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			GRAIN

			I HAD MY FIRST FLOUR EPIPHANY IN 2014 WHEN I WENT TO A CONFERENCE ON SEEDS AND GRAINS THAT WAS ORGANIZED BY CHEF DAN BARBER. A wheat breeder named Dr. Stephen Jones gave a speech on the history of flour, heritage wheats, and the flavor of freshly milled flour. I was mesmerized. How did I never realize that flour can have flavor? I might not have believed it if I hadn’t tasted it for myself. We sampled a few breads made with lesser-known wheat varieties, and the flavors were simply amazing. You could taste things like tobacco, hazelnuts, and vanilla. Right there in the flour. That day, I became a believer in paying more attention to this ingredient.

			That experience was the catalyst for the Vetri Grain Project. I bought a grain mill, got in some heritage wheat varieties, milled them, and started experimenting with fresh flour in my pasta. That changed everything. My pastas taste even better now. We decided to take the Vetri Grain Project to the next level and hired Claire Kopp McWilliams as head baker at Vetri. Claire is a talented Philadelphia baker who was also exploring heirloom grains and milling around the same time we were. She was baking amazing breads with freshly milled and whole-grain flours at restaurants all over the city. Claire converted most of our breads, desserts, and other flour-based menu items over to freshly milled flour, and we started serving serious breads like Farro Miche with Whey (this page) and Ciabatta Grano Arso with Einkorn (this page). Our breads are now better than ever, and we’ve reduced the amount of white flour we buy down to almost nothing. By improving the one ingredient that we’d been overlooking—flour—we also got connected to the heritage grain movement happening all around the country. Back in 2014, that first taste of bread made with freshly milled flour catapulted us into a community that is now doing some of the most interesting things in the food world. —MV

			GOOD FLOUR MAKES GOOD BREAD

			Any good chef will tell you that good cooking starts with good ingredients. It’s the same with baking. The main ingredient is flour, and the first thing you can do to improve the taste of your bread or baked goods is to use better-tasting flour.

			Fortunately, better flour is becoming more and more available. Remember twenty years ago when farmers’ markets started getting amazing heirloom tomatoes with flavors that blew away the pale, stiff tomatoes at the grocery store? That’s what’s happening now with grains and flours. Farmers are growing better-tasting grains like heirloom varieties of wheat, getting them milled locally, and selling fresh flour at farmers’ markets, local bakeries, regional mills, and online. This kind of flour is light-years ahead of the all-purpose and common white bread flours that have usually been sitting around for weeks or months getting stale. Both of these types of white flours have had the most flavorful parts of the grain—the germ and bran—removed so the flour can withstand long storage. But why bake bread with old, stale, less-nourishing ingredients when you can get fresh flour full of amazing flavor?

			Don’t get us wrong. We don’t hate white flour. It is ultra-consistent, and that’s why we use it in one of the most difficult breads in the book, Panettone alla Vetri (this page). But for all the other recipes, we use whole-grain flour or bolted hard wheat flour, which is simply hard wheat that has been milled and sifted to remove some of the bigger bran flakes. (See this page for more about hard wheat.)

			We buy our grains mostly from Castle Valley Mill just outside Philadelphia, where Mark and Fran Fischer (see this page) put a lot of care into sourcing, storing, and cleaning the grain before they even mill it. The recipes in this book have been tested with several common wheat varieties, like Redeemer, Warthog, and Turkey Red, all of which can be found around the country and online at places like Breadtopia. For our recipes, we recommend you buy whatever bolted hard wheat flour you can get locally, regionally, or online (see this page for sources).

			It helps to keep in mind that, like every other food, grain is variable. Weather conditions change. The exact percentage of protein in the grain may change a little, and the flour may be less predictable from year to year than your typical bags of white flour. But that’s what you want! You want those nuances of flavor and texture that you can’t get with white flour. Taste the bolted wheat flour you buy. Work with it on an easy, familiar loaf, like Potato Bread (this page) or Simple Sourdough Table Bread (this page), to see how it performs. Or use your own favorite tried-and-true bread recipe if you want. Then stick with that same flour to get used to working with it. You may notice that doughs made with freshly milled flour tend to be softer and stickier; that’s fine. It’s just something to be aware of. Baking with freshly milled flour will help you advance tremendously as a baker. And it will make your breads taste so much better.

			
				Flour Has Flavor

				

				If you don’t believe flour has flavor, do a side-by-side taste test. Buy a little bag of whole-wheat flour from the grocery store. Pick up some all-purpose flour, too, if you don’t already have some. Those are both commercial flours that were milled weeks if not months before you bought them. Now, for the other side of the test, get some fresh flour that’s been milled within the past few days (see the sources for fresh flour on this page). Better yet, mill some flour at home from whole grains of wheat, using an inexpensive mill for home use (see this page for more on home mills and milling).

