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Yeast and How it Works

This chapter is in three parts. The first part is about principles--you will learn about yeast
and how it works. The second part is about techniques, how to use yeast generally in
the making of great breads. In the third part, you will learn to use yeast in particular
recipes and applications.

Part 1: Yeast and How it Works

Did you ever wonder why flour tastes like sawdust but a French or Italian bread made
with that same flour and little else has a pleasant, sweet taste? It’s the yeast.

Yeast is the magic ingredient of the baking world. While the rest of our ingredients are
inanimate, yeast is alive and bakers have learned to cultivate yeast as a living thing in
their bread and pastry doughs. In this chapter, we will explore the different types of
yeast and learn to cultivate yeast in different ways to create different products.

Our grandparents used--and many commercial bakers still use—fresh yeast rather than
the dry yeast that we buy in the store. Fresh yeast performs marvelously well but is
fragile, must be kept refrigerated, and used right away—hardly the conditions of today’s
carefree baking.

The yeast that we buy is granular. Each little grain is a manufactured ball of starch or
dextrose containing many yeast cells. When these grains are dissolved, the yeast is
released into the dough.

The yeast on the grocers’ shelves typically comes in two forms: either instant active dry
yeast or active dry yeast. The difference is in how the yeast cells hydrate or absorb
water. Instant active dry yeast does not have to be hydrated in water prior to mixing as
active dry yeast does.

Active yeast is mixed in water, the particles are dissolved, and the yeast is allowed to
grow until the mixture becomes foamy. Then it is added to the flour. The cells of instant
dry yeast are porous to absorb water and can be put directly in the flour without waiting
for the yeast to hydrate.

And yes, yeast is alive. It is neither plant nor animal but a fungus. We add it to the flour
in its dormant state and create a growing culture with moisture and the proper
temperature. Under the right conditions, the yeast multiplies rapidly and a loaf of bread,
when it is ready to go into the oven, may contain millions of live yeast cells.

So how do we nurture these little creatures? Like most other living organisms, they
require three conditions for growth: moisture, food, and a hospitable environment. In
such an environment, yeast will grow rapidly. Yeast feeds on sugar or converts the
starch in the flour to sugar for food. (Without the capability to convert starch to sugar for
food, yeast would not thrive in sugar free breads such as French bread.) As the yeast
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Part 2: Using Yeast to Make Great Breads

How Long Should My Bread Rise?

It depends. The best way to tell if the dough has risen enough is not by time—though it
helps to set the timer so you don’t forget about your dough—but by look and feel. It will
look soft and bloated. When you touch the dough, it will be soft and your finger will
leave an indentation when lightly pressed against the dough. If it is not ripe, the dough
will tend to slowly spring back.

If you want light, fluffy bread, the dough should rise until it is puffy. The more gas
incorporated in the dough, the lighter it will be. Of course, if too much gas is captured in
the dough, it may collapse. The trick is to let the dough rise until you get just to the edge
of collapsing and then bake it. In most cases, that means that the dough will double—or
more—in volume. With a free-standing loaf, since the pan can’t support the loaf, you
cannot let the bread rise as much.

How long should it take? A lean, moist dough in a warm kitchen will probably rise in 45
minutes or less. A firmer dough with less moisture will take longer to rise. Yeast is very
sensitive to temperature; even a few degrees less in the kitchen can extend the rise time
significantly. A change of 17 degrees will cut the rise time in half.

It doesn’t hurt to let dough rise slowly. Bread that has risen slowly has a different flavor
than fast risers, a more acidic flavor—hence the sourdough flavors in slow rising
breads. Conversely, bread that has risen too quickly is not as flavorful and tends to
have a crumbly texture.

While lean breads are deliberately retarded to enhance the flavors, rich doughs or
doughs with ample sweeteners or flavors will gain little with an extend rise since the
flavors and sugars tend to mask the natural flavors of the yeast.

Why do We Need to Knead?

Bread dough needs to be elastic in order to capture the gases created by the yeast,
stretch as bubbles form in the dough, expand, and rise. Without that elasticity, bread
would not have the open texture we enjoy nor would bread be chewy. But what creates
that elasticity?

