USING EXACT INGREDIENTS

Baking, unlike cooking, leaves little margin for
error. You can’t just substitute the same amount of
cake flour for bread flour and expect to come up
with the same end result. To become a successful
baker, you must understand how key ingredients
work together. Baking formulas have been devel-
oped using exact types of ingredients. If the for-
mula is not followed precisely, the product’s tex-
ture and taste will be affected.
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| WHEAT FLOUR

Wheat flour is the main ingredient in many
baked goods. The proteins and starch in flour give
these products structure. The classification of
flour is based on the type of wheat it comes
from--soft or hard. Hard wheat flour comes from

kernels that are firm, tough, and difficult to cut.
Bread flour is one type of hard wheat flour.



Fig. 27-10. Gluten gives dough its stretchiness,
allowing it to be pulled and shaped. What other
benefits does gluten give to dough?

\

Hard Wheat has a high protem content.
- When wheat flour is mlxed with water,
certain proteins form gluten, a firm, elas-
tic substance that affects the texture of
baked products. The higher a flour’s pro-
tein content, the more potential it has to
form gluteri, See Fig. 27-10,

Gluten is the substance that makes
bread dough strong and elastic. Without
gluten, you couldn’t stretch the dough
and hold in the gases that make it rise.
The dough would collapse, resulting in
poor volume and a coarse crumb. Crumb
is the internal texture of a baked product.

Soft wheat flour, such as cake flour and pastry
flour, comes from a soft wheat kernel. This type of
flour has a low protein content, making it ideal
for tender baked products such as cookies and
pastries. Bread flour, cake flour, and pastry flour
are all types of wheat flour,
® Bread flour. Bread flour is used for breadmak-
ing. It has a high gluten-forming protein content.
These proteins allow the bread to rise fully and
~ develop a fine crumb, They also give the bread a
- chewier;, firmer texture. Bread flour is used to
make yeast breads, pizza, and bagels.
® Cake flour. Cake flour is lower in protein than
bread flour and pastry flour. Cake flour produces
a softer and more tender product than bread
flour. Cake flour is bleached with chlorine (KLOR-
EEN) to help produce a fine, white crumb in
cakes.
= Pastry flour. The protein content of pastry flour
is between that of bread flour and cake flour. It is
used in pie dough, cookies, muffins, and quick
breads. It is used for cakes only if cake flour is
unavailable. '

Other types of flours used in the bakeshop are
listed in Fig. 27-11 on page 616.

B4 LIQUIDS |

Liquids are an essential part of baking. The
most common liquids used in baking are water,”
milk, and cream. Liquids can also be found.in"
eggs, sugar syrups, and butter whmh contains -
about 15% water.

Accurate measurement of hqu:ds is 1mp0rs:ant_-
because too much or tog little can affect the out-
come of the baked product. For example, adding
too much water in pie dough will cause excess
gluten formation, which may result in a tough -
texture, s
= Water. Water is the most common liquid ingre-
dient used in baking, especially for breads. It has
many uses besides moistening dry ingredients.
Water is necessary for gluten structure to form in
flour. Also, water temperature is used to adjust
temperatures. This applies to bread dough in par--
ticular, where dough temperature is important.
Because water is tasteless, odorless, and colorless, .
it doesn’t affect the flavor or color of baked prod-
ucts. It also adds no fat or calories. e
am Milk and cream. Milk is another important hq-«-'- '
uid ingredient. Its protein, fat, and sugar content
make it a valuable addition to baked products, ice
creams, and custards. Milk also improves the fla-
vor and texture of bread and other baked goods:
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Fig. 27-11.

Some of these improvements include:

» Yielding a soft, rather than crispy, crust on
itemns such as cream puffs or éclairs (ay-
KLARES).

» Adding more color or flavor to crusts when
applied to the surface of the baked product.

» Extending shelf life by delaying staling.
Staling is the process by which moisture is
lost, causing a change in the texture and
aroma of food. Staling causes the crumb to be
dry and the crust to become soft and moist.
Dried milk solids are also used in baked goods.

Since milkfat can reduce milk’s shelf life, dried

milk solids are usually purchased as nonfat dry
milk. Nonfat dry milk can be reconstituted with
water or used dry. If kept dry, it is easier to use
and can be stored without refrigeration. You can
sift it with dry ingredients or mix it with shorten-
ing, before adding the water separately.

