorbutic disorders which are contracted by salt diet and long voyages.” But while many mariners recognized that there was a connection between sailors’ diets and their susceptibility, no one knew the true cause of scurvy, or what made certain foods antiscorbutic.

Today, scientists understand the connection, and it has to do with what vitamins are actually doing in our bodies. Despite their chemical differences, all vitamins play crucial roles in our metabolism, a term that refers to the series of chemical reactions that occur in our cells. Though we are rarely aware of these metabolic chemical reactions, our lives depend on them. Walking down the street requires them. Reading a book requires them. So does forming scar tissue, developing a baby, or creating any type of new cell. Chemical reactions build and break down muscle, regulate body temperature, filter toxins, excrete waste, support our immune systems, and affect (or indeed cause) our moods. They generate the energy we need in order to breathe, and use the oxygen that we breathe to pull energy from food. They allow us to feel and see and taste and touch and hear. Our metabolisms aren’t just a facet of our lives—they are our lives. Without these metabolic chemical reactions, we would be as inert and inanimate as stone.

The problem with many of these reactions, however, is that they’re way too slow—if they were left to run at their own speed, life would grind to a halt. Our bodies get around this issue with the help of enzymes, which are large protein molecules that kick-start and speed up specific chemical reactions, often making them occur millions of times faster than they would on their own. But our bodies sometimes need help making enzymes, and enzymes sometimes need help doing their jobs. That’s where vitamins come in: two of their primary functions are to help our bodies create enzymes and to aid enzymes in their work. While enzymes speed up chemical reactions without being destroyed, most of the chemical reactions that depend on vitamins actually use up the vitamins. That’s why we need a continuous external supply.

It makes sense, then, that vitamin deficiencies cause problems, because without adequate vitamins, every enzymatic process that depends on those vitamins will come screeching to a stop. In the case of scurvy, the issue is collagen, a primary structural protein in our muscles, skin, bones, blood vessels, cartilage, scars, and other connective tissues that makes up some 30 percent of the protein in the human body. Collagen holds our tissues together; the word itself is derived from the Greek word for “glue.” Without collagen, our bodies would come apart from within—hence the hemorrhaging, broken bones, and loose teeth of scurvy. We make collagen from its precursor, procollagen, with the help of enzymes. But those enzymatic reactions can’t happen—and thus collagen cannot be formed—without vitamin C.

With that said, scientists still don’t fully understand all the nuances of what vitamins do in our bodies, how they do it, or what the long-term effects of moderate deficiencies might be. That, in turn, makes it extremely difficult to create precise nutritional recommendations. In the words of a 2003 report from the nongovernmental Food and Nutrition Board at the National Academy of Sciences’ Institute of Medicine, “[s]cientific data have not identified an optimum level for any nutrient for any life stage or gender group, and [today’s nutritional recommendations] are not presented as such.” Instead, the same report explains that “a continuum of benefits may be ascribed to various levels of intake of the same nutrient.”

In fact, the RDAs themselves—which many of us use as personalized scorecards for our diets—are actually not meant to be personal at all. Instead, they’re designed to meet the nutritional needs of 97 to 98 percent of all people, which means that the majority of us could get by just fine on less. (There’s also no need to get 100 percent of your RDA every day—what’s important is your consumption over time, since our bodies maintain stores of most micronutrients.) And even with that generous built-in margin for error, the Food and Nutrition Board, which is responsible for updating the RDAs in the United States, still has not established adult RDAs for biotin, pantothenic acid, or vitamin K, and there are no RDAs for infants up to one year old for any vitamin.

It’s also still surprisingly difficult to measure vitamins, whether in our bodies or in foods. Blood tests exist for several, but there are often problems with standardization (that is, results from the same sample can vary from one lab to the next), and there’s continued controversy over what the cutoff for “deficiency” should be. Adding to the challenge, some vitamins are stored in inaccessible places in the body—the most accurate way to measure vitamin A would be a liver biopsy—and our vitamin levels can vary considerably by day or by season depending on what we eat. If you eat a lot of pink grapefruit, for example, your vitamin C level will spike within hours. If you smoke a cigarette, it will drop (as will that of folate). If it’s summertime, your vitamin D level will likely be higher than it is in the winter, when you’re less likely to be out in the sun and usually cover more of your skin with clothing. And as if that’s not enough, the vitamin information on food labels is often based on composites, meaning that even if you knew your body’s precise vitamin requirements, you wouldn’t be able to calculate exactly what percentage of those requirements were represented by the food on your plate.

