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Dedication

TO MARY LOU TORTORELLO

For half a century,

my wife,

my best friend,

my taster and editor,

my food safety expert,

and the best cook in the house.

You can have your kitchen back now.

And apologies for all the failed experiments.
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Foreword

I am seriously not happy with the author of this book. When he sent me the most recent version, I opened it and, after reading about ten pages, slunk to my office, retrieved the first three chapters of my own manuscript on outdoor cooking, and shredded it.

Meathead got there first.

To suggest that this sad state of affairs explains the presence of a drone, hovering high over my backyard, during my own backyard recipe testing would be paranoid at the least, and at the most, a serious disrespect to a man who has written more great barbecue content than, near as I can tell, anyone on earth. The Meathead Method is his grand opus, and honestly probably the only book on outdoor cookery that you’ll ever need.

The problem with barbecue literature is that lore, myth, heaps of “historical” hyperbole, and tall tales of various dimensions have passed into canon. Plainly stated: BS abounds. Heck, just drop by any American barbecue festival or competition and you can literally marinate in a litany of lies, all told with the kind of tent-revival conviction that you know you just ought not to waste time arguing with.

Somehow, I sense that Meathead has heard all the lies and, having carefully considered the canards, lined them up and tested each and every one. Now, I’m not going to pretend that I agree with him on every single point of science, and I could swear I invented a couple of the processes described herein, but I contend that most everything here is righteous and true, and reasonable, and put to paper in such a clear and cogent manner that anyone with a piece of meat and a match could profit from its full and careful consideration.

My only suggestion is that they publish this book in a waterproof/heatproof edition, because I feel certain that I’m going to keep it, like my last half-dozen or so digital thermometers, out at the smoker.

Alton Brown

FOODIST, TV CHEF, MEATHEAD’S HERO




Introduction to the Meathead Method

“Almost anything you can cook indoors can be cooked outdoors. Only better.”

Without question the most important discovery of all time was fire. This awe-inspiring magical phenomenon kept our ancestors warm, illuminated the dark, and scared away predators. Huddling around the hypnotic campfire transformed herds of humans into communities and bred cooperation. The most destructive power on earth became the most constructive power on earth.

Fire also melted metals for tools and weapons and it produced enegerific charcoal. But most important, fire enabled cooking. Humans are the only animals that cook and fire placed us atop the food chain. Cooking had massive benefits to primitive humans. It killed bacteria, made food tastier, made food juicier, and made food more nutritious by unbinding beneficial compounds. Harvard primatologist Richard Wrangham wrote in his landmark 2009 book Catching Fire: How Cooking Made Us Human that cooking made meat easier to chew, releasing its calories faster so eating took less time, and allowed humans more time for activities such as inventing things, building things, and mating. The surfeit of calories fed their brains so they grew larger, and, because digestion was easier, their bellies got smaller so they could walk upright and run faster on the hunt. In short, fire made us human.

The Meathead Method is how I meld science and art to create a toolbox with which you can gain inspiration and elevate your cooking. Although this book is a manual for outdoor cooks, there is also plenty for indoor cooks, because the core principles and science of the culinary arts are the same indoors and out.

Along the way I will be telling you that much of what you have been taught is out of date, even if you learned it in culinary school, from a famous chef on TV, from a revered cookbook, or even the USDA. We have new tools and we know a lot more about the chemistry and the physics of cooking. The reason for the accolades for my last book is simple: For years I have been busting myths by debunking “Old Husbands’ Tales.” I continue herein and along the way share many of my tricks. I have also tried to up your game by getting outside the box of standard Southern Barbecue and by using ingredients you don’t likely use often.

I have tried not to repeat what was in the last book and on my website, but there are some foundational concepts I need to make sure you understand. The recipes are creative, aspirational, nontraditional dishes that are meant to inspire you to experiment with methods, ingredients, and recipes not covered in other barbecue books. This book takes you where barbecue goes next. Science melded with art is the Meathead Method.

Meet Meathead

I am honored to be, at press time, one of only forty-one living Barbecue Hall of Famers. I am also the author of the New York Times bestseller Meathead: The Science of Great Barbecue and Grilling written with science guidance from Professor Greg Blonder of Boston University. It was named one of the “100 Best Cookbooks of All Time” by Southern Living Magazine, one of the “25 Favorite Cookbooks of All Time” by Christopher Kimball’s Milk Street, one of the “22 Essential Cookbooks for Every Kitchen” by SeriousEats.com, and an “indispensable guide” by Helen Rosner of The New Yorker. Jacques Pépin, the world’s most famous French chef and the author or the landmark book La Technique, called it “La Technique of barbecue.” It is available on Amazon and at better bookstores and is an essential companion to this tome.

I studied journalism at the University of Florida and have a Masters in Fine Arts from the School of the Art Institute of Chicago. In a previous life I was a syndicated wine critic for the Washington Post and Chicago Tribune, founded the Beverage Testing Institute, published the magazine International Wine Review, lectured on wine at Cornell University’s School of Hotel Administration for ten years, and taught for three years at Le Cordon Bleu in Chicago.

[image: image]

[image: image]

I live in the Chicago area with my wife, a PhD microbiologist and a food safety expert with many scientific publications under her belt, recently retired and now a certified Master Gardener. She also edits me, so if you dine at our house, you will eat and drink well, and safely.

In 2005 I founded Meathead’s AmazingRibs.com, called “by far the leading resource for BBQ and grilling information” by Forbes and “the gold standard of foundational smoking recipes” by The New Yorker. Now under the direction of champion BBQ cook Clint Cantwell, it is a growing compendium about the science and art of all forms of outdoor cooking. With more than two thousand free pages, the site offers tested recipes, tips on technique, original science research, myth-busting, and unbiased equipment reviews.

It has numerous extraordinary features, among them a searchable database of detailed reviews of hundreds of grills and smokers by the world’s only full-time grill and smoker tester, Max Good. There is also the world’s largest collection of thermometer reviews by electrical engineer Bill McGrath. You can trust our reviews because when we recommend a product it is because we really like it, not because someone has paid us to say so. Suppliers are never charged to have products reviewed. Advertising is sold by third-party ad networks so we never know who is buying and we don’t do sponsored articles or accept junkets.

