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Though I am a scientist and not a cook, I love the art of cooking, the techniques, the equipment, the organization, and the proud and intrepid men who continually go back and back to improve on their work. In cooking, success is not extemporized. It is built on precision, the quest for truth, and the purity of flavors and textures.

My life with sous vide over the years had been aligned to its use in industry, but nearly thirty years ago I had the good fortune to work with Joël Robuchon, when I was able to display the many benefits chefs might enjoy when they understood the power of precise temperatures in cooking.

Thanks to my friend Stanislas Vilgrain, I was given the opportunity to come live in the United States, where I discovered another world of cooking, another perception of culinary science, and, in this, Thomas was an inestimable mentor. I met Thomas and his kitchen staff when several of his recipes were being adjusted and reworked to fit within the framework of sous vide cooking for Cuisine Solutions. I trained his staff in both of his restaurants, where I found the same exactness I had experienced with the Michelin-starred chefs of France.

Here at last is an excellent book about the technique of cooking sous vide. It’s both thoughtful and well documented, and it has been written by a chef of immense talent and modesty. Every page is a tribute to his open-mindedness and to his preciseness, and to the talents of those he works with—including Harold McGee, who has made the science so easy to understand.

Due to its exactness, sous vide cooking ushers us into the realm of temperature control so far unprecedented. And it is likely to continue to amaze us in the future as its usage evolves, and as more chefs embrace sous vide for their own imaginative ends. It is already playing an important part in a restaurant kitchen’s everyday repertoire. It is clearly going to become the pillar of food safety. A packaged product wherein all vegetative types of pathogenic bacteria have been destroyed and for which the risk of recontamination has been all but eradicated is a safer product.
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Bruno Goussault

Chief Scientist




A POWERFUL NEW COOKING TOOL 
HAROLD MCGEE

THIS BOOK INTRODUCES AMERICAN COOKS TO ONE OF THE MOST IMPORTANT culinary innovations of modern times. And what is this great advance? A way of heating foods precisely. At last! Heat is the most important ingredient in cooking, the one that can transform all the others into something delicious—or into something dry and dull. It’s also the ingredient that has been the hardest to measure or control. But in this book, Thomas Keller and his chefs illustrate the powers of precision heating with dozens of dishes that wouldn’t be as fine, or even conceivable, without it.

This new heating method is the twenty-first-century version of the bain-marie, or water bath, which goes back to medieval times. It goes by the name sous vide, meaning “under vacuum,” and it involves two new appliances and two basic steps. First you use a vacuum-packing machine to seal food tightly in a plastic bag. Then you immerse the bag in a water bath heated exactly to the optimal cooking temperature. The vacuum-packed bag hugs the food, protecting it from contact with the water while transferring the heat directly from the hot water. The bath is regulated by a device called an immersion circulator, a combination of thermometer, heater, and pump that monitors the temperature, heats the water just enough to maintain the temperature you set it to, and moves the water around so the temperature is even throughout the bath.

“Sous vide” isn’t really the best name for this method, because the vacuum-packing the term actually refers to is less important than temperature control. “Precision cooking” would be a better term. But for now, sous vide is it.

The heart of sous vide cooking is the controlled application of relatively low heat—just hot enough to cook the food properly, no more. A pot of boiling water or a hot oven cooks food at a higher temperature, so that by the time the center of the food reaches the proper temperature, the outside is at least partly overcooked. If you don’t get the timing just right, meats end up dry and vegetables mushy. But if you heat food in water maintained at exactly the temperature you want the food itself to reach, it will end up cooked properly throughout.

As discussed on here, the sous vide method was developed in France in the early 1970s. Cooks in the United States first heard about it a decade later, but the Food and Drug Administration raised safety concerns, and the equipment was unfamiliar and expensive. Sous vide cooking more or less faded from the scene until 2000, when Gérard Bertholon, a French chef turned food-company executive, demonstrated its virtues to Daniel Boulud, Thomas Keller, and other leading American chefs and showed them how to use it safely. The chefs then discovered what remarkable things they could do with it, and the word spread.

It’s fitting that the first book to present the sous vide method to English-speaking cooks comes from Thomas Keller, one of the most creative and admired chefs of his generation, whose cooking is deeply rooted in the French tradition. No one is in a better position to show that, far from being some passing high-tech fad, sous vide is a lasting contribution to fine cooking, a technique that makes it possible to cook foods more consistently and delicately than ever before.