				Now, taste the commodity whole-wheat flour. At first, it will probably taste just sort of “earthy.” Then, after a few seconds, you will notice an off-taste, not quite bitterness but not very pleasant either. That is the taste of rancid oil. You see, the oils from the bran in commodity whole-wheat flour have been sitting around for so long that they have gone rancid, making the flour taste off.

				Now, taste the commercial all-purpose flour. It probably won’t taste rancid because all-purpose flour has had the bran and germ removed. In fact, the all-purpose flour probably won’t taste like much at all except a powder. That’s because most of the subtle flavors and aromas in grains, which are volatile and fleeting, reside in the bran and germ.

				Now, taste the fresh flour. Notice any difference? Getting any more flavor? You’ll probably notice right away that fresh flour tastes not only earthy but also somewhat grassy, nutty, almost buttery, slightly sweet, and slightly minerally with aromas of warm spices. Only a few days after grinding grains, these flavors dissipate from the flour, but when flour is fresh, you can taste its natural flavors, particularly when the flour is whole or has been only lightly sifted, so there’s still some germ and bran left. That’s why we call for bolted hard wheat flour throughout this book whereas typical recipes would use refined white flour. Fresh flour tastes so much better than commercial wheat flours. No rancid taste! Now, rancid oils—in flour or otherwise—won’t make you sick. They just taste bad.

				We prefer to bake with the freshest, most flavorful ingredients possible. Flour is the primary ingredient in most baked goods, and using better flour will make your baked goods taste better. You can also change the taste of your baked goods in subtle or even dramatic ways by using various fresh flours. Different grains have different flavors, even within the wheat family. For instance, spelt flour has sweet notes of cinnamon. Sonora wheat flour has aromas of pine nuts, probably because it grows well in the same arid regions in which pine nuts grow. Farro flour tastes more like pecans. Rye flour tastes more like walnuts. We use all of these freshly milled flours and more to get different flavors in the breads throughout this book.

			

			SOME KEY THINGS TO KNOW ABOUT WHEAT

			Cereal grains are the seeds of grasses. Wheat is a cereal grain, and what makes it so special—and an enormous staple for more than half of the world’s population for thousands of years—is that it’s a pretty nutritionally balanced food. It’s also relatively easy to grow in different environmental conditions, and it’s easy to store the grain for months or even years.

			Gluten. Grains are like the eggs of the plant world. A grain of wheat consists of a small oil-rich germ, a plant embryo, surrounded by a blend of starch and protein that provides food for the baby plant, all of which is encapsulated in a shell of bran. What makes wheat a culinary gem is a special protein, gluten, that’s unlike all others. Gluten only forms when flour is mixed with water. Then, gluten can be worked and stretched and molded into almost any shape you can imagine. Wheat contains various proteins, but the two that are functionally important for bread are glutenin and gliadin, two components of the bigger gluten molecule. Each variety of wheat has its own balance of glutenin and gliadin; this is partly what gives wheat varieties their baking characteristics. Glutenin tends to lend elastic strength to dough, while gliadin lends extensibility. Elasticity is what you see when bread dough stretches but also springs back, like a rubber band. Extensibility is what you see when dough continues to stretch without breaking and without snapping back, sort of like taffy. Different ratios of glutenin and gliadin create doughs with different characteristics, from stretchy to bouncy to moldable.

			Hard/Soft. When you buy regional wheats and flours, you may see references to hard, soft, red, white, winter, and spring wheat varieties. Hardness or softness refers to protein content. Generally, hard wheats have more protein and are better for bread baking, where you rely on the weblike structure of gluten to hold the shape of the loaf. Soft wheats tend to have less protein and tend to be better suited to flatter breads and baked goods, like cookies, cakes, and pastries, that don’t need as much gluten structure. But you can bake well-risen breads with soft wheats, too.

			Red/White. The color of the bran dictates the color of the flour. Red wheat is more common. White wheat is like an albino: it’s missing the genetic trait for red pigmentation. White wheats also tend to have a more low-key, oaty flavor. Red wheats have more complex sweetness and bitterness with flavor notes such as apple. Keep in mind that not every last wheat variety is red or white. Durum, kamut, and spelt are in the wheat family but are neither red nor white.

			Winter/Spring. This refers to when the wheat is planted. Certain varieties grow better in the winter or spring in certain regions of the country and the world. Spring wheats tend to be higher in protein and are usually favored for bread baking. Winter wheats tend to be a little lower in protein, but we like them for bread baking, too. You may just need to make some adjustments in the mixing or fermentation. If you know what you are working with, you can better predict how it will behave, which we’ll discuss in greater detail later on.

			Know that when you buy a bag of flour or wheat berries, you may not have all the information about it, such as protein content, red/white, and winter/spring. It’s not always printed on the bag, even for commercial flours. The first thing new bakers should practice is observing the dough, especially how it feels and looks. By making different doughs and observing how different flours behave, you learn what kinds of adjustments to make to create the loaves you’re going for. To play it safe, your best bet for most breads in this book is to use a hard red winter wheat or hard red spring wheat. If that info isn’t printed on the bag, ask the farmer or miller for it, or get the name of the wheat variety and then search online. We often use Redeemer and Warthog varieties because they grow well in the Northeast. But you can just buy whatever hard wheat that grows well in your region and stick with it.