Dairy products such as buttermilk, yogurt, and
sour cream are also used in the bakeshop. These
products contain live bacteria that convert milk
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sugar into acid. The acid in buttermilk, for exam- '
ple, provides a whiter, more tender crumb in bis-
cuits. See Fig. 27-12. g

Another common dairy product, heavy cream,
has a high fat content. This fat content allows it to
tenderize baked goods, Cream is often whipped
for toppings, chilled desserts, and fillings such as
pastry cream. It's used as a liquid ingredient in
custards, sauces, and ice creams. You will learn

‘more about desserts in Chapter 30.

724 FATS

‘During the baking process, fats surround the
flour particles and prevent long strands of gluten
from forming. This tenderizes the baked good.
Fats also add to the flavor, moistness, browning,
flakiness, and leavening, depending on the type
of fat. In baking, solid fats are referred to as
shortening. Purified oils are made solid by a
process called hydrogenation. Hydrogenation



Fig. 27-12. Milk and other dairy products
help tenderize baked goods.

{(hy-drah-juh-NAY-shuhn) involves
- making oils solid by the addition of
hydrogen to the oil. The most com-
‘mon types of fat used in the
bakeshop include all-purpose short-
ening, emulsified shortening, oil,
butter, and margarine. See Fig. 27-
13. :
m Vegetable shortening. When
most people hear the word “shorten-
ing,” they think of a solid, white, fla-
vorless fat used for baking. This type
of shortening, known as vegetable
shortening, is made from purified
oils that have been hydrogenated to
make them solid and less likely to become rancid.
Vegetable shortening has a fairly high melting
point, which makes it ideal for forming flaky pie
doughs. It is also a good choice for frying and for
making cookies and cakes.
# Emulsified shortening. Some shortenings con-
tain emulsifiers. Emulsified shortenings.are also
called high-ratio shortenings because they allow
the baker to add a high ratio of water—and
sugar—to a cake or icing. Some high-ratio short-
enings look like all-purpose shortenings.

Nonfat dry milk

High-ratio liquid shortenings look like creamy

oils. Some cake formulas are designed to use
high-ratio liquid shortenings. These cakes will be
extra moist, airy, and tender and will have a
longer shelf life than cakes made with other fats.
Other fats cannot replace high-ratio liquid short-
enings because of their unique characteristics.
m Oil. Oils are fats extracted from plants such as
soybeans, corn, peanuts, and cottonseed, They
are liquid at room temperature and neutral in fla-
vor and color because they are highly refined.
Because oil blends more easily throughout a mix-
ture, it can coat more strands of gluten. Therefore,
oil causes baked products to be more tender. Oil
is used in quick breads, some pie crusts, deep-
fried products like doughnuts, and rich sponge
cakes like chiffon (shi-FAWN).

Fig. 27-13. Commercial bakeshops use many -
different types of fats in baking. Which of
these fats might be used to make moist, airy
cakes with a long shelf life?
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USING OIL INSTEAD OF SHORTENING—Oil
should never be substituted for a solid
shortening. It will result in baked goods
with lower volume and pie crusts that lack

\flakiness and crumble easily. /

m Butter. Have you ever tasted a frosting that
seemed to melt in your mouth? That frosting was
probably made with butter. Butter can be pur-
chased with or without salt. Unsalted butter is
used in baking because of its pleasant flavor.
Because butter is soft at room temperature, how-
‘ever, doughs made with butter are sometimes

- hard to handle. Butter is only 80% fat, so it pro-
‘duces a less tender baked product than

shortening.

s Margarine. Margarine is typically a hydro-
genated vegetable oil with color, flavor, and water
added. Margarines have improved over the years.
While they cannot match butter’s superior flavor,
they are less likely to spoil and are usually lower
in saturated fat, Margarines can be purchased
either salted or unsalted.

%4 SUGARS & SWEETENERS

Sugars and sweeteners add a sweet, pleasant
flavor to baked products. Flavor, however, is not
their only contribution to baking. The other func-
tions of sugars and sweeteners include:

* Creating a golden-brown color.

« Stabilizing mixtures such as beaten egg whites
for meringue (muh-RANG). A

= Providing food for yeast in yeast breads.