Our Pitmaster Club is the world’s largest barbecue association, with more than 15,000 paid members who enjoy the politics-free give and take of a lively community forum, exclusive content including more than 120 broadcast-quality videos, and many other benefits. If you bought this book, join the fun and take a free 60-day trial membership. No credit card necessary. Go to AmazingRibs.com/pitmaster and enter “Meathead Method” in the coupon box. New members only, limit one per person.
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Stay in Touch

Alas, there just isn’t enough room for everything in this tome, so occasionally I will refer you to my last book and to my website for more. I have set up a web page to be an auxiliary to this book with links to related info, reviews, recipes, any corrections, and a place to ask questions at Amazingribs.com/mm or just scan this QR code.
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If I make any new discoveries or find any errors in this book, I will share them in our free email newsletter, “Smoke Signals.” You can subscribe on any page of Meathead’s AmazingRibs.com or Amazingribs.com/newsletter. No spam!

In addition, we post a cooking tip almost every day at x.com/meathead and facebook.com/AmazingRibs. Stay in touch!




1

Sensory Science

“The culinary arts employ all of the senses, more than any other art form.”
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Imagine your TV gets only five channels: NBC, FOX, CNN, ESPN, and MTV. Everything you know about the world is what comes into your brain through those five channels. But you spend most of your time watching ESPN and MTV. So everything you know about the world comes through those two channels. Well, that’s most of us. We have five senses—sight, hearing, touch, smell, and taste—yet most of us go through life using only two channels, seeing and hearing. But we know so little about smell, taste, and touch. Food is the antenna that can tune us into our senses.

Flavor, Smell, and Aroma

“Flavor” and “taste” are among the most frequently used words in this book. We often use them interchangeably because they are our reactions to chemicals in foods and they work so closely together, but scientifically, they are different.
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Technically, flavor is largely the result of what we smell, sometimes called aroma. It is in green in the illustration above. Aroma is due to volatile, aerosolized molecules that come into contact with the olfactory nerve center at the back of the nasal cavity, the only part of the brain exposed to air.

It is estimated that 80% of what we call taste is really flavor/smell/aroma. While in the mouth, warmth volatilizes aromatic compounds and they enter the nasal cavity through a passage at the back of the mouth where they make contact with the wet surface of the olfactory nerve center.

The jelly bean test illustrates this. Pinch your nose and eat a fruit-flavored Jelly Belly. All you can taste is the sweetness and maybe some tartness. Then let go of your nostrils and you can sense the fruitiness. That’s because chewing releases volatile compounds that mix with air and they flow to the back of the mouth and upward into the nasal cavity.

Smell can often trigger memory. The smell of salt air as you approach the beach might take you back to a fishing trip with Dad, or the scent of a horse transports you to the first time you went riding with Mom, or a bowl of pasta might put you back in Grandma’s kitchen on a Sunday afternoon.

Furthermore, smell and taste sensations may be perceived differently by each of us. That’s why some of us love cilantro while others think it smells like soap. That’s why taste is a matter of taste.

Alas, we often lack the vocabulary to discuss the sensations of smell and taste. If I say “red,” we visualize a color that is in the red wavelength range, but many of us are visualizing slightly different shades. If I say something smells “earthy,” chances are we each are imagining a wide range of sensations. Even “sweet” is relative. Something that is sweet to you might not be sweet to me. And just what are the proper terms for the sensations of eating a truffle? If you’ve never tasted one, there’s no way I could describe it to you.

The best way to describe a scent is to say that it reminds you of something. That’s why wine lovers often describe wines as redolent or reminiscent of raspberries, bell peppers, cheeses, barnyard, cat pee, all fragrances caused by chemicals that also appear in food. We call these descriptors and they are often more poetic than descriptive.

Here’s a fun experiment: Blindfold yourself and have a friend go to the spice rack and pull the bottles of six common herbs and spices. Have your friend take the lid off the bottles and hand them to you one at a time. Try to name them. You will likely recognize all of them but have great difficulty naming them. Then have your friend tell you their names in random order. Once you know who the players are you will have little difficulty in naming most of them. This is why blind tasting wine and guessing its name is such a difficult task.

Taste

Scientists tell us that we have 8,000 to 10,000 taste buds when young, mostly on our tongues, but there are some on the roof of our mouth and in our throat. As we age the number decreases to 5,000 or so. Our preferences also change. We love sweet and hate bitter when young but as we age most of us learn to appreciate a bit of bitterness and prefer things less sweet.

Most taste buds operate on what is called the “lock and key” model, meaning that the sensors in the buds are like a padlock with a specific keyhole shape, and the compounds that make up much of taste fit only into the locks designed for them where they send a signal to the brain.

The role of saliva is crucial. Saliva is an enzyme-laden solvent that dissolves food, releasing and creating new compounds and transporting it to all parts of the mouth in order to trip the greatest number of buds.

Each bud contains receptor cells that are sensitive to sweet, acid, salt, bitter, and umami. Scientists think there may be others sensitive to fat and metallic sensations. The tongue is also sensitive to texture, temperature, astringency, and spicy hot, but they are not considered tastes because taste buds don’t seem to react to them.

SWEET. Sweet detectors sense sugars and sometimes their cousins, carbohydrates. We like sweet the moment we are born because breast milk is sweet and it is laden with calories.

ACID, SOUR, TART. Most fruits gain sugar and lose acidity as they ripen. When something is sour it usually means it needs more time in the sun.

SALT. Sodium and chloride ions carry charges (Na+ Cl–) needed to keep our electrical/nerve/brain systems running. Salt amplifies flavors without altering them. The taste of almost everything benefits from just a little salt. A pinch can even amp up a cocktail. Since our bodies do not make salt, we need to ingest it.

BITTER. Plants can’t run from predators so they produce chemical and physical deterrents such as bitterness. Many poisons are bitter, so humans have developed a detection system in our taste buds. Capsaicin is the active ingredient in hot peppers, an irritant that makes your mouth feel like it is on fire.

UMAMI. Umami is the Japanese word that means roughly “deliciousness.” It is a puzzlement to many people because it is not as easy to identify as the other tastes. It is created by an amino acid called glutamic acid, common in breast milk, most meats, mushrooms, cheese, and other protein-laden foods, as well as tomatoes and fermented foods such as soy sauce. On the tongue it appears as a rich, resonant, low sensation, like the bass fiddle in a jazz band. Some people describe it as earthy or meaty. Helen Rosner of The New Yorker calls it “rocket fuel” for chefs.