			Commercial Wheat Flours. We hardly ever use commercial refined white flour anymore, but you should know some terms for reference. Most commercial flours are bleached and/or bromated. Bleaching is a process of chemically oxidizing the flour, which whitens it, and it’s usually done with benzoyl peroxide. Unbleached flour has a natural tan or yellowish cast, which many artisan bakers prefer. Bromated flour is treated with potassium bromate to speed up the “aging” of commercial white flour. Normally, flour ages naturally as it is exposed to air. During that time, the flour oxidizes; this restructures and strengthens the gluten protein, making it easier to work with in bread making. Potassium bromate also ages the flour, but it does the job faster. The problem is that potassium bromate is a carcinogen. It’s outright banned in Canada and Europe. Yet, in the United States, potassium bromate is still allowed. Some American companies sell “unbromated” flour that is aged with ascorbic acid instead. We prefer to go the natural route and use unbleached, unbromated flour. If you want to buy freshly milled flour but use aged flour in your baking, you can age the flour naturally by storing it in an oversized container for a few weeks before using it. A large container with plenty of airspace exposes the flour to more oxygen, so the flour ages faster. Just know that much of the flour’s flavor nuance will have dissipated when you use it.

			
				Wheat Varieties We Like

				

				These wheats are from various regions around the country. Some were developed prior to 1700, and some were developed as recently as 2017. Any of them will work when we call for “bolted hard wheat flour” in the recipes. If you don’t want to go down the rabbit hole of wheat varietals, just buy whatever hard wheat is available locally.

				Appalachian White

				Cal Rojo

				Edison

				Expresso

				Glenn

				Joaquin Oro

				Magog

				Marquis

				NuEast

				Øland

				Patwin

				Redeemer

				Red Fife

				Rouge de Bordeaux

				Skagit 1109

				Sonora

				Summit

				Turkey Red

				Warthog

				WB7589

				Yecora Rojo

				Zorro

			

			
				
				Inside the Whole Grain
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				Bran refers to the hard, fibrous outer layer of a grain—whether it’s wheat, rye, or barley. Deep inside, the germ contains vitamins, minerals, and fatty acids that allow the grain to germinate and grow into a plant. But the bran and germ are small parts of the whole grain. The rest of the grain, about 80% of it, is the endosperm. It’s mostly starch, which contains 9 to 17% protein, depending on the grain. This is the part that’s mechanically separated out and ground to make refined white flour. Whole-grain flour, on the other hand, is the entire grain—bran, germ, and endosperm—ground into flour. “Bolted” refers to whole grains that have been milled into flour, then sifted to remove some of the bigger bran flakes.

				Both Ancient and Modern Wheats Have Their Merits

				In our breads, we use lots of heritage and ancient grains like einkorn, emmer, durum, and spelt. Einkorn is the oldest cultivated variety of wheat: it was used more than fourteen thousand years ago, ground to make bread that nourished some of the earliest civilizations in Mesopotamia or the “Fertile Crescent.” But we also use modern varieties of wheat. For instance, our favorite type of spelt is a more recent cultivar called Maverick. It grows well in the Northeast and is fantastic for milling and baking. Many bakers like ancient and heritage wheat varieties because they taste better, and some people find them easier to digest. But it’s a mistake to vilify modern wheat varieties just because they’re new. There is no GMO wheat approved for commercial agriculture in the United States, so you don’t have to worry about that—yet.

				What’s more important than how long ago a wheat variety was bred is how well it grows in a particular place. Skagit 1109 is a good example. This new wheat variety was named for the Skagit Valley in Washington, where it was developed and bred to grow in wet, non-grain-belt areas. It’s now being grown in Vermont, New York, and other northeastern states. Bakers love it because it tastes amazing yet slightly different from region to region, and it makes beautiful bread. Of course, the way that any flour behaves in bread dough matters, and this is where the baker’s skill comes in: you make subtle adjustments to the mixing or fermentation as you work with the dough to make sure the bread will produce the loaf that you want. We’ll discuss those adjustments in more depth in the next few chapters.