The most important and obvious benefit of temperature control is that it ensures against under- or overcooking food. But as they’ve experimented with degree-by-degree precision cooking, chefs have made some unanticipated discoveries. In the past, we’ve defined the doneness of meats and fish and eggs in terms of three or four broad categories spanning a total temperature range of 10 degrees C (18 degrees F) or more. Yet it turns out that just 1 degree C (2 or 3 degrees F) can make a difference! Cooking salmon gently keeps it moist, but salmon cooked to 48.9°C (120°F) is moist and slightly tacky, while salmon cooked to 50.6°C (123°F) is slightly firmer and no longer tacky. An egg soft-cooked at 60°C (140°F) is barely jelled throughout; at 62.8°C (145°F), the yolk is actually firmer than the surrounding white. Sous vide cooking has opened up new realms of texture and flavor that weren’t discernible before and that still aren’t fully understood.

Sous vide has also opened up a new frontier in cooking times. Traditionally, tough cuts of meat were cooked for several hours at 82.2° to 93.3°C (180° to 200°F) to dissolve their connective tissues into soft gelatin. But those high temperatures also squeeze moisture from the meat fibers and dry them out. Today, some chefs are preparing these meats medium-rare by cooking them at lower temperatures for much longer. Here again cooks are coaxing new textures and flavors from familiar ingredients and raising new questions for food science.

Kitchen ingenuity has even turned the vacuum-packing machine itself into a tool for refining traditional dishes and inventing new ones. The original industrial purpose of vacuum-packing was to make foods easier to handle, limit their exposure to the air, and give them a longer shelf life. Restaurant chefs derive these same benefits from it, but they have also discovered that vacuum-packing can make food look and taste better. It maintains the shape of fish and meats during cooking, for example, and compresses fruit slices so that they become translucent, intense, almost meaty.

Do the advantages of the sous vide method portend the mechanization of professional cooking, the triumph of technology over craft? I don’t think so. Precision heating offers unprecedented control over texture and flavor, and consequently more textures and flavors to choose among—just as cooks can now choose from an unprecedented range of ingredients and techniques from all over the world. Cooking is certainly becoming less simply traditional, but at the same time it’s becoming more personal, more expressive of each cook’s individual imagination and taste.

In this book, four gifted chefs explain the principles of sous vide cooking and share what they’ve created with its help. They’ll give you an extensive view of this new territory and its possibilities. And then it’s your turn to explore.




PRECISION OF EXECUTION

THE FUNDAMENTAL ADVANTAGE OF SOUS VIDE IS PRECISION. BEFORE SOUS VIDE,

 every time we applied heat to food, we relied on our senses and our experience to know when the food had reached the right temperature—that is, to know when to stop the cooking, because you almost always cook food at a higher temperature than you want the food to reach. When we roast a saddle of lamb, for example, the cooking temperature is hundreds of degrees higher than the 54.4°C (130°F) we want the finished lamb to be. With sous vide, we can cook it at 54.4°C for as long as it takes.
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The degree of precision sous vide allows is extraordinary, but you still have to know how to cook. Sous vide enables you to be precise in determining cooking temperatures, but you’re still cutting that lamb saddle, tying it, engaged in the repetition of techniques that results in a perfect lamb saddle day after day. The precision sous vide allows is a reminder of how precision underlies everything we do at our restaurants. Precision of craft, precision of execution is a daily, hourly, minute-by-minute striving.

From a practical standpoint, precision’s goal is consistency, and consistency may be the single most important factor in any restaurant’s success, whether that restaurant is a casual or a fine-dining destination. Consistency not the progressiveness or refinement of the cuisine, the depth of the wine list, the design of the room, the quality of the product—is ultimately what the best restaurants are judged on.

Any restaurant raises certain expectations in the mind of the customer, and the restaurant succeeds only by matching or exceeding those expectations. For those restaurants that promise dining of the highest quality, expectations are very high. Precision of execution, from the cooking of the lamb to the way the server puts his or her thumb on the rim of the plate, rather than on top of it, and everything before, after, and in between, is what we are judged on. It is critical at every level, from the moment the first commis arrives in the morning to the moment when the counters are wiped down before the kitchens empty for the night. It’s not enough to succeed at our goal 90 percent of the time. We fail if we are not consistent.

When I noticed one evening at per se that the painter’s tape that holds down the night’s menus at the pass had been cut at right angles with a knife, I was surprised, then gratified. That one of the servers, Zion Curiel, had decided to take this small, arguably irrelevant detail, something the customer never sees, and bring some precision to it, exemplifies the overriding ethos of the restaurant.

Precision is also about setting examples. Examples are important to us culturally; without them, we don’t lay a foundation for the next generation. In the restaurants, the precision with which we accomplish the same tasks over and over reinforces the importance of that precision for our younger staff—whether it’s cutting the painter’s tape, or the way we put things away, or buying the lamb, acknowledging the quality of that lamb, having the same suppliers, and so on. Precision goes beyond the restaurant.

Cutting brunoise, the very fine vegetable dice, is another example of precision. You cannot have precision without repetition. You perform a technique over and over and over and over again until it becomes part of you, in your movements, in your muscles, in the way you feel. Consistency is taking precision of action and making it routine.

