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    For BakeWise

    “Shirley’s thoroughness and doggedness and enlightened common sense make BakeWise a treasure for novices and advanced bakers alike. And her warmth and sheer delight in baking—and savoring the results!—make every page a pleasure to read.”

    —Harold McGee, author of On Food and Cooking

    “‘What does Shirley Corriher say about that in CookWise?’ was often my reply to students who asked me cooking questions that I couldn’t answer. But BakeWise contains some of the best recipes in the known baking and pastry universe, each one illustrating a dynamic baking principle. I will be making full use of this book for years to come.”

    —Peter Reinhart, author of The Bread Baker’s Apprentice

    “Specific, learned, and precise, BakeWise is the ultimate teaching guide on baking, elucidating many baking mysteries, from the fluctuation of your oven temperature to the size of the air bubbles in your beaten egg whites.”

    —Jacques Pépin, author of Chez Jacques: Traditions and Rituals of a Cook

    “Finally, Moses has come down the mountain with another five commandments.”

    —Alton Brown, host of Food Network’s Good Eats and author of I’m Just Here for the Food

    “A wisecracking biochemist shares her kitchen ABCs.”

    —NPR

    For CookWise

    “Corriher, passing up no chance to inform, is a persuasive tutor with many terrific ideas. . . . Curious-minded home cooks who are satisfied as much by the process of cooking as by its other rewards will find much to relish here.”

    —Publishers Weekly

    “At some time, every chef has been perplexed by a cookie inexplicably spreading all over a baking sheet or a pie with an uncuttable crust. Why does this happen even though the cook scrupulously followed a tested, reliable recipe? Corriher comprehensively details cooking and baking techniques in a cookbook that is much more than a compendium of recipes. . . . This book answers so many cooking questions that it is utterly indispensable to any cookery reference collection.”

    —Booklist

    “[Corriher] explains why recipes work, what to do when they don’t, and how to make them even better. . . . Although the recipes are delicious—and surely foolproof—this unique work will be far more valuable as a reference than as a cookbook. Highly recommended.”

    —Library Journal
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To everyone who has wondered why






INTRODUCTION

I was a research biochemist for the Vanderbilt University School of Medicine before my former husband and I opened a boys school together, and there I began my culinary adventures. We started with two boys but had over thirty within a year, and I did all the cooking for the students and staff, three meals a day, seven days a week. We grew to 148 (including teachers). For eleven years, I got heavy-duty, hands-on cooking experience. I planned the meals, bought the groceries, and cooked. Kitchen staff was hard to find because the school was so isolated on the bluffs of the Chattahoochee River, so I was mostly on my own.

Desperate for help, I pored over cookbooks. To my dismay, many recipes from “good” cookbooks did not work, or produced miserable food! I did not want to waste expensive ingredients and my time on miserable food. I knew how to do research from my chemistry days, so I went to the science literature, found an expert, picked up the phone, and made a call. If I had a problem with fruits and vegetables, I called Dr. Robert Shewfelt, professor of food science and technology at the University of Georgia. For a starch problem, I called Dr. Carl Hoseney, professor of grain science at Kansas State University. These experts were generous with their time and knowledge, and were an enormous help to my education. Over the years I studied with culinary experts from all over, including those from La Varenne and Le Cordon Bleu in Paris, and Leiths School of Food and Wine in London.

Eventually, I developed a reputation for being able to solve cooking problems. Teachers; chefs; food producers like Pillsbury, Procter & Gamble, etc.; and my hero, Julia Child, consulted with me about their issues in the kitchen. I loved Julia. She would call the next day and tell me exactly what she did and how it came out. With big companies, I wouldn’t know whether what I suggested had worked until one of their people would rush up to me at a conference and say, “You saved us on that chocolate cake!”

I have taught all over the United States and from Vancouver to Melbourne to Erice, in Sicily. I love to share my findings, so I have written three books: CookWise (which won a James Beard award in 1998), BakeWise (which won a James Beard award in 2008), and now KitchenWise, a handy guide to food science with a few of my favorite recipes so that you can create magnificent food.

A little science can free you to be much more creative in the kitchen. For example, 1 egg will almost set 1 cup of liquid. For a quiche or custard with 2 cups of cream or milk, for a firm set, you will need 3 eggs, or 2 eggs plus 2 yolks. Now that you know the limiting factor, you are free to go wild with the rest of the recipe—add all the veggies, cheese, or bacon you like!

KitchenWise’s goals are to enable you to spot bad recipes and know how to fix them, to know some science of taste and flavor so you can make a good dish taste great, and to allow you to consistently prepare wonderful, delicious, beautiful food. Bon appétit!






CHAPTER ONE FLAVOR


WHAT MAKES FOOD TASTE GREAT

For centuries, cooks have strived to make the most flavorful dishes. By learning more about taste and flavor, we can make good food taste great.

What Is the Difference Between Taste and Flavor?

