


Baking and Pastry
-quipment

AFTER READING THIS CHAPTER, YOU SHOULD BE ABLE TO:

1. Identify good safety and sanitation practices for purchasing and handling bakeshop equipment.

2. Identify the principal pieces of large equipment used in baking and pastry making and indicate
their uses.

3. Identify the principal pans, container, and molds used in baking and pastry making and
indicate their uses.

4. Identify the principal hand tools used in baking and pastry making and indicate their uses.

5. ldentify other important pieces of equipment used in baking and pastry making and indicate
their uses.

MUCH OF A baker’s art and craft involves simple tools. Learning to become a suc-
cessful baker requires developing a great deal of manual skill using these tools.
For example, a pastry bag is nothing more than a cone-shaped piece of fabric or
plastic, open at both ends. Although its construction is simple, and no operating
manual is required to understand how it works, hours of practice are necessary

to become skilled at using a pastry bag for decorative work.

At the other extreme are large machines such as floor-model mixers, ovens of
many types, and dough-handling equipment such as molders, dividers, and
sheeters. Of these, perhaps only ovens are essential to a baker’s work. The other

items are important labor-saving devices that enable workers to produce goods
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42 CHAPTER 3 BAKING AND PASTRY EQUIPMENT

in large quantities with greater speed. Without this equipment, much of the
output of a bakeshop would not be economically feasible.

This chapter is an outline of the most important pieces of equipment used
by bakers and pastry chefs, from large equipment to containers and molds
to hand tools. In addition to these tools, most bakeshops contain an array of
equipment also found in most kitchens, including pots and pans, spoons, la-
dles, spatulas, knives, and so on. Learning to use these tools is the subject of
much of this book.

EQUIPMENT SANITATION AND SAFETY

NSE

NSF International
certification mark.

Courtesy NSF International.

®

SANITATION
NSF/ANSI STD. NO.

The CSA sanitation mark.

Courtesy of the Canadian Standard
Association.

The Underwriters
Laboratory logo.

Reproduced with permission of
Underwriters Laboratory, Inc.

BEFORE WE LOOK at specific items, we must first consider points related to the use of equip-
mentin general.

Safety

Baking equipment can be dangerous. From large mixers to small hand tools such as knives,
much of the equipment found in the bakeshop can inflict serious injuries if not used carefully
and properly. Two guidelines are in order here:

® Never use a piece of equipment until you are thoroughly familiar with its operation and all
its features. You must also learn to recognize when a machine is not operating correctly so
you can shut it down immediately and report the malfunction to a supervisor.

® Be aware that not all models are alike. Each manufacturer introduces slight variations on
the basic equipment. While all deck ovens or all vertical mixers, for example, operate
on the same basic principles, each model is slightly different, if only in the location of the
switches. It is important to study the operating manual supplied with each item, or be
taught by someone who already knows the item well.

Sanitation

Thorough, regular cleaning of all equipment is essential. Most large equipment can be partially
disassembled for cleaning. Read the operating manual, which should describe these proce-
dures in detail, or get the information from someone who knows the equipment.

When purchasing equipment, look for models that have been tested and endorsed for food
safety by recognized agencies that certify products and write standards for food, water, air,
and consumer goods. Three prominent agencies are NSF International (www.nsf.org; formerly
the National Sanitation Foundation), CSA International (www.csa-international.org), and Un-
derwriters Laboratory (www.ul.com). These agencies are accredited by the American National
Standards Institute (ANSI), as Standards Developing Organizations (SDOs). They are also ac-
credited by ANSI to certify equipment (such as baking and other commercial food equipment)
againstthe American National Standards that have been developed by each of these SDOs. The
standards, and the certifications of these three agencies, are recognized internationally.

Products meeting the testing requirements of these agencies are labeled or marked ac-
cordingly, as shown in the illustration. Criteria govern such factors as design and construction
(for example, sealed joints and seams, as well as accessible and component parts), materi-
als used (for example, nontoxic materials, smooth and easily cleanable surfaces), and perfor-
mance testing.

LARGE EQUIPMENT

MIXERS, OVENS, AND dough-handling equipment take up most of this category.



Mixers

Mixers of various types are essential tools in the bakeshop. While small quantities of doughs
and batters can be mixed by hand, commercial baking in any quantity would be next to impos-
sible without power mixers.

Two main types of mixer are used in small and medium-size bakeshops: vertical and spiral.
Other types of specialized equipment are used in large industrial bakeries.

Vertical Mixer

Also called a planetary mixer, the vertical mixer is the most common type used in baking, as well
asin cooking. The term planetary is descriptive of the motion of the beater attachment. Justas a
planet spins on its axis while revolving around the sun, so too does the beater attachment spin
on its axis while rotating in an orbit to reach all parts of the stationary bowl.

Tabletop mixers range in capacity from 5 to 20 quarts (4.75 to 19 L). Floor models are avail-
able as large as 140 quarts (132 L).