METALLIC. Some minerals create a metallic sensation that some scientists believe are a taste.

FAT. This one doesn’t show up in any of the textbooks as a taste yet, but I think it should be. Fat is also a carrier of flavor. We need fat because it is a source of energy and we need fatty acids.


The Truth about MSG

Monosodium glutamate (MSG) is a first-rate source of umami. As a food additive, it is harmless in normal use and is an effective flavor enhancer, although a very, very small number of people may be sensitive to it. I keep a jar next to the stove.

Some people think it causes headaches. That started in 1968 when a doctor wrote a letter to the New England Journal of Medicine stating that he experienced a hangover-like effect when he ate Chinese food. He never mentioned MSG and there was no research involved. But “Chinese Restaurant Syndrome” went viral and there has been no undoing the harm.

When people who think they are sensitive to it are brought into a lab and fed foods with MSG, there is usually no reaction. The only credible research showing harm was when it was used is large quantities on an empty stomach. Among the many foods loaded with glutamate are Doritos, Pringles, Campbell’s Chicken Noodle Soup, and parmesan cheese, so if you can eat them, then you are not sensitive to MSG. Food critic Jeffrey Steingarten once wrote an essay about MSG titled “Why Doesn’t Everyone in China Have a Headache?”

Ac’cent and Aji-no-moto are commercial powder forms of MSG that can amp up umami. You can find Ac’cent in most spice sections of the grocery. I recommend ½ teaspoon on a pound of food just before cooking. Sprinkle it on meats, add it to stews and soups. Try it on mac and cheese and popcorn. I use it in savory dishes such as my Paris Chicken, but not sweets.



Touch

In addition to the taste buds, the tongue has sensors for tactile/touch sensations called mouthfeel. Among them are:

TEXTURE. The tongue can sense textures. The graininess of grits, the thickness of hot cocoa, the crunch of croutons, and the tenderness of foie gras.

JUICINESS. This is a complicated sensation caused by water, collagen, melted fats, and even saliva. I discuss juiciness in depth in Keeping Food Juicy.

VISCOSITY. Our tongue can sense the difference in thickness between milk, cream, and a milk shake.

TENDERNESS. Our tongue can tell us when a food is soft and needs little chewing like an oyster, or if a food is dense and need serious mastication like a steak.

FAT. Our tongue can feel the slippery oiliness of lipids.

TEMPERATURE. The tongue is like Goldilocks, it can tell us when food is hot or cold or just right.

ASTRINGENCE. This is the dry, dusty, puckery sensation found in many teas, young red wines, and underripe bananas. It comes from compounds called tannins, the same ones used to tan animal hides. They glom onto the protein in our saliva and our tongue, and the sensation can accumulate.

SPICY HOT. This is the stinging sensation and there are special receptors on the tongue for them. It can be cumulative and even painful. There are several sources:

CHILE PEPPERS. The heat in chile peppers comes from capsaicin, a large molecule that binds to protein on your tongue and hangs on for too damn long.

GINGER. The heat in fresh ginger comes from a compound called gingerol.

PEPPERCORNS. Black pepper gets its zing from a compound called piperine. It irritates tissues in the mouth and nose and causes us to sneeze.

HORSERADISH, WASABI, AND MUSTARD. The heat in horseradish, wasabi, and mustard comes from allyl isothiocyanate. This stuff packs a double whammy because it is volatile, so it can float up your nose to the olfactory bulb where it delivers a wallop.

SICHUAN PEPPER. This produces a tingling, numbing effect caused by hydroxy-alpha sanshool.

Sound

Think of the crunch of an apple, the fizz of champagne or beer, the gurgle of pouring wine, the snap of chocolate, the squeak of a squash, the music of the shattering crust of fried chicken, and the disgusting sound of a teenager chewing with his mouth open.

Saliva starts flowing when the steak hits hot metal and sizzles. The popping of water leaving bacon is almost as bewitching as the scent. Experienced cooks know that when deep-frying, food makes a lot of noise at first as the moisture evaporates, but when it gets quiet, it is a sign that it is approaching done.

Sight

While cooking we can see when onions are translucent and therefore less harsh, when broccoli is al dente and when it is about to become mush, when the mahogany bark on ribs is just right, and then there is GBD, “Golden Brown and Delicious,” as in when fried chicken is à pointe.

But the role of sight is most evident in presentation. Everyone knows the old saw that you eat first with your eyes, and certainly a beautiful presentation can make a meal feel more special. Great culinary art should have the visual artistry of a painting and sculpture. There is no celebration in just slapping food on a plate. You killed the fish, now bring back its beauty. Beautiful presentation shows respect for the sacrifice.

Balance and Harmony

Some dishes are a simple flute solo, direct, pure, elegant, uncomplicated, soaring. Think grilled steak, with salt and pepper only. Then there’s the string quartet, complex, harmonious, yet simple. Think grilled salmon, lightly salted, with tarragon and a brown butter sauce. Some dishes are the whole orchestra, graceful, luxurious, swelling with sumptuous depth and compatible notes. Think grilled Cornish game hen, dry-brined for hours, with a velvety mole sauce fashioned from chiles, onions, pureed almonds, herbs and spices, unsweetened dark chocolate, and knitted together with a rich broth. Some dishes are a brass band, loud, boisterous, attention getting. Think Southern-style pork ribs, salted, rubbed with half the spice rack and sugar, smoked, unctuous with rivers of fat, crowned with two layers of a succulent sweet tomato-based sauce amped up with chiles, vinegar, and molasses.

Chefs refer to the combo of flavors as a dish’s flavor profile. Like music, our food has instruments with distinctive characteristics, and some seem to harmonize effortlessly, they complement each other, while others conflict violently, they contrast each other. Both can work. So let’s make a dish that has all the sensory components, but let’s make it balanced. Chefs call this “layering” or “building.”

In Seinfeld episode 88, Elaine asks George to get her The Big Salad from Monk’s Café. “What’s in The Big Salad?” George asks and Jerry replies, “Big lettuce, big carrots, tomatoes like volleyballs.” So that’s a start. The lettuce brings cold water and some bitterness. The carrots bring crunch and a bit of sweetness. Ripe tomatoes are sweet, tart, and savory, loaded with umami, and the jelly in the center is thick and viscous. In Southern France the classic salade Niçoise often has potato, hard-boiled egg, lightly boiled green beans, thinly sliced red onion, olives, bell pepper, crumbled tuna, and anchovies for umami. That’s some serious complexity.