				
					[image: ]
					
						Top row, left to right: Emmer, Spelt

						Middle row, left to right: Soft White Wheat, Blue Beard Durum, Sonora

						Bottom row, left to right: Redeemer, Rye, Einkorn

					
				
			

			
				Commercial Flour Types

				

				A bag of flour with the generic label “bread flour” contains commercial flour milled from a blend of hard red spring and hard red winter wheat with 11 to 13% protein. It may be bleached or unbleached. Pastry flour is usually milled from soft red winter wheat and has 7 to 9% protein. Cake flour is also milled from soft red winter wheat, but it’s often blended with cornstarch, has 6 to 8% protein, and is usually bleached pure white with chlorine gas, which weakens the gluten and totally flattens the flavor. All-purpose flour is typically a mix of hard and soft wheats that may be bleached or unbleached and usually has 9 to 11% protein.
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						Clockwise from top left: Redeemer Whole Grain, Redeemer Bolted (High Extraction), Bread Flour (Low Extraction)

					
				
			

			DON’T GET TOO HUNG UP ON PROTEIN CONTENT

			Flours with 11 to 13% protein tend to work best for bread baking. But more or less than that might be fine. A flour’s protein level isn’t the only factor to consider. Other factors such as enzymatic activity can completely negate the protein level.

			We’re about to venture into some extra-credit know-how, so if you’re just getting started with bread baking, perhaps skip ahead to the Mix chapter now. You don’t want to get bogged down in the granular details of flour until you’ve actually played around with some dough. Once you wrap your head and hands around the basics, then what follows will be of more use to you. Maybe bookmark this section, alternate between study and practice, and refer back here as you go.

			To get a handle on enzymatic activity, remember that a cereal grain is a seed. Inside the seed, the germ is the baby plant, and the endosperm is a store of food for the beginning of the baby’s growth. While intact, the endosperm is all large molecules of complex carbohydrates and protein, which is a good format for long-term storage, but not so good for the baby. When conditions are right for the baby plant to grow (warmth, moisture, and light usually do the trick), and germination or sprouting happens, enzymes stored within the seed begin to break the large complex molecules of starch and protein down into simpler sugars, amino acids, and peptides. These are smaller molecules that the plant embryo can actually use to grow. That breakdown of starch and protein into smaller sugars, amino acids, and peptides is called enzymatic activity. It’s measured in grains and flours by something known as the falling number test. A low falling number indicates high enzymatic activity.

			
				[image: ]
			

			Now, let’s think about agriculture for a minute. When a crop of wheat is nearly ready to harvest, those grains are fully mature and have the potential to sprout. A farmer has to judge how long to let the grain continue to grow and ripen, while keeping in mind that a rainstorm may blow through, creating ideal conditions for those little seeds to spring to life. Not so ideal for the farmer. Do you pick before a pending storm or wait and risk it? Harvesting too early or too late will reduce both the quality and yield of a grain crop. And you thought farming was easy.

			Now let’s connect these concepts to the bread you bake. Every crop of harvested grain is tested for its protein level and enzymatic activity. The information is out there. But consumers are not often given those details. Why? Most likely because industrial mills blend several different crops of flour along with malted grain to hit precise enzyme and protein levels year after year. That’s why most bakers don’t think much about protein level and enzymatic activity. And once you have a flour you like, you won’t either.

			
				[image: ]
			

			When you’re working with an unfamiliar flour, maybe one you sourced locally and ground yourself (go you!), just keep in mind that fresh milled flour tends to make all bread doughs feel silkier and a bit stickier than doughs made with refined white flour. And high enzymatic activity in the flour pushes those traits even further. If the enzymes are working overtime, your dough will be weak and sticky, and it will ferment extremely quickly. Your breads won’t necessarily be bad. In fact, the flavors will most likely be bigger and brighter than normal. On the other hand, if the enzymes are not as active (which happens less frequently), the doughs will form a nice gluten structure but will ferment more slowly than you might expect and have a flatter flavor. In that case, mixing in a little malted flour will correct the issue. What if you wind up with one of each: a flour with a high enzymatic activity and a flour with low activity? Yahtzee! You can just blend the two flours.

			The moral of the story is that when you’re buying grains and flour, if you can get the falling number, it’s helpful to know (low falling number = high enzyme activity). At least it tips you off about what to expect from your flour. For more details on enzymes and fermentation, see chapter 3.

			As you can see, the baking qualities of flour can’t be reduced to protein content alone. The enzymatic activity, the protein quality (the balance of glutenin and gliadin), the starch quality, and even a gum called pentosan all contribute structure to bread. Some flours may be relatively high in protein yet make dough that’s more extensible, while others may be lower in protein and make dough that’s more plastic. Plus, the flour itself isn’t the only thing that leads to good gluten development and structure in bread. Looser doughs can be strengthened by using more preferments, folding the dough, or simply allowing more time for the available gluten to develop (see the Mix and Fermentation chapters for more details).

			Yes, you won’t always have access to flour specs, especially when you buy from local farmers, mills, and bakeries, or when you mill the flour yourself. Don’t worry about it. It’s not crucial to know the exact numbers. The majority of our recipes just call for “bolted hard wheat flour” and that’s what matters most. Find one you like and stick with it. When we prefer a mix of flours, we specify which type. For instance, the dough for Cornetti (this page) is rolled out several times, so it’s best to include a flour like spelt that makes a highly extensible dough. But the dough also needs a hard wheat for structure, so that recipe calls for a mix of bolted hard wheat and whole-grain spelt flours.