[image: image]

But despite these continued uncertainties, we definitely know more than early explorers, who weren’t aware of vitamins at all. As for the era’s doctors and scientific thinkers, they not only lacked the analytical tools and chemical knowledge necessary to even conceive of a nutritional deficiency disease, but many popular hypotheses about scurvy’s cause were still related to the ancient theory of the humours, which assumed that people’s innate constitutions influenced their likelihood of getting sick, and that disease should be treated by balancing four “humours” that flowed through the body: black bile, yellow bile, blood, and phlegm. Supposed triggers were even more haphazard. According to author Frances Rachel Frankenburg, they ranged from fatigue and depression to homesickness, contagion, seawater, damp air, copper pans, tobacco, hot climate, cold climate, rats, heredity, contagion, fresh fruit (whoops), too much exercise, too little exercise, sea air, salted meat, poor morals, and filth.

And even if the concept of vitamins had been familiar, vitamin C would have been a tough one to figure out. Humans and several other simians—along with guinea pigs and fruit bats—are the only mammals that can’t make their own vitamin C. In other creatures, it’s referred to as “ascorbic acid” (shorthand for antiscorbutic) and, since their bodies can produce it in sufficient quantities, isn’t considered a vitamin at all.

It’s also not obvious where to find vitamin C. There are large amounts in liver and kidneys, but not in muscle meat. Eggs and cheese don’t have any. Cabbage and broccoli have a lot. A half cup of pears will give a woman about 4 percent of her 75 mg/day RDA, but the same amount of kiwifruit will give her 111 percent. Once the connection between citrus fruit and scurvy had been recognized and accepted, Britain often supplied its sailors with limes—which it chose instead of lemons because it controlled colonies that grew them (hence the nickname “limey” for British sailors). But this thriftiness came at a price: limes have only half as much vitamin C as lemons and oranges. Preparation matters, too. The proponents of “rob,” a popular treatment made from boiled-down citrus juice, had the right idea, except guess what? Vitamin C is destroyed by heat—not to mention cutting, bruising, exposure to air, and being cooked in copper pots.

As a result, the confusion over scurvy was so great that even James Lind, the person who gets the most credit for establishing that citrus fruit cures scurvy, overlooked his own discovery—making vitamin C an early example of how complicated the overall process of discovering vitamins turned out to be.

Lind was a Scottish physician who served as a naval surgeon on HMS Salis-bury in 1747, and devised what is considered to be one of the world’s first controlled experiments. First, he took twelve sailors who were sick with scurvy and divided them into six pairs. All the men ate the same food and lived in the same quarters on the ship; the only difference was their treatment. Lind gave each pair daily doses of one of six different supposed scurvy cures: a quart of hard cider, twenty-five drops of vitriol (a mixture of sulphuric acid and alcohol), two spoonfuls of vinegar, a half pint of seawater, two oranges and one lemon, and last, an “electuary”—a creative mix of garlic, mustard seed, balsam of Peru, dried radish root, and gum myrrh, shaped into a pasty concoction the size of a nutmeg. Lest that treatment not sound random enough, those sailors also got barley water treated with tamarinds and an occasional laxative dose of cream of tartar. With the exception of the citrus fruit, which ran out in less than a week, Lind administered the treatments for fourteen days.

As the diversity of treatments indicates, Lind’s experiment had no foregone conclusion. Nonetheless, it didn’t take long for one intervention to emerge as better than the others: the men treated with citrus fruits recovered so thoroughly and rapidly that they were able to help Lind care for the others. Because of this experiment, Lind is often given historical credit for recognizing citrus as a definitive cure for scurvy. But that’s not actually what happened.

Instead, when Lind retired from the navy in 1748, he got to work on the first edition of a massive book called A Treatise of the Scurvy: Containing an Inquiry into the Nature, Causes, and Cure, of That Disease Together with a Critical and Chronological View of What Has Been Published on the Subject. True to its sweeping title, it ended up being some four hundred pages long. Lind described his crucial experiment in five paragraphs about two hundred pages into the book, and condensed the key result into one seriously downplayed sentence: “As I shall have occasion elsewhere to take notice of the effects of other medicines in this disease, I shall here only observe that the results of all my experiments was, that oranges and lemons were the most effectual remedies for this distemper at sea.”

Lind wasn’t trying to bury the lead; he just didn’t recognize the significance of his results. Sure, the oranges and lemons had cured scurvy, but the sailors who got the cider seemed a little better, too. This is plausible, since the unrefined hard cider Lind distributed might have contained a little of the vitamin. And so rather than dwell on citrus, Lind moved on to describe his own humours-inspired explanation of scurvy: it was actually a digestive disease caused by blocked sweat glands.

By the time Lind published the third edition of his book in 1772, he had completely lost sight of what we now consider his most important observations. While he did still think lemon juice might be effective against scurvy—he thought it might clear out those blocked sweat glands, especially if mixed with wine and sugar—he included so many disclaimers that his argument was hardly convincing. “I do not mean to say that lemon juice and wine are the only remedy for the scurvy,” he wrote. “This disease, like many others, may be cured by medicines of very different, and opposite qualities to each other, and to that of lemons.”