Vertical mixers have three main mixing attachments:

1. The paddle is a flat blade used for general mixing.
2. The wire whip is used for such tasks as beating egg foams and cream.

3. The dough arm or hook is used for mixing and kneading yeast doughs. Dough hooks may
be standard J-hooks or spiral hooks.

Be sure to use the right-size attachment for the bowl. Using a 40-quart paddle with a
30-quart bowl could cause serious damage the equipment. Make sure both the bowl and the
mixing attachment are firmly in place before turning on the machine. Always turn off the ma-
chine before scraping down the bowl orinserting a scraper, spoon, or hand into the bowl.

Additional special attachments are also available. These include the following:

® The sweet dough arm combines the actions of the dough arm and the flat paddle and is
used for mixing sweet doughs.

® The wing whip is used for mixing materials too heavy for the standard wire whip.

® The pastry blender is used to blend fat and flour, as in making pie doughs.

The availability of such a
variety of attachments points
up one of the main advantages
of the planetary mixer: its versa-
tility. With a single machine, the
baker can produce a great vari-
ety of doughs, batters, creams,
meringues, and other goods. In
addition, vertical mixers have
an attachment hub that can be
used to power many other tools,
Mixer attachments (left to right): whip, paddle, dougharm. such as grinders and slicers.
Courtesy of Hobart Corporation. This makes vertical mixers use-

ful in the kitchen as well as the
bakeshop.

Spiral Mixer

Spiral mixers are designed for doughs and heavy batters and are used primarily for making
large quantities of yeast doughs for breads and bagels. Unlike vertical mixers, spiral mixers do
not have interchangeable bowls and agitator arms. The agitator arm is in the shape of a spiral,
and both the bowl and the spiral arm rotate to develop the dough quickly and efficiently. In a
typical model, the bowl may be set to rotate in either direction.

Dough capacities range from 5 to 30 pounds (2.3 to 14 kg) for small machines to more than
500 pounds (230 kg) in large machines.
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Small table-model mixer.

Courtesy of Hobart Corporation.

Large floor-model mixer.

Courtesy of Hobart Corporation.

Spiral mixer.

Courtesy of TMB Baking, Inc.
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CONTINUOUS
MIXER

Another type of mixer

used in large bakeries is

the continuous mixer. Here,
small amounts of scaled
ingredients enter the machine
continuously at one end.
The ingredients are blended
and developed into a dough
as they move through the
machine. The finished
dough emerges at the other
end of the machine. These
mixers are efficient because
instead of having to blend,
say, 200 pounds of flour into
a dough all at once, they can
take in the flour in 5-pound
increments, making the
blending much easier.
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Because spiral mixers are used exclusively for mixing doughs, they do not have the versa-
tility of vertical mixers, as just described. However, they do have several important features and
advantages that make them the preferred mixers of bread bakers and pizza makers:

® Spiral mixers blend and develop dough more efficiently than planetary mixers. Because
of their design, they develop dough more intensively and in less time, resulting in lower
machine friction and dough warming (see p. 122).

® The design of the bowl and beater allows for a wide range of dough capacity for each ma-
chine. For example, a medium-size mixer may handle as little as 10 pounds (4.5 kg) of
dough or as much as 200 pounds (90 kg). By contrast, a vertical mixer bowl handles only
a narrow range of dough weights; too large or too small a quantity will not mix properly.

® Spiral mixers are sturdier and more rugged than vertical mixers. They handle more dough,
last longer, and require less repair and maintenance.

Three main varieties of spiral mixer are available:

4. Fixed-bowl mixers. These have a nonremovable bowl. The dough must be lifted out by
hand.

5. Removable-bowl mixers. These have a bowl that may be removed from the machine, usu-
ally on a wheeled trolley. They are useful for high-volume operations, because a new bowl
of ingredients may be wheeled into place as soon as the earlier batch is removed.

6. Tilt mixers. On these machines, the entire machine tilts up to deposit the finished dough
onto a tray or another container.

Most spiral mixers have two operating speeds, although some specialized machines for
stiff doughs have only one speed. In a typical mixing procedure, the baker uses the first speed
forthe first phase of dough mixing, when the ingredients are blended, and switches to the sec-
ond speed for the later phase of dough development.

Machines with automated controls have timers to
regulate each phase of mixing.

Similar to spiral mixers are fork mixers.
Instead of a single spiral agitator or beater,
these machines have a two-pronged fork-
shaped beater that enters the bowl at
about a 45-degree angle. Like spiral mix-
ers, fork mixers are used specifically for
bread doughs.

Horizontal Mixer

Horizontal mixers are large, industrial-size
machines capable of handling as much as
several thousand pounds of dough at a
time. Each model is designed to work best
with a specific range of products, such as
bread doughs, pastry doughs, or soft doughs and
batters. Beater or agitator designs differ for each of these specialized models.