			
				DR. STEPHEN JONES

				The Bread Lab | Burlington, Washington

				

				Dr. Stephen Jones is a grain breeder and director of the Washington State University Bread Lab in Burlington, Washington. He has a PhD in genetics and raised his first wheat crop as a student back in 1977. Today, he breeds varieties of wheat and other grains to be grown on small farms in various regions of the United States. The Bread Lab is a combination think tank and baking laboratory, where scientists, bakers, chefs, farmers, maltsters, brewers, distillers, and millers experiment with regional varieties of wheat, barley, and other grains and beans to improve flavor, nutrition, and functionality.
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				[image: ]After talking with local farmers and the community at large, we realized that there was a huge interest in a local grain chain. As grain breeders, our part is to develop and introduce diversity into the system and help form connections between farmers, millers, bakers, and consumers.

				The growers are individuals and families who proudly live and work in a place they treasure. And they put forth a product that is delicious and nutritious. This is only possible on a regional scale. A national, industrial commodity system has no room for sense of place and community.

				Our version of the grain movement is defined by food value in terms of flavor, nutrition, and price. For thousands of years, wheat and grains have been affordable, and we embrace the effort required to make regional grains available for all. This is radical for a crop as centralized as wheat. [image: ]

			

			
				Use that Leftover Bran

				

				When you mill flour and bolt or sift it, you get a fair amount of leftover bran flakes. Don’t throw them away! You can use bran flakes to dust the bottoms of your loaves, as in Spelt Sourdough Boule (this page). Or mix the bran into muffins and quick breads. Raisin bran muffins are always a good choice. You can also add the flakes to your favorite granola, cereal, oatmeal, or yogurt in the morning. If you have more bran than you can use, you can always compost it. The owners of Castle Valley Mill in Doylestown, Pennsylvania, compress their sifted bran into pellets and use it to heat their home. Kevin Fink, the chef at Emmer and Rye in Austin, Texas, uses bran a number of ways: to make bran graham crackers, malted bran and red fife vinegar, black butter and toasted bran oil, and toasted bran soap. Nukazuke, a Japanese type of vegetable pickling done in fermented rice bran, is another good use for bran; it works just as well with wheat bran. Here’s a recipe: Mix the bran with 10% salt by weight. Then mix in water with an ungloved hand until it feels like wet sand. Jump-start the fermentation by burying vegetable scraps (turnip peels, ginger skins, whatever) in the bran and leaving the mixture out for three to four days. It should continue to feel like wet sand and begin to smell like sourdough. Then pick out the veg scraps and bury your whole small vegetables (cucumbers, carrots, whatever) to be pickled in the mixture. Leave them to ferment for at least twenty-four hours or up to four days. Remove the vegetables, rinse and refrigerate them, and your pickles are done. They will keep refrigerated in an airtight container for about five days.

			

			FRESHLY STONE-MILLED FLOUR TASTES BEST

			When choosing flour for great-tasting breads, the highest priority should be its flavor. Whether you buy it or mill it yourself, freshly stone-milled whole-grain or bolted flour has the best flavor. Most commercial flours on store shelves are not made that way. They are roller milled, a process that mechanically separates the different parts of the grain first, so they can be ground separately. That’s how you get refined white flour, but it has none of the flavorful and nutritious bran and germ.

			Stone mills, on the other hand, grind the whole grain, retaining all the flavor and nutrition. They are simple machines consisting of two stones, a motor, and a dial to adjust how closely the stones come together. Bigger models also include a sifter so you can sift the flour to varying degrees. The easiest way to bake with freshly stone-milled flour is to buy flour from a local mill or bakery (see this page for sources). But the most flavorful way is to mill it yourself. Just buy a mill and start milling your own flour!
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			At home, you can use a Mockmill attachment for a KitchenAid, Kenmore, or a few other stand mixers. This small stone-mill attachment is reasonably priced at less than $200. For just a little more, you can get their countertop version or another countertop model, like the KoMo mill, which can handle a bit more volume if you bake often. Hand-cranked mills like the WonderMill and GrainMaker are also popular. Professional bakeries will want a larger commercial mill. At Vetri, our main mill is a Meadows mill with 8-inch stones that can handle up to 50 pounds of flour per hour.

			Picking a mill is like choosing a knife. Some are more expensive, some are cheaper, some are more utilitarian, and some are drop-dead gorgeous. Shop around for the one you like best.

			Big professional mills often come with sifters, so the bakery can sift the flour as finely or coarsely as necessary. At home, all you need is a fine-mesh sifter, nothing fancy, just one of those mesh sifters with a handle that you can buy at supermarkets and online. Simply mill the grains, then pass the flour through the sifter. If you want to get really precise, buy a flour sifter with a mesh rating that specifies the size of the mesh. For our recipes, a 40-mesh sifter is sufficient and creates our basic bolted hard wheat flour. If you want super-fine flour for more delicate pastries, pass the flour through a 50- or 60-mesh sifter.