We tend to use the words “taste” and “flavor” interchangeably, but scientifically speaking, they’re not the same. The physical taste receptors on our tongues and in our mouths correspond to only five primary tastes: sweet, sour, salty, bitter, and the savory sensation called umami. Taste buds contain clusters of fifty to one hundred receptor cells that represent all five tastes. While some areas are more sensitive to certain tastes, we actually have receptors for all five tastes on all areas of the tongue.

Technically, taste refers only to these five physical taste receptors, while flavor includes all the things—taste, temperature, texture, aroma, color—that help us recognize a food as being herby, nutty, spicy, fruity, and so on. Aroma is key to identifying these flavors, as our sense of smell is much more refined than our sense of taste.

Flavor includes everything that contributes to our thinking a food is delicious.

The Role of Taste Receptors

Taste receptors can help sustain life. To our bodies, sweet indicates energy-producing sugars, bitter is a warning of possible toxins (deadly alkaloids are bitter), salty points to minerals that our bodies cannot survive without, and umami indicates life-giving protein.


Chemical Makeup of the Five Physical Taste Receptors


	
Sweet indicates energy-giving carbohydrates.

	
Salt indicates life-sustaining minerals and subdues bitterness, allowing other flavors to emerge.

	
Umami (salts of glutamic acid—protein savory taste, sometimes perceived as ripeness or sweetness) indicates life-giving proteins.

	
Bitterness is a warning of potential toxicity—all natural toxins are bitter.

	
Sour may indicate the onset of spoilage—proceed with caution.





What Sends Taste Buds Zinging?

Dr. Harold McGee, author of On Food and Cooking, points out that big food compounds like carbohydrates, proteins, and fats do not affect our taste buds much, but their smaller component parts—sugars from carbohydrates, amino acids from proteins, and fatty acids from fats—are extremely flavorful. This is exactly what some of our basic tastes indicate. For example, sugars set off our sweet taste buds, and certain amino acids and small pieces of protein set off our umami taste buds.

How do we make these small flavorful compounds that send our taste buds “zinging”? Cooks use everything from heat (actual cooking) to the interaction of ingredients to techniques like layering (adding ingredients at different stages of cooking) to creating umami by selecting the right ingredients (choosing ripe products or fermented products for an intensely flavorful result) to strategically storing food (aging and standing, allowing the breakdown of food [carbohydrates to sugars, protein to amino acids, and fats to fatty acids] for more flavor) to get great flavors.

HEAT FOR FLAVOR

We humans and our ancestors owe much to cooking with heat—we actually owe the size of our brains to cooking. Harvard’s Dr. Richard Wrangham and his colleagues studied how important cooking was in human evolution. Cooking made plant foods softer and easier to chew and substantially increased their available energy, particularly in the case of starchy tubers. This enabled Homo erectus to evolve with larger brains. Bigger brains required more food. The modern human brain requires a whopping 20 to 25 percent of our energy (food) intake!

When we apply heat to food, the flavor changes as structures break down. These physical changes make more nutrients available to our bodies, and also make more flavors available. Many vegetables, like onions, carrots, sweet peppers, and fennel, seem to become sweeter when cooked. There are several factors at work behind this phenomenon, including evaporation and chemical changes that remove some acidic or unpleasant-tasting compounds.

Why do carrots get “sweeter” when cooked? The actual weight or percentage of sugar in raw carrots and cooked carrots is the same. But when heated, some of the molecules of double sugars (glucose) break down into single sugars (fructose), which magnifies sweetness.

Increased sweetness with cooking can be as simple as cell destruction. The sugars are in the carrots all along, but in raw carrots the cell structure is so firm and rigid that even chewing does not liberate many of those sugars. The cell structure of carrots is destroyed by cooking, making their sugars easily accessible.

Many flavor changes take place when we heat food—everything from the structural breakdown just described to water loss to removal of off-tasting compounds.

Heat and Water Loss

When water is lost, flavors become more intense. This happens with a small water loss, as in a brief steaming or boiling of vegetables, or an extensive water loss, as in drying. You can get marvelous, intense flavors by oven-drying tomatoes at 200°F for an hour or two. Cooks seeking lots of flavor with a minimum of ingredients will oven-dry seedless grapes, which become sweet, complex flavor enhancers.

In roasting, the liquid that comes out of the vegetable cells as they are heated immediately evaporates, and this drying concentrates flavor. Long roasting of vegetables like onions and root vegetables caramelizes their exterior for more complex, sweet tastes (for more on caramelization, see the following section, “Browning”).

Heat and Loss (or Formation) of Unpleasant Flavors

Two families of vegetables whose flavors change dramatically with cooking are onions and members of the genus Brassica. When onions cook, some of their strong sulfur compounds dissolve or break down, and many evaporate, making the onions milder and more pleasant or sweeter-tasting.

Members of the brassica family (cabbage, cauliflower, broccoli, Brussels sprouts, kale, mustard, rutabagas, collards, turnips, etc.) do not fare well flavor-wise with extended cooking. If you increase the cooking time of cabbage from five to seven minutes, you double the quantity of pungent hydrogen sulfide gas (which has the smell of rotten eggs) the cabbage produces, whereas cabbage cooked briefly has fascinating, subtle, sweet flavors.