Nonetheless, progress was gradually made. It had to be: as the size of the world’s navies increased, the problem of scurvy only grew worse—and it wasn’t long before the search for a cure for scurvy became what Stephen Bown describes as “a vital factor determining the destiny of nations.” In 1795, a physician named Gilbert Blane convinced the British navy to issue some form of lemon juice to its sailors. His order likely changed the course of history when it helped Great Britain to successfully defend itself from a Napoleonled invasion by setting up a blockade of the English Channel. This blockade, during which many ships spent months on the water without coming to port, went on for twenty years—a feat that scurvy would never have allowed.

Yet no matter how many times the connection between scurvy and produce was demonstrated, people kept forgetting it; cures for scurvy—like those for many of the other vitamin deficiency diseases—continued to be lost and found and lost again. Scurvy appeared in Arctic explorations of the 1820s and the 1848–1850 American gold rush. Florence Nightingale reported entire shiploads of cabbage being tossed overboard during the Crimean War of 1853–1856 at the same time that soldiers were perishing from the disease. (The cabbage had been sent specifically to treat scurvy, but thanks to bureaucratic snafus, no one had ordered it to be distributed in the men’s rations.) Scurvy plagued prisoner-of-war camps in the twentieth century, and even emerged among the babies of wealthy and educated Americans and Europeans in the late 1800s and early 1900s, thanks to unfortified pasteurized cow’s milk (the heat destroyed the vitamin C). Nearly a century would pass after the British blockade before anyone truly understood why fresh fruit or cabbage was effective in preventing scurvy; till then, it continued to reappear wherever diets and circumstances allowed.

Though it might seem strange to us today, scurvy was in its time a very modern disease—an example, among many others in the story of nutrition, of how advancements in one area can lead to problems in another. True, scurvy existed in ancient times and was common in Northern Europe during the Middle Ages, when harvests were too small to provide adequate vitamin C through the long winter. But for seafarers, technology is what truly made it a concern: it only became prevalent after the development of long-distance ships, navigational techniques that freed them from the shorelines for months at a time, and rations that, while often dangerously low in multiple vitamins, had enough calories to ensure that sailors wouldn’t starve.

In a way, scurvy was therefore an early example of a disease of civilization, a category of ailments caused by human-driven changes in the environment. Just as public health experts now worry about what the rising rates of coronary heart disease and type 2 diabetes will do to our long-term productivity, their predecessors had the same concerns about scurvy. Despite more than a century of separation, the underlying concerns are the same.

And even though we now know how to prevent them, vitamin deficiency diseases will never truly be relegated to the past. An estimated two billion people currently don’t have access to adequate vitamins. At least four outbreaks of scurvy have been reported worldwide since 1994. The bone-softening vitamin D deficiency disease of rickets is prevalent in Indian slums and other areas in the developing world, and, while rare, cases have even been reported in British and American children whose diets and lifestyles don’t provide them with adequate amounts of vitamin D. Millions of people, particularly children, are deficient in vitamin A, and will go blind or die as a result. Folic acid deficiencies continue to cause devastating birth defects. General vitamin deficiencies can and do occur in refugee camps, prisons, and in any place—or in any population—without access to nutritionally adequate food.

The reason is simple, if strange to think about: despite the steady march of scientific advancement that separates us from our predecessors, there is nothing about our modern bodies that makes us invulnerable to scurvy or any other vitamin deficiency. Human beings have evolved to need vitamins; our bodies can’t function without a continuous supply. Unlike infectious diseases, which can be prevented and cured with vaccines and drugs, and sometimes wiped out entirely, there is no way the threat of vitamin deficiency diseases can ever be eradicated, or the diseases themselves permanently “beaten.” Instead, consistently good nutrition is their only prevention and their only cure. Today in the West, scurvy might seem as distant as the Black Death. But take away our oranges, or our fortified foods, or our pills, and we’d be just as vulnerable as those sorry sailors.
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Plants and Plants

The discovery that tables may groan with food and that we
may nevertheless face a form of starvation has driven home
the fact that we have applied science and technology
none too wisely in the preparation of food.

—New York Times EDITORIAL, 1941

In 2011, the Journal of Nutrition published a report with shocking implications. Titled “Foods, Fortificants, and Supplements: Where Do Americans Get Their Nutrients?” it found that “large percentages of [the intakes of] vitamins A, B6, B12, C, and D as well as thiamin, riboflavin, niacin, folate, and iron were from fortification and/or enrichment” with synthetic vitamins.1 Without supplements and enriched and fortified products, the authors estimated that 100 percent of us would fail to meet the Estimated Average Requirement for vitamin D, 74 percent for vitamin A, 46 percent for vitamin C, 93 percent for vitamin E, 51 percent for thiamin, 22 percent for vitamin B6, and 88 percent for folate. To put it differently—despite our wealth, despite our sophisticated food supply—if it weren’t for synthetic vitamins, we would be at risk of serious vitamin deficiencies.