* Retaining moisture for a longer shelf life.

« Tenderizing baked products by weakening the
gluten strands and delaying the action of other
structure builders such as egg protein.

e Serving as a base for making icings.
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Refined Sugars & Sweeteners

Sugar is produced from sugarcane or sugar
beets. The cane or beet is crushed to extract the
juice. The juice is then filtered and gently heated
to evaporate the water. Through a series of heat-
induced steps, the sugar is crystallized (KRIST-
uh-lized), or twrned into crystals, and separated
from the dark, thick molasses that forms. It must
be refined to produce sugar grains of various
sizes. Various sugars and sweeteners are used in
the bakeshop. See Fig. 27-14.

u Molasses. Molasses is the thick, sweet, dark lig-
uid made from sugarcane juice. There are many
grades of molasses available. Premium grades
have a golden-brown color and a mild, sweet
flavor. Lower grades are typically darker in color
with a less sweet, stronger flavor. This stronger
color and flavor is often degirable in baked
products.

= Brown sugar. Brown sugar is a soft-textured
mixture of white sugar and molasses. It can be
light or dark in color. Store brown sugar in air-
tight containers to prevent moisture absorption,
2 Turbinado sugar. Turbinado sugar is raw sugar
that has been steam-cleaned. Its coarse crystals
are blond colored and have a delicate molasses
flavor. Turbinado sugar is used in some baked
products and beverages.

Fig. 27-14. Many different types of sugars are used in
baking. Try to identify each type of sugar shown here.




u Coarse sugar. Coarse sugar, also known as
sanding sugar, consists of large, coarse crystals
that don’t dissolve easily. It's used to decorate
items such as doughnuts or cakes,

® Granulated sugar. Regular granulated sugar is
often referred to as extrafine white sugar or table
sugar. It is the most common sugar used in the
bakeshop. Granulated sugar is used in cooked
icings, candies, and other baked products.

& Confectioners’ sugar. Confectioners’ sugar,
also known as powdered sugar, is granulated
sugar that has been crushed into a fine powder.
Confectioners’ sugar also contains about 3% corn-
starch, which helps keep the sugar from clump-
ing. It is often used in uncooked icings and glazes
and as a decorative “dusting” on baked products.
® Superfine sugar Superfine sugar is more fine-
ly granulated than regular white sugar. As a
result, it dissolves almost instantly. Superfine
sugar is perfect for making sweetened cold liquids
and egg white meringues less gritty. Meringues
can be used for such items as toppings on pies.

8 Corn syrup. Corn syrup is produced from the
starch found in corn. The starch granules are
removed from corn kernels and treated with acids

or enzymes to create a thick, sweet syrup. Light

corn syrup has no color, while dark corn syrup has
a molasses-like flavor. Corn syrup does not crys-
tallize easily, so it is a popular ingredient in frost-
ings, candies, jams, and jellies.

u Maple syrup, Maple syrup adds a unique flavor
to baked products. It is made from the sap of a
maple tree. Syrups are graded according to their
color and flavor. The lighter and milder the syrup,
the higher grade it will receive,

# Honey, Honey is a thick, sweet liquid made by
bees from flower nectar (NECK-tur). The type of

flower affects t:he fmal flavor and color of the

honey. Honey is widely used to give baked prod-
ucts a distinct, sweet flavor. It should be stored in
a cool, dry place. Refrigerated honey will crystal-
lize and form a gooey mass. If this happens, the
honey can be heated in the microwave in small
amounts or in a pan of hot water over low heat.

Fig. 27-15. Different forms of eggs fit the varying needs

of commercial bakeshops, ]

4 EGGS

Eggs are the second most important ingredient -
in baked products. Eggs come in a variety of sizes.
Formulas listing the amount of eggs by number
instead of weight have based the formula on Iarge
eggs, which weigh about 2 oz. each,

Commercial bakeshops use egg yolks instead of
whole eggs when a richer, more tender product is
desired. They also use egg whites in place of
whole eggs when baking low-fat products.

