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			Foreword

			This is the book barbecue nerds have been waiting for. Myth and lore abounds in the world of cooking, and nowhere more so than in the primal arena that exists when humans put open fire and meat together in the great outdoors (or suburban backyard, as the case may be). That’s good news for anyone who, like me, longs to understand the science of grilling and barbecue; the thermodynamics of heat transfer under that kettle dome, the chemistry of the smoke ring, and what makes a char-grilled steak so g*&@%# delicious.

			Meathead’s gift lies not just in factual accuracy, but also in being able to distill complex subjects to their most essential, applicable core in a manner that is a genuine pleasure to read. You’ll laugh out loud at his metaphors. A good technical writer will leave you feeling like you know more than when you started. A great one can leave you feeling like more than a passive bystander. It’ll make you feel like an active participant, like you’ve been on a voyage of discovery for yourself. Flipping over each page to discover what lies on the next will remind you of the very first time you peeked under the cover of your grill and breathed in the alchemy that occurs between smoke and meat. You’ll see conventions challenged, techniques elucidated, and myths busted, and you’ll have a wildly fun time in the process.

			With hundreds of pages on techniques, theory, equipment, and background science before you even get to the recipes, this is a book that is squarely aimed at cooks who don’t just want a single good rack of ribs coming off their grill, but who want to understand what makes them good and how to repeat it time after time. Soak in enough of the background technique and you won’t even need a recipe. You have all the tools you need to develop your own. I love to grill but I’m no barbecue guru. After reading Meathead , I’m gonna be pretty darned good at faking it though.

			
			— J. Kenji López-Alt,

			Author of The Food Lab

			

		
	
		
		
			Welcome

			
			Recipe writers hate to write about heat. They despise it. Because there aren’t proper words for communicating what should be done with it.

			—Alton Brown

			

			This is the way I think we got here: Millions of years ago a hunting party of hominids stumbled upon the charred carcass of an animal after a forest fire. The smell and taste were ethereal, and the next beast they speared went right into their campfire. And thus began the struggle to master fire, heat, smoke, and meat.

			The cooked meat must have seemed miraculous to them because they knew nothing about the components of smoke; the differences between convection, conduction, and radiation; the power of infrared energy; the Maillard reaction; the conversion of collagen to gelatin; the caramelization of sugar; and the isoelectric properties of salt.

			And, sadly, neither do most modern backyard cooks, who throw meals into the sacrificial pyre and are doomed to serve carbon-coated chicken wings and hockey-puck hamburgers. Many of us are cavemen in a digital age.

			But barbecue and grilling are not magic. Every recipe we cook is a physics and chemistry experiment. Outdoor cooking, though, is a lot harder than indoor cooking. Very few outdoor ovens have a thermostat to control temperature (and a grill is really a crude oven), and just when you think you know how to make the perfect steak, cold air, wind, and rain embarrass you by cooling your fire and food and screwing everything up. And then there’s smoke, the ephemeral spice that can go from aphrodisiac to ashtray if you don’t know what you are doing.

			We all have painful memories of epic failures, but they are avoidable. Understanding is the first step in mastery. This book explains the science of barbecuing and grilling in lay terms. Along the way, I use science to filter the hogwash, bust the myths, and take down the old husbands’ tales and canards passed along by pitmasters whose rituals have gone largely untested since that first forest fire.

			For help, I consulted several scientists, chief among them Professor Greg Blonder, Ph.D., of Boston University. A physicist, he conducted original experimental research for this book and the barbecue website I founded, AmazingRibs.com. With his input and that of others, I’ll share techniques guaranteed to improve your cooking.

			Three core concepts alone can elevate your food from the ordinary: two-zone set-up, reverse sear, and the use of digital thermometers. Master them and someday your children will tell their children, “Here’s how Dad taught me to grill a steak.” And thus you will achieve immortality.

			
				Technique. My motto is “Give a man a fish, and he’ll probably get it stuck to his grill. Teach a man to grill, and he’ll become a big fish among his family and friends.” With this book, you will learn how to keep fish fillets from sticking to the grill; how to make your own rubs that taste much better and cost far less than store-bought; and how to amp up tomato sauce by grilling the tomatoes. You’ll also learn that cooking time depends on the thickness of the food, not its weight; why you shouldn’t soak wood for smoking; why sticking a beer can up a chicken’s butt is a waste of good beer; why rubs should not have salt in them; and that you shouldn’t bring cold meat to room temperature before cooking because cold meat attracts smoke better. Do you know why you should avoid making grill marks on your steaks? And that resting meat after cooking can do more harm than good?

			If you are skeptical, that’s all the more reason to read this book.


				Hardware. Whether you are shopping for your first grill or your yard has enough steel to build a battleship, I think you’ll find the equipment recommendations useful and at times surprising. They were compiled with the help of my associate Max Good, whose full-time job is kicking the tires of grills and smokers.


				Recipes. More than 100 recipes help you put all this knowledge to work. Of course, I have included the traditional all-American barbecue canon of pork ribs, pulled pork, beef brisket, whole hog, and chicken wings, tweaked with the latest science. I have also added creative recipes outside the box, like Japanese Happy Mouth Yakitori Ribs, Italian Suckling Porchetta, Hawaiian Huli-Huli Teriyaki Chicken, and Chocolate Chile Barbecue Sauce.


			

			You can achieve greatness with these recipes, but I hope you will also create your own outstanding dishes with the techniques you learn. Remember, almost anything you can cook indoors can be cooked outdoors, only better. All it takes is the four Ps: practice, patience, persistence, and a knowledge of key cooking principles. So come on out! The backyard gate is open. Get fired up, strap on an apron, and grab some tongs, a thermometer, and a wad of napkins.

			Just one warning: There is a hazard. If you get good at this—and you will, because it is not hard—whenever there is a Little League fundraiser, a graduation, a farewell party at work, or a church picnic, someone will make a request slathered in flattery. Would you mind bringing some of your famous pulled pork or amazing ribs? Could you grill the chicken or smoke the turkey? And you will not be able to say no.

		
	
		
		
			Stay in Touch

			If I make any new discoveries or find any errors in this book I will notify subscribers to my free email newsletter, Smoke Signals. You can subscribe on any page of AmazingRibs.com. You can also post comments and questions there. My moderators and I usually answer queries within hours. I also post a tip every day on Twitter (@ribguy) and Facebook (facebook.com/AmazingRibs).
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		1. The Science of Heat
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			You may have thought you left physics and chemistry behind when you left school, but if you want to cook and eat well, understanding the physics and chemistry of cooking will help immensely. Here are some foundational concepts every outdoor cook needs to know.

			Foods are composed mainly of water, protein, fat, and carbohydrates, with trace amounts of minerals and other compounds. Cooking is the process of changing the chemistry of food—usually by transferring energy in the form of heat—so that the food becomes safer to eat and more digestible, and to improve its flavor, texture, juiciness, appearance, and nutrition.