Those figures are especially astounding given that EARs, which represent the amount of a nutrient thought to meet the needs of 50 percent of the people in a particular age group, are far lower than the 97–98 percent target of the RDAs. What’s more, even with supplements, fortification, and enrichment, the study found that “considerable percentages” of Americans had intakes below the EARs in vitamins A, C, D, and K, as well as calcium and magnesium.

The paper’s findings are a damning indictment of our diets, especially when you consider that most of us are consuming far more calories than we require. But they also raise the question of where our vitamins—both synthetic and natural—come from to begin with. It’s an issue worth exploring, because it turns out that there are enormous discrepancies between where we think we’re getting our vitamins and what the realities of our food supply actually are. And these discrepancies point toward a conclusion that is fundamentally disturbing: we are far less nutritionally self-sufficient than we assume.

Let’s start by taking a look at the origins of the vitamins found naturally in plant and animal foods like liver or kale. Many animals can make the chemicals we call vitamins and therefore don’t need to get them from an external source. The other vitamins in animal products come either from vitamins that naturally occur in the foods the animals consume or from synthetic vitamins added to their feed—in fact, about 50 percent of the world’s supply of synthetic vitamins is used for this purpose. Regardless of their source, these vitamins are likely doing the same things in animals’ bodies, like facilitating enzymatic reactions, as they are in our own.

As for plants, their vitamins are entirely self-made: while not every plant makes or needs every human vitamin, in combination, plants naturally make all of the human vitamins except for D, B12, and A. (Plants make beta-carotene, which our bodies can turn into vitamin A, but they don’t make vitamin A itself; some fungi, like mushrooms, can create vitamin D if they are exposed to ultraviolet light, but that usually only occurs if humans deliberately intervene.) Just as our bodies need vitamins to facilitate reactions that convert food into energy, plants need vitamins for photosynthesis—the miraculous process of creating sugar and starches from sunlight and carbon dioxide. Without vitamins, this process couldn’t occur.

And just like our metabolism, photosynthesis is a sloppy process, producing all sorts of potentially damaging molecules called free radicals that are created when light breaks down water. One of vitamins’ roles in plants—as well as in humans—is to act as antioxidants, molecules that are able to neutralize these free radicals so that they don’t cause harm. This means that the more photosynthesis a plant engages in—whether because it’s located in a particularly sunny location or because its natural pigmentation gathers more light—the higher the levels of vitamins and other antioxidant chemicals that it’s likely to have.

The fact that darker colours absorb more light—which is accompanied by higher levels of potentially damaging radiation—is one reason why light-coloured vegetables like iceberg lettuce tend to be lower in vitamins and other micronutrients than dark leafy greens such as kale, spinach, and spring greens. Fruits and vegetables can also have different nutrient profiles depending on their variety (a Granny Smith has a different sugar and vitamin content than a Red Delicious apple, for example), where they were grown, when they were picked, how much sun and water they got, how they were processed, and how long they’ve been in storage. There can even be differences in the concentration of nutrients in one single piece of produce. The stem end of a fruit can contain a higher concentration of vitamins than the base; the outer leaves frequently contain more vitamins than the inner; and yes, it’s true: vitamins are often concentrated in fruits’ and vegetables’ skins.

Our distant ancestors were likely able to make some of the chemicals we now consider vitamins, but they lost the ability. This might be because they outsourced the job to plants. For example, humans have the genes necessary for producing vitamin C, but our version contains a disabling mutation that prevents us from actually doing so. Researchers hypothesize that, much like a muscle that atrophies with disuse, this mutation may have developed as a result of the more than ample supply of vitamin C that was available from fruits and other plants. But regardless of the original reason, the result is that we can no longer make our own.

Today, photographs in health magazines often make it seem like we’re getting our vitamins from walnuts and blueberries—and it is true that when the first vitamin supplement products hit the market in the 1920s and 1930s, many of the products were extracts of natural sources. To get cod-liver oil, for example, you floated cod livers in warm water till the vitamin-rich oil rose to the surface and then skimmed it off; vitamin C often came from rose hips. But today, while it’s possible to extract some vitamins from food—like vitamin E from soybeans—it’s often prohibitively expensive to do so. It can also be environmentally destructive, because extraction requires chemical solvents, some of which can be toxic.

“It’s not just pressing a mango or an apple to get juice,” Jean-Claude Tritsch at DSM explained.

And given the tiny quantities of vitamins most foods contain, extraction from natural sources is also not practical. It would be impossible, for example, to satisfy the world’s vitamin C demands via real oranges or lemons, given that literally tons of vitamin C are used in a nonnutritive role as antioxidant preservatives. As a result, the majority of the vitamins we consume today come from a completely different type of plant.