Part of what so appeals to me about repetition is ritual. Precision is not just a matter of doing the same thing over and over—it’s about really loving repetition, the chance to do something again and again, ideally at the same point in the day. The repetition of doing it over and over every day results in being able to have a cut that leaves little flesh on the bone, giving you the best yield from the best possible fish. You get really good at it. You get closer and closer to the perfect cut.

And sous vide allows us, after we’ve done all that work, to apply heat in the most exacting way, to cook the food with the precision that we began with when we got to work. If you don’t cook it right, all your work is lost. So precision in this sense is simply a respect for life, not wasting anything.

In the same way that sous vide is one component in a broad spectrum of cooking techniques, it is also one component in our quest for precision at every level. In other words, sous vide is this: another step in our culinary evolution.




WHY SOUS VIDE?

WHY USE SOUS VIDE? YOU CAN, AND SHOULD, ASK THE SAME ABOUT ANY technique. Why sauté, why roast, why grill? Yet we don’t think to question these techniques, because they have been around for so long. Sous vide techniques are new, and so we’re naturally a little quizzical, even skeptical. The answer is: we use sous vide because it allows us to achieve specific results that can be achieved only this way.
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Sous vide is not complicated or mysterious, but rather straightforward and exact. Like all cooking techniques, it is defined by a temperature-time equation: a given temperature is applied to food for a given time.

The two basic facts that distinguish sous vide from the other cooking techniques are these: we vacuum-pack the food in plastic (using a vacuum packer), and we cook it in water that rarely exceeds 85°C (185°F), well below simmering, and usually a good deal lower. We program and maintain temperature with an immersion circulator.

Sous vide is no more complicated than that. And it gives us the extraordinary ability to cook food at the same temperature we want it to reach. When we use most other cooking techniques, we subject the food to temperatures far hotter than we want that food to be. When we roast a beef tenderloin, we may only want it to reach 51.7°C (125°F) at its center, and yet we put it in an oven that’s 107.2°C (225°F) higher than that. To cook that same beef tenderloin sous vide, we would vacuum-pack it and put it into 51.7°C (125°F) water. The advantage here over roasting is that when you use the oven, you have to determine, either by intuition and experience or by using a thermometer, when it reaches 51.7°C (125°F) because the internal temperature is racing upward toward the oven temperature; when you use sous vide, that tenderloin can’t go higher than 51.7°C (125°F). It hits the optimum temperature and it stays there until you’re ready to serve it.

Moreover, when you use a high-heat method such as roasting, the exterior of the meat gets very hot, past well-done, and inside you get what we call the bull’s-eye effect—successive rings of well-done, medium-well, medium, and rare. With sous vide, our entire tenderloin, not just the center, is the temperature we want it to be.

Indeed, sous vide is considerably easier than the other techniques because it takes all the guesswork out of cooking. If we want to sauté, say, a lamb loin to an internal temperature of 54.4°C (130°F), so that it will rise to 60°C (140°F) by the time we slice and serve it, we have to be vigilant. But with an immersion circulator, we can program a temperature of exactly 60°C (140°F) into our cooking vessel. We can’t heat our sauté pan to exact temperatures; we can only judge when it’s the right temperature by observing the ripple in the oil or the smoke beginning to rise from the pan.

If you were to prepare this lamb loin for a party using sous vide, you could do the initial preparation ahead and then, when the guests arrived, you could drop the vacuum-packed lamb loin into the water you’d heated to 60°C (140°F). Within a half hour or so, the lamb would be a perfect medium-rare, and it would stay that way until you were ready for it.

Again, sous vide is very forgiving—your window for taking it out of the heat is larger than with the more familiar techniques because the food is cooked at the same temperature at which we want it to finish. But we couldn’t leave that lamb in the water for a day. Even though it would never go above 60°C (140°F) and it would still look perfectly cooked, it would feel overcooked and taste unpleasant—you can overcook food sous vide even if it never looks overcooked.

Because we still like that seared exterior we get from high heat, we sear the lamb after it comes out of the bag (see Medallions of Elysian Fields Farm Lamb Saddle, for one such example). Indeed, how we prepare the meat before it goes into the bag and what we do when it’s out are part of the craft of cooking sous vide.
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Another example of the benefits of cooking sous vide that simply aren’t possible using any other technique: When you braise meats, you usually simmer them in liquid at temperatures ranging from 82.2° to 98.9°C (180° to 210°F). But at about 68.3°C (155°F) the meat releases most of its juices to the cooking liquid—that’s why most of the flavor ends up in the sauce. With sous vide, you can cook short ribs below 65.6°C (150.1°F) for 48 hours, long enough to render the meat tender but without heating the meat past the point where it loses all its juices. The tender meat still has an explosive flavor of its own but none of the drab gray color that comes from long braising.

