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			Dedication and Preface

			According to my mother, who died while I was finishing this book, the very large slice of chocolate cake she ate the night before I was born induced me to abandon her womb for the wider world. She also claimed this fateful slice triggered my lifelong love of chocolate cake. Who am I to dispute the first person to feed me? Yet, despite that momentous dessert, I didn’t get much cake growing up. Instead, my mother did her best to feed my brother and me with foods she thought were healthy, and she kept cake and other desserts to a minimum. She was so successful my brother and I nicknamed her “the food police.” Because of what she read in The New York Times about links between saturated fat and heart disease, eggs, full-fat milk, butter, and ice cream were seldom seen in our house. Because she read Diet for a Small Planet, red meat was even rarer. And because of her other concerns and convictions, we rarely got to enjoy cookies and other sweets, she never bought us soda or Cap’n Crunch, and I can’t remember ever going with her to a McDonald’s. Like any normal teenager, I broadened my diet (and gained weight) when I left home for college.

			My mother was both a testament to her diet and otherwise healthy lifestyle, but also, paradoxically, a victim. She died at the age of eighty-nine without ever having suffered from high blood pressure, type 2 diabetes, or other common so-called diseases of affluence. Instead, if anything, she died from not eating enough. She never weighed much more than 100 pounds, and as she aged and her appetite diminished, she lost weight. I begged her to eat chocolates, cookies, ice cream, anything with fat and sugar to help her put on more pounds. But she wouldn’t or couldn’t overcome her many decades as the food police. As she grew increasingly thin, she became progressively frail from muscle loss, and she lacked enough fat to keep her warm, cushion falls, and supply much-needed energy reserves when she got sick.

			I wrote this book partly with my mother in mind but also for myself and for everyone else who must decide several times a day what to eat. Some like my mother become dangerously underweight; many more cope with having too much weight. Me, I struggle with hunger and persistently high cholesterol levels. Altogether, regardless of our issues and circumstances, a combination of industrialization, globalization, advertising, conflicting medical advice, books, articles (in print and online), social media influencers, and rapidly changing cultural traditions has many of us confused about what to feed ourselves and our families.

			I hope to show that this is a solvable problem—but not in the way we are accustomed to being told. Contrary to common claims, there are no magic bullets or quick-fix solutions to the question of what to eat. Instead, we will explore what to eat (and not to eat) using many lines of evidence including evolutionary biology, anthropology, history, physiology, anatomy, and medical science. In doing so we will learn that we evolved to eat almost anything, but that some diets are healthier than others. We will also learn how recent technological innovations have created clever means of mass-producing highly processed, cheap, energy-rich, tempting, often unhealthy foods, but also how over the centuries most cultures evolved ingenious ways to grow and cook healthy, delicious food.

			So, in memory of my mother, who fed me from infancy to adulthood, I hope this book helps you be well fed instead of fed up.

		

	
		
			Chapter 1

			 

			What Should I Eat?

			
				I’ll have what she’s having.

				—When Harry Met Sally…

				(1989 film written by Nora Ephron and directed by Rob Reiner)

			

			“What should I eat?” How often do you ask yourself that? Regardless of whether you are considering what you want to eat or what you ought to eat, it’s such a normal, everyday question, you probably aren’t always aware of asking it. Yet consider this: until recently, no one ever—well, hardly ever—asked themselves, “What should I eat?” And because we never evolved to ask the question, we are poorly adapted to answering it.

			Imagine being a hunter-gatherer in a world without farming or food stores. I’ve had the privilege of spending time with some of the last hunter-gatherers on the planet, and they certainly don’t ask themselves what they should eat. Every day they wake up hungry and head out into the wild, where they use their skills as naturalists and work hard to find, gather, extract, or hunt whatever edible plants and animals are available.

			For millennia, farmers also seldomly asked themselves what they wanted or ought to eat. Prior to the Industrial Revolution, almost all farmers lived on small plots of land, did all their work by hand, and subsisted primarily on what they grew. Many farmers still live this way. For the last fifteen years my students and colleagues and I have studied communities of farmers in rural Kenya, Mexico, and Rwanda who lack electricity, running water, or any machines, let alone supermarkets or restaurants. No one in these communities asks, “What’s for dinner?” because they already know. Day after day, these farmers and their families eat the fruits of their own labor. In Kenya and Rwanda, just about every meal is a porridge made from corn, millet, or sorghum, with beans and whatever vegetables are in season. In Mexico, the day-after-day staple is tortillas with beans. In all these communities, everyone drinks mostly water, and sometimes they drink milk or homemade beer. These farmers also eat meat from time to time plus other foods like fish. But if they didn’t grow it, it’s rarely on the menu. Actually, there are no menus.

			My menu options, and probably yours, are infinitely more varied. The supermarket near my house sells forty thousand different kinds of food, my city has hundreds of restaurants serving dozens of cuisines, and my refrigerator and pantry are stocked with a cornucopia of things to eat. If I want, I can have strawberries in winter, cheese imported from France, kiwis shipped from New Zealand. I can even buy pickle-flavored ice cream. I take for granted that, meal after meal, I have nearly limitless choices.

			This newfound abundance is mostly a blessing but also causes a paradoxical problem of choice. On the one hand, you and I benefit from an embarrassment of edible riches more diverse and higher in quality than most kings and queens of yore enjoyed. We barely have to expend any effort to get delicious, satisfying food, nor do we have to know the slightest thing about how to make what we eat, let alone gather, hunt, or grow it. Heck, even knowing how to cook is optional. I can just press a button on a machine in my kitchen and, presto, out comes a cup of hot coffee, or make a phone call and wait for a hot pizza to arrive at my front door.

			On the other hand, while you and I no longer must learn how to forage, farm, or cook, we now have to make choices our ancestors never evolved to face. At every meal and whenever we are hungry, we have the privilege yet predicament of asking ourselves what we want to eat. The problem is that because we never evolved to ask this question, we tend to be very bad at answering it, too. I am no exception.

			Why We Are Fed Up

			When I was in high school in Providence, Rhode Island, the local McDonald’s had a short-lived promotional deal that totally appealed to my teenage stomach and brain. For a few magnificent weeks, every Big Mac Meal—a Big Mac, fries, and a Coke—came with a little card of obscure sports trivia questions. If you scratched out the right answers you got another free Big Mac Meal, which included yet another card of hard-to-guess sports trivia questions. In a stroke of genius, one of my friends realized that the bookstore opposite the McDonald’s had an encyclopedia of sports trivia with all the answers. So one fine afternoon, we each invested in a single Big Mac Meal, wolfed it down, and walked across the street to look up the answers to our cards’ questions. Then every day for the next few weeks we repeated the process, enjoying dozens of free Big Mac Meals without paying another dime for any of them.

			Half the fun of those dozens of Big Mac Meals was outwitting McDonald’s, having meals with my friends, and enjoying foods I never got at home. But I also liked the food. There’s a reason billions of Big Macs have been sold. Each bite delivers the complete suite of sensory pleasures we evolved to crave. The two beef patties are savory, juicy, and warm; the melted cheese is rich and velvety; the sauce is sweet, sour, and creamy; the lettuce, pickles, and onions are cool, crunchy, sour, and salty; and the warm sesame bun is soft and sweet. This brilliant combination of sweet, salty, sour, bitter, and savory flavors, plus the mix of warm and cold, crunchy and smooth, is enhanced by the piping hot, salty, sweet fries (plus ketchup), which are simultaneously crispy and fluffy, along with the ice-cold, sweet, tangy, fizzy soda. Altogether, a Big Mac Meal fires up your brain like few other meals. Small wonder that every day people around the world eat an incalculable number of burgers and fries washed down with soda.