			When you cook outdoors, heat is transferred to food in three different ways: conduction, convection, and radiation.

			Conduction heat is when your lover’s body is pressed against yours.

			Conduction heat is when your lover’s body is pressed against yours. This is when energy gets transferred to food by direct contact with the heat source. Think of cooking a hot dog in a frying pan. Heat from the burner is transferred to the pan. The molecules in the pan vibrate and pass the heat on to the wiener where it makes contact with the pan. As the surface of the meat gets hotter, the heat transfers to the center through the moisture and fats in the meat. That’s also conduction. On a grill, the grill grates transfer energy by conduction.

			Convection heat is when your lover blows in your ear.

			Convection heat is when your lover blows in your ear. This is when energy is carried to food by air, water, or oil. If you boil a hot dog, you are cooking with convection heat. If you cook the hot dog in your kitchen oven, where it is surrounded by hot air, that’s also convection cooking. A convection oven comes equipped with a fan to speed up the natural airflow, increasing the heat transfer and cooking many foods 25 to 30 percent faster than it would cook without the fan. If you put your hot dog on one side of your grill but only heat up the other side of the grill, that, too, is convection cooking, as the natural airflow inside the grill conveys heat to the wiener.

			Radiant heat is when you feel the heat of your lover’s body under the covers without touching.

			You know the feeling of radiant heat. Radiant heat is when you feel the heat of your lover’s body under the covers without touching. It’s the heat on your skin from the sun or from a space heater. Put a hot dog on a stick and hold it to the side of a campfire, and you are cooking by radiation.
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			The Magic of Infrared (IR)

			Infrared (IR) radiant heat delivers more energy more quickly than convection heat. Let’s make believe we have two charcoal grills side by side. On one grill, the charcoal is pushed all to the right side. The air temperature on the left side is 325°F, as the convection flow of air from the right side circulates over the left side. Let’s put a big turkey on the left side. In a couple of hours it will cook perfectly and absorb a lovely smoky flavor.

			On the second grill, we have charcoal spread evenly across the bottom and the air temperature on both sides is also 325°F. Let’s put a turkey on this grill, too. By the time the turkey is cooked to the proper temperature, it will be blacker than a mourning hat.

			The air temperature of both ovens (remember, a grill is really just another kind of oven) was 325°F, but the IR radiant heat from below on the second grill, which can be over 1400°F, burned the bird.

			Infrared waves are a part of the continuum of energy waves that surround us at all times, just up the road from visible light and down the road from radio waves.
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			Infrared waves pack a lot of heat energy, and they excel at creating the dark brown surfaces we crave on food. IR is the best way to deliver high heat to food. IR energy is delivered faster than convection but not as fast as conduction. In the past few years, gas grill manufacturers have added special burners that emit concentrated infrared. They are sometimes called infrared burners, IR burners, sear burners, or sizzle zones, and they are great for getting a good dark sear on steaks and crisping poultry skin. But as with the turkey, sometimes you don’t want IR.

			The Difference Between Heat and Temperature

			Heat, in the form of energy, not temperature, cooks food. Convection, radiation, and conduction all deliver energy, but in different quantities. Fire up your grill to 225°F. Open the lid, stick your hand in the warm air, and count how long you can hold your hand in there. Most people can handle more than a minute. Place your hand on the cooking grate. After you get back from the hospital, contemplate the fact that even though the air and the grate were both 225°F, not everything that is the same temperature transfers energy at the same rate.

			That’s because steel has more molecules per cubic inch than air and stores 8,000 times more energy. That’s what causes grill marks.

			Temperature measures the average energy of each atom, while heat is the total energy for all atoms. It’s like money. If the average income in the United States is $50,000 per family, the total income is in the trillions.

			The Impact of Distance

			The distance from a radiant energy source is another important factor. Energy dissipates and spreads out as it moves away from the source. In an $800 kamado grill, the charcoal may be 18 inches from the cooking surface, while on a $100 Weber Kettle, the charcoal is 4 inches away, and on a $30 hibachi, the coals may be 1 inch away. A steak on a kamado’s cooking surface will not brown as well as one on a Weber or a hibachi because the coals emitting IR heat are farther away.

			
			How Heat Moves Within Meat

			When we subject food to heat, energy is transferred to the exterior of the food. Once the energy excites the molecules on the surface of the food, they then transfer heat to the molecules inside by conduction, slowly passing the energy toward the center. In other words, on a grill, hot air cooks the outside of the meat, but the outside of the meat cooks the inside.

			This means that cooked meat is not uniform in temperature. The surface may register up to 212°F (evaporation of moisture keeps it from getting a lot hotter), but the temperature will gradually decrease toward the center. While a hotter, well-seared exterior surface is often desirable, the trick is to get the interior to be close to the ideal temperature from top to bottom.

			This takes time, because meat is about 70 percent water, and water is a good insulator and heat absorber, especially when trapped within muscle fibers and mixed with fat, an even better insulator. Physics dictates that the meat seek equilibrium in an effort to make the temperature the same from edge to edge, and so the heat moves inward.

			On a grill, hot air cooks the outside of the meat, but the outside of the meat cooks the inside.

			The points and corners of the meat also cook faster because heat can attack on multiple fronts. Bones heat at a different rate than the muscle tissue in a cut of meat because they are filled with air or fat, not water. In most cases, the bones warm more slowly than the rest of the meat.
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			Carryover Cooking

			After you take food off the heat, it may continue cooking for 20 minutes or more, even at room temperature, taking a perfect medium-rare roast to medium-well and ruining it. This phenomenon is called carryover cooking.

		
			Myth  Plan on a 5 to 10°F carryover.

			BUSTED! There is no easy rule of thumb for calculating carryover. The thickness of the meat is a major factor in determining how much its temperature will rise in the carryover phase. Thick cuts hold more energy than thin cuts. High cooking temperatures pump more energy into the outer layer of the meat than low temperatures do, so cooking over high heat produces more carryover.

		

			When we remove the meat from the heat, it goes on cooking because the energy stored in the outer layers of the meat continues to move toward the center.
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				1. On the grill or smoker. In the left image above, we see a cross-section of a beef roast cooking at 325°F in convection air, absorbing heat from hot air on all sides. When the center hits 130°F, medium-rare, we remove it from the heat. The exterior has a nice dark brown crust and beneath it a band of brown meat, then tan, then pink, and finally a beautiful rosy cylinder.


				2. 10-minute rest. In the center image above, the meat has been removed from the heat and rested for 10 minutes. Energy from the hot surface continues to be passed toward the center, slowly cooking the meat even though it is sitting at room temperature. The surrounding air is now cooler than the meat, so some of the heat escapes into the room and the exterior cools as energy moves away. The exterior remains dark brown and crusty on most sides, but gets soft on the bottom where it rests on the platter. The cylinder of meat in the center has now moved past medium-rare.