Many horizontal mixers are equipped with water jackets that surround the mixing con-
tainer. Water of the desired temperature is circulated through the jacket, enabling the operator
to control the dough temperature with great precision.

Horizontal mixer.

Courtesy of The Peerless Group.

Dough-Handling Equipment

Dough Fermentation Trough

This itemis used to hold mixed yeast doughs during fermentation. Small operations might sim-
ply use large mixing bowls on stands instead.

Divider

Dividers cut scaled pieces of dough into equal portions by means of a die or cutter attached to
a hydraulic or mechanical lever assembly. For example, a divider may cut a 3-pound piece of

Divider.

Courtesy of American Baking Systems
and S.A. Jac NV.
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dough (called a press) into 36 pieces, 1145 ounces each, for making dinner rolls. After they are Divider-rounder.

divided, the individual pieces must be rounded by hand (see p. 115). Courtesy of TMB Baking, Inc.

Divider-Rounder

This machine divides the dough, as does a simple divider, and it then automatically rounds the
individual portions, greatly speeding makeup of the dough products.

Dough Sheeter

A sheeter rolls out portions of dough into sheets of uniform thickness. It consists of a canvas
conveyor belt that feeds the dough through a pair of rollers. To make thin sheets, the dough
usually must be passed through the rollers several times. The operator decreases the space be-
tween the rollers after each pass.

Molder

A molderrolls and forms pieces of bread dough for standard loaves, baguettes, and rolls, elimi-
nating the need to perform these tasks by hand.

Proofer

A prooferis a special box in which the ideal conditions for fermenting yeast doughs
can be created. The box maintains a preset warm temperature and humidity
level appropriate to the specific dough.

—
Retarder

Chilling or refrigerating yeast dough slows or retards the rate of fermentation so
the dough can be stored for later baking. A retarder is a refrigerator that maintains a
high level of humidity to prevent the dough from drying out or crusting.

Retarder-Proofer

This machineis, as its name suggests, a combination retarder and proofer. A dough can ‘\ v |
be retarded for a preset time, after which the machine switches to proofing mode and i
warms up to a second preset temperature and humidity level. For example, breakfast breads
can be made up the previous day, held, and be fully proofed and ready to bake when the shop ~ Sheeter.

opens the next morning. Courtesy of American Baking Systems and
S.A. Jac NV.

!

e —
Molder. Proofer. Retarder-proofer.
Courtesy of American Baking Systems and Courtesy of Bevles. Courtesy of TMB Baking, Inc.

S.A. Jac NV.
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WOOD-FIRED
OVENS

Wood-fired brick ovens are
similar in function to deck
ovens in that items are baked
directly on the oven floor.
These ovens are used in some
operations that produce
artisan breads, as well as in
some restaurants that serve
pizzas and similar items. The
heat is generated by a wood
fire built inside the oven.
The fire heats the thick brick
floor and walls, which retain
enough heat to bake foods.
Gas-fired brick ovens are
similar, but the heat in them
is easier to control.
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Ovens

Ovens are, of course, the workhorses of the bakery and pastry shop. They are essential for pro-
ducing breads, cakes, cookies, pastries, and other baked items. Ovens are enclosed spaces in
which food is heated, usually by hot air (except in the case of microwave ovens, which are not
especially useful in a bakeshop). Several kinds of oven are used in baking.

Steam is important in baking many kinds of breads, as discussed in Chapter 6. Ovens
used in bakeshops, including deck ovens, rack ovens, and
mechanical ovens, may have steam injected into
them during part of the baking cycle.

Deck Oven

Deck ovens are so called because the items to
be baked—either on sheet pans or, in the case of

some breads, freestanding—are placed directly
on the bottom, or deck, of the oven. There are no
racks for holding pans in deck ovens. Deck ovens
are also called stack ovens because several may
be stacked on top of one another. Breads baked
directly on the floor of the oven rather than in pans
are often called hearth breads, so another name for

these ovens is hearth ovens. Deck ovens for baking bread
are equipped with steam injectors.

Rack Oven

Deck oven.

Courtesy of Macadams Baking
Systems (Pty) Ltd.
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Rack oven.

Courtesy of Lang Manufacturing
Company.

~ Arackovenis a large oven into which entire racks full of sheet pans can be
wheeled for baking. Normal baker’s racks hold 8 to 24 full-size sheet pans, but
racks made specifically to go into rack ovens usually hold 15 to 20 pans. Rack
ovens hold 1 to 4 of these racks at once. The ovens are also equipped with steam
injectors.
Although this usage is not strictly correct, you may hear the term rack oven used
for conventional ovens, such as those found in restaurant ranges, because the pans are
placed on racks ratherthan directly on the bottom, as in deck ovens.

Mechanical Oven

In a mechanical oven, the food is in
motion while it bakes. The most com-
mon type is a revolving oven, in
which the mechanism is like
that of a Ferris wheel. This me-
chanical action eliminates
the problem of hot spots,
or uneven baking, because
the mechanism rotates the foods
throughout the oven. Because of
their size, mechanical ovens are es-
pecially useful in high-volume op-
erations. Revolving ovens can be
equipped with steam injectors.