			Forty-five years later, I still love foods that hit all the same taste sensations as a Big Mac Meal, but I steer clear of McDonald’s. As a middle-aged man, I am vastly more aware of my mortality than I was as a teenager, and I now try to eat mostly food that I think is healthy. To make matters worse, I am a professor of human evolutionary biology at Harvard University, where I study and teach how and why our bodies evolved to be as they are and how that evolutionary history is relevant to health and disease. Much of my focus is on exercise, but I am also interested in diet, and I teach introductory physiology, including nutrition and digestion. I am especially curious about what our ancestors evolved to eat, and how we are sometimes mismatched to many recent changes in our diet.

			You don’t need to be a professor or a nutritionist to know that we are poorly adapted to Big Mac Meals. But the more I study diet, the more confused I am about how best to answer that very modern question, “What should I eat?”

			Consider a simple question like “How much salt should I eat?” You might think the obvious answer is as little possible, but it turns out there is an ongoing debate among experts about how much salt is too much. There is also a lack of unanimity on the pros and cons of saturated fat, red meat, dairy, alcohol, soy, artificial sweeteners, vegetable oils, and, inevitably, eggs. Last week I read two articles with diametrically opposed findings on the risks versus benefits of coffee. I doubt a cup or two of coffee will either kill me or help me live to one hundred, but no one doubts that modern diets are sickening and killing millions of people every year. About two out of three Americans die from heart disease and cancer, one in ten have type 2 diabetes, and one in three have metabolic dysfunction.[1] Despite the high stakes, we seem to be unable to do much about the situation.

			The most confusing food subject is dieting. The percentage of Americans with obesity increased by 25 percent between 1990 and 2021, and currently 75 percent of Americans are classified as overweight or obese.[2] A few countries have even higher percentages, and others, including some in Europe, are catching up to the United States as rates of overweight and obesity climb among children and adolescents worldwide.[3] Many of these individuals want to lose weight. But even if they take advantage of new appetite-curbing GLP-1 drugs like Ozempic, what should they eat? While most experts advise us to cut calories, others counsel against calorie counting, and some confusingly assert that a calorie is not a calorie. Some authorities (many of them MDs and PhDs) push low-fat diets, yet others recommend we eat high-fat diets. Additional popular diets include vegetarian, Paleo, raw, vegan, keto, Mediterranean, and intermittent fasting. Sadly, the evidence suggests that while these and other diets can lead to short-term weight loss, the majority of dieters slowly regain all or most of the weight they shed. Some dieters give up, while others try diet after diet. Amazon.com sells tens of thousands of different diet books.

			To add insult to injury, we often lack compassion for those who make unhealthy food choices and who struggle and suffer with their diet and weight. Eating is a necessity, but many people have little choice but to eat inexpensive, highly processed food. And even if we can afford or obtain fresh fruit and produce, we are surrounded by other less healthy foods cleverly formulated, marketed, and priced to appeal to our deepest cravings. Like those candy bars conveniently placed at the supermarket checkout. Or the box of doughnuts a coworker brought to the office. How are we supposed to resist these foods? Then when we fail to abstain, we feel ashamed or blamed.

			An even greater source of stress and stigma is coping with being overweight or obese. Just as we never evolved to make the sorts of food choices we now constantly confront, we never evolved to intentionally lose weight by eating less than our bodies need, causing persistent hunger. Most diets don’t succeed, in part because we inherited powerful adaptations—especially hunger—that prevent us from losing weight, even excess weight. Blaming someone for failing to overcome their biology is unfair.

			All in all, we live in a paradoxical paradise that provides us with a bounty of tempting foods that our ancestors could only dream of but then requires us to make food choices our ancestors never evolved to make. In more ways than one, most of us are fed up. What should we do?

			Eat Like a Fox, Not Like a Hedgehog

			Francis Bacon (1561–1626), who, amusingly, shares the same name as a reputedly unhealthy food, famously wrote that “knowledge is power.” Because Bacon was right, this book’s goal is to explore the knowledge we each need to decide for ourselves what we should eat. What information, however, is that? And how do we use it?

			My contention—the underlying premise of this book—is that we should be more like foxes than hedgehogs when choosing what to eat. According to the ancient proverb, “The fox knows many things, but the hedgehog knows one big thing.” The saying originates from the contrasting ways these animals attempt to escape when chased. I’ve never chased either species, but supposedly foxes try any tactic to elude capture, while hedgehogs inevitably curl into a ball. First attributed to Archilochus of Paros (680–645 BCE), the proverb gained modern fame in a 1953 essay by the English philosopher Isaiah Berlin (1909–1997). To quote Berlin, people who think like hedgehogs “relate everything to a single central vision…a single, universal, organizing principle.” In contrast, people who think like foxes see details in everything and “pursue many ends, often unrelated and even contradictory.” Thus, when confronted with a problem like what one should eat, hedgehogs try to solve it with a single Big Idea. Conversely, foxes embrace complexity and variation, explore many different solutions, and are skeptical of simple remedies. Foxes also recognize that all things—including dietary choices—have both costs and benefits. Whereas hedgehogs tend to seek confirmation of their biases, foxes are more self-critical and explore alternative ideas and data.

			Right now, hedgehog approaches based on a single Big Idea dominate most thinking and advice on healthy eating and dieting for weight loss. Often, that single Big Idea is to avoid some category of food. Some diets have you avoid anything made with wheat or containing gluten. Other diets forbid all cereals, or legumes, or meat, or stuff that is ultra-processed, or foods your Paleolithic ancestors didn’t eat, anything cooked, foods that acidify your blood, and so on.

			Many weight-loss diets are also Big Idea strategies. The most popular mainstream diets advise dieters to adopt one of three main approaches: (1) cut calories, (2) limit how much fat we eat, or (3) reduce our intake of carbohydrates. If one of these three conventional strategies doesn’t appeal or work, there is no lack of quack diets to choose from. One currently popular fad diet prescribes only meat; others have you eat only rice, or liquid foods, or cabbage soup, or a grapefruit with each meal.

			It’s understandable that many of us gravitate toward quick-fix diets, even those peddled by quacks. Who doesn’t like a simple, expedient solution to a hard-to-solve problem? Sometimes a single organizing principle or idea that is true can be extremely effective. Unfortunately, the problem of what we should eat is far too complex to be solved by a simple Big Idea. Even Michael Pollan’s brilliant, pithy summary of what to eat—“Eat food. Not too much. Mostly plants.”—is not particularly instructive when you think about it. What foods does he not include in the category “food”? How much is “too much”? Which plants should I eat? How much animal-based food and what sort should I eat? What do I eat to lose weight?

			I think we can do better by adopting a foxlike approach that avoids quick fixes, acknowledges how food plays many roles beyond sustaining us and affecting our health, and considers the complex ways our bodies digest and use the diverse nutrients and other components in our food. A foxlike approach also recognizes that people differ so that what’s best for me isn’t necessarily best for you both in terms of our biology and our goals.

			Finally, a foxlike approach also includes a dose of evolution because, to use a famous quote, “Nothing in biology makes sense except in the light of evolution.”[4] That’s because instead of being designed or engineered, we evolved. It follows that to understand not just how but why food affects us as it does, we need to consider the higgledy-piggledy evolution of human diet over the last few millions of years along with its more recent history. We are what we eat, and also what our ancestors ate.