				3. 20-minute rest. In the right image above, the meat has rested for 20 minutes. It has come close to an even temperature throughout, and now more heat is escaping than moving inward. The crust has cooled, the center has warmed, and the two are pretty much the same temperature, medium-well-done. Meanwhile, moisture from the inner layers has moved into the drier outer layers, softening the crust. The roast has approached equilibrium and is almost at the point at which you have to start apologizing to your guests for the overcooked meat.


			


		
			Myth  Meat needs to rest after cooking.

			BUSTED! Many recipes tell you to let steaks and chops “rest” for 10 to 15 minutes—and roasts for up to 30 minutes—after cooking. We are told that if we rest meat it will be more juicy.

			People who preach the importance of letting the meat rest say that if you cut into the meat when it is fresh off the heat, the juices pour out of the muscle fibers, which they think are like skinny water balloons. If you let meat rest and cool, they say, the pressure drops, the fibers relax, and fewer juices escape.

			The pressure theory is a myth, says meat scientist Antonio Mata, Ph.D., because fibers are not like balloons. Water is not trapped in the fibers or the spaces between them, so the pressure equalizes quickly. And at relatively low meat temperatures, water does not expand much.

			To test this theory, my colleague Professor Greg Blonder cooked two 13½-ounce ribeye steaks to 125°F. He cut one into strips immediately, rested the other for 30 minutes, and then cut it into strips. He collected the juices from the steaks and measured them. The steak that had not rested expelled about 6 teaspoons. The steak that had rested gave up 5 teaspoons—not much of a difference. Also, the meat temperature on the rested steak rose to 145°F from carryover cooking, well past medium-rare to medium-well. Naturally, the careful scientist repeated the experiment several times. Keep in mind, when we eat a steak, most of us cut into it one piece at a time; we don’t slice it into strips. And that juice isn’t lost. We mop it up with the meat on our fork.

			Professor Blonder then turned his attention to pork loin roasts. He cooked two large 33-ounce roasts, removing them when their internal temperature had reached 140°F. He let one sit for 3 minutes and then cut it into slices, collecting the juices released by the meat. He rested the other for 20 minutes before slicing, waited 5 minutes, collected the juices, and weighed them. The unrested meat released 3 ounces of juices, compared to 2 ounces from the rested meat, a difference of only 1 ounce.

			Professor Blonder poured the 3 ounces of liquid from the unrested pork on top of the sliced meat. The meat drank up about 1 ounce of the juices, precisely the difference between the rested and unrested meat.

			Resting meat has other disadvantages: making the crust or skin soft and wet, making the fat waxy, and causing overcooking. I say, serve meat hot. It will “rest” while we eat.

		

			How Boiling Temperatures Impact Cooking

			When liquid is heated, its temperature will increase until it hits the boiling point and not go any higher. So no matter how high we turn the burners under a pot of water, the water will not get hotter than 212°F (water boils at lower temperatures as you go up in altitude because the weight or “pressure” of the column of air on top of the water is lower, and it boils at slightly higher temperature if you add impurities like salt).

			Steam can form at a lower temperature than 212°F, as molecules of water get hot and escape the surface of the warming water. That’s why we see vapor escaping a pot of water before the water actually boils. As meat heats on a grill, some of the water on its surface escapes as steam. Even though the grill may be a lot hotter than 212°F, the meat’s surface will idle along at about 212°F as water keeps steaming away.

			
			While the hotter molecules escape, the cooler ones are left behind, so the temperature of the meat plateaus as the surface dries out and forms a crust, or bark. At low cooking temperatures such as 225°F (the temperature I recommend for a lot of my recipes), the rate of evaporation can be so great that the meat cools as fast as it heats. In this case, the temperature of the meat in its center can get stuck—usually in the 150 to 165°F range—and remain pretty much unchanged for hours, driving the novice cook nuts. This phenomenon, called the stall, does not happen if the cooking temperature is higher, say, 325°F (another temperature I recommend frequently).

			The Two-Zone Setup and Indirect Cooking

			Temperature control is the most important skill you can learn. That’s why I recommend a two-zone setup in almost every situation. The most common grilling mistake is spreading coals across the bottom of the entire grill or turning on all our gas burners. That forces us to work quickly, flipping burgers and losing track of which went on first, rolling blackened hot dogs around, trying to tame flare-ups with a squirt gun, and sheepishly serving charred hockey pucks that are raw in the center.

			A two-zone setup gives us better temperature control on both charcoal and gas grills. One side of the grill is hot and produces direct radiant heat, while the other side produces no heat. Food placed on that side cooks by indirect convection heat wafting over from the hot side. We’ll call the hot side the direct-radiant-heat zone and the other the indirect-convection-heat zone.
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			Using a two-zone setup, we can . . . 

			
				Control the heat. We can move food to the indirect zone, where it is bathed in gentle convection heat, to warm it slowly and evenly inside. We can also sear the heck out of it for a minute or two in the direct zone when we want a golden brown and delicious crust. That’s how we win the day on the Fourth of July.


				Gently smoke a big turkey in the indirect zone, evenly cooking all 18 pounds to juicy, tender perfection, and be the heroes of Thanksgiving.


				Slowly bring a prime rib to medium-rare with no gray meat, get a perfectly crunchy crust, and become our mom’s favorite on Mother’s Day.


				Start chickens over the indirect zone at a low temperature, cook them evenly throughout until they are almost done, then move them to the direct zone to crisp the skin, and bask in the glory at the church picnic.


				Manage several foods at once when the thickness and water content of each is significantly different, causing them to cook at different rates. Put baking potatoes in the indirect zone for an hour, add lobster for the last 20 minutes, and then, 10 minutes before dinner, sear asparagus over the direct zone for an incredible picnic on the beach.


				Prevent sweet foods from burning. We can cook the most tender ribs with a sweet dry rub in the indirect zone and never burn a grain of sugar, and then move the ribs to the direct zone to caramelize the sauce to finger- licking goodness and prove to Dad you turned out all right.


			

			When to Put a Lid on It

			Most grills come with lids, thankfully. A lid is essential for most outdoor cooking with a few notable exceptions, chief among them searing meats. You can cook on a lidless grill, but you will be severely handicapped. It’s like doing all your cooking on a stove top. On a grill, most of the heat and smoke comes from below, but much of it goes right past the food. The lid captures heat and smoke so your grill becomes a smoky oven that can cook foods with heat from all sides. In short, a lid gives you much more versatility.

			You can cook on a lidless grill, but you will be severely handicapped.

			As a rule of thumb, whether meat or vegetable, you want a dark, well-cooked crust and a tender, juicy center. If the food is ¾ inch thick or less, forgo the lid. If you were to close the lid, heat would attack from above and below, and the center would be done before you could get good color and flavor to both sides of the crust. For thin foods, crank up the heat, leave the lid off, and flip the meat every minute or so to prevent heat buildup on either side.