That is to say, a factory; most vitamins in supplements or enriched or fortified foods are synthetic, man-made substances that have been formulated into premixes that companies can add to their products. Many are produced by chemical reactions that use a catalyst like heat, acid, or pressure to rearrange the molecular structure of two or more chemicals into a vitamin; others are derived from biotechnological techniques, which usually means finding (or genetically engineering) microbes that can manufacture vitamins for you. Vitamin B12 in particular is so molecularly complicated that its production is nearly always outsourced to bacteria.

As for your synthetic vitamins’ raw ingredients, they’re definitely not rose hips. Instead, here is how journalist Melanie Warner describes the production of vitamin C, which is often referred to as being corn-derived, in her book about the American food industry, Pandora’s Lunchbox:

 

It starts not with corn kernels or even corn starch, but sorbitol, a sugar alcohol found naturally in fruit and made commercially by cleaving apart and rearranging corn molecules with enzymes and a hydrogenation process. Once you have sorbitol, fermentation starts, a process that tends to muck up surrounding air less than chemical synthesis (although it’s been known to cause problems with water pollution). The fermentation is done with bacteria, which enable more molecular rearrangement, turning sorbitol into sorbose. Then another fermentation step, this one usually with a genetically modified bacteria, turns sorbose into something called 2-ketogluconic acid. After that, 2-ketogluconic acid is treated with hydrochloric acid to form crude ascorbic acid. Once this is filtered, purified and milled into a fine white power it’s ready to be shipped off as finished ascorbic acid, mixed with other nutrients and added to your Corn Flakes.

Warner points out that, as complicated as this process might be, vitamin C “is about as food-based as vitamins get.” According to Warner, synthetic vitamin A’s raw ingredients include acetone and formaldehyde; niacin is often made using a waste product of something called nylon 6,6—a synthetic fibre that’s often used for commercial carpets, airbags, zip ties, and conveyor belts. Thiamin is synthesized from chemicals derived from coal tar.

If that sounds strange, consider the source of most of the world’s synthetic vitamin D: sheep! Or, more specifically, lanolin, the greasy substance found in wool. Lanolin is used in many products, including cosmetics, moisturizers, and industrial lubricants (it inhibits rust)—but it can also be chemically purified and irradiated to produce cholecalciferol, the form of vitamin D that our bodies produce in response to sunlight. This means that most of the vitamin D you consume in capsules, milk, cereals, and other fortified foods comes from the same source as your favourite sweater.

It’s important to note that there’s nothing inherently wrong, healthwise, with sheep-derived vitamin D or any of the other raw ingredients used for vitamins, odd or industrial though they may sound. In most cases, the resulting synthetic vitamins are chemically identical to the forms found in nature, which means that our bodies use them in exactly the same ways.2 The primary reason most nutritionists recommend getting your vitamins from food rather than supplements is not that synthetic vitamins are bad, but that natural foods contain countless other compounds beyond vitamins that might be beneficial for your health, and which supplements and artificially fortified foods don’t contain.

But there are definitely interesting questions to be asked about the broader implications of our reliance on synthetic vitamins. And if we were to ask these questions, we might find ourselves surprised by how political vitamins can become.

[image: image]

In the spring of 2001, the US Army found itself in the midst of a controversy that highlighted, albeit indirectly, an under-acknowledged fact about America’s vitamin supply. The army’s 225th anniversary was approaching, and the army chief of staff had decided that in celebration, every soldier in the army would be issued a black beret. When the army leadership went to order the berets, however, it ran into a problem: the Department of Defense was subject to something called the Berry Amendment, a piece of wartime legislation introduced in 1941—and repeatedly renewed—that required the DOD to buy food, fabric, and clothing (among other things) solely from domestic sources. But there weren’t enough domestic beret manufacturers to produce the 4.8 million berets that this headgear shift would require. So the DOD got a waiver to outsource the making of the new berets to foreign countries, including China.

Then came an unfortunately timed collision between an American surveillance plane and a Chinese fighter jet. Tensions between the two countries were high, and—in one of those head-shaking political moments—the army’s berets became a political cause célèbre. Eventually, the brouhaha became so intense that Deputy Defense Secretary Paul Wolfowitz was forced to issue an official announcement—the aptly titled “Deputy Secretary Wolfowitz Statement on Berets”—that commanded the army to cancel outstanding orders for Chinese-made berets, and to dispose of the ones that had already been delivered. The beret contracts were reissued to domestic suppliers (many of whom, ironically, got their source materials from abroad), and in late 2001, largely as a result of the beret controversy, the Berry Amendment was permanently enacted into law.

While critics complain that the Berry Amendment is anticompetitive and discourages free trade, its defenders claim that it’s necessary for national defense—for if the United States were to be dependent on foreign sources for military supplies (or, I suppose, berets), it could be left vulnerable if those supplies were cut off. “[The] Berry Amendment serves as some protection for critical industries by keeping them healthy and viable in times of peace and war,” explains one summary of the logic behind the legislation.