A typical revolving oven is
shown in theillustration. Each of the
multiple trays in such an oven holds
one or more sheet pans. The operator
loads one tray at a time through the nar-
row door in the front.

Revolving oven.

Courtesy of Baxter/ITW Food Equipment
Group, LLC.
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Convection Oven

Convection ovens contain fans that circulate the air and distribute the heat rapidly throughout
the interior. The forced air makes foods cook more quickly at lower temperatures. However, the
strong forced air can distort the shape of items made with batters and soft doughs, and the air-
flow may be strong enough to blow baking parchment off sheet pans. Therefore, convection ov-
ens are not as versatile for the baker as are the other kinds of ovens discussed here.

Steam-Jacketed Kettle

Steam-jacketed kettles, or steam kettles, have double walls be-
tween which steam circulates. Liquids in the kettle itself are
heated quickly and efficiently. Although restaurants may use
large floor-mounted kettles for making stocks, smaller table mod-
els are more useful in the bakeshop for making custards, creams,
and fillings.
Tilting kettles with a pouring lip are called trunnion kettles. ~ Convection oven.

Table models range in capacity from a few quarts or liters to 40 courtesy of Vulcan-Hart Company.
quarts (38 L).

Steam-jacketed kettle.

Courtesy of Vulcan-Hart Company.

Fryer

Fryers are needed in the bakeshop for doughnuts and other fried items. Small
operations often use standard deep fryers (or even stovetop kettles), but larger
doughnut fryers are best if you make doughnuts in quantity. They should be used
in conjunction with screens, for lowering the doughnuts into the fat and remov-
ing them when fried.

In the fryer in the illustration, the proofed doughnuts are arranged on the
screen at the right side of the fry kettle. The operator then manually lowers
the screen into the hot fat by means of the two raised handles. The illustration also

shows, on the left side, a batter depositor for cake doughnuts. Doughnut fryer.

Courtesy of Belshaw, Bros., Inc.

PANS, CONTAINERS, AND MOLDS

MANY OF THE pots and pans found in the hot kitchen are also used in the bakeshop. For exam-
ple, saucepans are used to boil syrups and to cook creams and fillings. This section, however,
concentrates on specialty containers and molds for the bakery. The following list gives a repre-
sentative sample of the more important of these, in alphabetical order. Molds are of two types:
those for baking dough or batteritems, and those for giving shape to refrigerated items such as

mousses and bombes. Other containers, such as mixing bowls, are included in the list.
Baba mold. A small thimble-shaped mold for making babas (p. 190).
Banneton. A bentwood basket, available in various shapes, for
holding and giving shape to certain hearth bread doughs as they
proof. Similar canvas-lined baskets are also available.

Baba mold. Banneton.
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Barquette.

Charlotte mold.

Loaf pan.

Pullman pan.

Barquette. A small boat-shaped mold for petits fours and small tartlets.
Bombe mold. A dome-shaped mold for frozen desserts (p. 566).
Brioche mold. A flared pan with fluted sides for making brioche (p. 204).

Cake pans. Most cake pans are round, but other shapes, such as hearts, are available for
specialty cakes. Cake pans come in many sizes.

Cakering. See Charlotte ring.

Charlotte mold. The classic charlotte mold is round, tapered, and flat-bottomed, with two
handles near the top rim. Except for the Apple Charlotte (p. 591), which is baked in this
mold, classic charlottes are made with a Bavarian cream filling and refrigerated until set,
not baked.

Charlotte ring. Also called cake rings, these are stainless-steel rings in various diameters
and heights, most often used for making molded desserts and for shaping and holding
desserts made of layers of cake, pastry, and fillings. The rings are removed after the fillings
have set and before serving or display. (See Chapter 18, where a charlotte ring in use is
illustrated on page 454.)

Chocolate molds. Used forall sorts of chocolate work, from large display pieces to bite-size
truffles. (See Chapter 24.)

Cornstick pan. Special baking pan with indentations shaped like small ears of corn. Used
for baking cornbread items.

Flexipan. This is the brand name for a line of nonstick baking pans made of a flexible
silicone material. Flexipans are available in dozens of shapes and sizes to make a
wide range of products, from muffins and quick-
bread loaves to petits fours.

Hotel pan. A rectangular pan, usually made of
stainless steel. Designed to hold foods in service
counters. Also used for baking and steaming, and
often for baked items such as bread pudding. The
standard size is 10 x 20 inches (325 x 530 mm). Fractions
of this size (¥4, ¥4, and so on) are also available. Standard Full-size and
depth is 2% inches (65 mm), but deeper pans are also half-size hotel pans.
available.