			But if the food is thicker than ¾ inch, put a lid on it. The lid helps thick foods cook evenly and reduces your chances of an undercooked interior.

			There is a middle ground: Sometimes you might want to wedge the lid open an inch or two to allow hot air to escape if you are having trouble getting the heat down to a target such as 225°F.
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		2. Smoke
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			Smoke is the spice that is not on your spice rack. There are three sources of smoke in outdoor cooking: drippings, fuel, and wood.

			Drippings of juices and fats, often laden with spices, vaporize when they hit hot surfaces, fly up, and land on the food, imparting aroma and flavor.

			Fuel is the material that combusts to produce the heat. An electric grill produces no smoke or gases. A gas grill, when properly adjusted, produces water and carbon dioxide but no smoke. Charcoal is wood that has been preburned and converted to carbon. When it is just firing up it can produce a lot of billowing smoke, but when it is fully engaged and burning hot there is only a little smoke, unless the wood was not fully carbonized in the production process. Wood pellet cookers burn pure wood sawdust compressed into pellets and they produce wood smoke, more at lower combustion temperatures. Finally, there are logs, which produce the most complex and interesting aromas and flavors.

			Wood smoke is the essence of barbecue. When we aren’t burning logs as fuel, we can get wood smoke by throwing wood onto our grills and smokers, even if they use electricity or gas.

			How Smoke Flavors Meat

			Wood combustion starts to take place in the 500 to 600°F range and requires significant amounts of oxygen. The actual temperature depends on the type of wood, how dry it is, and other variables. Let’s call the average combustion point 575°F for the sake of discussion. The heat of ignition drives water and flammable gases out of the wood, and many of them burn if there is enough oxygen. The combustion of these gases is what produces flame. If all the gases combine with the oxygen, the flame appears blue, as in a well-tuned gas grill, and there is no smoke. If the gases don’t burn completely, the flame glows yellow or orange. If unburned gases escape, they cool and turn into part of the smoke.

			Smoke is complicated stuff, and there are different types. Smoke from burning wood contains as many as one hundred compounds in the form of microscopic solids, including char, creosote, ash, polymers, water vapor, and phenols, as well as invisible combustion gases such as carbon monoxide, carbon dioxide, and nitrogen oxides. When these compounds come into contact with food, they can stick to the surface and flavor it. Most of the flavor comes from the combustion gases, not the particles, and the composition of the gases depends on the composition of the wood, the temperature of combustion, and the amount of available oxygen.

			As smoke particles and combustion gases touch the surface of wet foods like meats, they dissolve, and some are moved just below the surface by diffusion and absorption.

			Building up smoke flavor on the surface of food takes time. A thin skirt steak cooks in minutes, so it will take on less smoky flavor than a 2-inch-thick ribeye steak will. A ribeye will have a less smoky flavor than a 3-inch thick turkey breast, and a 4-inch thick beef brisket cooked low and slow for 12 hours will pick up a ton of smoke.
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					Combustion Inputs and Outputs

				

		
		
			Myth  Creosote in smoke must be avoided at all costs.

			Busted! Pitmasters think creosote is the boogeyman because they’re confusing it with creosote from coal tar: the black stuff used to preserve telephone poles and railroad ties. Despite the similar name, coal-tar creosote is chemically distinct from wood-tar creosote.

			Wood-tar creosote is always present in charcoal or wood smoke, and a few of its components—specifically guaiacol, syringol, and some phenols—are crucial contributors to smoke aroma, flavor, and color in foods. Without creosote, the meat might as well have been boiled.

			Creosote is the Jekyll and Hyde of smoke cooking. On the Dr. Jekyll side, it contributes positively to the flavor and color of smoked foods and acts as a preservative (smoking meat was used for preservation before refrigeration). On the Mr. Hyde side, if the balance of chemicals in creosote shifts, it can taste bitter rather than smoky. The trick is getting the balance right.

			When you smoke low and slow at temperatures like 225°F, many smokers require you to control the fire by damping the oxygen supply. This moves the fire below the ideal combustion zone, creating black smoke, soot, and bitter creosote. The best smokers combust at a high temperature to create the ideal flavor profile.

		

			Smoke and Food

			Think of smoke as a seasoning, like salt. Use too much, and you can ruin the meal.

			In a smoker or grill, after combustion, the smoke rises and flows from the burn area into the cooking area. Some of it comes into contact with the food, but most goes right up the chimney and very little deposits on the food.

			Around every object is a stagnant halo of air called the boundary layer. Depending on airflow and surface roughness, the boundary layer around a piece of meat might be a millimeter or two in thickness. When smoke particles approach the meat’s surface, small ones follow the boundary layer. Only a few of the larger ones touch down. We’ve all encountered a similar phenomenon while driving: Gnats follow the airstream over the windshield, while larger insects leave sticky green splats at the point of impact.

			To demonstrate the way smoke sticks to food, we did some experiments. We painted three empty beer cans white. We filled one can with ice water and left another empty, and both went into the smoker. The control sat on my desk. After 30 minutes, both cans in the cooker had smoke on the surface, but the colder can had a lot more. That’s because cool surfaces attract smoke, a phenomenon called thermophoresis. Another factor was at play. The cold can also attracted water in the atmosphere and in the combustion gases, which condensed and ran down the can. Smoke particles stick better to wet surfaces.
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			Similarly, if meat is cold and wet, it will hold more smoke. As the meat warms and dries out, smoke bounces off. It’s the same reason a cold mirror holds on to steam from a hot shower.

			Smoke Flavor Is Almost All on the Surface

			Smoke particles glom on to the surface of foods. They may dissolve and penetrate a bit below the surface but rarely more than ⅛ inch into the microscopic fissures and valleys of the meat, because their molecules are too large. Meats are especially hard to penetrate.

		
			Myth  The more smoke you see, the better.

			Busted! Actually, the opposite is true. Billowing white smoke may mean there’s a new pope, but the barely visible wisp of blue smoke is the holy grail to low-and-slow pitmasters.

			If gas or charcoal is your fuel, start with less wood than you think is needed as you are learning your cooker. Very tight, efficient smokers like kamados will need much less wood than a gas grill that is heavily ventilated.

		

			The Smoke Ring

			Smoked meats, like the brisket shown on page 17, often have a pink layer directly below the surface, nestled neatly under the crust. This is called the smoke ring. Alas, every year thousands of restaurant customers send back meat, especially chicken and turkey, claiming it is undercooked because it is pink. It is not underdone. Smoke rings have long been emblems of authentic wood-smoked barbecue. Backyarders know they have arrived when they make their first smoke ring. Barbecue aficionados look for smoke rings to prove the meat was wood smoked.