			And what did our ancestors eat? Almost everything! This point was driven home to me by a study my colleagues and I wrote during the COVID-19 pandemic. Confined to our homes and banned from the lab, we decided to delve into the published literature to compare the Paleo Diet’s prescription for how much protein, fat, and carbs to eat with all the high-quality data published on what hunter-gatherer populations from tropical habitats eat. To cut to the chase, we found so much variation among hunter-gatherer diets that the Paleo Diet bears little resemblance to any of them. You name it, hunter-gatherers ate it. In terms of percentages of different nutrients, or animal versus plant foods, Stone Age diets were all over the place. Our ancestors evolved to adopt a foxlike, multifaceted approach to the question of what to eat. What’s more, they did so not for the sake of their long-term health, but so they could survive, have children, and then help their children have grandchildren. As we will see, the same principles applied to almost all farmers over the last few thousand years.

			I think today’s eaters need to be just as foxlike as our forager and farmer ancestors, but there’s one crucial difference. Instead of adopting a diverse, flexible, and opportunistic set of approaches to obtaining our food, we must now bring an equally heterogenous and adaptable set of skills and attitudes to choosing our food.

			Think about it. For millions of years, all humans were hunter-gatherers who required considerable naturalistic knowledge to get their dinner. When foraging, they had to know what plants were edible, when and how to find them, how to extract them, and how to process them. When hunting, they needed to know where to find their prey and how to pursue and dispatch them without risking life and limb. Farmers, too, didn’t have to learn how to choose their food but instead how to grow it. If you couldn’t purchase your food from a store, would you know what crops to plant and when, and how to weed, nurture, irrigate, and harvest them? As a farmer, you’d also have to learn how to store and process your harvest, how to combine different foods to stave off malnutrition, and how to raise animals so you and your family would have some dairy and meat.

			Then in the blink of an evolutionary eye, all that changed for billions of people. Most of us in industrial, affluent societies need only money to acquire our food. Instead of confronting the specter of famine, we face a nearly limitless variety and abundance of foods. We now must learn how to choose what to eat, what not to eat, and when not to eat. But to make those choices wisely requires us to be foxes, not hedgehogs. That means being suspicious of Big Idea quick fixes and arming ourselves with many kinds of knowledge about the science and story—both evolutionary and historical—of food. What did we evolve to eat? How have farming and industrialization altered human diets? What’s in our food? How do we digest it? How do we evaluate those bewildering Nutrition Facts Labels and the conflicting, confusing evidence about different foods’ effects on our health? How do GLP-1s work? What is the best way to lose weight and keep it off? And what’s it like to eat different diets?

			Hence this book. In part 1 we’ll explore the history of human diets from before the Stone Age through the origins and spread of farming around the world. We’ll also review what’s in foods and how our bodies digest and use the nutrients that foods contain. Then in part 2 we’ll consider how industrialization changed what we eat, examine major contemporary diets, and evaluate how these diets affect weight and key aspects of our health. But food isn’t just fuel. Thus, as we explore the evolution and history of food and diets, I’m going to try for at least two weeks a major diet relevant to each chapter’s subject matter. Of course, two weeks is not enough to test the diets’ effects on my health or weight, but it’s long enough to give me—hence you—a sense of what it’s like to purchase, prepare, and eat them. To help, my wife, Tonia, has foolishly agreed to join me on this dietary journey and to add her valuable opinions. But with one caveat. “I’m game” she said, “as long as mayonnaise, yogurt, or cilantro do not factor into this.”

			If, as I hope, your appetite is whetted, let’s begin with the original human diet and review some fundamentals of nutrition.

		

	
		
			Part I

			 

			Pre-Industrial Diets and How We Evolved to Eat Almost Anything

		

	
		
			Chapter 2

			 

			Food Before Cooking

			(Raw Food Diet 1)

			
				Animals fill themselves; humans eat.

				—Jean Anthelme Brillat-Savarin, The Physiology of Taste

			

			Ever since life began almost four billion years ago, job number one for every creature has been to eat enough food to acquire sufficient energy and nutrients to produce descendants. In a way, the fundamental equation of life is: food in = babies out. The first life-forms got food by absorbing nutrients from their surrounding environment. Then about 3.5 billion years ago microbes evolved to eat other microbes. From those humble predatory beginnings, meals became increasingly complex, especially around eight hundred million years ago, when animals evolved to consume plants and sometimes other animals. But always raw. Let’s therefore begin the story of food and diet eons before our ancestors became the first and only species to cook. What is it like to eat only raw plants and animal flesh like the rest of the animal kingdom?

			Fortunately for us, there are still a few people who never cook their food. These intrepid dieters, known as raw foodists, take to the extreme the assumption that food in its natural state is best. According to them, cooking destroys foods’ energy and nutrients. Yet the funny thing about raw foodism is that, despite being the oldest way to eat, the first modern humans to purposefully eat only raw food were wealthy nineteenth-century Europeans.

			A Raw Deal

			As the nineteenth century drew to a close, Dr. Maximilian Bircher-Benner (1867–1939) had a Big Idea. Like most physicians, Bircher-Benner spent his days treating sick people. And in turn-of-the-century Zurich before the discovery of antibiotics, his patients died mostly from nasty contagious diseases like tuberculosis, measles, and influenza. Bircher-Benner, however, was also concerned with the growing incidence of noncommunicable diseases, many associated with obesity. Why were increasing numbers of his aging patients getting sick and dying from heart attacks, strokes, and diabetes? Maybe he could do something to treat and prevent these “diseases of civilization”?

			Bircher-Benner’s Big Idea was raw food. One inspiration was the Lebensreform (“life reform”) movement—a trendy, back-to-nature reaction to industrialization. In posh Lebensreform clinics, mostly in Germany and Austria, some of Europe’s most progressive physicians treated wealthy patients with supposedly natural cures like water therapy, homeopathy, outdoor exercise, and vegetarianism. Some of these spas also prescribed nudism, which was probably no less beneficial than the other remedies but at least had the advantage of being more fun.

			Bircher-Benner had other influences. One was Charles Darwin’s still controversial theory of evolution, especially the idea that humans descended from apes, who, like other creatures, ate all their food raw. Bircher-Benner also observed that, unlike the well-to-do citizens of Zurich, raw-food-eating animals didn’t die from heart attacks, diabetes, and other noninfectious diseases. Bircher-Benner blamed his patients’ eating habits. As Switzerland rapidly industrialized, both its people and their diets were becoming increasingly rich. Had you lived in Zurich at the time and enjoyed a middle-class lifestyle, for breakfast you’d probably eat bread or croissants slathered with butter and jam; lunch might be a bratwurst sausage along with potatoes and beer; and for dinner perhaps you’d feast on the epitome of bourgeois Zurich cuisine, Zürcher Geschnetzeltes: sliced veal sauteed in a creamy mushroom sauce and served on rösti, a buttery, crispy, plate-sized potato pancake. To accompany dinner, you might also drink a glass or two of beer or wine and maybe finish off the meal with a slice of cake or perhaps a few chocolates.