And we haven’t even started to make the dressing yet. We could go with the most basic vinaigrette: olive oil and white vinegar. But that vinegar is really tart and it is really overpowering. We can bring it to heel with something sweet, like honey. The sugar in the honey doesn’t reduce the acidity in the vinegar, but its sugar harmonizes with it and reduces the impression of acidity making it less oppressive.

In fact, sweet-acid balance is one of the most important core concepts in creating dishes. They are the Tweedledee and Tweedledum of contrasts that work. 1 + 1 = 3. It varies from person to person, but there does seem to be an, ahem, sweet spot where the two coexist in perfect harmony, and finding that consonance is a big step to making you a great cook.





“Food contains more than ingredients. It contains memories.”






The most obvious examples of sweet-acid balance are Chinese sweet-and-sour dishes. Take the sugar out of sweet-and-sour pork and it is inedible. Take the vinegar out, and it makes your teeth hurt. This sweet-acid tango is what makes most barbecue sauces a treat, sweetness with vinegar.

Let’s turn up the amp on our salad dressing and add a pinch of salt. It plays off the sugar and may cause a chemical reaction that impacts sugar sensors. Think salted caramel candies. Sugar does the delicate dance with salt that makes sweet ketchup love salty French fries, and an apricot glaze the perfect pair for salty hams. This combo, called sucré-salé (sugary-salty) by the French, is another culinary classic.

Acid and fat is another classic. Fat coats the tongue, and acid washes it away. Take a bite of fried chicken and your mouth is coated with the rich fat from the chicken and the fry oil. Then take a sip of a tart Sauvignon Blanc and it cuts the fat, washes it away, and the effect is like brushing your teeth. You are ready for another bite of chicken and it tastes as good as the first bite. Then more wine, then more chicken . . .

So it is handy to remember that when the tomato sauce is too tart, when your hand slips as you are pouring the salt into the pot, a sweetener can’t remove the excess acidity or salt, but it can bring them to heel and bring harmony to the world.

What we have done here is make sure this dish has it all. It will look great, smell great, and taste great with sweetness, acidity, sourness, bitterness, spiciness, fat, saltiness, umami, and soft as well as crunchy texture. We have the brass band.




2

Basic Food Science

“Every time you step in front of your grill or set foot in your kitchen, you commence a physics and chemistry experiment.”
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Something that has become clear in recent years is that too many of us do not understand science. This is boggling in a world where we can fly from continent to continent in a metal tube, when men have walked on the moon, we hold more computing power in our pockets than went with them to the lunar surface, life expectancy has gone from sixty to eighty in the past century, and medical science allows organs to be transplanted from dead people to live people. Yet many fear vaccinations.

Alas, the culinary world is rife with misinformation about food, cooking, and how they affect us. It is shocking how many recipes in major publications and books never mention thermometers, demonstrate ignorance of basic food safety and food science, and parrot common ignorance. Not to mention the multifarious ridiculous health claims I see every day on social media. I am often left breathless when reading articles about food in major publications and comments on social media.

People cling to their myths despite overwhelming facts. It is both hilarious and sad when they hurl colorful language and porous logic at me when I explain how a beer can up a chicken’s butt can’t magically moisturize the bird or that the fat cap on a brisket doesn’t melt and penetrate the meat.

In Western culinary arts, Classicism/Haute Cuisine was followed by Nouvelle Cuisine, California Cuisine, Fast Food, Farm to Table, Tweezer Food, Fast Casual, and now, Nerdism. OK, Nerdism isn’t officially a moniker yet. I made it up. But when you look at the chefs fiddling with Modernist Cuisine and Molecular Gastronomy, and more important, when you look at the food writers and influencers who are nerds, we are seeing the spread of Nerdism. There’s J. Kenji López-Alt at the New York Times, Dan Gritzer and the gang at SeriousEats.com, Alton Brown of Food Network, Christopher Kimball and the gang at Milk Street, Dan Souza and the gang at Cook’s Illustrated, Shirley Corriher, and of course the godfather of us all, Harold McGee, author of the indispensable food science book On Food and Cooking: The Science and Lore of the Kitchen.





“Both art and science begin with curiosity.”






The one thing we all have in common is that we are endlessly curious and are constantly asking the same question scientists ask: “How do you know that to be true?”

What Is Food?

All foods are made of chemicals. Yet many of us have an inordinate fear of chemicals. We need to get over it.
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	Water: 75%

	Carbohydrates and sugars: 12%

	Amino acids and proteins: 10%

	Fatty acids, flavors, minerals, vitamins, natural colors: 3%
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	Water: 75%

	Proteins and amino acids: 18%

	Fats and fatty acids: 5%

	Minerals, vitamins, carbohydrates: 2%



Water

Mammalian meats average 70 to 75% water. Fish can be more than 80% water. Many vegetables are up to 90% water. Lettuce can be 95% water. Shipping lettuce from California to New York is a pretty expensive way of shipping water.

Water can have subtle flavor of its own from impurities dissolved in it, usually minerals from the ground from which it was pumped. Those impurities can also make normally neutral water, pH 7 on a 14-point scale, slightly acidic (below pH 7) or slightly alkaline (above pH 7). The AmazingRibs.com Science Advisor, Professor Greg Blonder of Boston University, says, “Water is a polar molecule, shaped like a little wedge, able to pry open other chemicals. Practically a universal solvent. That’s why we wash our hands and dishes with it.”

Water turns flour into dough and wakes up dormant yeasts. It can dissolve herbs and spices. With the help of enzymes it breaks down proteins, making them more digestible, and breaks complex carbs into sugars. Boiling water is a pretty destructive form of cooking. It is good for some foods (potatoes) and disastrous for others (most meats).

Although water is a good conductor of electricity, it is a poor conductor of heat. If someone drops a hair dryer into the bathtub, you’ll be electrocuted immediately. But if you put a pot of water on the stove, it takes a while to heat up. Likewise, water stores heat well. Fill up the sink with hot water to do dishes and it will stay warm until you’re done.