Cooked sous vide, nongreen vegetables, such as carrots and turnips, emerge with no loss of flavor to the cooking medium, nor do they fall apart. Fruits such as watermelon and pineapple acquire an unusual, wonderfully dense texture when compressed by vacuum-packing. Pale fruits such as apples and pears don’t oxidize and their color stays vivid, and fruits such as cherries take on a gorgeous translucent appearance.

These are a few of the many wonders of sous vide. Because sous vide simplifies so many aspects of cooking, I believe it will one day be as familiar to home cooks as roasting or frying is now. Microwaving food was once unfamiliar, after all, and sous vide, in my estimation, has many more applications than does the microwave oven.

SOUS VIDE EQUIPMENT

The two pieces of equipment required to cook sous vide are a chamber vacuum-packing machine and an immersion circulator. Vacuum packers remove air from a plastic bag and seal it. Removing the air ensures efficient heat transfer between the water and the food and, because oxygen encourages spoilage and freezer burn, it improves the shelf life of the food in the bag.

There are many different sizes of chamber packers, from big box-shaped countertop appliances 1 foot tall, 1½ feet wide, and 1 foot deep with a clear dome-like lid to stand-alone models on rollers. The bagged food is laid inside the chamber, the air is sucked out of the bag, and the bag is sealed.

Chamber vacuum packers can exert a lot of pressure or a little pressure on the food in the bag. An important consideration in cooking sous vide is just how much pressure to use. If you’re cooking a delicate fish, you don’t want to crush it. If you’re cooking a hard root vegetable, you want it vacuum-packed as tightly as possible in order to ensure the most efficient heating possible.

Perhaps one of the most important abilities chamber vacuum packers have is that they can seal bags containing liquid ingredients, such as a custard base or a marinade, or any number of items that we want to cook with a fat (such as olive oil) or with stock. Packers intended for home use (and a home budget) can’t really compress food, and if you have liquids in the bag, those tend to be sucked out along with the air, making a good seal difficult. If you are unable to seal liquids in plastic, your ability to cook sous vide is restricted.

Bag choice is a consideration as well, since there are many manufacturers and bags are made in varying thicknesses. We use an all-purpose .003-inch-thick bag, sturdy enough that it won’t puncture when a lot of pressure is used but also cost-efficient. Whatever material you choose, it should be rated for use with food products and for use at boiling temperatures, 100°C (212°F).
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Immersion circulators have three key features: a heating element that heats the water, a temperature control that maintains precise temperatures, and a pump that circulates the water. The immersion circulator is attached to whatever sort of container or tank you’re cooking the food in, plugged in, and turned on, and the temperature is then set to whatever degree is called for. It couldn’t be simpler or more convenient.

FINDING THE BALANCE

It is important to keep in mind that sous vide does not replace other cooking methods. It is an additional technique, with a range of advantages. For instance, at The French Laundry, we do a lamb’s neck dish in which the neck is first oven-roasted low and slow until the meat is meltingly tender. Then we remove the meat from the neck, season it, shape it into a roulade, and chill it until we are ready to portion and cook it. We could cook the neck sous vide rather than roast it, but the finished dish acquires a certain quality that we like when the meat is slow-roasted for eight hours. The meat browns and takes on a special texture, and the juices that caramelize in the pan can be deglazed with reduced stock and added to the meat. We want all of those flavors in the finished dish.

On the other hand, for cuts that require long, slow cooking, we use only sous vide because the advantages of making the cut tender without bringing it above 65.5°C (149.9°F) exceed the advantages of braising it in the oven. This point is important: The technique does not define the dish—we define our goals for the dish and choose the technique that will help us to achieve those goals.

Although the meats we would traditionally braise are better on so many levels when cooked sous vide, even here we don’t go over completely to sous vide. We still flour, sear, and braise beef cheeks and oxtail in the traditional fashion, because it’s essential that we don’t lose the experience of cooking these specific dishes: when you sauté floured meat in hot fat, the aromas and sounds are important. Some dishes are wrapped up in the emotions of cooking itself and help us to appreciate what we’re cooking, and I don’t want to lose that.

Other cooking techniques require a level of craftsmanship that’s worth maintaining. Glazing carrots is a good example, and, in fact, it represents my biggest conflict about sous vide. Glazing vegetables is an elemental technique, but it is difficult to do perfectly. Most cooks don’t glaze vegetables properly, because they don’t pay attention to the process. It requires thought and the experience of having done it over and over to develop an innate sense of how much water, butter, salt, and sugar to use; how to know when the carrots are done; how to achieve that beautiful lacquered glaze just at the moment the carrots are cooked through but not overcooked.