That brings us back to vitamins: the rules of the Berry Amendment also apply to military rations, products that are responsible for the health and viability of America’s military members themselves. Most rations fulfill the military’s nutritional requirements with the help of synthetic vitamins, making American military members dependent upon them for their essential nutritional needs. So where do those synthetic vitamins—as well as all the synthetic vitamins we civilians consume in foods and pills each day—come from?

I’ll give you a hint: it’s not America.

Back in the early days of synthetic vitamins, most breakthroughs in nutritional research took place in the United States or Europe. But while America played a crucial role in vitamin discoveries—and while plenty of finished foods and supplements are manufactured here today—it’s never dominated the production of the bulk vitamins that are used as raw ingredients for these products. Instead, the Swiss health-care company Hoffman-La Roche maintained its status as the world’s number one vitamin producer from the 1930s, when the first bulk synthetic vitamins were produced, all the way to the 1990s. By 1990, Roche still controlled about half of the global vitamin market; its nearest competitors were the German chemical giant BASF (which got its start in the 1860s producing dyes from coal tar), Rhône-Poulenc in France, and Japan’s Takeda Chemical Industries. These four companies produced nearly 80 percent of the world’s vitamins.

That level of industry concentration in substances that are fungible commodities is a recipe for corruption and collusion, and vitamin makers did not resist the temptation. In 1999, a dramatic press release from the US Department of Justice announced that Hoffmann-La Roche had agreed to plead guilty and pay a fine of $500 million for its role in organizing and running a global cartel that raised, fixed, and maintained prices for vitamins and vitamin premixes and divvied up market share for vitamin products. The scheme, which had started with vitamins A and E (and was directed by senior management), had expanded to include price fixing for vitamins B1, B2, B5, B6, C, D3, biotin, and folic acid—plus some additional carotenoids for good measure.

“This conspiracy has affected more than five billion dollars of commerce in products found in every American household,” the assistant attorney general in charge of the department’s Antitrust Division was quoted as saying (emphasis mine). “During the life of the conspiracy, virtually every American consumer paid artificially inflated prices for vitamins and vitamin-enriched foods in order to feed the greed of these defendants and their co-conspirators who reaped hundreds of millions of dollars in additional revenues.”

Attorney General Janet Reno announced that Roche’s $500 million fine in particular was “not only a record fine in an antitrust case, but it is the largest fine the Justice Department has ever obtained in any criminal case.” BASF also pleaded guilty and agreed to pay $225 million for its role in the same conspiracy; Takeda paid $72 million, and many other smaller producers were involved as well. In 2001, the European Commission fined eight companies, including the ones mentioned above, almost a billion euros. All told, the Wall Street Journal estimates that the price-fixing lawsuits resulted in the bulk vitamin makers agreeing to pay $1 billion in criminal fines and more than $1 billion in civil judgments. According to Purdue economics professor John M. Connor’s summary of the price-fixing scandal, “By the end of 2005, the members of these cartels had in absolute dollar terms become the most harshly punished antitrust violators in the history of the world.”

There hasn’t been any American-led major producer of synthetic vitamins since the 1980s, and today, in large part because of reorganization caused by this price-fixing bust, global vitamin manufacturing has shifted even farther away from the States. In 2002, Roche sold its vitamin business to the Dutch company DSM, which has relocated or closed all of Roche’s US-based vitamin-manufacturing plants except for a beta-carotene facility in Freeport, Texas. BASF bought out Takeda’s vitamin business in 2006, and as of 2013 had one US-based vitamin manufacturing plant: a vitamin E facility in Kankakee, Illinois. Rhône-Poulenc is now part of Sanofi (formerly Aventis), which doesn’t manufacture any vitamins in America. Daiichi Fine Chemical, another large Japanese producer, was bought in 2007 by the Japanese pharmaceutical company Kyowa Hakko Kirin, which makes vitamin K at a plant in Japan (but nothing in the United States). Other Western producers like Eastman Chemical, Degussa, Merck, and Eisai left the vitamin business entirely, and the remaining players closed most of their large production facilities for vitamins E and C in the United States, shifting them to Europe or Asia instead.

The global vitamin market is currently dominated by two European companies, DSM and BASF, but their main competitors—and indeed, many of their own production facilities—are now in China.3 Most of the world’s supply of vitamins A, B12, and E comes from China, along with about 75 percent of vitamin D and more than 80 percent of vitamin C. According to a 2011 report by Leatherhead Food Research, China exports between 150,000 and 200,000 tons of vitamins per year, up from fewer than 100,000 tons in 2003.