Forms of Eggs

Shell eggs and egg products, such as liquid
frozen eggs, dried eggs, and liquid refrigerated
eggs, are used in baking. Egg products can be
purchased as whole eggs, egg whites, or egg
yolks. See Fig. 27-15.
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u Shell eggs. Shell eggs are eggs sold in their
shells. They are often called fresh eggs. If stored
- properly at 41°F or below, they will last up to four
weeks beyond the packing date. Shell eggs are
purchased in flats, each of which holds 2% dozen,
or 30 eggs. There are twelve flats in a case, mean-
ing that one case contains 30 dozen or 360 eggs.

EGG FRESHNESSwYou can tell whe
eqq is fresh by putting the whole egg in a
glass of water. If it floats, the egg is old. /

B Egg products. Egg products are eggs that have
been broken, removed from the shell, and pas-
teurized. The whites can be separated from the
yolks, and additives included if necessary. For
example, frozen egg yolks have 10% sugar added
to prevent them from gelling. The egg products
are then packaged and refrigerated, frozen, or
dried and packed in pouches.

Egg products are popular because of their con-
venience. They can be substituted for shell eggs in
many baked products. Frozen egg products must
be thawed in the refrigerator, so plan ahead when
using them. Do not let them sit at room tempera-
ture, as egg products are highly perishable. Dried
. eggs are often used in prepared mixes such as for
cakes. High-quality, dried egg whites are often
preferred for making meringues over liquid egg
whites because !_:hey are more stable.

Funct:ons of Eggs

Eggs serve a varaety of funenons during the
baking process. These functions include:
“» Structure. Because of their protein content,
eggs give structure to baked products such as
- cakes. They also help thicken some produc:ts
such as custard sauces. '
» Emulsification (z-MUHL»suh~fuh KAY~shun)
Egg yolks have natural emulsifiers that help
blend ingredients smoothly.
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s Aeration (AR-AY-shun). Beaten or whipped
eggs assist in leavening because they trap air
that expands when heated, causing baked
products to rise.

» Flavor. Eggs add a dzstmet flavor to baked
goods.

.+ Color. Egg yolks add a mch yellow color to

baked products. Eggs also add color to crusts
- during the browning process.

| LEAVENING AGENTS

A leavening agent is a substance that causes a
baked good to rise by introducing carbon dioxide
(CO,) or other gases into the mixture. The gases
expand from the heat of the oven, stretching the
cell walls in the baked product. The end result is
a light, tender texture and good volume. The
main leavening agents are air, steam, baking
soda, baking powder, and yeast.

Air

Air is an important leavening agent in all baked
products since air is added during the mixing
process. Angel food cake is a good example of a
baked product that relies on air as a leavening
agent. You can add air to a mixture by whipping
egg whites. See Fig. 27-16.

Steam

Steam is another important leavening agent. It
is created during the baking process when water
evaporates to steam and expands. Because water
in one form or another is in all baked products,
steam is an important leavening gas. It is espe-
cially important to items such as puff pastries and
croissants.

Baking Soda

Baking soda, or sodium bicarbonate (SO-dee-
um by-CAR-buh-nate), is a chemical leavening
agent that must be used with acid to give off CO,
gas. There are many sources of acid used in bak-



- Fig. 27-16. Air is incorporated into a mixture through physical means. How does air affect the item's texture and

volume?

ing, such as buttermilk, sour cream, and yogurt;
fruits and fruit juices; most syrups, including
honey and molasses; and chocolate. The CO, gas
is what causes the baked products to rise. Mix
baking soda thoroughly, or it will leave an
unpleasant afteftaste.

Baking Powder

Baking powder is made up of baking soda, an acid
such as cream of tartar, and a moisture-absorber
such as corn starch. When mixed with a liquid, bak-
ing powder releases CO,. The type used in the
bakeshop is double-acting. This means that when it
first comes in contact with moisture, it gives off
CO,. When it comes into contact with heat, it gives
off more CO,. Double-acting baking powder can be
fast- or slow-acting, Fast-acting varieties react more
quickly when mixed with liquids. The slow-acting
varieties require more heat to release CQ,. Baking
powder is used as a leavening agent in cakes,
cookies, muffins, and quick breads.

Fig. 27-17. Commercial bakeshops use different types of

yeast to cause baked goods to rise. Describe how to activate

the following types of yeast: compressed, dry active, quick-
rise dry.