Loaf pan. A rectangular pan, usually with slightly flared sides, used for baking loaf breads.
Loaf pans can also be used for molding refrigerated and frozen desserts. A special type of
loaf pan is the Pullman pan, which has straight, not flared sides, and a removable lid, for
baking Pullman loaves of bread (p. 178).

Madeleine pan. A special baking pan with shell-shaped indentations, used for baking
madeleines (p. 416).

Madeleine pan.
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Mixing bowls. The most useful mixing bowls are made of stainless steel and have round
bottoms. They are used for general mixing and whipping. The round construction enables
the whip to reach all areas, for thorough mixing or whipping.

Muffin pan. Metal baking pan with cup-shaped indentations for baking muffins (see
Chapter 10). Pans are available for making muffins in several sizes.

Petit four molds. Tiny metal molds in a variety of shapes, used for baking an

assortment of little tartlets, financiers (p. 372), and other petits fours. @

Pie pan. Shallow pan with sloping sides, used for baking pies. Disposable
aluminum pie pans are usually used in retail bakeshops.

Savarin mold. Small ring-shaped or doughnut-shaped metal mold for baking .
. Savarin mold
savarins (p. 190).
Sheet pan. A shallow, rectangular pan (1 inch/25 mm deep) for baking sheet cakes,
cookies, rolls, and other baked goods. A full sheet pan measures 18 x 26 inches (46 x 66 cm).
Half-sheet pans are 13 x 18 inches (33 x 46 cm). Perforated sheet
pans are the same size, but the bottom is full of tiny holes. These
allow even baking and browning of breads and rolls because the
holes let the oven’s hot air circulate freely around the items as
they bake.
Pan extenders are metal or fiberglass frames that fit inside sheet pans.
They give straight sides to sheet cakes and make the pan deeper. Extenders are
usually 2 inches (5 cm) high.

Sheet pan.

Springform pan. A cake pan with a removable bottom.
Used primarily for baking cheesecakes and other items
too delicate to be easily and cleanly removed from
standard cake pans.

Tart pan. A shallow (1 inch/2.5 cm deep) metal pan,
usually with fluted sides, used for baking tarts. Stan-
dard pans are round, but square and rectangular pans
are also available. They may be made in one piece or
with a removable bottom to make removal of the baked
tart from the pan easier.

Tart pans make multiserving pastries, but smaller
tartlet pans make single-portion tartlets. Like tart pans,
these come in a variety of sizes. The smallest usually
are in one piece and lack the removable bottom.

Tube pan. A deep cake pan with a tube in the center.
The tube promotes even baking of angel food cakes and
similar items.

Tart pan.

Tube pan.
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HAND TOOLS

THE CATEGORY OF hand tools is a broad one, encompassing large and small items, some more
familiar than others. Those described here are considered indispensable to a bakeshop or
commercial baking establishment.

Blowtorch. A tool used for caramelizing and controlled
browning of various pastry items, and for caramelizing the
sugar topping of créme briilée. Butane or propane is used as
fuel, depending on the model.

Bowl knife. Also called a straight spatula or palette knife, this tool has
a long, flexible blade with a rounded end. Used mostly for spreading
icing on cakes and for mixing and bowl scraping. A variant with an
angled blade is called an offset spatula. The bent blade allows
spreading and smoothing batters and fillings inside pans.

Straight spatula.
Blowtorch.
Brushes. Pastry brushes are used to brush items with egg wash, glaze, and so on. Larger

bench brushes are used to brush flour from tabletops and from the surface of dough. Oven
brushes are used to clean excess flour from deck ovens.

Chinois and china cap. A chinois is a conical strainer with a fine mesh, used mostly for
Bench brush. straining sauces. A china cap is also a conical strainer, but it is made of perforated steel,
so itdoesn’t strain as finely. A china cap is usually lined with several layers of cheesecloth
ifthe liquid must be well strained.

Chinois.

China cap.

Comb, icing. A small plastic tool, usually triangular, with serrated edges in various
Icing comb. patterns, for decorating icings and other pastry and decorative items.

Cutters. Many types of cutters are used in the pastry department. Cookie cutters and
pastry cutters, available in many shapes, cut decorative shapes by stamping them from
rolled-out dough. Roller cutters have a handle on each end, like a rolling pin, and are rolled
over rolled-out dough to cut repetitive shapes quickly and efficiently, with minimal loss of
dough to trimmings and scraps. Roller cutters are often used for croissants (p. 203).

Pastry bag. A cone-shaped cloth or plastic bag with an open end that can be fitted with
metal or plastic tubes or tips of various shapes and sizes. Used for shaping and decorating
with items such as icing; for filling certain kinds of pastries and other items, such as
éclairs; and for portioning creams, fillings, and doughs. Use of the pastry bag and tubes
for decorative work is discussed and illustrated in Chapter 17.

Peel. A thin, flat wooden board or steel sheet with a long handle, used for inserting and
removing hearth breads from deck ovens. Because they are thinner than traditional
wooden peels, steel peels are easier to slide under baked loaves.