Flavor In/Flavor Out

Most of the time, cooks want to keep the flavor and nutrients in vegetables. Classic cooking methods like blanching (plunging a vegetable into boiling water for a brief cooking time), steaming, broiling, grilling, or stir-frying do an excellent job of keeping flavors in. Chemically, the outer starch cells swell to limit flavor loss. High-temperature cooking like grilling and frying can produce browning reactions (see the following section, “Browning”), which add to and enhance flavors in a major way.

Sometimes cooks want to extract flavors, such as when making stocks or sauces. They do this by putting foods into cold water, bringing the temperature up slowly, and simmering for a long time. If you have ever sampled the onions or celery that are strained out after making stock, you know they are almost tasteless, having given all their flavor to the broth.

Browning

When table sugar (sucrose) reaches very high temperatures (over 300°F), it melts, then starts to break down, or caramelize. Different sugars are formed, sugars break apart, some of these rejoin. At any given moment between clear melted sugar and dark caramel, there is a unique mixture of sugars—over 128 different sugars have been identified. Many of these are shades of brown and have the wonderful flavors we associate with caramel.

There is a way to make the delicious sweet compounds that you get in caramelization at lower temperatures. The Maillard reaction is a series of complex reactions that produce, at much lower temperatures, the same sweet compounds that you get in caramel, plus many others, because, in addition to sugars, proteins are involved. Everything from toast to fried foods and roasts get this rich-tasting brown coating from the complex reactions caused when certain sugars and proteins are exposed to heat.

Three conditions are necessary for successful lower-temperature browning: proteins, certain sugars (known as reducing sugars), and a nonacidic environment (acids prevent browning). But with low acidity, the more reducing sugars (sugars with a certain shape) and protein in a product, the browner and more flavorful it gets.

Some sugars, like glucose (found in corn syrup), enhance browning. If you substitute as little as one tablespoon of corn syrup for one tablespoon of sugar in a cookie recipe, you will get cookies with a remarkably browner surface. If you baste a turkey or roast a chicken with something that has reducing sugars and protein, it will get much browner than if you basted it with oil.

Browning meat at the end of cooking instead of at the beginning produces fast browning. Because juices containing protein and sugar have come to the surface and evaporated at the end of the cooking time, there is a considerably greater concentration of surface sugar and protein. Now, with an elevated temperature, browning occurs rapidly.

Cooks use these delicious sugars and breakdown products from browning and caramelization to enhance flavors in all kinds of dishes. For example, when reducing a sauce, some of the sauce dries on the sides of the pan and caramelizes with the heat. Good cooks carefully redissolve these bits into the sauce. Browning can happen suddenly. Care should be taken not to over brown, as too much browning can taste burnt and may also be less healthy.

HOW INGREDIENT INTERACTIONS INCREASE FLAVOR

Salt

Salt has complex, indirect influences on flavor. Pastry chefs have always said adding a pinch of salt to desserts brings out their sweetness. Dr. Gary Beauchamp and researchers at the Monell Chemical Senses Center in Philadelphia demonstrated the interplay between salt and sweetness in a study. Beauchamp had a diagram representing bitterness in a dish. When sugar was added, the bitterness dropped significantly, so that sweetness and bitterness were equal in strength. Next, he added a little salt. The bitterness dropped to nothing and there was only sweetness left.

To re-create this at home, get some tonic water, which contains both bitter quinine and sugar to moderate it. Pour two samples of the tonic water. Taste one plain; to the second sample, add a pinch of salt, then taste it. Amazingly, you will find the bitterness dramatically reduced—the sample is almost like sugar water!

You have probably experienced this many times, when you think about it. It’s why some people put salt on grapefruit or cantaloupe.

Sugar

Researchers at the University of Nottingham in England have analyzed the gases present in the nasal cavity. They gave test subjects gum that contained mint and sugar and asked them to chew until the flavor was gone. When subjects reported the flavor was gone, there was still mint in their nasal cavities. They were given a dose of sugar, and the mint flavor returned. A friend from the UK reports that as a child, when their gum ran out of flavor, they rolled it in the family sugar dish and it was like new.

As little as a half teaspoon of sugar in a dish can make an amazing taste difference.



Here is a recipe for a delicious, refreshing salad that illustrates the effects of salt and sugar on flavor.


PEA SALAD


What This Recipe Shows

A small amount of salt suppresses the onion’s bitterness to allow other flavors to come through.

The addition of sugar to this dressing changes an ordinary salad into an extraordinary salad.




	1 head washed iceberg or butter lettuce chopped or torn into ½- to ¾-inch pieces, drained well

	½ large red onion, chopped medium fine

	3 stalks celery, chopped medium fine

	1 (16-ounce) package frozen green peas

	¼ cup mayonnaise

	¼ cup sour cream

	1 teaspoon sugar

	¼ teaspoon fine sea salt

	4 strips crisp cooked bacon, crumbled (optional)



In a glass bowl, sprinkle lettuce first, then chopped onion, celery, and defrosted green peas.

In a small bowl, stir together mayonnaise, sour cream, sugar, and salt. Toss this mayonnaise mixture with the other ingredients. Low-fat mayonnaise and low-fat sour cream are also delicious in this recipe.