China, where several companies account for 70–90 percent of the country’s market share, is no more immune to price-fixing than its European counterparts. In the mid-1990s, thanks to a new production method, Chinese vitamin C flooded the market, driving prices down and helping to break some of the European cartels—and then in March 2013, a jury in New York found a group of Chinese vitamin C makers guilty of price-fixing and ordered them to pay a total of $162.3 million in fines. The accused companies claimed that the Chinese government had ordered them to fix prices, but the jury was unconvinced. According to the plaintiffs’ lawyers, the Chinese vitamin C makers found guilty of price-fixing were already functioning by 2001, the same year that the European Commission fined the participants in the original vitamin cartels. Far from being discouraged by the American and EU cases, the Chinese cartels had flourished.

These statistics (not to mention the price-fixing cases themselves) are largely unknown to consumers. Indeed, when an industry trade group called the United Natural Products Alliance surveyed a thousand American supplement consumers in 2007 and again in 2011, it found that the average American consumer believed that less than 10 percent of the world’s supplement ingredients came from China. In addition, more than 63 percent of Americans said that if a supplement’s ingredients did come from China, they’d be less likely to buy it.

It’s important to note that quality concerns can arise anywhere, and our bodies don’t care which country their vitamins are from. But, getting back to the Berry Amendment, the lack of domestic vitamin producers does raise an interesting political point. The amendment requires the military to source its rations from domestic manufacturers. Producing synthetic vitamins, unlike berets, requires sophisticated and expensive production facilities that have been designed specifically for each vitamin; it’s not easy to open a new factory or restart one that’s been closed. And again, unlike berets, vitamins are essential for human—and, therefore, service members’—health. If you’re going to argue that America is putting itself at military risk by not having domestic beret-making facilities, then shouldn’t you also be concerned about where it’s getting the micronutrients for those beret-clad service members’ food?

As it turns out, the companies that produce America’s rations get around the Berry Amendment with the help of a loophole: ingredients can be sourced from abroad as long as the end products are manufactured in the States. Given the fact that there are nearly no domestic manufacturers of bulk synthetic vitamins, it’s a critical exception. Today, if the army decided to celebrate its anniversary by issuing special made-in-America multivitamin packs to all its soldiers, it would be impossible for American businesses to fill the order.

If you continue with this potentially xenophobic thought experiment, then you’ll soon encounter an even bigger question: If the military is dependent on foreign companies for vitamins, then how about the general public?

When the American public first became aware of vitamins in the 1910s and 1920s, the country’s food supply was largely capable of providing sufficient quantities of natural vitamins from unfortified food: the prepackaged and fast-food businesses had not yet exploded, the population was smaller, and people cooked many of their meals themselves, using ingredients whose vitamins and other micronutrients had not been destroyed by processing and refinement. As Dr. M. L. Wilson of the US Department of Agriculture put it to the New York Times in 1941, “We have the productive power in our agriculture to supply the adequate diets needed for all.” The same article pointed out that the government was toying with the idea of improving the nutritional quality of flour not via synthetic vitamins, but via improved milling methods that ground up a higher percentage of the wheat grain (85 percent compared with the 60–70 percent typically used in highly refined flour), which would have preserved more of the wheat’s natural vitamins. As its author explained, “The government experts don’t care how it is done as long as it is done.”

It’s possible to imagine a historical trajectory where, once vitamins’ importance had been accepted, government policy and market demand would have created a food supply very different from what we have today. In this alternate reality, vitamin-dense foods like fresh produce would be subsidized rather than soybeans, wheat, and corn, which are the cornerstones of modern processed foods and whose natural vitamins—as we’ll see—are mostly removed or destroyed before we eat them. Could the nutritional needs of the rapidly growing American population have continued to be met without the use of synthetic vitamins? Perhaps not, especially given how many of us there now are. But there’s no way to know—because that’s not the direction we decided to take.

Instead, twentieth-century food scientists focused on developing ways to ensure longer shelf lives. Chemists came up with more than four hundred new additives to help in the processing and preservation of food from 1949 to 1959 alone, and by 1953 packaged, processed foods had become so popular that Fortune magazine noted that Americans’ “relentless pursuit of convenience” meant that “there are few jokes these days about young brides whose talents are limited to a knowledge of the can opener . . . 16 billion pounds of canned goods are now going down the national gullet every year.” Agricultural scientists were also more focused on price and ease of processing than on enhancing the nutrient content of animals and crops. Challenges like the 1945 Chicken-of-Tomorrow contest, for example, were designed to create a bird that was cheaper to produce and easier to market, not one that was more nutritious. If any of these advancements came at the cost of decreasing the foods’ vitamins—and if these foods’ creators cared about the issue to begin with—technology provided an easy solution: synthetic vitamins were added back to replace those that had gone missing. Unfortunately, this quick fix ignored the fact that food contains countless other chemicals besides vitamins that may be beneficial to our health, which processing can destroy—and which are usually not replaced.