			You don’t need much expertise let alone a medical degree to suspect that habitually consuming such a diet is not a recipe for staying hale and hearty. But instead of merely advocating a less rich diet, Bircher-Benner accused cooking of being a cause of his patients’ ill-health. Why? Well, Bircher-Benner knew that plants get their energy and nutrients from sun and soil, which animals then acquire by eating plants. Bircher-Benner reasoned that the nutrients and the solar-powered energy that plants harness must become depleted when digested. If so, then foods must become even more depleted when foolishly cooked by humans. After all, cooking is basically a form of pre-digestion that uses heat to break down food. He therefore concluded that to get as much energy and as many nutrients as possible from food, one should never heat it, and one should also eat plants instead of the flesh of plant-eating animals. As evidence to support his inferences, Bircher-Benner observed that rural Swiss farmers who ate mostly plant-based foods were much less likely to get sick from diseases of civilization than wealthy Zurichers who dined on much more meat. Further, these diseases never afflicted the farmers’ animals, who ate only raw plants.

			And so the modern raw-foodist movement began. In 1897, Bircher-Benner opened a modest clinic in Zurich that he grandiosely named Lebendige Kraft (Vital Force) to try out his ideas on ailing, affluent patients. Had you been convalescing in this clinic, you would spend your day exercising gently (nothing too strenuous), gardening, and sunbathing in between breakfast, lunch, and dinner. Each meal began with a bowl of muesli, the signature dish that Bircher-Benner invented and his most enduring legacy. Bircher-Benner’s muesli (still known in Switzerland as “Bircher muesli”) was a mixture of raw oat flakes, shredded apple, chopped nuts, honey, and dairy. Lunch and dinner featured a plate of raw vegetables, usually with a variety of chopped leaves and grated roots. Although raw desserts, typically puddings, were often served at the end of meals, at no time could you enjoy stimulants such as alcohol, coffee, tea, or even chocolate. Bedtime was nine p.m. Thomas Mann, one of many famous people who spent time at the clinic, called it a “health jail.”[1]

			Bircher-Benner, who died of a heart attack at the age of seventy-one just before World War II, went to his grave convinced that an uncooked, meatless diet was the key to enjoying a long and healthy life (including preventing heart attacks). For him, the proof was that his patients lost weight and got fitter. And no wonder. Had you spent decades indulging in too much rich food and avoiding exercise, I’ll bet your health would have improved at Bircher-Benner’s health jail. But if raw food is best, why is cooking practiced and enjoyed by just about everyone on the planet except for a few relatively wealthy raw foodists in rarified communities like Bircher-Benner’s clinic or Berkeley, California?

			How Apes Eat

			All humans—even those who lack access to an abundance of food—think it’s normal to eat cooked food. Cooking is a human universal.[2] Let’s examine, however, the logic that just because something like cooking is common and thus appears normal means that it’s good for us. Is there a kernel of truth to Bircher-Benner’s raw-foodist reasoning? After all, animals who eat solely raw food evidently do just fine. What’s more, cooking, which humans invented in the last million or so years, is literally a flash in the pan. Applying heat to food has been practiced for less than 0.1 percent of the time that animals have existed, and by only one of the approximately five billion animal species that have ever lived.

			Given that cooking is such a recent, uniquely human behavior, to understand its origins we must begin by appreciating how other animals, including our distant ancestors, manage to live without it. Since humans are really just naked bipedal apes whose closest living relatives are chimpanzees, a sensible place to begin is with our divergence from these apes about seven to nine million years ago. Although details of this fateful split remain obscure, we know from many lines of evidence that our last common ancestor with chimpanzees lived in a forest in Africa and, like chimpanzees, ate mostly fruit.[3] Raw.

			If a diet of raw, wild fruit sounds enticing, think again. On the few occasions I have followed wild chimpanzees in the forest in Africa, I have tried eating everything they eat. Well, almost everything. Although I adore fruit, especially tropical fruit, I’m sorry to report that chimpanzee fruits are nothing like the delicious figs, bananas, mangoes, oranges, and other fruits you and I usually enjoy. The fruits we habitually eat have been domesticated to be more palatable and easier to digest than their wild progenitors. In truth, the fruits chimpanzees consume are typically about as sweet as a carrot. Wild fruits are also highly fibrous, requiring one to chew and chew and chew before swallowing, and they often have an unpleasantly bitter aftertaste from tannins and other compounds that cause your lips to pucker and make you want to spit. Because wild fruit is so poorly digestible, chimpanzees must spend their days traveling from one fruit tree to the next to get enough calories. At each tree, they gorge on as much fruit as their stomachs can contain, and then they rest and digest until their stomachs are sufficiently empty to fill them up again. Altogether, wild fruit is so fibrous that a typical chimpanzee spends about half its day feeding.[4]

			Approximately 75 percent of a chimpanzee’s typical diet is raw fruit, but at heart they are omnivores who eat anything edible they encounter. A tiny proportion of their food comes from meat, and they’d surely eat more if they could. Nothing makes chimpanzees so excited as hunting and then devouring the raw flesh of monkeys and other small animals. Chimpanzees also stick long grass stems into trees and termite mounds to fish for insects, which they lick off and swallow live. I once tried ant fishing this way after watching a chimpanzee spend a half hour probing for ants in a massive fruit tree not far from the shore of Lake Tanganyika, Tanzania. As the sated chimpanzee ambled off into the forest, I found a stem of similar size and shape and thrust it into the same hole. Sure enough, when I pulled it out, about fifteen ants were dancing back and forth on its end, which I then pulled sideways through my lips. Once I overcame the weird feeling of my food crawling on my lips and face, I found the insects’ bitter taste and crunchy texture surprisingly palatable. But after a few more swipes, I realized it would take hours to fill myself up this way, and I suspect chimpanzees enjoy ants more as a snack food and nutritional supplement than as a major source of calories. When hungry chimpanzees can’t get enough fruit or flesh to eat, they resort to herbs, stems, and leaves. These plants—basically wild salad—are always plentiful even when other food is scarce, but they are extremely fibrous.[5] Despite being less preferred, such “fallback foods” can make the difference between life and death when the going gets tough.

			And for most of us, myself included, raw foodism sounds exactly like the sort of fallback-food diet one would eat only under duress. Like at Bircher-Benner’s health jail. But, hey, if it’s good enough for every other animal on the planet, maybe a raw food diet is worth a try?

			Going Raw

			On a rainy Sunday afternoon in July 2022, my wife, Tonia, and I take the raw food diet plunge. For two weeks, our goal is to eat no food that had been roasted, boiled, fried, or otherwise heated. To start our raw food diet, Tonia and I begin by identifying every food item in our kitchen that violates the fundamental rule of raw foodism: nothing we put in our mouths can have ever been heated above 108 degrees Fahrenheit (42 degrees Celsius). To raw foodists, this is an inviolable temperature above which they claim enzymes (proteins that initiate or accelerate chemical reactions) cease to function.[*1] Box after box, and can after can, we realize that nearly everything in our pantry and refrigerator has already been or needs to be heated. Crackers, cereal, pasta, bread, rice, milk, chocolate, tuna fish, canned beans, roasted nuts, cheese, toasted sesame seeds, tomato paste, and more! I am especially distraught to bid farewell to my beloved peanut butter, without which I might cease to exist, but forbidden because it is made with roasted nuts. I’m even more worried by the prospect of surviving two weeks without coffee and tea.