Roller cutter. Peel.




HAND TOOLS 51

Roller docker. A tool that pierces holes in rolled-out dough to prevent bubbling during
baking. It consists of a handle attached to a rotating tube fitted with rows of spikes.

Rolling pins. Many types of rolling pin are used in the
bakeshop for rolling out doughs. Perhaps the most
» versatile pin, used for most general rolling tasks,
is simply a solid hardwood rod, about 2 inches
(5 c¢cm) thick and 20 inches (50 cm) long. A French
rolling pin is about 2 inches (5 cm) thick at the
center and tapered toward the ends. It is useful for
rolling pie doughs and other doughs that must be
rolled to a circular shape. For large quantities or
heavy work, a heavy ball-bearing pin may be used.
This pinis 3 to 4 inches (8 to 10 cm) thick and has
a swiveling rod inserted through the center, with a
handle at each end. Textured rolling pins are used to
emboss designs, such as a basketweave pattern, in
sheets of marzipan and pastillage.

Roller docker.

Ball-bearing rolling pins, straight
wooden rolling pins, and textured
rolling pin.

Scrapers. A bench scraper, also called a dough scraper, is a small rectangle of stainless
steel with a handle along one of the long edges. It is used for cutting and portioning
dough and for scraping tabletops. A bowl scraperis a piece of plastic about the same size,
but with one curved edge and no handle. It is used for scraping out the contents of
mixing bowls.

Bench scraper. Bowl scraper.

Sieve. Around metal screen supported in a stainless-steel hoop frame. Itis used for sifting
flour and other dry ingredients. Also called a drum sieve or tamis (pronounced tah-mee).

Strainer. A round-bottomed, cup-shaped tool made of screen mesh or perforated metal,
with a handle on one side. Used for separating solids from liquids, such as draining
the juice from fruit. Screen-mesh strainers can also be used for sifting dry ingredients, like
asieve.

Turntable. A round, flat disk that swivels freely on a
pedestal base. Used for holding cakes for decorating.

Wire rack A wire grate used to hold baked goods as they
are cooling, or to hold items such as cakes while liquid
icings, such as fondant, are applied.

Whip. Loops of stainless-steel wire fastened to a handle.

Whips with a few stiff wires are used for mixing and

blending, and whips with many flexible wires are used for

whipping foams, such as whipped cream and egg foams. Turntable.
Also called whisk.
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MISCELLANEOUS TOOLS AND EQUIPMENT

ANUMBER OF othertools and equipment, which together may be categorized as miscellaneous,
also should be considered essentials to the bakeshop or commercial bakery kitchen.

Acetate. A type of clear plastic. Acetate strips are used for lining charlotte molds (see
above) in the production of certain cakes, pastries, and refrigerated desserts. For retail
display, the strips can be left on after the charlotte rings are removed to support the
dessert while displaying the layers. Acetate sheets are most often used in decorative
chocolate work, asillustrated in Chapter 24.

Couche. A sheet of heavy linen or canvas, used for supporting certain breads, such as
baguettes, as they are proofed. The cloth is placed on a sheet pan and pleated to form
troughs to hold the loaves so they can proof without spreading.

Hydrometer. Also called a sugar densimeter,

saccharometer, and Baumé hydrometer. Used to

test the density of sugar syrups. (Sometimes called

a thermometer, but this is inaccurate because it

doesn’t measure temperature.) It is a glass tube,

weighted at one end, that is floated in the solution

to be tested. Because it floats higher in denser

solutions, the density can be read off the scale Hydrometer.
marked along the length of the tube at the point

where the surface of the liquid meets the tube.

Ice cream freezer. Machine for churning and freezing ice creams and sorbets. It consists of
a large refrigerated canister or container with a paddle, called a dasher, that rotates inside.
The ice cream or sorbet mix freezes against the walls of the canister and is continually
scraped off and remixed to prevent the formation of ice crystals. Unlike home models,
which depend on a salted ice water mixture to create freezing temperatures, commercial
ice cream freezers contain a built-in electrically operated freezing unit.

Ice cream freezer.

Marble. A stone material used for tabletop or work surfaces in pastry shops. The hard,
cool surface of marble is ideal for working with pastry doughs, as well as for tempering
chocolate and for some decorative work, such as pastillage. Marble slabs may be installed
on top of under-the-counter refrigerated storage boxes. This keeps the marble cool even
in warm weather.

Parchment paper. Also called baking paper or silicone paper, this is a sheet of treated
nonstick paper sized to fit standard sheet pans. When used to line pans, parchment
eliminates the need for greasing them. Also used to make piping cones for decorative
work. (See Chapter17.)

Rack, cooling. A wire rack used to hold baked goods while cooling. The rack allows air
circulation around the items.

Silicone mat. Flexible fiberglass mat coated with nonstick silicone, used to line baking
sheets. Available to fit full and half-size sheet pans. Also used in sugar work (see Chapter
26). The mats withstand temperatures up to about 480°F (250°C) and can be reused
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indefinitely if well cared for and not folded or creased. There are several manufacturers of
silicone mats, but they are often known by one brand name, Silpat.