The endosperm of the wheat contains two important proteins, glutenin and gliadin.
When wheat flour is mixed with water, these two proteins link with the water molecules
and crosslink with each other as they are physically manipulated by kneading. It takes a
certain amount of physical manipulation to bring these molecules into contact and create
strong links. As the kneading continues and these molecules create stronger bonds,
gluten is formed. It is gluten that gives the dough elasticity.
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The Secrets of Great Breads

Often we field questions about making
great bread. Great bread is a matter of
using the right ingredients and the right
techniques—there’s no single secret that
will make perfect bread. But really great
bread is readily attainable. We’ve
compiled our list of what goes into great
bread.

1. The right flour.
2. An understanding of yeast.
3. A good dough conditioner.
4. A baker’s thermometer

Now this isn’t everything that goes into great bread but the baker that is armed with
these four tools is likely to be baking great bread.

We have stated before that a thermometer is the baker’s secret weapon. Recently we
stated that if there is a secret ingredient, it’s the flour. So we put the right flour on the top
of our list. Most commercial bread bakers are going to use flours with 10% to 14%
protein--bread flour. (Many pizza doughs and artisan breads are made with flours or
flour blends in the 10% range. Chewy breads are made with flours in the 12% to 14%
range.)

Commercial bakers have access to dozens of different flours. If you want really good
bread, buy a good quality bread flour--even if you have to make a deal with a local
baker.

If you buy your flour at the grocery store be aware that all flours are not equal. They will
have different protein contents and other characteristics. Name brands are likely to do a
better job of holding to a specification and will provide more consistent results.

You can get an idea of the protein content from the nutrition label. Divide the grams of
protein by the grams in the serving size to get the approximate percentage of protein in
the flour (subject to rounding error).

Yeast is a living organism. The gases expelled by the growing yeast are what leavens
the bread. The skilled baker recognizes that with the dough, he or she is culturing a
living organism and that the yeast must be growing in the right culture to create the
gases to make light airy bread. The right culture is primarily a function of moisture,
temperature, and pH or the acidity level.

Dough conditioner alters the pH of the dough (among other things) so that it enhances
the growth of the yeast and it makes the dough more extensible. All else being equal,
dough conditioner can make a good bread great.
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You can buy dough conditioner (or dough enhancer as it is sometimes called) in some
grocery stores or you can get our dough conditioner. Ours is a commercial dough
conditioner that we have found to be very good.

We would not think of making bread without a thermometer. We use it to measure water
temperature. (When we use our bread machines, we measure the water temperature to
exactly 80 degrees—not one degree off. When we make bread in our stand-type mixer
or by hand, we use water between 100 degrees and 110 degrees.) We nearly always
measure the temperature of the bread when it comes from the oven. And you can use a
thermometer to measure the temperature of the dough to make sure that you have the
right temperature for your yeast to grow in. You can buy an insta-read thermometer at
most department stores and we offer a larger-face baker’s thermometer on our site.
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Is Brown Bread Better?

Brown (or whole wheat) bread is
touted as the healthy choice. Does
it deserve its acclaim? You be the
judge. The following table
compares the nutritional content of
a one-ounce slice of white bread
versus a one-ounce slice of wheat
bread.

In our opinion, the meaningful
difference lies in the different
levels of dietary fiber. Dietary fiber
slows digestion so that the
starches convert to blood sugar
more slowly. The higher glycemic
level of white bread can be
mitigated by adding slower-to-
digest foods to your meal.

The table to the right shows a
higher sodium content for whole
wheat bread. This dependant on
the recipe used and will vary
considerably from bread to bread.

Incidentally, unbleached white
flour is better for you than
bleached. (All of our breads are
made with unbleached flour.)

Both white and wheat breads are healthy additions to most diets when eaten in
moderation.
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High Altitude Breads

Can you make bread and buns in
the mountains?

We got a call from a baker in
California, “I can make great bread
in L.A. but at my cabin in Montana,
it doesn’t turn out so well.”

We would like to help. This
summer, you might find yourself at
a cabin or in an RV high in the
mountains. That doesn’t mean you
can’t enjoy great bread.