			Millers use the term “bolted flour” and “high-extraction flour” interchangeably. These terms just mean that some of the bran has been sifted out and removed, leaving 75 to 90% of the flour after removing the chunkier bits. In the recipes in this book, we use the term “bolted hard wheat flour” to mean the same thing. This kind of flour is quite a bit closer to whole grain than what you get in bagged white flour, but it handles more easily in bread dough than 100% whole-grain flour. If you’re making fresh milled flour, you can easily check the extraction. Weigh the flour before you sift it, then weigh it after. Divide the sifted weight by the total weight to find your extraction. Don’t confuse the term “bolted flour” with wheat that has “sprouted” or “gone to seed.” In milling and in this book, “bolted” simply means “sifted.”

			When milling flour for bread, you’re trying to get pretty fine particles. That means setting the millstones somewhat close together. Look for a balance between a too-tight setting, which can heat up the mill and the flour (potentially damaging both), and a too-loose setting, which makes the flour too coarse. Feel the flour. It should be a powder with larger flakes of bran that feel stiff but flat. If it’s milled too coarsely, the bigger bits will feel gritty or pebbly. If the flour starts feeling clumpy or is hot to the touch, you’re getting too much friction and need to loosen the stones. Adjust the mill to find a good balance. Try to keep your milling area cool.

			Here’s another reason to feel the flour before mixing it into dough: a sandier-feeling flour indicates higher protein. That flour will need either a longer rest or longer mixing to hydrate the flour and develop the gluten. Try giving the flour a longer autolyse (see this page). A more silky, powdery-feeling flour indicates starchier or more oily grain and will probably come together more readily and develop gluten sooner but will likely have less gluten overall. Be prepared for a stickier dough and be careful not to overhydrate it with too much water, which could make handling the dough more challenging.

			For the most vibrant flavor, use freshly milled flour right away. Just know that freshly milled grains are a little more enzymatically active, which tends to give you a weaker gluten structure in bread. That can make it harder to get a super-open, airy, and irregular crumb (the size and pattern of the holes inside a loaf of bread). But a gigantic open crumb structure isn’t the only objective in bread baking. If your doughs are consistently sticky and soft, and make unpleasantly dense bread, let the flour age in a bowl or bag in the open air for a few days. After about three days, you will have lost only a little flavor, but the first big push of enzymatic activity will have mellowed out, giving you a more reliable, predictable flour for developing structure in your bread. For even more structure, age the flour for a week or two. Of course, then you’re trading flavor for functionality, and we prefer flavor.

			We typically use freshly milled flours within seventy-two hours of milling. If you want to store your flour for a couple months, we recommend freezing it. Just pull the flour from the freezer before baking to bring it back to room temp. You can store whole grains long term, too. Just keep them somewhere cool and dry. It’s best to mill grains somewhat cold to keep the flour from heating up too much as you mill. During milling, once the flour temperature starts to go above 110ºF or so, its structure and flavor start to degrade.

			GO WHOLE-GRAIN WHEN YOU CAN

			By now, you’re seeing that the main point of this book is to bake with freshly milled bolted flours and whole-grain flours. The breads taste so much better than if you just use plain white flour!

			We think whole-grain flour is the gold standard for both flavor and nutrition. But it’s also the trickiest flour to work with structure-wise. That has everything to do with the presence of so much bran in the flour. People talk about bran flakes as little knives that cut through the gluten structure in bread dough. But, depending on the grain, bran can be super hard or somewhat soft, and the bran gets softer as it hydrates. The truth is that bran is an interruption in the dough, similar to nuts, seeds, and other inclusions that are simply in the way of the gluten structure without contributing to it. Bran makes it harder for gluten to form in a continuous and interconnected way, but if you let the dough sit, the gluten network will form around the bran. Sometimes with whole-grain breads, the dough just needs more time and less mixing to develop a stronger structure and come together.

			Whole-grain flours also tend to be thirstier than white flour, so you may be adding more water than you’re used to. It’s important to recognize that you will not get an insanely open crumb with whole-grain flour. But if you use a mix of whole-grain and bolted flours, you can achieve a fairly open crumb while maintaining a good balance of flavor and structure in the bread. Ciabatta Grano Arso with Einkorn (this page) is a good example: it uses a fifty-fifty mix of bolted hard wheat flour and whole-grain einkorn flour.