But with sous vide you have perfectly glazed carrots every time. Yet there’s some danger in cooking techniques that don’t require much attention. Eliminate the need to pay attention and you eliminate the craft. And when you eliminate craft, you eliminate some of the spiritual rewards and soulfulness of cooking.

This became clear to me at per se when the New York City Health Department, unfamiliar with sous vide techniques, asked us to stop cooking shellfish sous vide. We’d been cooking lobster tail sous vide for several years there and at The French Laundry, sealing an uncooked shelled lobster tail with butter in plastic and dropping it into a water bath kept at 59.5°C (139.1°F). The lobster was perfectly cooked in fifteen minutes, and it would stay perfectly cooked for another ten minutes if we wanted to hold it. Previously we’d poached the lobster tails in butter (also in a warm, airless environment, just like sous vide). But in a busy restaurant, when you’re serving sixty of these, among many other items, the lobster can overcook. Sous vide produced a more economical (because it required much less butter) and error-free lobster, consistent every time.

But for a while, because of the health department’s concerns, we had to return to the original butter-poaching method. And all my chefs thought, “Oh, how exciting—this is great!” We’d returned lobster cooking to a craft by introducing the capacity for error. It had become challenging—and therefore satisfying when done well. There’s no craft to putting a plastic bag in water for twenty minutes. In the ongoing evolution of dishes and techniques, we now heat the butter using the immersion circulator and cook the lobster in the butter, true butter poaching but with the control of sous vide.

On the one hand, sous vide is liberating. You don’t have to continually monitor the artichokes or carrots or any of those vegetables that have traditionally taken so much time and attention. There are also a number of purely practical advantages, especially for a restaurant. Sous vide is very clean. If you’re marinating chicken, you don’t have a big container filled with a lot of marinade that can splash or spill; instead, you have chicken neatly sealed in a bag with a small amount of marinade. Because we cook so many things sous vide, the stovetops and ovens are freed up for other preparations. And storing food sous vide is neat and efficient.

On the other hand, I value the craft of cooking probably more than anything. So for me, the question becomes how to bridge the two realms, the ease and consistency of sous vide and the risk-filled craft of cooking. How do we both respect tradition and embrace progress? These are challenging questions, because there is a wonderment in the ease and precision of cooking sous vide, in the ability to cook a piece of meat uniformly, so that it’s medium-rare at both the edges and in the center. In the end, we all still want to advance the craft of cooking and the techniques that have been handed down to us over the years, but that doesn’t mean ignoring the new tools that become available to us.

I hope this book is used in two ways. First, of course, as a learning tool, a way of exploring these valuable new techniques, deepening our appreciation of familiar ones, and understanding the recipes and dishes executed by chefs at The French Laundry and per se. Just as important, I hope that you will be inspired by the techniques and recipes and that you will want to head into your own kitchen and compose new dishes, take the applications you learn here, and move them in all new directions. Inspiration, to me, is the most important and most exciting part of cooking.




MY PATH TO SOUS VIDE

IRONIC BUT TRUE: FROZEN CONVENIENCE FOOD BROUGHT ME TO SOUS VIDE and its exciting uses in haute cuisine. I’d been using a machine to vacuum-pack foie gras as far back as 1986, when I was chef and co-owner of Rakel in lower Manhattan. Foie gras is an expensive item that tends to oxidize. When we removed oxygen from its environment, it stayed fresher longer, and we could also portion it in advance. Occasionally we’d cook carrots and a few other vegetables in a vacuum-packed bag in a pot of simmering water on the stove because it was easier to cook and to pick them up for service that way, but even though it was being used by some of Europe’s great chefs, we didn’t really think much about sous vide. When I left Rakel in 1990, I left the vacuum-packing machine behind as well. I didn’t have an inkling that it represented the beginnings of a revolution in cooking.
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I opened The French Laundry in 1994. By 1995, we’d done well enough to invest in a bigger and better kitchen, one with room for a vacuum-packing machine, which again we were using to store foie gras and cook some vegetables. Meanwhile, we’d also begun cooking duck breasts wrapped in plastic. We wanted to serve the duck wrapped in a bright green leaf—blanched Napa cabbage or chard. We couldn’t roast or sauté it, so we decided to do it in water. We’d blanch a leaf of Napa cabbage, wrap it around a seasoned duck breast, roll it up in plastic to create a small roulade, and tie it off, then poach it for six minutes. This is a technique one uses to cook extra pâté farce, so it wasn’t much of a leap of the imagination to shape and cook other foods this way. The duck came out a beautiful, uniform medium-rare with a vivid green wrapper and a perfect shape.