Yeast

Yeast is a living organism. During a process
called fermentation (FUR-mun-TAY-shun), yeast
breaks down sugars into carbon dioxide gas and .

“alcohol, which are necessary for the rising process

in products such as bread. Yeast products get their
distinctive aroma and flavor from this process.
The types of yeast most commonly used in
bakeshops are compressed yeast, dry active yeast,

and quick-rise dry yeast. See Fig. 27-17.

CHAPTER 27 Baking Techniques———62 1



o Compressed yeast, Sometimes called fresh or
wet compressed yeast, this type of yeast is moist
and must be refrigerated. Compressed yeast is
available in 0.6-0z. cubes or 2-1b. blocks. It should
be creamy white, have a crumbly texture, and
smell like freshly baked bread. To use compressed
fresh yeast, crumble it into warm water. Don’t use
compressed yeast that looks brown, feels slimy, or
smells sour. Compressed yeast rapidly deterio-
rates at room temperature,

s Dry active yeast, Dry yeast has had most of its
moisture removed by hot air, which leaves gran-
ules of dormant yeast that are “asleep.” Dry yeast
must be reactivated in liquid that is between
100°F and 110°F before being added to other
ingredients. Dry active yeast is available in %-0z.
packets, 4-oz. jars, or 1- to 2-lb. vacuum-sealed

Fig. 27-18.
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bags. Unopened packages can be stored in a cool,
dry place for several months. Once opened, con-
tainers of dry active yeast should be kept frozen.
When substituting active dry yeast for com-
pressed yeast, use 50% less than called for in the
formula.

# Quick-rise dry yeast. Also called instant yeast,
quick-rise dry yeast is similar in appearance to dry
active yeast. However, its leavening action is
much ‘quicker, speeding the rising of dough.
Quick-rise dry yeast provides closer results to
compressed yeast. To use quick-rise dry yeast,
blend it with the dry ingredients. Then add water
that is between 100°F and 110°F to activate the
yeast, Quick-rise dry yeast lasts at least one year
in unopened packages or when stored frozen.



Salt

Salt also has an important role in baking. It
enhances the product through its own flavor as
well as bringing out the flavor of other ingredi-
ents. Salt also acts on gluten and results in an
acceptable texture. A certain amount of salt is also
necessary to slow down or control fermentation
in yeast products. However, salt can negatively
react in baked goods if it is not measured accu-
rately or if it is added at the wrong point in the
mixing process,

%4 FLAVORINGS

Flavorings include extracts and spices.
Although flavorings don't usually influence the
baking process, they do enhance the flavor of the
final baked product.

m Extracts, Extracts are liquid flavorings that
contain alcohol. They are mostly concentrated,

volatile oils or essences diluted with alcohol: -
Vanilla extract is the exception. It is made by pass-

ing alcohol through the vanilla bean, with little or
no heat, to extract flavor.

= Spices. Spices add to the enhancement of food}

and baked goods by adding flavor, color, or
aroma. Most spices come from the bark, roots,

flower buds, berries, or seeds of aromatic plants:

or trees. While not commonly thought of as
spices, coffee beans and vanilla pods also fall into
this. category. Citrus zest, or the outer skin of
oranges, lemons, and limes, is conmdemd a spice,
too. o : .

Ground spices release their flavor quickly and
are often purchased in quantities that can be used

within three months. The flavor of whole spices”

comes out over long cooking periods such as

those used in baking. Spices should be used care-
fully so they don’t overpower the food. The spices

used frequently in the bakeshop are listed in Fig.
27-18. For more mformatlon on splces see
Chapter 16,

%4 CHOCOLATE & COCOA

Chocolate and cocoa add body, bulk, and a
unique color and flavor to a wide variety of baked
products. Both items are made from the cacao
(cuh-CAY-oh) bean. The “meat” of the cacao bean
is roasted and ground into a thick substance
called chocolate liquor. Cocoa butter is a by-prod-
uct of cocoa powder production. More steps are .
then taken to create a variety of chocolate or
cocoa products. The most common varieties in
the bakeshop are unsweetened chocolate, semi-
sweet chocolate, liquid chocolate, cocoa powder,
and Dutch-process cocoa powder. See Fig. 27-19.