			4 Secrets to a Smoke Ring

			No matter what cooker you use, the secrets to a great smoke ring are all related to moisture:

			
				1. Maintain high humidity in the cooker to keep a moist surface on the meat that will attract smoke. A water pan helps.


				2. Maintain a steady, low temperature of about 225°F to minimize drying on the surface of the meat.


				3. Add water manually by basting or spritzing the meat. Spritzing with apple juice or vinegar is a popular method.


				4. Start with cold meat. Water vapor will condense on the cold surface like it does on a beer can on a sultry July day.
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			Myth A smoke ring is caused by billowing smoke.

			Busted! You can actually make a smoke ring without smoke! Myoglobin, which is naturally reddish pink, often turns gray when heated. But some compounds can prevent myoglobin from changing color. Curing salts, which have nitrites and nitrates, make corned beef and hams permanently pink. In competitions, unscrupulous cooks have been known to sprinkle curing salts on meat to fake a smoke ring.

			When smoking meats, invisible gases nitric oxide (NO) and carbon monoxide (CO) mix with wet meat juices and basting liquids and lock in the color of myoglobin. However, the dissolved gases cannot diffuse very far beyond the surface of the meat before the interior heats up. This dooms the myoglobin in the interior to its usual gray fate. As a result, pink smoke rings usually go only about ⅛ to ¼ inch deep.

			As the meat cooks, the surface of the meat begins to dry and less smoke sticks to the surface. That’s why putting a pan of water in a smoker helps create a smoke ring by giving the gases more moisture to stick to. In fact, some smokers, called water smokers, have built-in water pans.

		

		
			Myth After an hour or two, meats stop taking on smoke.

			Busted! Meat does not have windows that shut as it cooks. If the surface of the meat is cold or wet, more of the smoke sticks. Usually, late in the cooking, the surface gets pretty dry, and when the coals are not producing a lot of smoke, we are fooled into thinking the meat is somehow saturated with smoke. Throw on a log for smoke and baste or spritz the meat, and the meat will start taking on smoke again. Just don’t overbaste or aggressively spray, because in seconds you can wash off the smoke that took hours to build up.

		

		
			Buying Wood

			The key to producing great-tasting smoke? Great wood. Hardwoods, fruitwoods, and nutwoods are the best woods for most types of cooking because they have compact cell structures and burn slowly and evenly. Steer clear of softwoods such as cypress, fir, hemlock, pine, redwood, spruce, and cedar. The wood from coniferous trees contains a lot of air and sap, which makes it burn fast, produce unpleasant flavors, and pop, crackle, and spark. Food cooked over some of these woods has been known to make people sick.

			You want wood that’s been properly dried. Fresh-cut wood has a lot of water in it—up to 50 percent by weight—so it produces a lot of steam as well as funky flavors and aromas during combustion. Even dried wood is rarely totally dry, with perhaps 5 to 20 percent water left, but some water is OK. Of the remaining mass, about 38 percent is cellulose (a type of carbohydrate), 38 percent is hemicelluloses (carbohydrates and sugars), 18 percent is lignin (a polymer that strengthens the wood and is responsible for most of the wood flavor and aroma), and 1 percent is minerals. The actual percentages will vary depending on how the wood was dried, the species and subspecies of the tree, its age, and the soil and climate in which it was grown. The minerals are especially important because they affect the smell and taste of the smoke.

			Hardwoods, fruitwoods, and nutwoods are the best woods.

			You may be able to scrounge decent wood from forests or orchards whose owners will let you gather dead trees, branches, and prunings. Just make sure you get clean wood, free of pesticides, mold, mildew, and rot, all of which could be toxic or impart off flavors to your food.

			A local cabinetmaker or flooring installer will often have a wide range of scraps of kiln-dried, tight-grained chunks, chips, and sawdust. Choose hardwoods like oak, cherry, and maple. Make sure the wood is pure hardwood, untreated and unstained. If you thank your supplier with a slab of ribs now and then, you might get a lifetime supply of free wood.

			The best method is to buy wood specifically intended for smoking. It is available in many forms: logs, chunks, chips, pellets, bricks, bisquettes, and sawdust.

		
		
				Logs. Many small companies sell logs for fireplaces, usually by the cord or face cord. A cord is 128 cubic feet, or a neatly stacked pile about 4 feet high, 8 feet long, and 4 feet deep (usually cut into 2-foot lengths). A face cord is one third of a cord. You want a reputable dealer who can be trusted when he says the wood is apple, cherry, or whatever. You can buy smaller bundles in hardware stores, at campgrounds, and even in convenience stores, but you really can’t be sure what is in the bundle, no matter what is on the label.

			The quality of the meat, the spice rub, the sauce, and the temperature affect the final taste profile far more than the name on a bag of wood.

			The wood should be dry, with a low percentage of bark. Wood is dried two ways: drying naturally outdoors for at least a year, or drying in an oven called a kiln. Kiln-dried wood is much more expensive. If you’re buying freshly cut wood, you can dry it yourself. Try to store it off the ground (stacking it on old shipping pallets works well) and keep it under a cover that will protect it from rain and snow. The shorter the length of wood, the faster it dries. Properly stored, firewood can be kept for years.
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			Chunks. Wood chunks from golf ball to fist size are fairly easy to find in hardware stores. They burn slowly and steadily, and often a chunk or two is all that is necessary.


				Chips. About the size of coins, chips are also common and easy to find in hardware stores. They burn quickly, and you may find that you need to add them frequently during the cooking cycle. They burn hot and fast, creating blue smoke (see below).


				Pellets. Food-grade pellets are compressed sawdust extruded into long, pencil-thin rods that are broken into bits about ½-inch-long. They contain no binders, glue, or adhesives. When wet, they revert to sawdust immediately. Pellets can be a good concentrated source of smoke flavor on charcoal or gas grills and smokers.

			Pellets for household heating should not be used for cooking because they may include pine or binders, and because the machines used to make them are lubricated with petroleum. Food-grade pellets, on the other hand, include only hardwoods, and the manufacturing equipment is lubricated with food-grade oil. They usually come in 10- to 40-pound bags.

			Most pellets are made from oak, a stable-burning wood. If the label says hickory, the pellets are usually less than half hickory and the rest is oak, a fact that does not always appear on the label. These products are easy to measure and control. They burn for only about 20 minutes at 225°F, so get your meat on the cooker before adding the pellets.


				Blocks. Similar to the pellet is the block. Wood chips and sawdust from lumber mills are compressed into blocks about 3 to 4 inches on each side. They come in a variety of flavors. I have had very good luck with them on a number of smokers.


				Bisquettes. A variation on compressed sawdust, bisquettes are designed for the Bradley Smoker. They look like small brown hockey pucks and are stacked and gravity-fed into the smoker.


				Sawdust. Sawdust burns so quickly that it’s rarely used for barbecue. A few small stove-top smokers use smoldering sawdust for a light smoke flavor. You can often get sawdust from cabinetmakers.