The trick is realizing that you are
working with living creatures and giving them the culture that they need to thrive in—a
warm, moist environment. In a healthy culture, yeast organisms feed on the sugars and
starches in the dough, multiply rapidly, and expel carbon dioxide gases that make the
dough rise regardless of altitude. If the dough is not moist enough, it will take much
longer for the dough to rise. Yeast organisms are very sensitive to temperature. If the
dough is too cool, the yeast organisms do not multiply as rapidly and produce less gas.

Yeast products are not as sensitive to altitude as chemically leavened products although
with less air pressure and all else being equal, dough may rise faster. But all else is
rarely equal. Higher altitudes are likely to be drier and the recipe that you used at sea
level may require more liquid. In a humid location, unsealed flour absorbs moisture; in a
dry climate, that same flour dries out. If you add the same amount of water to flour in
both locations, the dough in the humid climate will be much moister.

Our California friend in her Montana cabin may find her kitchen much cooler than in L.A.
In the cooler cabin, the bread will take longer to rise. At higher altitudes, your kitchen
may be cooler than it is at home. A few degrees difference in temperature will make a
substantial difference in the time it takes your dough to rise. Compensate by taking
advantage of the warmest spot in the kitchen.

We have worked with yeasted breads while camping with scouts at almost 11,000 feet in
the Rockies. It worked but we had to move a tent to the warmest spot we could find,
banking the tent into the sun, to get enough temperature for the dough to fully rise.

There are some other tricks that you can deploy to help that yeast along at higher
altitudes. A little extra sugar will feed the yeast and speed growth. An extra teaspoon
per loaf will do and probably won’t make a noticeable difference in your recipe. Salt
retards yeast growth. If you cut the amount of salt in a recipe by 1/2 teaspoon per loaf,
you will speed the yeast along.
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Part 3--Recipes: Applying What You Learned

Using Yeast Successfully: Hamburger or Sandwhich Buns

Yeast is treated the same way when
making hamburger buns as for bread
loaves. Even if you have never made
bread before, this is a good exercise to
tackle.

You can make hamburger buns or
sandwich rolls from any mix or recipe.
This is a little richer than most with milk
instead of water. It makes a soft,
delectable roll that your family will find
irresistible. Be warned though: Once
you've served burgers on fresh-baked
buns, your family will never let you use
store buns again.

American Hamburger Buns

Ingredients

5 1/2 cups plus of high gluten bread flour,
divided
1 seven-gram packet instant yeast or two
teaspoons
2 tablespoons sugar
1 tablespoon salt
1 teaspoon dough conditioner
2 cups milk
1 egg, warmed to room temperature
4 tablespoons butter, melted and slightly
cooled

Note: Warm the egg to room to
temperature by placing the unbroken egg
in a cup of warm water for ten minutes.

Directions

1. Place about one cup of flour in the bowl of your stand-type mixer equipped with a
dough hook. Heat the milk in the microwave to 105 degrees. Add the yeast and
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milk to the flour. Mix with the dough hook for 30 seconds or until the yeast is
dissolved and the ingredients begin to combine.

2. Add the rest of the 5 1/2 cups of flour, the sugar, salt, dough conditioner, melted
butter, and egg and continue mixing at a medium speed for at least four minutes.
(It is important that the dough be mixed for at least four minutes to develop the
gluten.) The dough should clear the sides of the bowl but stick to the bottom. The
dough should be soft but just dry enough that it can be handled without being too
sticky. If you feel that the dough is too moist, add one or two tablespoons of
additional flour. (With our flour and kitchen conditions, we need to add four
additional tablespoons of flour to get the right consistency.) Once the dough is
mixed, move the dough to a large greased bowl, turn once to coat both sides,
and cover with plastic wrap. Let stand until the dough is doubled and very puffy.
Depending on how warm your kitchen is, that may take an hour to an hour and
one-half.

3. Grease two large (or one large
and one small) baking sheets and
sprinkle the sheets with cornmeal.
Once the dough has risen, deflate
it and divide the dough into
eighteen equal pieces with a
sharp knife (or scale the pieces at
3 ounces each on your kitchen
scales). Form smooth round balls
by pulling the dough around the
center and pinching the seams
together on the bottom of the roll.
Place them on the greased sheet
allowing room for them to expand.
(We place them in three rows of four buns on a 12-inch by 19-inch baking sheet.)