Thermometers. Thermometers have many uses in the bakery, and there are many types
of specialized thermometers. The sugar thermometer, also called a candy thermometer,
is one of the most important. It is used for measuring the temperature, and hence the
concentration, of boiling sugar syrups (p. 256). The chocolate thermometer is used for
tempering chocolate (p. 635). Other thermometers measure the temperature of bread
doughs, frying fat, and the interiors of ovens, refrigerators, and freezers (to check the
accuracy of the equipment’s thermostat).

In addition to the above items, othertools for special decorative work are illustrated in the
appropriate chapters. See the following pages:

Chocolate, page 635

Pastillage, page 660

Sugar, page 671

Marzipan, page 657

mm Chocolate thermometer.

KEY POINTS TO REVIEW

What are the important safety and sanitation practices for purchasing and handling
bakeshop equipment?

What are the principal types of mixers and attachments?

What are the principal types of dough-handling equipment used in the bakeshop?

What are the four principal types of ovens used in the bakeshop?







Ingredients

AFTER READING THIS CHAPTER, YOU SHOULD BE ABLE TO:

1.

Understand the characteristics and functions
of wheat flours, and identify their main types
by sight and feel.

. Understand the characteristics and functions

of other flours, meals, and starches.

. Understand the characteristics and functions

of sugars.

. Understand the characteristics and functions

of fats.

. Understand the characteristics and functions

of milk and milk products.

. Understand the characteristics and functions

of eggs.

7.

10.

11.

12.

Understand the characteristics and
functions of leavening agents.

. Understand the characteristics and

functions of gelling agents.

. Understand the characteristics and

functions of fruits and nuts.

Understand the characteristics and
functions of chocolate and cocoa.

Understand the characteristics and
functions of salt, spices, and flavorings.

Make appropriate adjustments in formulas
when substituting ingredients, such as dry milk
for liquid milk and dry yeast for cake yeast.

THE INTRODUCTION TO baking ingredients provided in this chapter is neces-

sarily simplified. Hundreds of pages could be—and have been—written on

wheat flour alone. Much of this information is, however, of a technical nature

and of concern primarily to large industrial bakers. In contrast, this chapter

covers the information you will need to produce a full range of baked items in

a small bakeshop or a hotel or restaurant kitchen.
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WHEAT FLOUR

PROTEIN CONTENT OF
NORTH AMERICAN WHEAT VARIETIES 5

WHEAT VARIETY

Soft winter wheat (red and white)
Hard winter wheat (red and white)
Hard red spring wheat

Durum wheat

WHEAT FLOUR IS the most important ingredient in the bakeshop. It provides bulk and struc-
ture to most of the baker’s products, including breads, cakes, cookies, and pastries. Unlike the
home cook who depends almost entirely on a product called all-purpose flour, the professional
baker has access to a wide variety of flours with different qualities and characteristics. To se-
lect the proper flour for each product, and to handle each correctly, you need to understand the
characteristics of each type of flourand how it is milled.

Wheat Varieties

The characteristics of a flour depend on the variety of wheat from which it is milled, the loca-
tion where it is grown, and its growing conditions. The most important fact the baker needs to
know is that some wheats are hard and some are soft. Hard wheats contain greater quantities
of the proteins called glutenin and gliadin, which together form gluten when the flour is moist-
ened and mixed. The subject of gluten is discussed in more detail later in this chapter and in
Chapter 5.

Gluten development, as you will learn, is one of the baker’'s major concerns when mixing
doughs and batters. Strong flours—thatis, flours from hard wheats with high protein content—
are used primarily to make breads and otheryeast products. Weak flours—that s, flours from
soft wheats with low protein content—are important in the production of cakes, cookies, and
pastries.

Six principal classes of wheat are grown in North America:

1. Hard red winter. This wheat is grown in large quantities. It has a moderately high protein
content (see the Protein Content of North American Wheat Varieties table) and is used pri-
marily for bread flours. The word “red” in the name refers to the dark color of the bran and
husk layers of the wheat berry, not the interior of the grain, which is white.

2. Hardred spring. This wheat has the highest protein content of North American wheats and
isan important component of strong bread flours. It is often blended with flours from other
wheat varieties to make bread flour. Flour made only from hard red spring wheat contains
gluten proteins that are often too strong and difficult to stretch for making hand-shaped
breads.

3. Hard white. This high-protein winter wheat is grown in small quantities for bread flours.
One interesting use for this wheat is to make whole wheat flours that are lighter in color
and not as strong in flavor as whole wheat flours made from red wheat.

4. Soft white. This is a low-protein wheat useful for pastries,
cakes, crackers, and other products in which a softer wheat
is required.