Fig. 27-19. All varieties of chocolate and cocoa come
from the cacac bean. What is the difference between
cocoa powder and Duich-process cocoa powder?
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& Unsweetened chocolate. This form of choco-
late is also known as bitter or baking chocolate. It
is the pure, hardened substance that results from
roasted and ground cacao beans., Unsweetened
chocolate has no added sugar or milk solids. It is
bitter because it contains no sugar. Unsweetened
chocolate gives baked products an especially rich
taste because it still contains all of the cocoa but-
ter from the bean.
= Semisweet chocolate. Sugar, lecithin (LEH-
suh-thun), and vanilla are added to create semi-
sweet or bittersweet chocolate. Semisweet choco-
late is often used in chocolate chip cookies and
glazes.
a White chocolate. White chocolate is made
from cocoa butter, sugar, vanilla, lecithin, and
dried or condensed milk. There is no chocolate
liquor in white chocolate.
= Cocoa powder. This is the dry, brown powder
that remains once the cocoa butter is removed
from the chocolate liquor. It is used mostly in bak-
ing and has no added sweeteners or flavorings.
Cocoa powder absorbs moisture and provides
structure, as does flour.
u Dutch-process cocoa powder. This type of
cocoa has a darker color and milder flavor than
regular cocoa. It is less likely to lump and pro-
duces a milder, smoother chocolate flavor. Dutch-
process cocoa can be substituted for unsweetened
chocolate when adjustments are made to the
amount of cocoa.and shortening used, .~
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Fig. 27-20.

Additives are used in the bakeshop to color,
thicken, provide texture in, and replace fat in

baked products. See Fig. 27-20 for a list of com-"

mon additives used in the bakeshop.

Nuts are often used to provide flavor, texture,
and color in baked products. Fig. 27-21 shows the
nuts most commonly used in commercial
bakeshops. For more information on nuts, see
Chapter 16.
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Fig. 27-21.
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4 MIXING BATTERS & DOUGHS

‘Batters and doughs are formed when the dry
and liquid ingredients are combined to create
baked products. Batters contain almost equal
parts of dry and liquid ingredients. Batters are
usually easy to pour, Cakes and muffins are exam-
ples of baked products made from batters.

Doughs contain less liquid than batters, mak-
ing it easy to work doughs with your hands.
Doughs may even be stiff enough to be cut into



shapes. Many types of breads are made from
dough. There are a variety of ways to mix batters
and doughs. Nine ways are described here.
1. Beating. Agitating (A-juh-TATE-ing) ingredi-
ents vigorously to add air or develop gluten
is called beating. You may use a spoon or a
bench mixer with a paddle attachment for
beating.

2. Blending. Mlxmg or foldmg two or more
ingredients together until they’re evenly com-
bined is called blending. Use a spoon, whisk,
rubber spatula, or bench mixer with a paddle
attachment for blending.

3. Creaming. Vigorously combining softened fat
and sugar to add air is called creaming. Use a
bench mixer on medium speed with a paddle
attachment for creaming.

4. Cut in. To cut in, mix solid fat with dry ingre-
dients until lumps of the desired size remain.
Use a pastry cutter or a bench mixer with a
paddle attachment to cut in fat.

5. Folding. Gently adding light, airy ingredients
such as eggs to heavier ingredients by using a

~ smooth circular movement is called folding.

6. Kneadmg Working a dough by hand or in a
bench mixer with a dough hook to develop
gluten and evenly distribute ingredients is
called kneading. ’

7. Sifting. Passing dry ingredients such as flour -

through a wire mesh to remove lumps, blend,
and add air is called sifting. Use a rotary sifter
or a mesh strainer for sifting.

8. Stirring. Gently biendmg mgredlents until

they’re combined is called stirring. Use a
spoon, rubber spatuia, or whisk for stirring.

9. Whipping. Vigorously beatmg ingredients to

add air is called whipping. Use a whisk or a
bench mixer with a whip attachment for
whipping. -~

CARRYOVER BAKING—Baked products con-
tinue to bake for a short time aﬁzer being
removed from a ho’t oven. This process is
called carryover bakmg The chemical and,
physical changes that occur during the bak-
ing process do not stop lmmecilately The
product continues to bake because of the’
heat contained in the product. If you don't
take carryover baking into account, you
\wili end up with overbaked products.
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