Solid Water

When chilled below 32°F, water expands slightly and forms ice crystals. You can see that expansion when you accidentally freeze a full water bottle, and who hasn’t done that? It can push off the top or even explode the bottle. Freezing preserves food because most microbes require liquid water to thrive and ice crystals destroy them.

Likewise, when meats, fruits, and vegetables freeze, the expansion of the water and the formation of sharp ice crystals breaks through cell walls so that when they are thawed the liquids can run out easily. It’s called “drip loss” or “purge.” That’s why frozen foods, although they have plenty of flavor and nutrition, can dry out faster than fresh foods when subjected to heat. However, and this is important, when frozen very rapidly at very low temps, the ice crystals are smaller and less damage is done. Many frozen foods are now “flash frozen” to preserve moisture. I would rather have a turkey or fish that was flash frozen two months ago, essentially putting it into a fixed state, than a “fresh” one that has never been frozen but was killed a month ago.

Gaseous Water

Water can also become a vapor, which is also important in cooking. Water can evaporate at room temperature but when heated to 212°F it starts to seriously evaporate in the form of steam.

A lot of energy is required to vaporize water. Although water vapor droplets are 212°F, they have absorbed extra “latent energy of vaporization,” some of the energy used to make the water vaporize. Also, the air surrounding the droplets can be hotter than 212°F. So steam can have more energy than the water below.

When the droplets encounter something cooler, let’s say some broccoli, they condense, make the phase change back to water, and transfer a lot of that extra latent energy to the broccoli. That’s why steam cooks faster than hot air and causes such severe burns. But surprisingly, according to fascinating experiments conducted by Professor Blonder, steam and boiling water cook at exactly the same rate! “The latent heat of condensation may be huge, but the density of water is six hundred times higher than steam.”

Steaming is a great way to break down tough cellulose fibers in vegetables, such as green beans, broccoli, and cauliflower, and quickly tenderize tough meats, such as pastrami, without dissolving flavor and nutrition. And I prefer the texture of steamed vegetables to boiled. So there.

The Importance of 212°F

The temperature of liquid water cannot go higher than 212°F at sea level. Let’s say you toss a hot dog into a pot of boiling water. It will heat up to 212°F. But it can’t go any higher until all the water evaporates and the meat touches the bottom of the pan where it can heat beyond 212°F because it is now in contact with hot metal.

In a pressure cooker with a tight lid, water is energized and evaporates, but it is trapped. The pressure inside the cooker goes up. As the pressure increases, so does the boiling point because that added pressure prevents the water from escaping the surface. If you increase the normal atmospheric pressure of 14.7 pounds per square inch (psi) at sea level by a measly 4 psi to 18.7 psi in the pressure cooker, the boiling temperature goes up to 224°F. As a result, the food can cook faster in a pressure cooker.


HOT TIP

Boiling Point at Altitude

Most recipes are written for use at sea level so you need to adapt them when you cook at altitude. Water boils at a lower temperature at higher altitudes because the column of air sitting on the surface of the water is shorter and therefore lighter, making it easier for vapors to escape. The boiling point goes down about 2°F for every 1,000 feet above sea level. So the boiling point of water in Denver, which is about one mile above sea level, is about 203°F. This means that water evaporates faster so you need to add more water to things like rice. Lower air pressure also means that it takes a minute or two longer to make hard-boiled eggs.



Proteins

Proteins are the most complex and sophisticated molecules in the known universe. They are machines that can build, interact, and transform other molecules. They are the bricks, mortar, and masons of life.

Proteins are large, long chains of molecules made from other complex molecules called amino acids. Humans have twenty amino acids. Our bodies can produce some and others we must eat. Proteins are folded and bunched into lumps with hills, valleys, and even holes. If they don’t fold correctly, the result is disease, like Alzheimer’s.

Proteins make up about 18% of lean meat. They are also prominent in beans, eggs, dairy, nuts, tofu, and wheat. “Complete proteins” contain all nine of the amino acids that we cannot produce ourselves, while “incomplete proteins” lack one or more of them. Animal proteins are complete while most plant proteins are not.

Heat and salt alter the shape of proteins, a process called denaturing. They shrink and squeeze out water as they are heated, which is why well-done steaks are drier than medium-rare. Proteins can link to each other (that’s why burgers don’t fall apart and why clear egg whites turn opaque); they form gels like cheese curds, mayonnaise, hollandaise, omelets, and custards, and custards are the basis of two of my favorite things: Ice cream and crème brûlée. Here are some important proteins with which pitmasters and all cooks must deal.

ACTIN AND MYOSIN make up muscle cells that contract and are largely responsible for muscle motion.

COLLAGEN surrounds muscle fibers and holds them together in bundles. It can make meat tough. Collagen is partially soluble in water and it can form luscious tender gelatin when heated gently to temps north of 160°F. The more collagen in meat, the tougher it is until it melts, if it melts. Hardworking muscles and weightbearing muscles have lots of collagen. The meat between ribs has lots of collagen while filet mignon has much less. As animals age, the bonds between collagens are harder to break up, so young animals are more tender. Skin and tendons have a lot of collagen. The amount of collagen in meat determines the temperature at which we cook and how long.
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ELASTIN is another protein that acts as a connective tissue. It forms tendons, silverskin, and gristle.

MYOCOMMATA. Because fish float in water, their muscles don’t need to fight gravity so they don’t have much collagen. Their muscle fibers are short and held together by connective proteins called myocommata.

HEMOGLOBIN is a dark-red-colored protein in red blood cells. It contains iron and transports oxygen to muscles and organs and transports some CO2 away. It amounts to about 20% of the volume of your blood.

MYOGLOBIN is an oxygen-binding protein found inside muscle fibers. It helps oxygen distribution in muscle tissue. Myoglobin contains iron, which gives muscle its red or pink color. When heated it turns tan or brown. The amount of myoglobin in muscle varies greatly and there are other factors that influence the change of color. That’s why you can’t rely on color to tell doneness of meat.
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“Every time you call it blood, a bell rings in Bedford Falls and Zuzu becomes a vegan. Let’s just call it juice from now on, OK?”






Oh, and by the way, that pink juice on your plate when you cut into a steak? It’s myoglobin in water called myowater. It’s not blood. If it was blood, it would be dark, almost black, thick, and coagulate, just like your blood. But the bright pink liquid in your plate is thin, fluid, and flavorful. Mostly water.