Presumably food companies’ and scientists’ priorities were driven by consumer demand—as the head of food science at the University of California, Davis, put it, “If food isn’t safe, convenient, good to eat and resistant to spoilage, most people would throw it out regardless of its nutritive value.” Nevertheless, the result is that today not only do most of our synthetic vitamins come from abroad, but much of our vitamin-rich produce does as well: more than half of America’s fresh fruit comes from overseas, as do many of our vegetables. If we truly wanted to be nutritionally independent, whether as a military or a country, we would have to change the way our agricultural system works.

Of course, many of us don’t seem to gravitate toward produce or other foods that are inherently high in vitamins no matter which countries those foods come from. Instead, faced with the choice of eating foods that are nutrient-rich or eating the foods we crave, we demand a third option: to do both. We want to eat our cake (or breakfast cereal or toaster pastry) and get our vitamins, too. And thanks to the abundance of cheap, synthetic vitamins available from abroad, we’re able to do just that.

The primary reason that food companies are willing to provide us with so many vitamin-enhanced products is simple: they’re profitable. Synthetic vitamins produce a tremendous bang for the food manufacturers’ buck, essentially conjuring value out of thin air. As I write, commodity wheat costs about 12 cents per pound, a pound of sugar can be had for 42 cents, and I can personally buy a kilogram of vitamin C off Amazon.com for twenty-four dollars (an amount that’s equivalent to the RDA for more than eleven thousand adult men). In contrast, an eighteen-ounce box of Total cereal, which is basically wheat with sugar and vitamins, is $5.59 from FreshDirect.

But there’s another reason for the prevalence of vitamin-enriched and vitamin-fortified processed foods that’s rarely, if ever, discussed: these products exist because we need them to. In the aforementioned study from the Journal of Nutrition (“Foods, Fortificants, and Supplements: Where Do Americans Get Their Nutrients?”), the authors concluded that “[w]ithout enrichment and/or fortification and supplementation, many Americans did not achieve the recommended micronutrient intake levels set forth in the [official dietary recommendations].” Translation: without synthetic vitamins, we’d be in trouble.

The fact that we don’t generally suffer from severe nutritional deficiencies is due to a subtle form of intervention: although no micronutrient enrichment or fortification is currently mandatory in the United States, several products have been vitamin-enhanced for so long that we don’t even recognize them as such.4 Bread is often made from flour that’s been voluntarily enriched and fortified with thiamin, niacin, riboflavin, and iron. Most milk has been fortified with D for such a long time (beginning in 1933, and originally accomplished by irradiating the milk with ultraviolet light or feeding cows irradiated yeast) that it’s become a major dietary source of vitamin D without most of us realizing that it’s an artificial addition. And breakfast cereals? Let’s put it this way: Cap’n Crunch’s Crunch Berries are not getting their nutritional boost from fruit.

In cases like milk and cereal, where fortification and enrichment have occurred for so long that they’ve become invisible, it would be strange—perhaps even irresponsible, from a public health perspective—not to fortify them. If food companies didn’t voluntarily do so, the government might have to require it, to make sure that we don’t accidentally eat ourselves into nutritional deficiency.

But this won’t happen, because synthetic vitamins are as essential to food companies as they are to us. If processed products were not enriched with synthetic vitamins, the nutritional emptiness of their raw ingredients would mean that we’d have to eat (or take) something else to meet our micronutrient requirements. In fact, it’s possible that without synthetic vitamins, the selection of packaged foods in the middle aisles of today’s grocery stores would never have been able to grow so large—and the modern grocery store as we know it would not even exist.

Either way, the result is that we’ve created an odd symbiotic relationship, in which companies depend on us to buy their products, and we depend on the synthetic vitamins in these products to fulfill our nutritional needs. This keeps us from becoming deficient, but there’s a consequence: not only are we missing out on whatever other important dietary chemicals might be present in unprocessed food, but the constant supply of synthetic vitamins blinds us to our own dependence on them.

And we are indeed dependent. We like to believe our food system is the most sophisticated in the world, but statistics like those from the study mentioned above suggest that our pride is hollow; without synthetic vitamins and the products that contain them, we’d be as susceptible to deficiency diseases as the societies to whom we provide nutritional aid. If it weren’t for our easy access to man-made sources, the conversation about nutrition—not to mention our food supply—would likely be quite different.

Indeed, the so-called standard American diet—high in refined grains and sweets, and associated with “Western” diseases like heart disease and cancer—could not have developed without the help of synthetic vitamins. This has led to an odd paradox. Given the limitations of the global food supply and consumer preferences, synthetic vitamins are truly essential for the prevention of nutritional deficiency diseases—not just in the developing world, but here, too. In the West, however, where synthetic vitamins are widely used to correct nutritional deficits caused by processing, they’ve also contributed to the very problem they were meant to fix. While they’re designed—and now often required—to keep us healthy, synthetic vitamins also enable the very products and dietary habits that are making us sick.
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