4. Gently press the balls into flat discs with your hand. The dough will tend to spring
back. Allow the dough to relax a few moments and then press again. You may
need to repeat the process again until you have discs that are 3 1/2 to 4 inches in
diameter and 1/2 to 3/4-inches thick.

5. If you would like, lightly dust the
tops with flour (we use a strainer
to distribute the flour). Cover the
rolls lightly with plastic and allow
to rise until doubled and puffy--
about an hour. Let them rise
completely for soft, light buns.

6. If you prefer, you can top your
rolls with sesame seeds or poppy
seeds. To do so, instead of
dusting the tops with flour, mix
one egg with one tablespoon
water in a cup. Whisk well. After
the rolls have risen and just
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before baking, gently brush the egg wash on the rolls with a pastry brush.
Sprinkle the seeds onto the tops of the rolls; the egg wash will hold them in
place.

7. In an oven preheated to 375 degrees, bake the rolls for 15 to 20 minutes or until
the tops are a rich golden brown and the interior of the bun is 190 degrees. If you
are baking both sheets at once, switch the top sheet with the bottom sheet half
way through the baking so that the buns will bake evenly. Immediately remove
the rolls to a wire rack to cool.
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Retarding the Growth of Yeast: Italian Herbed Focaccia

This is a fun project.

To develop the best in yeast flavors in this bread, the dough is refrigerated overnight.
Mix the dough, stick it in the refrigerator, and bake it the next day. The cooler dough,
both as the dough cools in the refrigerator and as it gradually warms the next day,
develops marvelous flavors. (The yeast is practically dormant once the dough reaches
the forty degrees of your refrigerator and can therefore remain refrigerated for several
days.)

Italian Herbed Focaccia

This recipe makes a wonderful focaccia
with an open crumb, well-developed
flavors, and a crusty exterior. It is great
as an appetizer, with pasta, or split for
sandwiches. You can also use this bread
for bread sticks or a pizza crust.

For the best results, store the dough
overnight or up to three days in the
refrigerator. If you don’t want to tackle the
steamy oven as described in the recipe,
you can bake this bread without the
steam. Without the steam, the bread will
not be crusty.

Ingredients

3 cups plus of high gluten bread flour, divided
1 teaspoon instant yeast
1 1/4 cups water
1 tablespoon sugar
1/2 teaspoons salt
1/2 teaspoon dough conditioner
2 tablespoons olive oil

1/3 cup good quality olive oil
1 tablespoon basil
1/2 teaspoon oregano flakes
1/8 teaspoon garlic powder

coarse salt
2-3 tablespoons parmesan cheese
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Directions

1. Place about one cup of flour in the bowl of your stand-type mixer equipped with a
dough hook. Add the yeast and water. The water should be at 80 degrees or just
cool to the touch. Mix with the dough hook for 30 seconds or until the yeast is
dissolved and the ingredients begin to combine.

2. Add the rest of the three cups of
flour, the sugar, salt, dough
conditioner, and two tablespoons
olive oil and continue mixing at a
medium speed for at least four
minutes. (It is important that the
dough be mixed for at least four
minutes to develop the gluten.)
The dough should clear the sides
of the bowl but stick to the bottom.
Dough for ciabatta and focaccia
should be slightly wetter than
most breads. Water absorption
may vary with your flour and
conditions in your kitchen. If you feel that the dough is too moist, add one or two
tablespoons of additional flour. (With our flour and kitchen conditions, we need to
add two additional tablespoons of flour to get the right consistency.) Once the
dough is mixed, move the dough to a large greased bowl, turn once to coat both
sides, and cover with plastic wrap. Refrigerate overnight or up to three days.

3. On the day that you are going to bake your bread, measure 1/3 cup olive oil. Stir
in the basil, oregano, and garlic powder. Set aside to steep.

4. Remove the dough from the refrigerator and let it come to room temperature for
about three hours. The dough should rise to nearly double in this time. Once it
has risen, coat your hands with flour and lightly dust a work area on the
countertop. Holding the dough in your hands, allow the weight of the dough to
stretch out the dough until it is about one inch thick. Lay it on the dusted
countertop and fold the ends over itself like you would a letter. Lightly dust the
top with flour and cover with plastic wrap. Let double again in size, about one
hour.