Those boogers coming out of your burgers? They are mostly myowater. When burgers are ground, plump muscle fibers are sheared open. As the meat begins to heat, protein and collagen shrink and squeeze out the proteinaceous fluids, which are pink at first, and then they gel and turn tan just like the meat.
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ALBUMIN is a group of proteins, among them the main ingredient of egg whites. Salmon “boogers” are goopy albumin pushed to the surface by shrinkage caused by heat. Brining helps minimize it, but not always. They can usually be wiped off with a paper towel or a brush. Another good method is to paint the surface with a simple wash of sweet wine, mirin, or a glaze just before you take it off the heat.
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GLUTEN is the much-maligned class of proteins that makes bread and cake possible. Gluten is an elastic network of proteins that forms when flour from wheat, barley, or rye is worked vigorously with water. Gluten is what gives dough its structure.

If you are among the 2% of the population with celiac disease or the 2% with non-celiac gluten sensitivity, you must avoid gluten or suffer serious intestinal inflammation. If you are among the 96% of us who don’t have medically confirmed gluten issues, avoiding gluten could have drawbacks. Gluten-free products may lack fiber and nutrients that you need, like iron and folic acid, and gluten-free products often have extra sugar, fat, and salt to improve taste. Plus, gluten-free products are usually more expensive.

Enzymes

Enzymes put on their hard hats and some combine with other proteins while some split them up. One might think them to be unionized because most do only one task. They are especially important in digestion. Some break complex carbs into sugars, others break proteins into amino acids, others break down cellulose.

CALPAINS AND CATHEPSINS are enzymes that tenderize muscle fibers and connective tissues after slaughter and during aging. They are temperature sensitive. Raise the temperature and they work faster. But not too high. They like it when you start cooking, but at about 105°F calpains shut down and at about 122°F cathepsins take the day off. When you cook low and slow, meat hangs out in the enzyme happy zone longer and your meat will be more tender.

BROMELAIN, PAPAIN, AND ACTINIDIN are enzymes extracted from fruits and they love protein as much as you do. They can take a tough cut of meat and tenderize it in just a few hours. Fresh pineapple has the enzyme bromelain, fresh papaya has papain, and fresh kiwifruit has actinidin. Adolph’s Tenderizer, found in the spice section of your grocery, has bromelain. Marinate a steak in pineapple puree for up to 2 hours, rinse it, grill it. It will tenderize the meat without flavoring it more than a hint. Canned fruit or bottled juice won’t work.

RENIN is the enzyme in rennet from the stomach of calves and is essential in making many cheeses such as Parmigiano-Reggiano, Gruyère, Manchego, and Emmental.

LIPASES are enzymes that are essential in the production of cheeses such as blue cheeses, Brie, and Camembert.

TRANSGLUTAMINASE. You can buy it as a powder and if you sprinkle it on a piece of meat and lay another piece on top, they will bond into one piece. This “meat glue” is used in binding scraps of chicken into chicken “nuggets,” in making sausages, in fish cakes, and in the medical field to help repair wounds. Transglutaminase is found in plants, animals, and bacteria and is perfectly safe, so no, it won’t glue your hands together.


Brown: The Maillard Reaction
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Named after a French scientist, the Maillard reaction, the “Golden Brown and Delicious” reaction, aka GBD, is one of the great marvels of cooking. This complex chemical reaction is responsible for much of what we love about the flavor of cooked food. The short explanation: Subjected to heat, water evaporates from the surface, and at up to about 350°F, proteins, amino acids, and sugars react chemically and form a crust made of hundreds of new brown compounds that add depth of flavor and complexity, especially in meats. We love the Maillard reaction. Beyond 350°F, the meat can start to carbonize.

This is the chemistry that makes the crust of meats so desirable, that gives stout its darkly mysterious flavor, that transforms boring beans into coffee and chocolate. It is not the same as caramelization, which is primarily due to chemical changes in sugars and carbohydrates. Sadly, many TV chefs and authors confuse the two.

To maximize the Maillard reaction, pat food dryish with paper towels before cooking. This is one of the problems with marinating and wet brining. The food is wet. The surface can only go to about 212°F until the water evaporates, too cool to do much browning. Time is wasted boiling off the water that should be spent making Maillard flavors. That’s why I prefer dry rubs over marinades. Raising the cooking temperature speeds the evaporation but cannot raise the temperature much above 212°F because foods are mostly water. Immediately below the surface the temp is also about 212°F, the boiling zone.

For optimum browning, you need to give food time and space. Leave plenty of room between food chunks so steam can escape or you won’t get browning.

You can make poultry and pork skins browner and crispier with the addition of small amounts of baking soda. It raises the pH, lowering the acidity of the surface, and speeds up the Maillard reaction.

Another way to maximize Maillard is to cook cold foods. They take longer to cook and that allows more time for the surface to brown.

Black

Maillard accelerates rapidly at about 300°F and continues up to about 350° to 375°F when it starts to burn, carbonize, pyrolyze, or blacken. Incidentally, that temperature range is also the temperature range for deep-frying.


Myth

The Maillard Reaction Starts at 300°F

BUSTED. The Maillard reaction begins at a low temperature. There is browning in sous vide baths, in braises, and in brown butter, all well below 200°F. Toasting bread, roasting nuts, and sautéing vegetables all take place at about 250°F.



BURNED. In general, black food is bad. It happens when food burns (pyrolyzes). When that happens it becomes dry, has lost some nutritional value, and the flavor can be unpleasant, bitter, and taste like an ashtray. Think burnt toast.

CHARRED. Charring is similar to burning. Char is the root word for charcoal and in chemistry it is what is left when something is pyrolyzed. That’s why I never eat at The Char House. They’re telling me right up front they’re going to burn my steak. But sometimes a little char adds a dimension. There’s the small black “leopard spots” on the underside of a pizza. Slightly charred carrots, green beans, and asparagus are delicious because of their burnt sugars. Ditto for lemons, peaches, pineapple, and other grilled fruits. The line is narrow. It is easy to cross from the slightly charred sugar flavor to carbon. Do you like your campfire marshmallows all black, black spotted, or brown?