			Many of our breads mix bolted and whole-grain flours. The English Muffins (this page) use a fifty-fifty mix of bolted and whole-grain hard wheat flour. The Ursa Challah (this page) and Brioche (this page) both use an eighty-twenty mix of bolted and whole-grain hard wheat flour. And lots of our breads are 100% whole-grain, like our Grissini (this page), which is made entirely with whole spelt flour for its silky texture and extensibility. The Einkorn Pan Loaf (this page) uses 100% whole-grain einkorn flour, and the 100% Sonora Slab (this page) uses 100% whole-grain Sonora, a beautiful white wheat with a delicate, sweet flavor. The All Rye (this page) uses 100% whole-grain rye flour, and even the Lemon Durum Cake (this page) uses whole-grain durum flour. Pastry dough actually takes very well to whole-grain flour. Our 100% Whole-Grain Pâté à Choux (this page) and Whole-Grain Rough Puff Pastry (this page) are fine examples.

			
				The Circle of Wheat
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						A farmer plants seeds

						The seeds grow into wheat
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			MIX

			WHEN I STARTED URSA BAKERY, A TINY LOCAL-GRAIN BAKERY, I DID NOT MAKE A FRUIT-AND-NUT BREAD. But after selling breads at various Philadelphia farmers’ markets for a year, I added one. People love fruit-and-nut breads, and if the bread is good, there’s nothing wrong with them. I set about developing an apricot pecan bread with a fifty-fifty mix of whole grain and bolted hard wheat flour. For the whole grain, I used a Pennsylvania red spring wheat I wasn’t familiar with. When I milled it, the flour was really sandy, which told me there was good protein in there. But when I mixed the dough, I wasn’t seeing any gluten development. So, I kept mixing. It still wasn’t coming together. I did a bulk retard (see this page), hoping that would do the trick. Halfway through shaping some test loaves, I thought, “Oh God, this isn’t working. I shouldn’t waste my time.”

			But I had already milled 50 pounds! I started another batch and did a long autolyse (see this page) with just the whole-grain wheat flour and water. I let it sit for eight hours. When I mixed in the rest of the ingredients and stretched the dough, it felt firmer, and I could see the gluten strands. It was finally working. It turned out that the protein in this whole-grain spring wheat flour just needed a longer autolyse to develop into a bread dough with good gluten structure.

			The Apricot Pecan Couronne (this page) came out great. It makes people happy, and that’s reason enough to bake it. The best part for me is that, since I see the same customers week after week, I can tell them everything that goes into making the bread, from the grain varietals to the mixing, shaping, and baking. I love that personal connection. It’s one reason why, after nine years of baking in Philadelphia restaurants, including Vetri, I left the restaurant world and started Ursa Bakery. —CKM

			MIXING HYDRATES FLOUR AND DEVELOPS GLUTEN

			Even though flour brings its own flavors and textures to bread (see the previous chapter for more on that), a skilled baker finds ways to make the flavor and texture shine through the mixing, fermentation, and baking. That’s what we’ll explain in the next couple of chapters. Bread baking can get complicated, so please know that you don’t need to get bogged down in all the scientific info. People have been baking bread by touch and feel for millennia, and we highly recommend that you learn by doing, not just by reading.

			That said, the ultimate goal of mixing or folding the dough is to build its strength. Then you want to maintain that strength throughout the shaping and baking so that the dough structure is strong enough to hold up the bread. The first mixing step is to combine the flour with water to hydrate it. As this happens, the dough gradually goes from separate ingredients to a cohesive, single thing. The dough begins to cling less to the bowl or the countertop or your hands, and more to itself. When that occurs, you know that gluten is developing.

			On a molecular level, gluten consists of interconnected chains of two smaller proteins, glutenin and gliadin. Chains of glutenin are often shaped like long ropes, while gliadin chains usually fold around themselves in a sort of 3-D sphere. Mixing and folding help the glutenin and gliadin proteins link up with each other more thoroughly. It’s as if you had groups of people arranged randomly in a room, and you told them to hold hands and form a chain. If the people don’t move, some will be out of reach, cut off from each other, or arranged at weird angles. When you mix and fold bread dough, you walk everyone through the room, rearranging the chains and forming more connections that reinforce and strengthen the entire gluten network.

			During mixing, fermentation, and even shaping, the whole structure becomes this stretchy, flexible, doughy web in which starches, yeasts, and bacteria undergo fermentation (see chapter 3). As gases are created during fermentation, the web of gluten traps them, and the dough expands like a honeycombed balloon holding air. With mixing, your job is to develop a structure that’s strong and stretchy enough to accommodate the expanding fermentation gases, then to bake the inflated dough at the right moment to make a well-risen loaf of bread (see “Is the Dough Ready to Bake?” on this page). This is, in a nutshell, the challenge and the magic of bread making.

			Here’s the thing that eternally fascinates us: some doughs can be fully mixed and developed with just a few gentle stirs. Other doughs get knocked around like crazy for a good fifteen to twenty minutes. And they’re both perfectly good methods! Some of our breads, like Omni Bread (this page) and Farro Miche with Whey (this page), are simply hand-mixed, rested, and folded; while others, like Grissini (this page) and Pane alla Zucca (this page), are more intensively mixed by machine. Then there is Panettone alla Vetri (this page). The dough for that bread mixes forever and gets big fermentation bubbles!