In 2000, Gérard Bertholon at Cuisine Solutions approached me, along with Daniel Boulud, Charlie Trotter, and a few other chefs, to create specific dishes that the company intended to market under the label Five Leaf—restaurant-style meals that would be cooked sous vide and sold frozen. Whatever meals we designed had to be sous-vide friendly, so I couldn’t design a dish that relied on a crunchy texture and, of course, I had to choose foods that would hold up well in the bag. This was really my first encounter with applying formal sous vide techniques to a range of foods, and I did my “Mac ’n’ Cheese” lobster tail and a monkfish stew. The starch, the protein, and the sauce are all packed separately. After each is brought to temperature, the dish gets assembled. We leaped at the chance to work with Cuisine Solutions because it gave us access to technology that we knew would be beneficial to our repertoire.

That summer, Bertholon came to The French Laundry. He brought with him his main tool: an immersion circulator. I’d never seen one before, and when we tasted numerous proteins prepared with the circulator at low heat, the effects of slow cooking in water were remarkable. I think all chefs are fascinated by unfamiliar tools and want to see what can be done with them. Now we had the ability to regulate and maintain precise temperatures, and we experimented with just about everything.

I wrapped sole around brioche and raisins, sealed it in plastic, and poached it for a version of sole Véronique. The gentle, uniform temperature of the water was perfect for the delicate fish. This low-temperature, moist cooking environment, which defines sous vide cooking, even worked without plastic. For a milk-fed chicken breast, we’d bring a pot of milk to a boil, then take it off the stove, drop the chicken into the milk, cover it, and put it in the plate warmer. We never had to monitor the temperature, and it always came out perfectly done.

So although we’d been using related techniques for a couple of years, it was only after Cuisine Solutions introduced us to the immersion circulator that I started to understand the science of slow cooking in plastic in water and its ramifications. It was immediately apparent to all the chefs how exciting and varied the applications of “boil in a bag” were. The sous vide techniques quickly lent themselves to numerous uses, and we have worked with these for countless dishes at The French Laundry, per se, both Bouchons, and Ad Hoc.

A BRIEF HISTORY

Sous vide cooking has long been part of commercial food production for its economy, safety, and efficiency, but only recently has it reached the kitchens of fine-dining restaurants, where its most exciting applications are being explored every day.

The modern era of sous vide began in the early 1970s, when a French biochemist and microbiologist in love with food, Bruno Goussault, realized that you could make an inexpensive, tough cut of beef tender by cooking it at a very low temperature.

Vacuum-packing food had already been around for several decades, a process first credited to the Hills Bros. coffee company early in the twentieth century. In the 1940s, a company called Cryovac used plastic to shrink-wrap turkey for freezing. (The increased shelf life helped turn what had been a seasonal food into a year-round supermarket and deli meat staple.) In the 1960s, hams and sausages were being vacuum-packed for preservation in Europe, and a little later they were also cooked in that hermetic environment, in effect being pasteurized. In other words, when these items were cooked in plastic, the bacteria that caused their spoilage were eliminated, and thus our food sources became much safer.
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In 1972, Goussault, employed by a company called Sepial, was asked by Jacques Borel, who ran Wimpy’s, a European fast-food chain, to figure out a way to make inexpensive cuts of beef—meat that normally dried out during the long cooking time required—tender and juicy. Goussault found that by cooking the meat vacuum-packed in a water bath in an oven that could maintain very low temperatures (in this case 60°C [140°F]), he was able to create a tender, juicy product.

Goussault also traveled to a hospital in Sweden that was sealing food in plastic and cooking it at 85°C (185°F) for the purposes of pasteurization. He compared cooking food in plastic in water at low temperatures with high-pasteurization temperatures and found that the lower temperatures resulted in better food. At a conference of the Institut International du Froid in Strasbourg in 1974, he delivered a paper that he’d written with a colleague describing these favorable results of low-temperature cooking.

That same year, in Roanne, France, Jean Troisgros, the Michelin three-star chef, was trying to improve his costs on a very expensive item—foie gras, the fattened liver of geese or ducks. When Troisgros cooked it using traditional methods, he was frustrated by the quantity of fat that melted out. He wondered if there was a way to cook foie gras that resulted in less fat loss, and he asked a local charcutier named Georges Pralus for help. Pralus was revered for a green peppercorn ham he made, and Troisgros knew him to be clever with food. He jumped at the foie gras challenge.

Pralus found that if he wrapped the liver in several layers of plastic wrap and cooked it in hot, but not boiling, water, the foie gras retained considerably more fat than when cooked conventionally. His discovery marked the arrival of the sous vide technique in the high-end restaurant kitchen.

Both Pralus and Goussault continued to explore the applications of this low-heat form of cooking, Pralus in the chef’s kitchen, Goussault in the industrial kitchen. In 1979, Pralus founded a cooking school to teach chefs about sous vide technique. In 1981, the Cryovac company hired Goussault to work with Pralus in his kitchen to systematize what was still a craft guided primarily by intuition. Here Goussault began to measure the behavior of meat at various temperatures.