BLACKENED. Blackened is a term out of New Orleans probably coined by Chef Paul Prudhomme. Blackened foods are just this side of burned with perhaps just a little charring. Blackening produces a smokiness, a hint of pleasant bitterness, complexity, intriguing character. That’s what makes the spice mix in Prudhomme’s blackened redfish work. It has onion in it and when onions cook they get sweet. I love onions sautéed or grilled and even when a few turn black. So sometimes a little burnt sugar is a burnt offering. The black crust on a beef brisket that makes it look like a meteorite is made of a spice rub that usually has sugar mixed with fats and juices that are just this side of burned, but not.

Fats and Oils

Despite their bad press, fats and oils are essential to support life. We need them. Fats and oils, called lipids, are, from a culinary standpoint, best classified as animal fats or vegetable oils. Although the terms fats and oils are often used interchangeably by cooks, there are complex differences chemically. Loosely defined, however, fats are solid at room temperature and oils are liquid at room temperature, but there are exceptions.

Animal fats used in cooking include butter, lard, bacon fat, duck fat, chicken schmaltz, and beef tallow. In the vegetable world, nuts such as peanuts, walnuts, and almonds, and seeds such as corn, sesame, canola, or sunflower, and even fruits like olives and avocado have enough oil that it can be extracted. Social media is aflame with misinformation over which are healthier. I have not seen enough solid evidence for me to offer an opinion.

In meat, fats can be as little as 5% of seldom used muscles, such as beef tenderloin, and as much as 30% of hardworking muscles such as those in ribs.

Surely you’ve heard that “fat is flavor.” Steaks with more marbling—fat flecks and threads between the muscle fibers—have much better flavor than lean meats. Some lipids have little flavor, like corn oil and canola oil, while others are rich, like duck fat, extra-virgin olive oil, and toasted sesame oil. Most people can taste the difference between cattle finished on grain and those finished on grass because of the fats.

Lipids also carry heat to food in frying and they prevent foods from sticking to metal. Lipids can get hotter than water so they are much better at browning foods, but at certain temps, their structure changes, called cracking, and they can smoke and burn. Some lipids smoke at low temperatures, like butter (about 300°F) and others can absorb much more heat before they start to smoke, like safflower oil (about 500°F). This temperature is called the smoke point and it matters if you are choosing an oil for frying, which is usually done at 350° to 375°F. If an oil is overheated or reused too often, it can crack and change color and taste. There is a table of important temperatures impacting fats in the appendix of this book.

Lipids combine easily with oxygen to form other aromas. When lipid oxidation occurs rapidly during cooking the result is usually positive. If it occurs slowly over weeks or months in the fridge or freezer, things become rancid, a rank smell that can be quite unpleasant to Westerners. In some cultures, rancid fat can be desirable, as in aged sausages, aged cheeses, and aged meats. You can often get a whiff of this funky smell in Asian restaurants and groceries, and in butcher shops all over Italy.

Like water, liquid lipids are a solvent but they don’t dissolve the same things as water and vice versa. Lipids can become tainted with the taste of foods. Oil used to fry fish will taste like fish. Potatoes fried in that same oil will taste fishy.

Cooking with fats changes their chemistry and can thus alter their health impact as well as taste. Depending on how many carbon and hydrogen atoms they have and how they are bonded, some fats are classified as saturated, unsaturated, monounsaturated, polyunsaturated, omega-3 fatty acids, omega-6 fatty acids, trans fats, low-density lipoprotein (LDL), and high-density lipoprotein (HDL).

Current wisdom is that saturated fats and trans fats are bad, while unsaturated fats are more or less good, especially omega-3 fatty acids. But how bad or how good depends on a lot of things such as your health, age, gender, genetics, etc. There is so much conflicting information on the subject of fats and health that I will steer a wide path around the discussion. I wish other food writers would do the same.





“All oils are high in calories, about 110 to 120 calories per tablespoon or about nine calories per gram.”






Trimming Fat

If a steer eats sagebrush, the fat will absorb the flavor of sage. But it is important to keep in mind there are two kinds of fat, marbling or intramuscular fat, the tiny threads of fat weaving through and within the muscle bundles, and surface fat or intermuscular fat (in the red circle in the following photo), the thick layers of fat that lie on top of the meat and between muscle bundles. When meat cooks, the marbling gets soft, and when we eat it, it mixes with the protein to give us great flavor.


Myth

A Fat Cap Can Melt and Get into the Meat

BUSTED. Not on this planet. Fat is oil, meat is mostly water, and oil and water don’t mix. The surface fat just melts and drips off. Besides, fat molecules are huge and far too big to get past the tiny cracks and pores in the surface of meat. As you can see in these photos: I dug a hole in a steak and filled it with olive oil. Five hours later it is still all in the hole. Zero penetration.
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If you must leave on some fat, leave only a thin layer, ⅛ to ¼ inch thick depending on how long and how hot it will cook. Then most of it will melt off and there will be a tasty thin layer of fat with your spices that people will usually eat and love.
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Nobody’s going to eat that fat and when they trim it off, there go your tasty spices. Trim the fat before cooking and they’ll get to enjoy the rub.


Also, get rid of silverskin when you can. It contracts during the cooking and can cause the meat to curl and squeeze out juices. It’s also as chewy as Saran Wrap.

Emulsions

Fat molecules like to hang out with their own tribe, but they are all hydrophobic, meaning they don’t mix with water. That’s why oil floats on top of vinegar in a salad dressing. Vinegar is about 94% water and oil is less dense than water. Sounds odd, but it is true.

But oil and water can be forced to mix by making the fat droplets very small and surrounding them with something that prevents them from clumping together called emulsifiers, surfactants, or stabilizers. Emulsifiers can bind with both fat and water. Butter, peanut butter, and chocolate syrup are all emulsions of fat and water. Emulsions are usually thicker than their components and they stick better to foods like salad greens than the components do on their own.

Mustard, raw egg yolks, and some starches are common kitchen emulsifiers. Raw egg yolks can be mixed with oil and vinegar to make emulsified sauces such as mayonnaise, Béarnaise, and hollandaise.

Xanthan gum is a popular emulsifier in commercial food processing and it is often found in salad dressings. It is produced by fermenting the sugars sucrose and glucose with bacteria, nothing to fear.

Carbohydrates, Starches, and Sugars

They are called carbohydrates because they are made from long chains of carbon, hydrogen, and oxygen. They include all starches and sugars. Carbohydrates are the building blocks of most fruits, veggies, grains, and dairy products. They make up the cell walls, the scaffolding that gives veggies rigidity, they enclose their water, and veggies can be up to 95% water. Cell walls are what makes celery, carrots, and peppers crunch. When heated during cooking and when chewed, they break down, get soft, and form sugars, starch, and fiber.