Sprinkle with bacon crumbs and serve cold.

Makes 6 servings



Intensely Flavored Ingredients

Good cooks keep an arsenal of ingredients on hand to add kick to their recipes.

Citrus Zest

Citrus zest (finely grated orange peel, lemon peel, lime peel, etc.) adds a real flavor burst to a dish.

Fresh Ginger

Grated fresh ginger is another intense flavoring ingredient. Remember, fresh ginger contains an enzyme that will attack collagen (the casing of meat fibers and a main component of connective tissue) and meat fibers. It will prevent gelatin (which is what collagen turns into when it’s cooked for longer times at lower temperatures, as in braising, for example) from setting. Ginger tenderizes meat, which is why it is mixed with thinly sliced chicken or beef and allowed to stand briefly before the meat is cooked.


Fermented Foods


During fermentation, large, bland molecules break down into smaller, more flavorful compounds, producing dramatic changes in flavor. Fermented products—including wine, coffee, tea, and soy sauce, to name a few—can add complex flavors.

FLAVORFUL FAT

Some flavor components in foods dissolve in water, and some dissolve in fat. One of the reasons fat-free foods often taste so boring is that the fat-soluble flavors in the dish remain locked in the food. Even a tiny bit of fat can dissolve and carry flavors, making a dish that contains some fat much more flavorful than if it were fat-free. Fat dissolves and releases fat-soluble flavors that might otherwise be locked up. Cooks know that fat makes food taste better by coating the mouth and holding flavors for complete and rounded tastes.

LAYERING FOR FLAVOR ENHANCEMENT

Cooks “layer” flavors for complexity of both texture and taste. Famed Creole chef Paul Prudhomme sautéed onions, peppers, and celery at the beginning of a gumbo, then added fresh onions, peppers, and celery halfway through cooking and again shortly before finishing. The ones added at the first instance cook to a mush, while those added last are crisp-cooked, and those added halfway have a texture in between. Each batch contributes different flavors and textures.


THE MAGIC OF UMAMI

Have you ever wondered why people put ketchup on hamburgers, or why pizza is so popular? It’s all about umami, our fifth taste receptor, and synergism—the interaction of two or more substances that produces a combined effect greater than the sum of their parts. When you combine one source of umami with another type of umami, you don’t get double the taste kick—you get eight times the flavor. Wow!

Descriptions of this just-short-of-undefinable taste can range from “meaty” or “savory” to “yummy,” “tasty,” “delicious,” or “absolute perfection.” I first heard the word “umami” years ago, when it was used by Jon Rowley, a fish expert, as a description of “indescribably delicious”—a perfection in taste that sends one into a state of ecstasy.

Taste researchers Stephen D. Roper and Nirupa Chaudhari of the University of Miami Miller School of Medicine brought this near mystical taste to an earthly level in 1997 when they identified taste buds on the tongue that respond to umami, and have now cloned umami taste receptors. This put umami on a firmer footing than some of our long-recognized tastes. The receptors for sour and salty are well understood, but there is still controversy about bitter, and sweet appears to have multiple mechanisms.

Sources of Umami

“Yummy” and “tasty” sound great, but exactly how do cooks accomplish them in their dishes? The umami taste is produced by a number of naturally occurring compounds—salts of amino acids like glutamic acid, and nucleotides like guanosine 5’-monophosphate (GMP), inosine 5’-monophosphate (IMP), and adenosine 5’-monophosphate (AMP).

Let me translate. Amino acids are the basic units that link together to form proteins. Proteins can consist of hundreds of amino acids hooked together. Nucleotides are small molecules used in protein synthesis as part of the template to tell which amino acids are joined to form a specific protein. The important thing to know is that these are small flavorful molecules, not huge proteins.

Synergism

Some umami taste–producing compounds have a magnifying effect on each other. A mixture of 50 percent glutamate and 50 percent umami nucleotide produces eight times the flavor as either of the umami compounds alone.

For maximum flavor, use a natural source of glutamate and a nucleotide source of umami. Some chefs keep dried shiitake mushroom powder, which is available from a number of sources, on hand to sprinkle on dishes for super umami flavor.



Selected Natural Sources Of Umami-Rich Foods**



	Natural Sources of Glutamate (amino acid)




	Food

	(mg/100 g)





	Kombu (rausu, ma, rishiri, hidako, naga)*

	240–3380




	Parmigiano Reggiano, Italy (hard type)

	1200–1680




	Soy sauce

	400–1700




	Nori

	550–1350




	Dried tomatoes

	650–1140




	Dried shiitake mushrooms

	1060




	Nam pla

	950




	Oyster sauce

	900




	Miso

	200–700




	Anchovies

	630




	Salted squid

	620




	Green tea

	220–670




	Dry-cured hams

	340




	Emmental cheese

	310




	Kimchi

	240




	Clam

	210




	Cheddar cheese

	180




	Oyster

	40–150




	Scallop, natto*

	140




	Shimeji mushroom

	140




	Shrimp/prawn

	120




	Green peas, lotus root, garlic, mussel*

	100–110




	Corn

	70–110




	Common mushroom

	40–110




	Uni (Sea Urchin)