			In a state of mild panic and hunger, Tonia and I then drive to a Whole Foods supermarket. To help us shop, we have consulted some colorful recipe books that one cannot call cookbooks since they extol the benefits of never cooking. All of them make enthusiastic promises that “going raw” will fill us with energy, improve our sleep, elevate our mood, and prevent almost every imaginable disease. One of them even claims our poop will smell better. These books also promise it’s easy and fun to go raw by making smoothies, salads, and dishes like “raw lasagna.” (In case you are interested, thin zucchini slices replace noodles, the tomato sauce is just diced tomatoes, and the “cheese” is made from soaked, puréed raw cashew nuts.) But as we wander the aisles, we realize the supermarket ought to be called Whole Cooked Foods. Apart from the produce, just about everything in the store was or needs to be heated. In the end, we leave with our shopping cart filled with mostly fruits and vegetables, and a lot less money. Are we really going to put such a preposterous quantity of food through our digestive systems?

			Our first totally raw dinner is surprisingly fun and tasty. After an avocado, tomato, and basil salad drizzled with cold-pressed olive oil, our main course is a “pasta” made from raw zucchini that we spiralized with a stand mixer attachment and seasoned with chopped tomatoes, basil, and garlic. “This is not so bad,” we agree somewhat guiltily because we washed it down with an unsanctioned glass of wine. (It has been almost impossible to buy “raw” wine ever since Louis Pasteur cleverly invented pasteurization by heating wine to 140 degrees Fahrenheit [60 degrees Celsius], thus killing bacteria that turn wine into vinegar.) For dessert we enjoy some “uncookies,” which we concocted in a food processor by blending raw hazelnuts with dates, raw cocoa, dark unsweetened chocolate, and some vanilla extract. These grainy blobs of Nutella-like dough lack any resemblance to cookies, but they aren’t bad.

			After a refreshing morning run, the next day’s breakfast is also okay thanks to Dr. Bircher-Benner’s muesli (a longtime favorite food), but which would have been tastier had I used milk instead of water. I also miss using milk in the fruit smoothie I make with bananas and berries and water. I wonder if I should rent a goat for the next few weeks so we can have fresh goat’s milk. But my longing for milk is nothing compared to my intense craving for coffee. I am sorry to confess that after thirty minutes I sneak down to the basement to find the coffee we removed from the kitchen. Tonia and I agree we don’t care what the raw foodists say, we are not going two weeks without coffee! With caffeine in my blood and a spring in my step, I head to work optimistic that the next two weeks of raw foodism—wine and coffee excepted—will be enjoyable and healthy.

			Then comes my first raw lunch. I meet a colleague at a cafeteria at Harvard’s School of Public Health, where I forage at the excellent salad bar, dutifully avoiding the many forbidden options like croutons and hummus. My colleague, however, selects an assortment of cooked foods that look and smell delicious. As we sit down, I try to ignore the enticing aromas wafting from his food, not to mention those from other tables next to us. My salad has no smell.

			I won’t bore you with descriptions of all my meals, but with each passing day, the raw diet experience bears less and less resemblance to the enthusiastic promises Tonia and I read in raw-foodist books and blogs. These anti-cooking diehards assured us we’d feel like a million bucks, but frankly, each meal is harder. I am tiring of eating little else but salads and smoothies. I knew I’d have cravings, but I yearn deeply for old friends like a cup of hot soup, a peanut butter and jelly sandwich, and anything baked. I become obsessed with food. Despite snacking frequently on dried fruits, unroasted nuts, and raw almond butter with carrots or celery, I am hungry almost all the time, constantly thinking about foods I can eat, and suppressing cravings for those I cannot.

			Tonia’s experience, on the other hand, was different. As her energy levels sank, my naturally cheerful wife sank into a state that after three days she recognized as depression. One morning I heard her leave the house suddenly, and when she returned, she said, “I was looking out the window wanting to cry and realized that a bagel and cream cheese would fix everything. I regret nothing.”

			Cheating wives aside, being a raw foodist also turns out to be ridiculously time-consuming. Tonia and I spend hours trying to figure out what we can eat. Sashimi? Yes. Smoked salmon? No. Maple syrup? No. Cheese? No. Raw eggs? Probably unwise…Preparing meals without cooking is also drudgery, as we wash, dice, purée, grate, soak, and otherwise process foods to make them edible. Trust me, it’s easier to boil a cup of rice than to grate (aka “rice”) a head of cauliflower, whose bitter flavor and crunch bear no resemblance to rice. I suspect it would be almost impossible to be a raw foodist without a food processor and a blender.

			My biggest complaint is that I feel energy deprived and I am losing weight—a surefire sign I am not getting enough calories. In turn, calorie deprivation is making me sluggish. I struggle to muster the energy to exercise, and as each day goes on I feel more tired than usual.

			But isn’t the Big Idea that eating food in its raw, natural state yields more energy and more nutrients? To assess this back-to-nature claim, and to better understand what’s in our food, let’s explore how the calories and nutrients in foods—raw or cooked—are measured.

			What’s in Food?

			How often do you read the Nutrition Facts Label on packaged foods? These tiny tables quantify a food’s energy content in units of calories.[*2] The labels also list in grams the food’s protein, fat, and carbohydrate contents plus any significant quantities of vitamins and minerals. Last, they itemize how much salt and fiber are in each serving, state how much of the carbohydrates are sugar, and subdivide the fats into saturated, unsaturated, and trans fat categories.

			As I write this, I happen to be snacking on a package of almonds (raw, of course). According to the Nutrition Facts Label, each fistful-sized so-called serving of 30 grams contains 170 calories, 15 grams of fat, 7 grams of carbohydrate, 6 grams of protein, and a smattering of minerals (1 milligram of iron, 80 milligrams of calcium, 200 milligrams of potassium). If you have ever wondered where these impressively precise numbers come from and whether they are accurate, you might be reassured (or possibly alarmed) to know they were measured using methods so tried-and-true they have barely changed in a hundred years.

			Let’s start with the calories. Because burning releases energy, the simplest and oldest method of measuring a food’s calorie content is to burn it in an apparatus called a bomb calorimeter, shown in figure 1. These scary-sounding devices are just tiny pressurized ovens surrounded by a container with a precisely measured volume of water along with a thermometer. Since burning food heats the water, measuring how many degrees the water temperature rises equals the food’s total energy content.

			Although bomb calorimeters accurately measure a food’s total available calories, you may be thinking—correctly—that your stomach is not a bomb calorimeter. If so, you will be happy to know that the technician is not so naïve as to simply burn 28 grams of almonds in one of these devices. Instead, the lab technician measures out 28 grams of almonds, grinds them into a very fine powder, and then employs some simple chemistry to separate and measure how much is fat, protein, carbohydrate, and fiber. The technician then calculates the total number of calories using the venerable Atwater system, according to which every gram of fat yields 9 calories and every gram of carbohydrate or protein yields 4 calories.

			Amazingly, these values, which convert grams of nutrients into calories, have barely changed since Wilbur Atwater (1844–1907) first calculated them over one hundred years ago. Atwater, an agricultural scientist at Wesleyan University in Connecticut, was aware that bomb calorimeters measure the total available energy in a given food but not how much energy a person derives from that food. Following pioneering experiments by the German physiologist Max Rubner (1854–1932), Atwater enticed volunteers to spend three days in a sealed, prison-like room just large enough for a bed, chair, table, and space for pacing back and forth.[*3] By pumping out the room’s air and measuring how much oxygen they used, Atwater calculated how much energy his volunteers expended over those seventy-two hours, during which he fed them carefully weighed portions of food and collected their bodily waste. Then using a bomb calorimeter, he measured the calorie content of all the food they ate and all the energy remaining in their poop and pee. In 1900, after more than five hundred such experiments with foods that varied in their fat, protein, and carbohydrate content, Atwater published his results: a typical human extracts 9 calories from every gram of fat, 4 calories from every gram of protein, and 4 calories from every gram of carbohydrate. Atwater’s values (see figure 1) are still used to calculate calories in the Nutrition Facts Labels on your food.