				Specialty wood. Some manufacturers like Weber and Char-Broil sell perforated aluminum pans containing the wood flavor of your choice. Kingsford also makes a “briquet” that is not charcoal but pure wood.


			

			Which Wood?

			When you are using wood as your primary fuel, which wood you choose is crucial for both heat and flavor. It’s much less important when you are throwing a few chips or chunks into a pile of charcoal or onto a gas grill or pellet smoker.

			For me, wood flavor can be broken down into two simple categories:

			
				Mild. Alder, cherry, grape, maple, mulberry, oak, orange, pecan, and peach. Best for foods that are not heavily seasoned or sauced.


				Strong. Apple, walnut, hickory, mesquite, and whiskey barrel. Best for strong-flavored foods with lots of spice or sauce or for food that cooks quickly, like fish or thin cuts of meat.


			

			If I were forced onto a desert island, I’d want three types of wood: apple chunks for steady smoke flavor, cherry chunks for a pretty reddish color on the bark of the meat, and apple chips or pellets for quick smoke during short cooks.

			I cannot state this more emphatically: The quality of the meat, the spice rub, the sauce, the cooking temperature, and the meat temperature affect the final taste profile far more than the name on a bag of wood.

		
			Myth It’s important to match the wood to the meat.

			Busted! Books and websites love to publish tables proclaiming, “Applewood goes with pork, maple with chicken, hickory with beef.”

			Humbug. I laugh at all the guides that attempt to describe different wood flavors. They remind me of the florid descriptions that wine critics use. Think about it. Apple might taste one way on pork but it will taste entirely different on beef or turkey.

			What kind of hickory? Shagbark hickory or pignut hickory? Bark or no bark? Logs? Wood chunks? Wood cured for three years or less than a year? How much wood did you add? How hot was your fire?

			Shagbark hickory logs from the Finger Lakes will taste different than barkless pignut hickory chunks from the Napa Valley.

			I’ll admit that mesquite is so strong it is pretty easy to taste. And on some foods, like delicate fish, wood differences are more obvious. But most of the time, the smoke flavor is lost under the flavor of the meat, rub, and sauce. And frankly, that’s OK with me. Smoke should just be another instrument in the orchestra, not the soloist. Bottom line? Stop obsessing over which wood to use. Just pick one and stay with it for a while. Keep the variables to a minimum. Once you have everything else under control you can try experimenting with different woods.

		

			The Quest for Blue Smoke

			Not all smoke is created equal. When it comes to cooking, we want thin, pale-blue smoke if possible. The smoke color depends on the particle size and how it scatters and reflects light to our eyes. Pale-blue smoke particles are the smallest. Pure white smoke consists of larger particles. Gray smoke and black smoke are produced when the fire is starving for oxygen and the smoke particles become large. Dark smoke can result in bitter, sooty food that tastes like an ashtray.

			Billowing white smoke is common when you just start the fire, and when the fuel needs lots of oxygen. It does not taste bad, but it is not as good as blue smoke. If you are cooking something hot and fast, like a steak, white smoke is a great way to get some smoke flavor on the food in a hurry. Otherwise, go for blue.

			Sterling Ball, a champion pitmaster who owns the famous Ernie Ball guitar string company, describes the art of making blue smoke as similar to tuning a guitar: “You need control of your tools, the pit, fuel, oxygen, fire, heat, and practice.” Here are some tips on how to get blue smoke.

			
				Keep your cooker clean. Carbon buildup, soot, creosote, and sticky grease on the inside of your cooker can create greasy smoke. Often that grease is loaded with the bad kind of creosote.


				Use aged wood. If wood is your heat source, use aged and dried wood. Green woods have more sap, burn irregularly, and impart different flavors than aged woods.


				Avoid wet wood. Keep the wood out of the rain. Some pitmasters will put logs on top of their smoker to evaporate excess water before adding them to the fire.


				Build a small, hot fire. Low-smoldering wood creates dirty smoke, while hot fires burn off any impurities. You want to see flame coming from the wood. That means that you need a lot of oxygen. Open your exhaust vent so the hot air rising through the chimney draws in air through the intake vent. Open the chimney wide or close to it. Don’t let your embers sit in ash; keep them on a grate above the bottom of the firebox. Knock ash off occasionally and, if necessary, remove the excess. If coals are choking for lack of oxygen, they will burn incompletely and can coat your food with gray soot. If that happens, get the meat out, rinse it, adjust the fire, and put the meat back on.


				Allow the pit to warm up. Start the fire at least an hour before the food goes on. Adjust your airflow and get the temperature, fire, and smoke stabilized. Warm the walls of the cooker. It is harder to get blue smoke in a cold environment. Warm walls will also prevent greasy buildup.


				Start the fuel on the side. Add mostly hot coals. If you are cooking with wood, start burning it on the side and add only glowing embers. If you are using charcoal, use briquets. Lump charcoal is often not completely carbonized and can create more smoke than briquets. Remember, properly burning charcoal doesn’t produce much smoke, but when you first light charcoal it produces lots of smoke. I use a chimney starter to start briquets.


				Use good thermometers. As with everything in barbecue, getting blue smoke is all about temperature control. Cooks who say they don’t need thermometers are either seasoned old-timers who learned at the foot of a master and have been doing it for years, or they’re macho knuckle draggers.


				Cook on indirect heat. If the meat drips on the fire, water and fat will burn and make greasy, pungent smoke. These drippings can create flavor, especially for short, fast cooking, but for long, low cooking, they can create dark smoke. Keeping the meat in indirect heat means fewer flare-ups.


				try small chips or pellets. On some cookers chips and pellets combust and disappear quickly, but they burn hot and fast and make better-quality smoke. Chunks smolder and produce dirtier smoke.


				Use your senses. It’s hard to see the color of the smoke at night, but the smell should be sweet, with meat and spice fragrances dominating. The smoke aromas should be faint and seductive.


				Use the right amount of wood. The amount you need may vary according to your preferences, how tight your cooker is, the type of fuel, the thickness of the meat, and if you use chunks, chips, or pellets. Pellets are especially good for measured amounts. On a charcoal grill, start with 4 to 6 ounces of wood by weight for turkey and chicken. Use 8 ounces of wood for ribs, and no more than 16 ounces for pulled pork and brisket. Start with 2 to 4 ounces when you put on the meat and add another 2 ounces when you can no longer see smoke. On gas grills, double the amount. The proper amount depends on your cooker.


				Practice. Do dry runs without food in your smoker until you can anticipate when more fuel is needed. Know how to adjust the airflow, and know how to react when the smoke starts going bad.


				Take notes. Weigh the wood before you add it and write down amounts and times so you can adjust it the next time you cook.


			

		
		
			Myth Soak wood chips and chunks for the most smoke.

			Busted! To test whether soaking wood is effective, we weighed some wood chips and chunks on a digital scale. Then we soaked them in room-temperature water for 12 hours. Then we removed them, shook off the surface water, patted the exterior lightly with paper towels, and weighed them again to see how much water had been absorbed. Large chunks gained about 3 percent by weight and small chips about 6 percent. That’s not much. Chips absorbed more because they have much more surface area than chunks.