	100




	Potatoes

	30–100




	Enoki mushroom

	90




	Japanese littleneck clam

	90




	Chinese cabbage

	40–90




	Bamboo shoots

	14–90




	Caviar, shungiku*

	80




	Soy beans, fava beans*

	60–80




	Sweet potato, spinach, truffles, carrot*

	40–80




	Shiitake mushroom

	70




	Daikon

	30–70




	Niboshi, kotsuobushi*

	30–50




	Asparagus, cabbage*

	30–50




	Chicken

	20–50




	Onion, green onion*

	20–50




	Wakame

	2–50




	Frozen shelled shrimp

	15–30




	Celery, octopus*

	20–30




	Mackerel, sardine*

	10–30




	Chicken eggs

	20




	Burdock root, ginger*

	20




	Natural Sources of Guanylate (nucleotide)




	Food

	(mg/100 g)




	Dried shiitake mushrooms

	150




	Enoki mushrooms

	50 (heated)




	Nori

	3–80




	Dried tomatoes

	10




	Natural Sources of Inosinate (nucleotide)




	Food

	(mg/100 g)




	Niboshi (dried baby sardines)

	350–800




	Kotsuobushi (dried, fermented, smoked Skipjack tuna)

	470–700




	Tuna

	250–360




	Aji (horse mackerel)

	270–330




	Sea bream

	180–300




	Hamachi (fish)

	230–290




	Sawara (Spanish mackerel)

	250–280




	Mackerel

	130–280




	Sardine

	280




	Bonito

	130–270




	Dried shirasu (whitebait)

	240




	Chicken

	150–230




	Pork

	230




	Cod

	180




	Shrimp/prawn

	90




	Beef

	80




	Oyster

	20





* Foods with similar or the same values are listed together to save space.

** Courtesy of the Umami Information Center. Copyright Umami Information Center


THE BEST HAMBURGER STEAKS

When my children were growing up, this was their favorite dinner. These burgers are a perfect example of the synergism of umami at work. Tomatoes (in the ketchup) are a source of a glutamate and beef is a source of a nucleotide. Wham! Eight times the flavor! No need for buns.


What This Recipe Shows

Salt reduces bitterness to enhance flavors in other ingredients.

Heating the empty pan prevents sticking.




	1 ½ pounds ground beef (any kind is fine—my favorite is ground chuck)

	1 cup thinly sliced mushrooms (optional)

	½ teaspoon fine sea salt

	Ground black pepper

	½ cup ketchup

	½ cup water



Divide the ground beef into 4 equal portions and shape them into round patties 3 to 4 inches in diameter.

Heat a large skillet (10 to 12 inches, large enough to hold all 4 patties) over medium heat until its upper edge is hot. Increase the heat a little and add the patties. Cook until well browned on the bottom, about 3 minutes. Turn the patties over and cook until browned on the other side.

Drain off as much fat from the skillet as you can. Off the heat, add the mushrooms, sprinkle with the salt and pepper to taste, and stir.

Return the skillet to the heat, add the ketchup and water, and stir. Simmer until the sauce has reduced and the meat is cooked thoroughly, about 3 minutes. Spoon the sauce over the patties and serve hot.

Makes 4 servings



SELECTING THE MOST FLAVORFUL INGREDIENTS

When you taste a truly ripe piece of fruit, you experience umami. As tomatoes ripen, there are changes in glutamate, a compound that stimulates your umami taste receptors. The glutamate in a tomato goes from 10 mg per 100 ml of juice to 100 mg per 100 ml. This dramatic change is reflected in its taste—from a cardboard-tasting, unripe tomato to the absolutely delicious flavors in a truly ripe tomato.

In ripening, like in fermentation or aging, a wild mix of reactions and changes takes place. Fruits go from a hard, sour, inedible, almost-invisible by-product of a plant to a sweet, juicy object with brilliant colors and enticing aromas. They change in color, taste, aroma, size, weight, texture, and nutrient content.

A plant needs distribution of its seeds. If all the seeds fall directly under the plant, as they grow they will rob each other of nutrients and light. So the plant makes fruit, the plant’s seed-bearing ovary, enticing to animals, that will eat the fruit and spread the seeds within it. To attract the attention of animals, the fruit becomes bright in color, large, aromatic, and sweet. Humans should look for the same qualities and choose the brightest and most fragrant options on hand.

STORING UP FLAVOR

The breakdown of proteins during aging and ripening produces flavorful amino acids. Certain foods, like the great cheese Parmigiano Reggiano, get their intense flavors from breakdowns that occur during long storage, when some of their proteins break down into amino acids. The shiny flakes in aged Parmesan are crystallized tyrosine—the amino acid that is supposed to pep you up. I once saw a shop owner in a tiny Italian village who was making use of this fact for promotional purposes. In his small cheese shop window, he had a large sign that read, “Parmigiano Reggiano is more effective than Viagra!”