			
				
					[image: Diagram showing Wilbur Atwater’s bomb calorimeter and a bar graph of calories per gram in macronutrients. Drawing of a large outer container labeled “Water” containing a thermometer, surrounding a central combustion chamber holding a labeled “Sample” with “Oxygen” and an ignition spark, with a vertical “Thermometer” on the left and electrical leads marked plus and minus at the top. To the right, a vertical axis labeled “Calories per gram” from 0 to 10 and three bars labeled “Fat,” “Carbohydrate,” and “Protein,” with fat at 9 calories per gram and carbohydrate and protein each at 4 calories per gram.]
				

				
					FIGURE 1. Drawing of the bomb calorimeter Wilbur Atwater used to measure the calories per gram of fat, carbohydrate, and protein energy in foods. The device works by incinerating a measured mass of a food in a chamber surrounded by a known volume of water. Burning the food heats the water, whose temperature change is measured with a thermometer. At right, the calories per gram in fats, carbohydrates, and proteins.

				
			
			Unfortunately, the Atwater system’s calorie estimates are not entirely correct. One problem is it wrongly assumes everyone’s digestive system is similarly effective. Not so. You and I might consume exactly the same amount of the same food but extract different amounts of energy and nutrients. Atwater values are just averages. In addition, nutrition scientists typically assume you spend 10 percent of your daily energy budget digesting your food, but in reality the percentage varies widely depending on what you are digesting and how the food was cooked or otherwise processed. If you eat the same quantity of peanuts either whole or ground into peanut butter, the Nutrition Facts Labels will indicate they are nutritionally identical, but you will extract from the whole peanuts one-third as much fat, hence many fewer calories.[6]

			In short, those Nutrition Facts Labels do reflect the nutrient contents of foods but do not necessarily reflect how much energy we get out of them. To illustrate just how inaccurate the labels can be, let’s return to our almonds. It just so happens that in 2012, scientists at the U.S. Department of Agriculture fed eighteen people for several days precisely weighed diets that varied solely in their almond content. The scientists carefully measured exactly how much energy was in the food and how much energy was excreted in feces and urine (this is not a field for the squeamish). Their conclusion: while the Atwater system predicts a 28 gram serving of almonds yields 170 calories, the average person digested only 129 calories. That means the Nutrition Facts Label on my package of almonds is about 25 percent too high.

			To thoroughly evaluate raw-foodist claims that cooking makes foods less nutritious, the next chapter explores how cooking affects digestion. But we aren’t yet done with considering how cooking affects what’s in food before it passes your lips. So, once again, back to almonds. If you recall, the Nutrition Facts Label on my raw almond package reports that each 30 gram serving has 15 grams of fat, 7 grams of carbohydrate, and 6 grams of protein for a total of 170 calories. But guess what: the Nutrition Facts Label on the package of roasted almonds (from the same producer) is essentially identical except each serving has 1 more gram of fat and 1 less gram of carbs, yielding 180 calories. Both almonds have the same amounts of calcium, iron, and potassium. Roasting therefore did not rob the almonds of their precious nutrients and, according to the Atwater system, had no negative effects on their energy content.

			What about other foods? Nutrition scientists have measured thousands of foods in both their raw and cooked states.[7] And from artichokes to zucchini, cooking rarely reduces foods’ contents in terms of protein, fat, and carbohydrates, hence available calories.[*4]

			What about vitamins and other bioactive compounds (known as phytochemicals if they come from plants)? Their complex chemistry and the diversity of cooking methods, times, and temperatures defy the raw-foodist maxim “You kill it when you heat it.” In terms of vitamins, raw foodists are right that heat sometimes damages these vital compounds.[8] But if cooking were so detrimental, wouldn’t we see rampant vitamin deficiencies among the multitudes of people who eat cooked foods? We don’t.[9] In fact, cooking often liberates some vitamins trapped inside cells, making them more available to your digestive system. In addition, cooking can compensate for lost micronutrients by enabling you to eat more. An illustrative example is spinach. By steaming or sautéing raw spinach leaves, thus reducing them to a dense, little, delicious mass, one can consume way more spinach, hence more of their vitamins, than a human could possibly eat were the leaves raw.

			Raw-foodist concerns over the loss of phytochemicals from heating food to about 108 degrees Fahrenheit (42 degrees Celsius) are further shown to be unfounded when we consider that some plants are rich in undesirable compounds. Fortunately, cooking destroys most natural toxins such as the cyanide in cassava and the alkaloids in potatoes. As we will see, cooking also eliminates or reduces at least a dozen phytochemicals termed “antinutrients” that potentially bind to nutrients in food, preventing us from digesting them. Even the most die-hard raw foodists cannot eat raw beans or wheat because they contain nasty compounds called lectins that can disrupt digestion, causing unpleasant gastrointestinal problems like nausea, vomiting, diarrhea, and bloating. Happily, these foods become harmless if heated properly.

			Most phytochemicals, however, are not antinutrients, but instead micronutrients. Once again, cooking can damage some of them. For example, raw garlic contains a pungent, sulfurous protein called allicin that makes garlic taste garlicky but also confers health benefits (and possibly wards off vampires).[10] As its milder taste suggests, cooked garlic has lower allicin levels. Another plant whose micronutrient content suffers slightly from cooking is kale. Like its cruciferous relatives cabbage and brussels sprouts, kale is packed not only with healthy antioxidants and vitamins, but also a special enzyme that converts compounds called glucosinolates into slightly bitter anti-inflammatory compounds called isothiocyanates. By destroying those enzymes, cooking renders kale less bitter but also a shade less anti-inflammatory.[11]

			All the same, cooking has a negligible effect on and sometimes even enhances the availability of most micronutrients by releasing otherwise inaccessible phytochemicals.[12] Have you ever noticed that slightly cooked carrots are more orangey than raw carrots? That’s because carrots have brightly colored, healthy antioxidant compounds called carotenoids, which, if anything, are more accessible after cooking.[13] Heating tomatoes increases the availability of a powerful antioxidant called lycopene that is associated with a lower risk of heart disease and some cancers. Other well-studied examples of vegetables whose micronutrients are liberated by heating include celery, broccoli, potatoes, and onions.[14]

			To conclude, raw foodists bark up the wrong tree when they contend that cooking is a crime against nutrition. Quite the opposite. But acquitting cooking from degrading the nutrients in food doesn’t fully answer the question we started with: Why do all humans—with the sole exception of raw foodists—cook so much of their food? To answer that question, we must next consider how cooking affects digestion, not to mention its other important benefits, not the least of which is to make food delicious. But first, let’s reevaluate the common, fundamental Big Idea assumption that raw foodism takes to the extreme: the more natural the food is, the healthier it is for us.

			Appealing to Nature

			In my local supermarket, a disturbing proportion of obviously unnatural products in brightly colored boxes, cans, and other forms of packaging are advertised as “all natural.” How foods like an industrially processed breakfast cereal in an orange carton can seriously be considered “natural” is mystifying, but the labeling makes commercial sense. If it’s natural it’s probably better than an unnatural alternative. I’d choose real cheese over Cheez Whiz any day. Raw foodists, however, carry this assumption to the extreme by assuming that a food in its most natural uncooked state is healthier than when it’s cooked.