			WATER IS WHAT MAKES DOUGH

			Generally, we like to add water or other liquids like milk to the mixing bowl first, then add the leavening, flour and dry ingredients, salt, any enrichments like oil or sugar, and finally any inclusions like fruit and nuts. Some bakers get fussy about water temperature, but we don’t. Typically, we use room temperature water, about 75ºF. If you use cold water (about 50ºF), it can make the dough feel tighter and less extensible. It also doesn’t trigger fermentation as rapidly. That might be an advantage on a hot summer day if you want to slow down the entire fermentation process. Or on a chilly winter day, you might want to use warm water (about 90ºF) to kick-start fermentation before
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			NORTH AMERICAN REGIONAL SOURCES FOR GRAINS AND FLOURS

			

			Some of these sources are farmers, some are millers, some are bakers. The Whole Grains Council website also has a local grains map for farms, mills, and malt houses. For other baking supplies, visit restaurant supply stores or websites like Breadtopia and King Arthur Flour.

			Northeast

			Beiler’s Heritage Acres, Lebanon, PA

			Castle Valley Mill, Doylestown, PA

			Champlain Valley Milling Corporation, Westport, NY

			Elmore Mountain Bread, Wolcott, VT

			Farmer Ground Flour, Trumansburg, NY

			Maine Grains, Skowhegan, ME

			Nitty Gritty Grain Company, Charlotte, VT

			Small Valley Milling, Halifax, PA

			Weatherbury Farm, Avella, PA

			Mid-Atlantic

			Next Step Produce, Newburg, MD

			Seylou, Washington, DC

			Southeast

			Anson Mills, Columbia, SC

			Bellegarde Bakery, New Orleans, LA

			Boulted Bread, Raleigh, NC

			Carolina Ground, Asheville, NC

			DaySpring Farms, Danielsville, GA

			Independent Baking Company, Athens, GA

			Louismill, Louisville, KY

			The Comerian, Comer, GA

			Weisenberger Mill, Midway, KY

			Southwest

			Barton Springs Mill, Dripping Springs, TX

			BKW Farms, Marana, AZ

			Blue Grouse Bread, Norwood, CO

			Dry Storage, Boulder, CO

			Grateful Bread, Golden, CO

			Hayden Flour Mills, Queen Creek, AZ

			Mountain Mama Milling, Monte Vista, CO

			Midwest

			Breadtopia, Fairfield, IA

			Lonesome Stone Milling, Lone Rock, WI

			The Mill at Janie’s Farm, Ashkum, IL

			Whole Grain Milling Company, Welcome, MN

			Northwest

			Bluebird Grain Farms, Winthrop, WA

			Cairn Springs Mill, Burlington, WA

			Camas Country Mill, Junction City, OR

			Fairhaven Organic Flour Mill, Burlington, WA

			Island Grist, Lopez Island, WA

			Lonesome Whistle Farm, Junction City, OR

			Nash’s Organic Produce, Sequim, WA

			Nootka Rose Milling, Metchosin, British Columbia,    Canada

			Northwest Mills, Skagit Valley, WA

			West

			Capay Mills, Rumsey, CA

			Community Grains, Oakland, CA

			Grist and Toll, Pasadena, CA

			Hillside Grain, Bellevue, ID

			The Mill, San Francisco, CA
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			SPAGHETTI AGLIO E OLIO
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			I bet you’re wondering what this pasta recipe is doing here. Simple. I’ve been waiting to put it into a book! At home, I make pasta aglio e olio more than any other dish, but the recipe never made it into one of my books. So here it is. Use any of the great crusty breads in this book to scoop up all that leftover sauce! —MV

			MAKES 3 SERVINGS

			15 minutes active time over 20 minutes

			
				8¾ ounces spaghetti

				4 cloves garlic, finely chopped

				½ cup extra-virgin olive oil

				¼ cup chopped flat-leaf parsley

				1 tablespoon colatura (Italian fish sauce)

				Pinch of red chile flakes

				Pinch of freshly ground black pepper

			

			Cook the pasta in salted boiling water until it is still firm to the bite. Drain, reserving the pasta water.

			Meanwhile, in a large deep sauté pan over medium-high heat, simmer the garlic in the oil until the garlic is soft and tan in color but not browned, just a minute or two. Add the parsley and fry it in the garlic and oil for about 20 seconds. Add the colatura, ¾ cup of the reserved pasta water, the chile flakes, and pepper. Continue simmering for 2 to 3 minutes to cook off some of the water.

			Add the drained pasta and finish cooking it in the pan, stirring like mad to release some starch and blend it with the water in the pan. The goal is to marry the pasta and sauce in a bond of creaminess. If the pan looks dry, add a little pasta water and/or oil, so the bottom of the pan still has a thin layer of creamy sauce.

			Twirl the pasta artfully onto the plate and serve.
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