ALCOHOL AND FLAVOR

Alcohol, be it wine, beer, or hard liquor like vodka, is a powerful flavor extractor. It dissolves not only water-soluble and fat-soluble flavors but also dissolves flavor components that neither water nor fat can dissolve. For example, we use alcohol to extract flavor from vanilla beans, and the reward is vanilla extract.

This ability of alcohol to extract and carry flavors makes it a great asset for cooks. For hundreds of years, chefs have used wine to deglaze pans. When you splash a few tablespoons of wine into a skillet that was used to sauté meat or vegetables, you usually scrape up the stuck-on bits of food so they’ll dissolve in the wine, a technique known as deglazing the pan. By doing this, you’re not only getting the flavors of the wine and of the caramelized bits in your dish, you’re also getting some extra flavors that only alcohol can extract. However, wine is not the only thing that can be used to deglaze a pan.

Mixtures of water, fat, and/or alcohol dissolve and carry more flavor components than one of these alone. Some things dissolve in water, some in fat, and some in alcohol. Alcohol, however, has the great advantage that it dissolves both fat and water-soluble components, as well as some flavor components that neither fat nor water can dissolve.

Cooks know that a small amount of alcohol can make a huge flavor difference. Cookbook author and teacher Patricia Wells once asked me why a little vodka, which is relatively weak in flavor but high in alcohol, made such a difference in the taste of tomato sauces. Vodka itself does not have a lot of taste, and the tomato sauce is frequently boiled for ten minutes or more after the vodka is added, long enough to boil off most of the alcohol. But there are flavor components in tomatoes that are alcohol soluble. Once the alcohol dissolves that flavor component and releases it into the sauce, it doesn’t matter what happens to the alcohol. It has done its job.

That teaspoon or tablespoon of sherry added to the soup may not seem like much, but it can mean a lot flavor-wise!

Does It All Evaporate?

Alcohol boils at a lower temperature than water in the tomato sauce, for example, so you’d think the alcohol would completely evaporate before the water, but this doesn’t happen. Some of the alcohol and water combine to form an inseparable mixture called an azeotrope. Even after lengthy boiling, some alcohol remains bound with water.

Not surprisingly, the cooking method and cooking time also influence how much alcohol evaporates. Flambéing removes about 25 percent of the original alcohol. Simmering on the stovetop for 30 minutes evaporates about 65 percent of the alcohol, and 2 ½ hours of simmering removes about 95 percent of the alcohol.

One Bite Influences the Next

The taste of one bite or sip influences the taste of the next bite or sip. This is clear in tasting wine. Food changes the way wine tastes. The dominant taste in the food changes the flavor of the wines, in varying degrees.


Five Tastes and Wine


	
Sweet makes wine stronger.

	
Acid makes wines milder (less acidic).

	
Salt subdues bitterness, allowing other flavors to come out.

	
Umami is most pronounced in wines made from grapes that are ripe to perfection.

	
Bitterness warns of toxicity—all natural toxins are bitter. Wines with more tannins are bitter.










CHAPTER TWO PROTEINS


Proteins, whether they be in the form of animal muscle fiber (beef, pork, lamb, chicken, turkey, etc.), or other proteins such as fish, eggs, and cheese, are a major part of our diet. Knowing how to cook proteins so that they are moist, tender, and flavorful can improve meals, and knowing how to solve protein cooking problems can save time and money.

HOW PROTEINS COOK

Natural raw proteins are totally separate, individual units. Think of them as pieces of ribbon, curled around or wadded up. They have bonds across their curls to hold them together, with plenty of room for light to go between them. You can see right through a raw egg white.

Coagulation Through Heat

When you heat many natural proteins, or expose them to acids, salts, or even to air, the bonds holding them together break down. The springs and coils pop open and unwind. This unwound protein (called a denatured protein, because it has changed from its natural form) is now floating about with its bonds sticking out. Immediately, it runs into another unwound protein that has its bonds exposed, and the two join. Now there is no longer room for light to go between the proteins. The egg white becomes opaque, solid white; the chicken breast or fish becomes solid white. The proteins have coagulated (cooked).

When proteins from different directions join together in a great three-dimensional mesh, water is trapped throughout. This cooked protein is soft and moist and tender, like a perfectly cooked, juicy chicken breast. If you continue to heat the proteins, or expose them to acid, the bonds between the proteins tighten up and squeeze the water out. The proteins then become tough and dry.

The big secret in protein cookery is gently, gently. You want just enough heat or acid or exposure to air to make the proteins denature (unwind) and loosely join together.

The degree of cooking of a tender, lean cut of beef is in part a matter of personal preference. From the technical point of view, the meat proteins start to lose a little moisture when their temperature reaches as low as 105°F, when the meat shrinks around the fiber bundles the protein mesh tightens. Around 140°F, the meat fibers start to shrink lengthwise, and real moisture loss and toughening begin. Tender, lean cuts of beef are usually very juicy if kept at 145°F.