5. Prepare a 15-inch pizza pan or a baking sheet by greasing the surface and
dusting it with cornmeal. Once the dough has doubled, move it to the prepared
pan. Using your fingertips, dimple and spread the dough as shown, spooning the
oil and herb mixture over the dough as you spread it. The oil should run down
into the dimples and some may get under the dough. If the dough is too stiff to
spread, allow it to rest a few minutes before resuming. The dough does not have
to cover the entire pan. Once the dough is spread to cover most of the pan,
sprinkle with coarse salt, cover again loosely with plastic wrap, and let rise until
doubled--about one hour.

6. Preheat the oven to 425 degrees. Place a large, flat metal pan on the bottom
rack of the oven to be used to hold water and with which to create steam and
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condition the crust. (Since high heat may distort the pan, the pan should not be
expensive—an old baking sheet is perfect.) Do not use a glass or ceramic pan.

7. Immediately before placing the bread in the oven, mist the sides of the oven with
water using a spray mister and then pour two cups of very hot water into the
steam pan. Be very careful—steam can burn badly. To avoid rising steam, pour
the water in without holding your hand directly over the pan. Wear a glove and
turn your face away from the escaping steam both when you pour the water into
the hot pan and later when you open the oven.

8. Immediately place the bread in the hot oven and quickly close the door to retain
the steam. Turn the heat down to 400 degrees and bake for fifteen minutes
opening the oven after about five and ten minutes to mist the walls again.
Continue baking at 350 degrees for another 10 minutes or until the crust is
golden brown and the bread tests done. The interior of the bread should reach
210 degrees. Immediately remove the bread from the pan to cool on a wire rack.
Sprinkle with parmesan cheese while the bread is still hot. Unused focaccia
should be stored in a paper bag at room temperature.
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Adding Cheese to Your Bread: Cheesy Dinner Rolls and Loaves

Everyone loves cheesy bread and rolls.
We know of three ways to make cheesy
bread:

1. Add cheese to the ingredients so
that the cheese is mixed in as the
dough is formed.

2. Add grated cheese to the
finished dough. Barely knead the
cheese into the dough to create a
marbled effect.

3. Roll cheese or a cheese mixture
into the dough jelly-roll fashion.
(Imagine cinnamon raisin bread with cheese instead of raisins and cinnamon.) In
the bonus section at the end of this chapter, you will see how to do this.

All three of these techniques are simple. The first, integrating the cheese into the dough,
must be done carefully. Since the cheese is integral with the dough, the cheese fat acts
as a shortening and reduces the gluten strands and, with the weight of the cheese,
makes for a slower rise. Still, if you don’t overload the dough, you can mix cheese into
the dough.

The following pointers will help make that loaf of bread or batch of rolls a booming
success.

• Try 1/2 cup grated cheese for every one cup of flour in the recipe. Remember, if you
get too much cheese in the dough, you’ll overwhelm the yeast and the dough will not rise
properly.

• For the best flavor, use a sharp cheese. Sharp cheddar works well but any sharp
cheese will work.

• Since you’re trying to maximize the cheese flavor, there’s no reason to add other fats to
the mix to bog down the yeast. If the recipe calls for butter or oil, leave it out—there’s
more room for cheese.

• If you want to give the rolls a little extra zip, add 1/4 teaspoon white pepper or 1/2
teaspoon ground dry mustard to the ingredients. No one will ever know that it’s there and
you’ll accent the flavor.

• The cheese will slow down the rise. Be patient. If it takes twice as long to rise, that’s
okay. Let it get nice and puffy.
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• The cheese may increase the baking time by five minutes. The lactose in the cheese
will accentuate the browning of the rolls. Let the rolls get to a rich golden brown color or
use your thermometer. The internal temperature should be at least 190 degrees.

Dilly Cheese Bread

This is a great cheddar bread with the cheese incorporated into the dough. This recipe
includes sharp cheddar and parmesan. There is a limit to how much cheese you can add
to bread dough before you weigh it down. When there is too much cheese, it takes much
longer to rise. It can still make a fine bread but it takes patience. (There is a point where
the cheese will just overcome the ability of the yeast.) This bread will still rise quickly.