			To see just how far water penetrates into wood, we soaked three pieces of wood (a solid block of oak, a chunk of cherry, and a chip of cherry) for 24 hours in water mixed with blue food coloring. We then rinsed the surfaces, patted them dry, and photographed the exteriors. Then we cut the wood in half. As you can see in the photos below, the dye discolored the surface only a little and entered the interiors only where there were cracks and fissures. The rest of the wood was bone-dry.
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			There’s another good reason not to soak your wood: If you toss dripping-wet wood onto hot coals, the water on the surface of the wood cools off the coals. The key to good outdoor cooking is to hit a target temperature and hold it there.

			Wet wood will not rise much above 212°F until the water steams off. Only after the water evaporates and the wood warms to the combustion point at about 575°F does it produce smoke. Most of that white stuff you see when you throw wet wood on the fire is steam.

			Finally, I emailed fifteen top competition teams. Not one of them soaks their wood.

		

		
			Smoke Bombs
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			This method is ideal for when you are cooking for a long time and getting under the grate will be tricky. This is one case when I advocate for wet wood.

			Get two disposable aluminum pans. Add dry wood to both. Pour enough water in one to cover the wood and put both pans in the cooker. The dry pan will start to smoke quickly. About 15 minutes after it is all consumed, the other pan will have dried out and begun smoking.

			 

			Troubleshooting Chips and Chunks

			Sometimes wood chips burst into flames. This can actually be good. With flames, you get clean combustion and blue smoke. You go through a bit more wood than when it smolders, but you get better flavor. However, the heat of the burning wood can drive your temperature too high. To prevent this, make a smoke packet by wrapping the wood in aluminum foil. Use heavy-duty foil or two or three layers of regular foil and poke holes in it. Then put the pouch on the grill as close to the heat as possible. Make several pouches in advance. When one has burned up, throw another one on. Another option is to use a small aluminum pan with holes poked in the bottom. You can even put the wood in a small cast-iron frying pan.

			Smoking with Herbs

			I have a small herb garden, and at the end of the season, I always have a few unpicked oregano and basil bushes. I cut them above the roots and stick them in paper bags to dry. Then I crumble them and throw them on the grill after the food is on. They burn fast and add exotic aromas. I use them mostly when cooking fish and shellfish on my gas grill, since they cook quickly and don’t have time to absorb slow-smoldering hardwood smoke. You can also smoke with tea leaves and spices, as is popular in China.
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		3. Software

	
		
		
			To get a handle on how cooking changes meat, it helps to know what’s in it in the first place.

			The Makeup of Meat

			Muscle tissue typically consists of a few basic components: water, protein, fats, and tiny amounts of carbohydrates, enzymes, vitamins, and minerals.

			
			
			
				
						These figures are averages and don’t include bones. Some individual cuts will have more fat and less protein and water.
				

			
			
			
					Animal
					% Water
					% Protein
					% Fats
					% Other
			

			
					Beef
					72
					21
					6
					1
			

			
					Pork
					69
					20
					10
					1
			

			
					Chicken
					73
					21
					5
					1
			

			
					Lamb
					73
					20
					5
					2
			

			
					Cod
					81
					17
					1
					1
			

			
					Salmon
					64
					21
					14
					1
			

			
		

		

			No matter how fatty or lean the cut of meat, it is constructed in the same way.
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				Muscle cells. About the thickness of a human hair, muscle cells consist mostly of water and two different proteins, myosin and actin, which react differently to heat. They are surrounded by a sheath of diaphanous connective tissue that attaches the cells to one another, forming bundles called muscle fibers. Bundles of bundles are called myofibrils. As an animal ages, grows, and exercises, its muscle fibers get thicker and tougher.


				Connective tissues. Meat may contain several types of connective tissues, also consisting primarily of protein.

			Collagen is invisibly scattered throughout the muscle, often surrounding fibers and sheaths. When you cook meat, the collagen melts and turns into the rich silky liquid known as gelatin, the same jiggly stuff that Jell-O and aspic are made from. Lean meats like pork loin and tenderloin, as well as most chicken and turkey, don’t have much collagen. But tough cuts like ribs, shoulder, and brisket are loaded with it. When you are cooking these tough cuts, it’s important to liquefy the collagen into gelatin, and that takes time.

			A chewy, stretchy form of connective tissue, appropriately called elastin, is found in ligaments and tendons that connect muscles to each other and to bones. Silverskin, the shiny, thin sheath wrapped around muscles, is mostly elastin, and it is extremely chewy. We often call it gristle. Elastin does not break down during cooking.


				Fat. This is the fuel that powers muscles. Fat is packed with calories and comes in three types. Subcutaneous fats rest beneath the skin in thick, hard layers. Intermuscular fats are layered between muscle groups, and intramuscular fats are woven among the muscle fibers themselves, adding moisture, texture, and flavor to cooked meat. Intramuscular fat is also known as marbling because it gives the meat a striated look similar to marble.
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			Intramuscular fat is crucial to meat texture. When cold, fat has a waxy texture, but it starts to melt at 130 to 140°F, lubricating the muscle fibers just as they are getting tougher and drier from heat. Unlike water, fat does not evaporate during cooking, but it can drip off.

			Fat absorbs and stores aromatic compounds from the food in the animal’s diet. As the animal ages, these flavor compounds build up in the fat. So we have a trade-off. Older animals have more flavorful meat with muscle fibers and connective tissues that are tougher. Younger animals, on the other hand, have less flavorful but more tender meat.


				Fluids. Most of the juices in meat are myowater, water with the protein myoglobin dissolved in it. Myoglobin stores oxygen scavenged from hemoglobin in blood. Some of the myowater flows freely between fibers, and some of it is tightly bound within the cells.


			

		
			Myth  The red juice is blood.

			BUSTED! People call the pink juice from meat blood, but it is not. It is myowater. If it were blood, it would be dark, almost black, just like your blood, and would coagulate on the plate. But instead it remains pink, thin, and watery. Let’s just call it “juice” from now on, OK? I’m convinced that calling it blood is why many people swear off meat and others insist their meat be cooked well-done.

		

			Slow-Twitch Vs Fast-Twitch Muscles

			Muscles need fat and oxygen for fuel. Myoglobin stores oxygen for release during heavy exertion, and in general, the more work a muscle does, the more oxygen-laden myoglobin it needs. This makes the muscle darker in color and richer in flavor. Dark meats like chicken thighs consist of slow-twitch muscles designed for steady movement and endurance. White meats like chicken breasts, on the other hand, are mostly fast-twitch muscles designed for brief bursts of energy. White meats tend to be less juicy and flavorful because the muscles are worked less and contain less myglobin, fat, collagen, and moisture. That’s why chicken breasts dry out more easily than legs and thighs. Chickens and turkeys get more exercise standing and walking, so the legs and thighs have lots of slow-twitch muscles, more pigment, more juice, more fat, and more flavor. That’s why dark meat is more forgiving when cooked.