			One problem with this assumption is that identifying what’s more natural is often in the eye of the beholder. An example of how this logic can go awry was the contention of philosopher Jean-Jacques Rousseau (1712–1778) that eating meat is a corrupt, unnatural behavior. Rousseau’s theory was that human beings are born with good, innate tendencies that society corrupts, warping beliefs and actions. According to Rousseau, one such corruption is eating meat. In his 1762 treatise Émile, or Treatise on Education, he writes that “one of the proofs that the taste of flesh is not natural to man is the indifference which children exhibit for that sort of meat, and the preference they all give to vegetable foods.”[15] He then argues that “it is certain that great eaters of flesh are, in general, more cruel and ferocious than other men” and that “this cruelty proceeds from their food.”

			Rousseau may have helped sparked the Enlightenment, but his advocacy of vegetarianism is an archetypal example of the naturalist fallacy (also called the “appeal to nature”) that natural things are inherently better than unnatural things. In terms of getting his facts right, perhaps we can excuse Rousseau for being ignorant of the evidence that our species and its ancestors have been eating meat for millions of years. His logic, however, is less excusable. Bad things have been happening to humans, just like other creatures, ever since the dawn of time from all sorts of natural causes, including toxins and diseases. Plenty of natural foods aren’t benign. Likewise, many modern foods have improved the human condition (at the top of my list would be peanut butter).

			If Rousseau were here to argue with me, maybe he’d counter that appealing to nature isn’t a hard and fast rule, but instead a rule of thumb subject to exceptions. Applying this way of thinking to diet, the natural foods our ancient ancestors consumed are more likely than not to be good for us barring evidence to the contrary, and modern foods our distant forebears didn’t eat are less likely to be healthy. This logic has a Darwinian ring. If humans have been eating certain foods for millions of years, then natural selection likely adapted us to those foods. Conversely, we are less likely to be adapted to novel foods our ancestors never consumed.

			Although superficially appealing, this line of reasoning also has flaws. No doubt our evolutionary history adapted us to eat some foods and not others, and it’s reasonable to infer we are adapted to those foods our ancestors ate for countless generations. The problem is that adaptations are features natural selection favored because they increase reproductive success. If a feature doesn’t improve how many surviving offspring we have, then natural selection won’t favor it. So if we are adapted to a given natural food, say, honey, it is ultimately because honey’s bonanza of calories helps us have more babies. In fact, applying the cold calculus of natural selection to health dictates that natural selection favors health-promoting features or behaviors only to the extent that health increases reproductive success. Don’t forget the basic equation of life: food in = babies out.

			Another problem with applying the appeal to nature to diet is that food is and always has been more than just the sum of its calories and nutrients. To a hungry farmer or forager, a hunk of meat or a mouthful of honey are simply meat or honey. With the advent of cuisine, humans also started to think of food in terms of ingredients. And now, thanks to Nutrition Facts Labels, we are encouraged to think of our food in terms of calories, grams of fat, carbohydrate, and protein, and milligrams of vitamins, minerals, and various organic compounds. The journalist Michael Pollan has dubbed this approach “nutritionism.” Raw foodism is an extreme form of nutritionism.

			Even if you are not a raw foodist, I suspect nutritionism has affected the way you think about food. Do you ever select or avoid a food based on its Nutrition Facts Label? Do you limit your intake of calories or carbohydrates, consume nutritional supplements, shun gluten, or limit foods with compounds like lectins that are supposedly unhealthy? Even if you don’t tend to think this way, others do. Walk down a supermarket aisle and you’ll see hundreds of foods labeled “Low-calorie,” “Low-fat,” “High fiber,” and “Rich in vitamin C.” Instead of simply advising us to avoid red meat and dairy, the U.S. Department of Agriculture recommends that we consume foods “low in saturated fat.” When thirsty, we are reminded to “rehydrate.”

			Don’t get me wrong: what’s in food matters a lot. Especially because so many processed foods sold in supermarkets have sugar, fat, and salt added and their fiber removed, consumers today benefit from paying attention to those Nutrition Facts Labels. But nutritionism carried to extremes has some drawbacks. In addition to encouraging eating disorders, nutritionism doesn’t necessarily help people choose foods sensibly, and it falsely promotes the mistaken assumption that what’s in your food is what you get out of your food. That’s also affected by the digestive system, whose functions cooking strongly affects. Many extraordinary things happen to food between the moment it enters your mouth to when it exits your backside, some of which will make you want to thank your distant ancestors for inventing cooking.

		

		
			Skip Notes

			
				*1 Temperatures above 104 degrees Fahrenheit (40 degrees Celsius) do break apart (denature) some proteins. But every protein is different, and there is no one single fatal temperature. For example, albumin, the protein in egg whites, does just fine until about 141 degrees Fahrenheit (61 degrees Celsius). Further, many enzymes and other proteins in food are often protected from heat by the cells in which they live.

			

			
				*2 Technically, 1 calorie (with a small “c”) is the energy needed to heat 1 milliliter of water by 1 degree centigrade, and 1 Calorie (with a capital “C”) is 1,000 calories or a kilocalorie. Since the calories we read on labels are technically kilocalories but spelled with a small “c,” I will continue to use that convention here.

			

			
				*3 By simultaneously measuring how many calories a dog consumed in its food and how much energy the dog spent on its metabolism and lost in its feces and urine, Max Rubner was the first scientist to show that the law of energy conservation applies to organisms. Wilbur Atwater was the first to show this law also applies to humans.

			

			
				*4 One occasional exception is meat, which can lose fat from dripping depending on how one cooks it.

			

		

	
		
			Chapter 3

			 

			How Cooking Affects Flavor and Digestion

			(Raw Food Diet 2)

			
				There is something odd about us. We are not like other animals. In most circumstances, we need cooked food.

				—Richard Wrangham, Catching Fire

			

			Most people, including me, take cooked food for granted. And yet that wasn’t the case at some point long, long ago when our ancestors first began to enjoy the many benefits of applying heat to food. For more than twenty years, my colleague and friend Richard Wrangham has been studying how, when, and why cooking helped make us human. One of his most interesting discoveries is that while humans are the only species to cook their food, our closest relatives, chimpanzees, also prefer some foods cooked. In a series of experiments, Wrangham and his students offered chimpanzees a choice of cooked or raw sweet potatoes, carrots, and meat. Despite being natural raw foodists, the chimpanzees generally opted for the cooked options.[1]

			In a follow-up study, the psychologists Felix Warneken and Alex Rosati wondered if normally impulsive chimpanzees desire cooked food so much they’d be willing to wait several minutes for it to be cooked.[2] To find out, they offered chimpanzees in semi-wild sanctuaries in Africa slices of raw sweet potato and carrot in a sort of magical oven: a box with a false bottom. Thanks to this contraption, the chimpanzees could eat the raw sweet potato and carrot immediately, or they could wait patiently until a hidden researcher sitting below the box furtively replaced the raw slices with cooked ones. Chimpanzees typically wolf down anything edible, but Felix and Alex discovered that these ordinarily impatient chimpanzees overwhelmingly chose to wait for their vegetables to be cooked in the magic oven. Since chimpanzees are presumably unaware that cooking can affect a food’s nutritional value, these apes probably favored the cooked food because it tasted better, was easier to chew, and perhaps made them feel better. This preference suggests that cooking would have taken off as soon as our ancestors learned to take advantage of fire.