The recipe calls for dill weed. Feel free to substitute basil or the herb of your choice. The
two tablespoons dill weed in this recipe results in a mildly dilly bread. If you want more
dill flavor, try three or even four tablespoons of dill.

The white pepper adds just a little bite that accents the cheese. Freshly ground black
pepper also works. Dry mustard or paprika is sometimes added for the same purpose.

You may need to adjust the moisture used in this bread. It’s easy to add a little more
flour; a little more difficult to dribble in a bit of water. Because it is easier to add flour than
water, start your dough a bit on the wet side and add flour as needed.

Ingredients

2 cups fine ground whole wheat flour
2 tablespoons granulated sugar
1 seven-gram packet of instant yeast
2 cups warm whole milk, 110 degrees (see note)
3 to 3 1/2 cups white bread flour
2 tablespoons dill weed
1 1/2 cups grated sharp cheddar cheese
1 cup grated parmesan cheese
1 tablespoons melted butter
1/4 teaspoon white pepper
1/2 tablespoon salt

Baker's Notes: This is best made with high-heat dry milk. (The high heat dry milk will
produce a dough with a better gluten structure.) Use 1 3/4 cup plus 2 tablespoons warm
water along with 1/3 cup dry milk. Increase the melted butter to two tablespoons.

This can also be made with skim milk. If using skim milk, increase the butter to two
tablespoons. If using low fat milk, increase the butter to 1 1/2 tablespoons.
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Directions

1. Place the whole wheat bread flour, sugar, and yeast in the bowl of your stand-type
mixer. Add the warm milk and beat with a dough hook until it is partially mixed. The
purpose of this mixing is to hydrate the yeast.

2. Add most of the bread flour to the bowl. Add the dill, the cheese, melted butter, white
pepper, and salt. Knead with the dough hook at medium speed for four minutes,
adding flour to reach the right consistency. A softer dough rises more quickly than
does a firm dough so do not add too much flour.

3. Set the dough in a greased bowl, turn once, and cover. Set the bowl in a warm place
and allow it to double in size.

4. Grease two large loaf pans. Form two loaves, cover them, and let them rise until
doubled and puffy.

5. Bake at 375 degrees for 25 minutes or until done. The internal temperature should
be 190 to 200 degrees. The lactose in the cheese will caramelize and make a very
bronze crust, a darker crust than most breads.

6. Remove the bread from the pans and let the bread cool on a wire rack.
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Adding Grains to Your Bread: Hi-Country Seven Grain Bread Recipe

Adding a cereal mix or cracked wheat
makes great bread. You can add cereal
to most recipes. Because different grain
mixes and different grain sizes absorb
water differently, be prepared to adjust
the water to flour ratio in your recipe.

This recipe uses our seven grain cereal
mix. You can certainly use other cereals.
(With our flours and cereal, in our kitchen,
this is exactly the right water to flour
ratio.)

Ingredients

3/4 cup seven grain cereal or other cereal or cracked wheat
1 1/2 cups hot water

6 tablespoons butter
3 cups good quality bread flour
3 cups whole wheat flour
2 tablespoons wheat gluten
1 teaspoon dough conditioner
(or use 6 cups plus 2 tablespoons Hi-Country Flour Blend in place of the flours, gluten,
and dough conditioner)

1/4 cup granulated sugar
2 teaspoons salt
1/4 cup baker’s high heat dry milk

1 7 gram packet of instant yeast

1 cup warm water at 105 to 110 degrees

Directions

1. Mix the cereal with the 1 1/2 cups hot water. Set aside for two hours to absorb
the water and soften.

2. Melt the butter in the microwave and set it aside to cool. With shortening or
butter, grease a large bowl for the dough and 2 large loaf pans (9 x 5-inch). If you
are going to make hearth loaves, grease a baking sheet and sprinkle it with
cornmeal.

3. Measure the flours into a large bowl by whisking the flour so that it’s not packed
and then spooning it into the measuring cup followed by leveling the top with a
straightedge. Add the gluten and conditioner and stir to combine. Stir in the
sugar, salt, and dry milk.