Time and Temperature

Different proteins coagulate (cook) at different temperatures, and even the same protein can cook at different temperatures. Usually it is a matter of both time and temperature. With a stirred custard (crème anglaise), for instance, if you heat the custard slowly (in a double boiler or over simmering water with constant stirring), it starts to thicken when heated to around 160°F and gets to a good “coat your spoon” thickness between 170°F and 179°F. At this thickness, you can take it off the heat and cool it. Eggs in the custard cook to hard curds at 180°F, and if you get to this temperature too quickly, you will have a thin liquid with bits of scrambled eggs floating about instead of a thick, smooth custard. Heating custard slowly, you have a ten- to twelve-degree temperature range from the moment it thickens until it turns into scrambled eggs, giving you time to get it off the heat safely after it begins to thicken.

However, if you heat the same custard over direct high heat, the custard does not start to thicken around 160°F. It does not even begin to thicken until it reaches 179°F. You have only one degree of safety before it scrambles. It is no wonder that recipes tell you to cook custard gently using a double boiler.

Other Ingredients Influence Protein Coagulation

Other ingredients can greatly influence the temperature at which proteins cook.

Acids

Acidic ingredients can make proteins lose their charge so they no longer repel each other, and this can make proteins unwind (denature). Custards with acidic ingredients like fruits or vegetables will cook sooner than those without.

Acids can completely “cook” proteins with no heat at all. Lime juice cooks scallops in ceviche. This is not to say it will be safe to eat as raw fish contains many other things that will not be killed by the acid. Some marinated shrimp recipes contain too much vinegar and produce tough “overcooked” shrimp.

Sugar

Large molecules, like sugar, probably delay protein coagulation simply by being in the way and slowing down the joining of unwound proteins as they bump into each other. A custard with extra sugar will take longer to cook. Of course, the amount of proteins you have will influence how quickly a custard will set, too. If you add an extra whole egg or yolks or whites, the custard will set sooner.

Starches

Starch granules swell with heat and can be very large. The exact nature of the way starches prevent protein coagulation is not known. It may be as simple as the swollen starch granules physically keeping the denatured proteins apart. Most household starches (cornstarch, flour, arrowroot powder) prevent eggs from coagulating in a custard or dairy proteins from forming curds in sauces.

STUCK! WHY DO PROTEINS STICK?

Once upon a time, a long time ago in the 1950s (before the days of nonstick cookware), my former husband and I started a boys boarding school, Brandon Hall. Thank goodness we started with just a few boys. I knew very little about cooking, and scrambling eggs was the bane of my existence. I would frantically stir, trying to keep the eggs from sticking to the pan. They stuck all the more. I scrambled a dozen eggs at a time, but with my frantic stirring, they just came out a small, knotty mess.

Fortunately, my German mother-in-law, Anna Hecht, came to visit and showed me how to scramble eggs. Heat the empty pan first! She got the pan hot, then poured in a little oil and tilted the pan to coat. Next, she poured in the beaten eggs and simply allowed them to stand on the heat for what seemed like forever. If she thought that they were cooking too fast, she lifted the pan from the heat, but did not stir. When the eggs began to set, she took a big spatula and pushed the curds to one side, which allowed the uncooked eggs to come in contact with the pan. With just a few strokes of the spatula, she could make two eggs puff and look like more than my dozen.

Heat the Empty Skillet First

Heating the empty skillet is the big secret. The metal expands, closing some imperfections and creating a hot surface. Eggs are liquid protein. When I poured them into the cold skillet, they ran into every pit and scratch in the metal. Then when I heated the pan, I was literally cooking the eggs into the pan. With the pan hot first, the eggs cooked on the surface, not down in it.

Grandmama Hecht waited until the eggs were set before she shoved them to the side. A major part of sticking is whether the food in the pan is done. When foods cook, the proteins coagulate, and the granules absorb water, swell, pop, and exude starch, which thickens any free liquid—the food becomes firmer. When this firmer state is reached, food usually stops sticking.

With many foods, the hotter, now dry, food surface browns. When this surface browning occurs, the food is no longer stuck to the pan. This happens with foods sautéed on the stovetop as well as with baked goods in the oven.

Let’s follow the preparation of boneless chicken fillets—a quick, delicious dish with a fabulous reduction sauce. For two breasts, use a 10-inch skillet (not a nonstick skillet—you get better browning with a regular heavy skillet). HEAT THE EMPTY SKILLET FIRST! It should not be smoking hot, but hot enough that the upper edge of the pan is hot to a quick touch. Lift the skillet off the heat; pour in two tablespoons of vegetable oil and tilt the pan to run the oil over its surface. Place the pan back on the heat and immediately add the chicken breasts, rib-side up. The breasts sizzle and stick to the hot pan. You can see that they are really STUCK! Don’t panic and start chiseling at them. They are not going to come loose.

Leave It Alone until It Browns

As Chris Tracy at Calphalon says, “This is a Zen moment!” Think happy thoughts. All is right with the world. Look to the heavens. Have a sip of zinfandel, if you are desperate—just don’t touch the chicken!

After about ninety seconds, which seems like an eternity, the breasts brown and release from the pan all by themselves. You simply slip a spatula under each and flip them over. Now they are stuck on the other side—another Zen moment. You have to leave them alone until they brown. Then they are free, unstuck, and you can transfer them to a serving platter.