			Because they fly and swim, ducks and geese get even more exercise than chickens and turkeys

			
			
			
			Buying Meat

			
			
			
			
			
		
			Myth  Let meat come to room temperature before cooking.

			
			
			
		

			Tenderness of Meat

			
			Enzyme Tenderizing

			
			
			Mechanical Tenderizing
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			Pound Chicken Breasts for Even Cooking
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			Slicing Meat Across the Grain Makes it More Tender

			
			
			
				[image: ]
			

			
				[image: ]
			

		
			Juiciness of Meat

			
			
				

				

				

				

				

				

			

			
		
			Myth  Searing meat seals in the juices.

			
			
			
		

			What You Need to Know About Salt

			
			Varieties of Salt
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			Measuring Different Salts

			
			
			
				
					Morton’s Table Salt
					Morton’s Kosher Salt
				

				
					1 teaspoon
					about 2 teaspoons
				

				
					about ½ teaspoon
					1 teaspoon
				

				
					1 cup
					about 8 ounces (½ pound) by weight
				

			

			
		

			Brining

			
			Salt and Juiciness

			
			
			
			
			Salt and Tenderness

			
			Salt and Flavor

			
			How Brining Works

			
			
			
				
				
				
			

			
				
				
				
			

			
				
				
				
			

			
				
				
				
			

			

			
			
			
			
				
				
				
			

			
				
				
				
			

			
				
				
				
			

			
				
				
				
			

			

			
			
		
			Myth  Osmosis is how salt gets into meat during brining.

			
		

		
		
			Briners, Beware: Double-Salt Jeopardy!

			
		

			Dry Brining Vs Wet Brining

			
			
			
			For Steaks and Chops

			
			For Roasts

			
			For Chicken and Turkey

			
		
			Wet Brining

			
			
			Sugar in the Brine

			
			Brining Vs Pickling Vs Curing

			
			
			
			Rubs and Spice Blends
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			Myth  Massaging in the rub pierces the surface and makes the juices run out.

			
		

			Injecting: No Wait, No Waste, More Flavor

			
			
			
			
			
			Gizmos
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			Myth  Apply the rub, then wrap the meat in plastic wrap and let it rest overnight for maximum penetration.

			
			
		

		
			Ingredients for Injection

			
			
			
			
			The Secrets and Myths of Marinades

			
			
			
			Gashing Helps Marinades Work

			
			
					Myth  Marinades penetrate deep into meat.
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			Making a Marinade

			
			
				

				

				

				

				

				

				

				

				

				

				

				

			

			Why I Do Not Recommend Vacuum Marinators

			
			Industrial Marinades

			
			Rub It or Sauce It 

			
			Why We Love Bark, Crust, Caramelization, and the Maillard Reaction
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			Brown Good. Black Bad.
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			The Fat Cap: To Trim or Not to Trim
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			When to Leave on Some Fat
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			Myth  The fat cap will melt and make the meat juicier.

			
		

			When to Cook Hot and Fast, When to Cook Low and Slow, and When to Do Both 
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			When to Cook Hot and Fast
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			When to Cook Low and Slow
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			Master These Two Temperatures

			
			
			
		

			When to Use Both (Reverse Sear)
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			What Factors Influence Cooking Time?
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			A Faux Cambro Gives You Breathing Room
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			Food Temperature Guide

			
			About The Meat Temperature Guide

			
			
			
			
			
			
		
			Myth  Pink pork puts you at risk for trichinosis.

			
		

		
			Food Temperature Guide

			
				
					
					
					
				
				
					
							
							Beef, Lamb, Venison (Steaks, Chops, Roasts), Duck Breasts

						
							
							USDA Minimum 145°F (63°C)

						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							Pork, Raw Hams, Veal (Steaks, Chops, Roasts)

						
							
							USDA Minimum 145°F (63°C)

						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							Pork Ribs, Pork Shoulders, Beef Briskets, Beef Ribs

						
							
							USDA Minimum 145°F (63°C)

						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							Chicken, Turkey (Whole or Ground), Including Stuffing

						
							
							USDA Minimum 165°F (74°C)

						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							Ground Meats, Burgers, Sausages, Meat Loaf (Except Poultry) 

						
							
							USDA Minimum 160°F (71°C)

						
					

					
							
							
						
							 
					

					
							
							Hams, Hot Dogs, Sausages (Precooked only) 

						
							
							USDA Minimum 140°F (60°C)

						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							Fish (Except Tuna Steaks)

						
							
							USDA Minimum 145°F (63°C)

						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							Tuna Steaks

						
							
							USDA Minimum 145°F (63°C)

						
					

					
							
							
						
							
							
						
							
							
						
					

					
							
							Shrimp, Lobster, Crabs, Crawfish, Scallops

						
							
							
							USDA & CHEF TEMP Until flesh is opaque

						
					

					
							
							Clams, Oysters, Mussels

						
							
							
							USDA & CHEF TEMP Until shells open

						
					

					
							
							Baked Potatoes

						
							
							
							CHEF TEMP 212°F (100°C)

						
					

				
			

			
				
					
					
				
				
					
							
							Other Temperature Benchmarks

							These numbers are approximate due to other variables such as the age of animal, acidity, salt content, type of heat, humidity, etc.

						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
						
					

				
			

		
		
			Myth  Cook chicken until the juices run clear.

			
			
		

		
				

				

				

				

				

				

		

		
			Myth  Meat is safe when it is no longer pink.

			
			
			
				[image: ]
			

		

			How to Get the Perfect Maillard Sear
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			How Bones Affect the Cooking
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				Myth  Grill marks are the sign of a great steak.
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					What Is That Stuff Oozing Out of My Salmon and Burgers?

					
					
			

			The Dreaded Stall

			
			
			What the Heck Is Happening?

			
			
			
			
			
			
			
			The Benefits of the Stall

			
			
				

				

				

				

			

			The Texas Crutch

			
			
			
			
			
		
			Myth  Flip your meat as little as possible.

			
			
		

			Basting and Spritzing

			
			
		
				

				

				

				

				

				

				

				

			

			
			
		
			Myth  Lookin’ ain’t cookin’.

			
			
			
			
		

			Strategies for Using Barbecue Sauces

			
		
				

				

				

				

			

			Cooking More Than One Large Hunk of Meat

			
			
			
			
			
			Cook Today, Serve Tomorrow

			
			
			
			
			
			
			
			
			
			
		
			A challenge to Gas Grill Manufacturers

			
			
			
			
		

			Freezing and Reheating Leftovers
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			Cooking Vegetables and Fruits
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			Smoking and Drying

			
			Competition Barbecue Cooking
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