In 1982, Henri Gault, an original author of the restaurant guide Gault Millau, asked Goussault to help him with a project. France’s national train system, SNCF, hoped to lure people back onto long-distance trains via upscale dining. The two men then approached Joël Robuchon, the Parisian chef considered second to none in the world. Could he bring his three-star cuisine to a speeding long-distance train?

Yes, Robuchon replied, but only if they could ensure the quality and consistency that he demanded of his brigade at his restaurant, Jamin. And so Goussault set about registering and recording the internal temperature of every food that was to be cooked, at every step of the way, from before it was heated through carryover. Only in this way would he be able to produce the results Robuchon wanted. The two men worked for more than two years to develop a menu for the Paris-to-Strasbourg line. The train was launched in 1985.

Both Goussault and Pralus continued to pursue sous vide expertise and to teach it. Goussault, with Robuchon and Gault, eventually opened a school to instruct chefs in this new kind of cooking. One of the men who took this class in 1987 was Stanislas Vilgrain, whose family had been in the commercial food business for seven generations. Vilgrain immediately sensed that sous vide techniques could be used with many of the foods his company prepared, and he enlisted Goussault’s help when his firm expanded into a new company called Cuisine Solutions, which would be based in Alexandria, Virginia. In 1989, Goussault began working in Washington on a consultant basis (he later became the company’s chief scientist).

That same year, a French chef in Rye, New York, took a salary cut to work for the budding company. Gérard Bertholon had trained under several Michelin-starred chefs in Europe and learned enough about sous vide there to sense how important it might be. While in the United States, he had continued to hear about European chefs expounding on the remarkable qualities of sous vide cooking. When he learned that the company in Alexandria was hiring a research-and-development chef, he seized the opportunity.

Cuisine Solutions would grow into a business with $90 million in annual sales wholly reliant on sous vide applications. It prepares 100,000 to 130,000 fully cooked, pasteurized, and then frozen meals a day for clients as diverse as the U.S. Armed Forces, Costco, and TGIFriday’s in Japan, as well as creating lines of retail gourmet foods (in this case, cooked but not frozen) for such French luminaries as Alain Senderens. But in America in the early 1990s, sous vide still implied factory food. Bertholon and Vilgrain knew they needed top American chefs to validate the technique, so Bertholon approached chef-restaurateur Daniel Boulud to discuss creating a line of restaurant-style meals that would be cooked sous vide. By 2000, Bertholon’s line had expanded to include meals created by a number of chefs.

Numerous other chefs who have worked in French kitchens have also embraced sous vide. And many of their innovations take advantage of precision of temperature to advance gastronomy in new directions.




THE CHEFS
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As the chef-owner of The French Laundry and per se, I get most of the attention. I’d like to focus attention here on the three chefs who lead these two restaurants in their daily work.

Jonathan Benno, a 1993 graduate of the Culinary Institute of America, arrived at The French Laundry in 1995 as we were making some definitive changes with the new kitchen. His ideas were instrumental in how we decided the kitchen would run. Jonathan then left to work at Restaurant Daniel and, under my old friend Tom Colicchio, at Gramercy Tavern, before returning in 2002.

Corey Lee, foregoing culinary school for stages in Michelin-starred kitchens in Europe, arrived at The French Laundry at about the same time as Jonathan returned. He and Jonathan traveled to New York in 2004 to open per se. Corey returned to California in 2005 to lead The French Laundry kitchen, while Jonathan remained as chef de cuisine of per se.

[image: image]

Sebastien Rouxel, the pastry chef at per se, was one of the youngest ever to earn a brevet technique de métiers, a master’s in pastry making, in France. A friend lured him to Los Angeles in 1996, but he quickly found his way to New York and a job under Eberhard Müller at Lutéce. In 1999 he became the pastry chef at The French Laundry. He’d hoped all along to return to New York, and when we opened per se, that’s what he did.

This broad description of these three instrumental people, of course, does none of them justice. If you and I were at a table sharing a meal and you asked me who they were, I would say this: that while they are the chefs of two of the most respected restaurants in the country, they are also businessmen, teachers, dishwashers, mentors, partners, colleagues, travel agents, farmers, chemists, artisans, public speakers, and friends.

Here they are in their own words on the subject of sous vide.
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JONATHAN BENNO



Not long ago, I demonstrated a per se recipe at the Culinary Institute of America. A lamb dish, it included wedges of fennel, artichoke hearts, lamb cheeks, and lamb leg, each of which had been cooked sous vide. Afterward, there were a lot of questions about so-called molecular gastronomy, a catch-all phrase for unconventional cooking, including sous vide techniques. I often get asked about molecular gastronomy by young cooks. I tell them, “When you know everything there is to know about the chemical NaCl, come back and talk to me about ‘molecular gastronomy.’” Meaning this: Before you can move into experimental territory as a cook and a chef, you have to understand the fundamentals of cooking, which begin with how to use salt (NaCl), how to make a stock, and how to cook a green vegetable.