Add half a cup of liquid—chicken stock or white wine works best—to the pan. Scrape up any browned stuck-on particles from the pan, add herbs, and reduce the liquid over high heat until only a few tablespoons remain. Stir in a little heavy cream and cook until the sauce thickens. Spoon this sauce over the chicken, garnish, and serve. (See the exact recipe below.)

The same technique applies to cooking other meats with a quick reduction sauce. You could use a fish fillet, pork, lamb, or beef (see the following recipe, Salmon Fillets with Sweet Mustard Dill Glaze)—whatever the meat, when you drop it into the hot pan, it gets stuck and stays stuck until it browns and releases all by itself.

All these same steps occur in the oven. If you grease or spray a pan with nonstick cooking spray (which you could also have used in the skillet on the stovetop) and bake a cake, muffins, or cookies until the bottoms are lightly browned, they will release from and come out of the pan nicely.

Overview: To minimize sticking, grease (use oil, melted shortening, or butter with oil) or spray a pan with nonstick cooking spray and be patient! Wait until the food is done or lightly browned to remove it. The recipes that follow illustrate easy stovetop nonstick cooking.


LEMON CHICKEN WITH THYME

A quick, delicious dish: seared boneless chicken breasts with a classic reduction sauce. Dinner for two, ready in minutes. I love to serve this with fresh asparagus that has been tossed with oil and cooked under the broiler for four minutes and/or tomato halves with a spoon of vinaigrette on each, topped with buttered breadcrumbs and broiled until the breadcrumbs are browned.


What This Recipe Shows

Preheating an empty pan prevents sticking.

Waiting until the chicken browns allows it to release itself from the pan.

Alcohol dissolves and frees water-soluble, fat-soluble, and other flavors that are neither water- nor fat-soluble.

Tips for making a successful reduction sauce: good wine, low-sodium stock, cook off all the wine before adding the cream, don’t over reduce the cream sauce (see the section “Reduction Sauces: Tips for Successful Reduction Sauces” in Chapter Five: Perfect Sauces for the reasons).




	2 medium boneless, skinless chicken breasts

	Finely ground sea salt and ground pepper

	½ cup buttermilk

	½ teaspoon fine sea salt

	2 tablespoons very mild olive oil or vegetable oil

	½ cup dry white wine like sauvignon blanc

	¼ cup low-sodium chicken stock

	½ teaspoon granular chicken bouillon

	1 teaspoon fresh thyme leaves

	1 bay leaf

	⅓ cup heavy cream

	Zest of 1 lemon



Sprinkle the chicken breasts with the salt and pepper. Place each breast between multiple pieces of wax paper and pound from the middle to the edges to make the breast more equal in thickness, about ¼ inch thick. Place the buttermilk in a heavy-duty zip-top plastic freezer bag and add the salt. Add the chicken breasts to the buttermilk mixture and seal the bag. Refrigerate for an hour or two. Remove the chicken from the bag, pat dry, and let warm up for 15 to 30 minutes or so before cooking.

Heat a 10-inch skillet over medium to medium-high heat until the upper edge of the pan feels hot to a quick touch or a drop of water sizzles lightly in the pan. Remove from the heat; pour in the oil and tilt the pan to run the oil over its surface. Return the pan to the heat and immediately place the breasts in the pan with the rib side up. The breasts will sizzle and stick to the pan. After at least 90 seconds, the breasts will brown and release from the pan all by themselves. If they are browning too quickly, lift them off the heat briefly. Turn each over. Again, they will stick. Wait until they brown on the second side and release and are thoroughly cooked, then transfer them to a covered platter. You may need to adjust the heat to low and cover the pan to cook a bit more, or finish the cooking in the oven.

Pour the wine and stock into the hot pan. Scrape the pan to loosen any stuck-on particles. Add the bouillon, thyme, and bay leaf. Bring to a boil over high heat and cook until only a few tablespoons of liquid remain. Stir in the cream and cook until the sauce thickens, then stir in the lemon zest. Remove the bay leaf. Spoon the boiling sauce over the chicken and serve immediately. For another delicious reduction sauce for chicken see the Apple Orange Sauce, below.

Makes 2 servings




APPLE ORANGE SAUCE

A slightly sweet sauce for chicken or pork with apple and a hint of orange—delicious!


What This Recipe Shows

Intensely flavored orange zest adds zip and flavor.




	½ cup apple juice

	½ teaspoon ground sage

	¼ cup apple jelly or apricot preserves

	2 tablespoons amaretto liqueur

	Zest of 1 orange



After cooking the chicken breasts as in the Lemon Thyme Chicken recipe, make the following reduction sauce in the skillet rather than the lemon thyme sauce. Add the apple juice to the hot skillet. Scrape the pan to remove any stuck-on particles. Add the sage and apple jelly or apricot preserves. Boil until reduced by half. Add the amaretto and cook for 1 minute. Add the orange zest. Return the mixture to a boil and cook until reduced to a sauce. Pour the sauce over the chicken and serve hot.

Makes 4 servings
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