Nutritionists have divided the category into simple carbohydrates and complex carbohydrates and have long warned us against simple carbs. But the dividing line is fuzzy. The distinctions become less useful because different cooking methods alter their chemistry.

Carbs can conceal flavors and aromas by binding with them and making them unavailable to taste buds. That’s why bread can dull the flavor of meat in a sandwich.

Fiber

Fiber, the stuff your doc tells you to eat more of, is mostly cellulose, a complex carbohydrate, just like the paper in this book. It comes from plants not animals. Some of it ferments in the gut and some passes right through. Docs say we need it for digestion and keeping our gastrointestinal biome happy. It helps make you feel sated after eating and helps keep a feller regular. Beans, legumes, nuts, and grains are great sources of fiber as are fruits and veggies, especially their skins and seeds. Whole grains that still have their exterior coat, the bran, are also high fiber.

Starch

Plants connect sugar molecules in long chains called starches. They can get as large as the thickness of a hair and they are essentially energy storage systems, like batteries.

Roots such as potatoes, carrots, onions, jicama, turnips, and yams are energy storage systems loaded with starches. Peas, corn, beans, rice, barley, and oats are seeds that store sugars to support germination before new plants have a chance to sprout leaves and produce sugar by photosynthesis. Refined grains are seeds that have the exterior layer, the bran, removed and are especially high in starch.

When mixed with water, starch granules such as flours absorb the water and swell up, soften, and change shape, a process called gelation. In a liquid, starches can trap water and thicken the fluid, making them important for thickening sauces. When cooled, wet starches can dry and crystallize. That’s how breads get stale.

There are two major types of starch molecules, amylose and amylopectin. When heated with water, amylose forms gels better than amylopectin. As a result, Burbank Russet potatoes, which are high in amylose, are great for mashing and absorbing cream, while Yukon Gold potatoes, high in amylopectin, are better for potato salad chunks.

This is also why thickeners like cornstarch, tapioca, arrowroot, and flour produce different results, and why Arborio rice is better for making risotto than other rice. Cornstarch and tapioca are almost all starch, so they form clear gels, making them ideal for pies, while flour has protein, which makes it opaque, so it is better suited for things like gravy for mashed potatoes.

Sugars

Sugars are water-soluble carbohydrates packed with potential energy for muscles and brains. Sugars can do much more than just sweeten food, and there are numerous forms of sugars and sweet syrups used in cooking. They can act as a preservative and microbial inhibitor. They can caramelize when heated, a change in chemistry that creates hundreds of deep, rich, tasty flavors. Sugar can also make a shiny glaze. If too much sugar is used, it can turn an entrée into a dessert, a common problem with many barbecue sauces. On the other hand, a very light sprinkling of sugar—as found in Meathead’s Memphis Dust—on the surface of a pork chop can break down and react with the juices and proteins and help the Maillard reaction turn the surface brown to create a marvelous crust.

Plain old granulated white sugar is flavorless in its raw state, but most other forms, such as brown sugar, honey, or molasses, have their own unique song to sing. Sometimes substituting one for another in cooking can yield delightful results. Other times, disaster. Especially in baking. For example, brown sugar and turbinado have molasses in them and they have more moisture than granulated white sugar. They taste different and react differently to heat. And the moisture can throw a baking recipe off. All sugars are not the same in sweetness. For example, honey can be a lot sweeter than granulated white sugar and it reacts differently to heat.

Sugar is the favorite food of yeasts, which produce carbon dioxide and that makes dough rise, impacting texture. That’s why I put a pinch in my pizza dough recipe, although pizzaiolos in Naples would throw me in Vesuvius if they knew.

Of course, sugar is crucial in making pastries. When making a cake, muffins, or cookies, sugar crystals trap air when beaten with butter (called creaming), making bubbles that capture gases released by leavenings such as yeast and baking powder. In baking, these bubbles form air pockets called “crumb” that affect tenderness. The more tiny bubbles in your batter, the lighter the texture and finer the crumb. Sugar is also essential for thickening and stabilizing beaten egg whites.

In large quantities, all forms of sugar can be unhealthy, but at this time there is no hard evidence that any form is significantly worse than another in moderate quantities. Yes, raw sugar has a few more nutrients than granulated white sugar, but so few as to be negligible. It is doubtful that high fructose corn syrup in barbecue sauce will hasten your death one minute.

Caramelization

[image: image]
Different levels of caramelization of granulated white sugar.


Caramelization is the controlled oxidation of sugar in the presence of heat. Large sugar molecules break down, water is released, and the remaining atoms recombine into rich new compounds with buttery caramel flavors. Unlike the Maillard reaction, no proteins, amino acids, enzymes, or alkaline conditions are needed in the process.

Go into your kitchen and pour ½ cup granulated white sugar into a white or shiny saucepan and turn the heat to medium. Gently move a wooden or silicone spoon through the sugar until it all liquefies (wear gloves because liquid sugar can stick to skin like napalm and a tiny bit on your hand will make you scream like a baby). Keep stirring for about five minutes and turn the heat to low as it really starts melting. The energy will take each white odorless crystal and break it into thousands, yes thousands, of new molecules. It will fill the house with seductive, sweet aromas, and turn the white mass into a seething golden syrup. Then it will turn amber, then copper, then brown, then mahogany, then blackish. Along the way the process creates a huge range of rich, complex flavors. Scoop some out at each stage and pour it into a small bowl or onto a silicone mat. When they cool, taste them.

When we brown vegetables like onion or corn, their sugars caramelize and add depth to their flavor. That’s why grilling vegetables makes them sweeter.

Different sugars caramelize at different temperatures, and the exact temperature can vary depending on how pure the sugar is. That is why some recipes call for more than one type of sugar. In descending order of how sweet they taste, here are the most common sugars and the temperature at which purified versions caramelize.

FRUCTOSE (the sugar in fruits) caramelizes at about 230°F.

SUCROSE (granulated white sugar) caramelizes at about 320°F.

GLUCOSE (made by plants and animals, the sugar in blood) caramelizes at about 320°F.

MALTOSE (two glucose molecules bound together) caramelizes at about
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