			How and when early humans first mastered fire is unknown. It’s likely that humans originally obtained fire by retrieving and then curating embers from natural fires that occur occasionally in African grasslands.[*1] Then at some point hominins mastered the skill of making fire at will. These momentous advances, however, are hard to document in the archaeological and fossil records. Some paleoanthropologists, including Wrangham, believe that the species Homo erectus learned to control and possibly even make fire as early as two million years ago.[3] In addition to having bigger brains than their ancestors, these first true hunter-gatherers had small, human-sized teeth along with modern-shaped bodies. Maybe if they were smart enough to hunt a kudu (which they did), they were smart enough to rub two sticks together to cook the kudu?

			Other more skeptical scientists, however, argue that identifying the origins of fire making requires we find surefire traces of hearths and cooking in archaeological sites. By these standards, cooking didn’t take off until approximately four hundred thousand to five hundred thousand years ago, when the remnants of hearths containing burned foods start popping up regularly at archaeological sites.[4] One early, well-studied example from this time period is Qesem Cave in Israel, where concentrations of ash and charcoal encircled by stones and containing fragments of roasted animal bones look just like the hearths you’d make if you were camping.[5] Coincidentally, the archaic humans who lived during this period (often called Homo heidelbergensis) had brains nearly the size of humans’ today, and they were sophisticated hunters with more complex tools than those made by their Homo erectus ancestors.

			The story of cooking’s origins presents other puzzles, one being the culinary habits of Neanderthals. These cousins, whose brains were as big as ours, were accomplished hunter-gatherers who survived in Europe and parts of Asia during the harshest periods of the Ice Age. Numerous archaeological sites testify that Neanderthals had no problem making fire, and they often cooked. In fact, when I was a graduate student I helped excavate a sixty-thousand-year-old cave where Neanderthals left behind layer upon layer of hearths, many containing charred bones and seeds of plants they had roasted.[6] But, strangely, a few Neanderthal sites in France lack any evidence for fire and cooking, despite having been occupied during an intensely cold glacial period.[7] Why did these poor Neanderthals not cook, let alone make fires to stay warm? Were the caves too smoky? Did they lose the ability to make fire, or did they voluntarily become raw foodists?

			Those few Neanderthal sites, however, are unusual, and a contrast to the near-ubiquitous evidence for cooking by our species, Homo sapiens. We modern humans evolved in Africa sometime between three hundred thousand and two hundred thousand years ago and then dispersed to every corner of the globe starting about one hundred thousand to sixty thousand years ago. And wherever we went, we cooked. In fact, no culture from the Amazon to the Arctic to Australia doesn’t cook food, strongly suggesting that cooking is seriously adaptive and its absence maladaptive.

			Tonia and I rapidly came to the same conclusion as we struggled on our raw food diet. After the first few days of novelty and excitement (kale smoothies! zucchini pasta!), I yearned for bread, a bowl of oatmeal, peanut butter. Even worse was persistent hunger and fatigue. My concentration diminished, and when I tried to exercise, I felt like a sack of potatoes (raw, of course). Both of us were more grumpy than usual, and Tonia felt persistently sad. Perhaps most annoying was how the diet consumed our lives. I have never spent so much time shopping, washing, chopping, slicing, puréeing, and otherwise processing my food, and despite eating round the clock, both of us thought constantly about what we couldn’t and could eat and how we’d prepare it.

			Why was it so trying for Tonia and me to abstain from cooking? Since we’ve already learned that cooking doesn’t diminish the calories and nutrients present in our food (quite the opposite), the most likely explanation is that cooking improves our digestive system’s ability to extract calories and nutrients from our food. What’s more, cooking can make food tastier. For these reasons, let’s explore what happens to raw versus cooked foods as they travel through the digestive system’s three major segments: the mouth, stomach, and intestines.

			Chew the Right Thing

			The mysterious unseen passage of food through the body has inspired numerous quacks, but when it comes to the first, oral phase of digestion, the greatest of all is Horace Fletcher (1849–1919). Born in Lawrence, Massachusetts, Fletcher was a restless soul. After high school he worked on a whaling ship for a year, briefly attended Dartmouth College before dropping out to return to the sea, then manufactured ink in San Francisco, became a silk importer, managed the New Orleans Opera House, and tried his hand at journalism and painting in Paris. Fame and fortune eluded him, however, until he was denied a life insurance policy at the age of forty-nine because he was obese. By his own account, the rejection triggered a desire to shed 50 pounds, but he struggled to lose the weight. Then one day while on a business trip to Chicago and feeling lonely, depressed, and frustrated with his attempts to diet, he apparently had a Big Idea.[8] Instead of worrying about what to put in his mouth, Fletcher decided to focus on how to chew whatever food he put in his mouth.

			Before we delve into Fletcher’s insight, please join me in a simple experiment: find something you can eat right now in both a raw and cooked state. As in chapter 2, I’m going to compare almonds. Now, before you chew, pay close attention to what happens the instant you pop the raw versus cooked nuts into your mouth. For me, as soon as the almonds pass my lips, taste buds on the front of my tongue, where a large percentage of my roughly ten thousand taste buds are concentrated, primarily give me a pleasantly faint bitter sensation.[*2] That said, the roasted almonds are slightly sweeter and have more almondy flavor than the raw ones because cooking breaks down cell walls in the almond, thus liberating sugars and other compounds inside. Additional sensory nerves on my tongue that detect the size and texture of food particles inform me that the roasted almonds feel drier.

			Now it’s time to chew. And that brings us back to Horace Fletcher, whose catchphrase was “Nature will castigate those who don’t masticate.” Truth be told, this is one of the few accurate statements Fletcher ever wrote about digestion. The first and foremost job of chewing is to fragment food into smaller particles. In general, your front teeth slice food like scissors, and your back teeth crush food like a mortar and pestle or grind food like a mill.[9] Beyond preventing you from choking, this fragmentation is crucial because the digestive enzymes that break

			
			
			
			Flavor

			
			
			
				
					[image: Diagram of a sagittal section of a human head showing two odor pathways to the olfactory bulb: the orthonasal route, with a strawberry at the nostril and a dashed arrow traveling directly up through the nasal cavity, and the retronasal route, with chewed food at the back of the mouth and a dashed arrow traveling up behind the palate to the same olfactory bulb; the palate and tongue are labeled, and both arrows end at the olfactory bulb at the roof of the nasal cavity.]
				

				
					
				
			
			
			
			
			Your Tummy or Your Life

			
			
			
			
				
					[image: Side-by-side medical drawings showing Alexis St. Martin’s stomach anatomy: on the left, a close-up labeled “St-Martin’s nipple,” “Inner stomach wall,” and “Hole (fistula) in abdominal wall,” depicting the opening in his abdomen and the exposed stomach wall; on the right, a labeled diagram of a normal stomach showing the esophagus, esophageal sphincter, folds of inner stomach wall, pyloric sphincter, and the attached small intestine.]
				

				
					
				
			
			
			
			
			
			
			Gut Feeling

			
			
			
				
					[image: Diagram of the human torso showing labeled major digestive organs: esophagus, liver, gallbladder, stomach, pancreas, small intestine, large intestine (colon), and rectum, with the small intestine shaded; to the right, a circular small intestine cross section is enlarging the intestinal wall, labeling the outer muscle layer and inner lining with multiple fingerlike villi.]
				

				
					
				
			
			
			
			
			
			
			
			
			Giving Up and Moving On
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