The same applies to sous vide. It’s not a replacement for our fundamental skill set, and you can’t forget or disregard where we came from and what we’ve learned throughout the history of cooking. We still need to know and learn to perfect basic cooking techniques. If you don’t have those, you can’t use sous vide properly. A chef needs to know how to season and sear a piece of meat he intends to braise, to know how to cook it until it’s done, to know that it should cool slowly in the cooking liquid. All this knowledge is an essential foundation that allows you to move on and apply sous vide techniques properly.

But many foods are extraordinary cooked sous vide. Just the other day, I had a revelation when cooking Swiss chard ribs. I had put four ribs in a bag with olive oil, garlic, thyme, and bay and cooked them as we cook most vegetables sous vide. We all tasted them, and Thomas said, “There is too much thyme.” He was right, yet I’d used just a small sprig. If I’d cooked the chard conventionally, I would have had to put a big bundle of thyme in the cooking liquid to get that same impact. It showed me how powerful sous vide is, the force of keeping all the flavors in the bag.

Artichokes are especially great prepared sous vide. They cook through without oxidizing and retain all their flavor. To do a great barigoule, artichoke hearts cooked in stock and olive oil with aromatic vegetables, you’ve got to be a really good cook—working quickly so they don’t oxidize, knowing exactly when they’re done, stopping the cooking before they begin to fall apart.

My father is a carpenter. He’s been pounding nails for forty years, and sometimes he still hits his thumb. As experienced chefs, we still hit our thumbs too. All of us are striving to get better, always learning, always paying attention. A carpenter’s joins can always be tighter. A barigoule can always be better. So my ultimate interest in sous vide is to find ways to make food better.

Thirty years ago, my mom used to make a big pot of beef stew. She’d let the stew cool and then package portions of it with her Seal-a-Meal device. On a busy day, she’d take a bag out of the freezer in the morning to thaw, and when she got home, she’d pop it into boiling water while she cooked the egg noodles. Even when she had been on the run all day, we still got a hot meal of beef stew and noodles. My mom was on the cutting edge of sous vide cooking!
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That use of sous vide was about convenience. The way we prepare our food at per se has little to do with convenience. It is about precision, about learning and moving forward. As cooks, we’re always trying to improve our food, to look at it in new ways, and sous vide helps us do that. That’s part of the excitement of sous vide. Of course, as a chef in charge of forty people in a sprawling kitchen, I like the fact that the artichokes are always cooked consistently, no matter who’s cooking them. I can’t tell you how important that is to me in my work. For me, as a chef, sous vide is important for precision, for consistency, and for safety.
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COREY LEE



I was uncomfortable with sous vide at first, though I didn’t quite realize why. It was an interesting addition to our cooking repertoire, but I didn’t have the knowledge to evaluate it completely. Sous vide is different from roasting, braising, sautéing, poaching, and other types of cooking: it doesn’t require you to use your senses the way traditional cooking techniques do. When you seal something in a bag and put it in water, you’re not smelling it as it cooks, or tasting it, or listening to the sizzle as it roasts or sautés. Cooking is one of the few things in life that requires the use of all your senses. It should please all your senses as well. A technique that took most of those things away was strange for me, and this is one of the main criticisms I hear about sous vide. But as I worked with it, I began to realize I wasn’t really giving up the use of my senses as a cook.

To understand sous vide, you must take a broader view of it, one in which sous vide is a single element of a much larger process—because the results are so great. While it’s true that you don’t get to smell the beef if it’s braising in a bag rather than in the oven, you’re still butchering it and seasoning it; you may be searing it and you are adding other flavors before it goes into the bag; and, after it comes out of the bag, you’re often roasting or searing it or glazing it for the finished plate. So you’re still engaging all your senses. I don’t think sous vide will prove to be a passing trend—nor will it replace anything that’s already here.

Sous vide produces different results from traditional methods, so it’s important to know when to use sous vide and when to rely on a traditional method. Essentially, you decide which kind of heat to use according to what you want the final result to be. If you have a cut that requires braising, you have to think about how you want the final braise to be. Do you want to use both wet and dry heat to produce something that’s really broken down so that it’s almost meltingly tender? Then you braise traditionally. Or do you want the meat to retain more texture and structure, to keep the flavor in the bag—and in the cooking liquid? Sous vide will give you that. If you’re cooking fish, do you want it to have









SEBASTIEN ROUXEL
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