. Soft red winter. This is another low-protein wheat used for

cake and pastry flours.
PROTEIN CONTENT

6. Durum. This hard wheat is used primarily for spaghetti and

8-11% other macaroni products.

10-15% Different wheat varieties are grown in Europe. For example,
12-18% four principal wheat strains grown in France—Recital, Scipion,
14-16% Soissons, and Textel—are softer—that is, lower in protein—than

most North American varieties.

Composition of Wheat

The wheat kernel consists of three main parts:

1. The bran is the hard outer covering of the kernel. Darker in color than the interior of the
grain, bran is present in whole wheat flour as tiny brown flakes, but is removed in the mill-
ing of white flour. (In the case of whole wheat flour made from white wheat, the bran flakes
are a much lighter, creamy white color.)

Bran is high in dietary fiber and contains B vitamins, fat, protein, and minerals.
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2. The germ is the part of the kernel that becomes the new wheat plant if the kernel is
sprouted. It has a high fat content that can quickly become rancid. Therefore, whole wheat
flour containing the germ has poor keeping qualities.

Wheat germ is high in nutrients, containing protein, vitamins, and minerals, as well as fat.

3. The endosperm is the white, starchy part of the kernel that remains when the bran and
germ are removed. This is the portion of the wheat kernel that is milled into white flour.
Depending on its source, the wheat endosperm contains about 68 to 76% starch and
6 to 18% protein. The endosperm also contains small amounts of moisture, fat, sugar,
minerals, and other components. These are discussed in more detail when we con-
siderthe composition of flourin a later section.

The Milling of Wheat

The purpose of milling wheat is twofold: (1) to separate the endosperm from the
bran and germ; and (2) to grind the endosperm to a fine powder.

Stone Grinding

Until modern roller milling (described next) was invented, wheat was made into
flour by grinding it between two large stones. Once the grain was ground, it was
sifted to remove some of the bran. This sifting is called bolting. Bolted flour
is lighter in color and finer in texture than whole wheat flour. However, some
of the flavor and nutrients are removed along with the bran and germ. In spe-
cialty markets, one can still find stone-ground flour, especially unbolted
whole wheat flour, and other stone-ground meals, such as cornmeal.

Stone-grinding is laborious and time-consuming, and it does not pro-
duce a product that is easy to separate into the precise grades of flour de-
manded by modern baking. It wasn’t until the break system was invented in
the nineteenth century that the full range of flour grades in use today became
available.

Roller Milling and the Break System

Modern milling of wheat into flour is accomplished by a fairly complex and
highly refined system that uses grooved steel rollers. In what is called the break
system, therollers are set so the space between them is slightly smaller than the
width of the kernels, and the rollers rotate at different speeds. When the wheat is
fed between them, the rollers flake off the bran layers and germ and crack the en-
dosperm into coarse pieces. By sifting the broken grains, the parts can be separated.
Approximately 72% of the wheat kernel can be separated as endosperm by this pro-
cess and milled into flour. The remaining 28% consists of bran (about 14%), germ (about
3%), and other outer portions called shorts (about 11%).

To further understand how milling works, you must understand that the outer parts of the
endosperm—that is, the parts closest to the bran—are higher in protein than the inner parts. ~ Provided by the Wheat Foods Council.
When the grain is cracked in the mill, the outer parts break into larger pieces and the inner parts
into smaller pieces. In addition, the parts closest to the bran are darkerin color than the creamy
white interior of the endosperm.

Sifting separates the flour into Streams. This means the grain is passed through the rollers
many times, with the rollers closer together each time. After each pass through the rollers, part
ofthe endosperm is fine enough to be sifted off as flour. The first streams come from the interior
of the kernels. Later streams consist of the outer portions of the endosperm. By repeated sifting
and breaking, different grades of flour can be obtained from one type of wheat. These grades
are described in the following section.

Kernel of wheat.

Flour Grades

As just described, different grades of flour come from different portions of the endosperm. Mod-
ern milling processes were developed to separate these portions.
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PATENT FLOUR

Flour from the interior of the endosperm, extracted during the first streams of milling, is consid-
ered the highest grade of flour and is called patent flour. It is fine in texture because the gran-
ules from the interior of the grain are the smallest. It is also whiter in color than other grades
and has high-quality protein. It is nearly completely free of any trace of bran or germ.

Different grades of patent flour are available, depending on the amount of endosperm ex-
tracted. Fancy patent, also called extra short, is made from only the inner 40 to 60% of the en-
dosperm. Short patent may contain up to 80% of the endosperm, while long patent consists of
up to 95% of the endosperm.

Most bakers use the term patent flour to mean strong patent flour used for breads. How-
ever, any flour made from the interior of the endosperm is patent flour, even if made from soft
wheat. Cake flourand pastry flour are also patent flours. You should be aware of these two uses
of the term to avoid confusion.

CLEAR FLOUR

The portion of the endosperm left after the patent flour has been removed is called clear flour.
This flour comes from the outer parts of the endosperm and thus is darkerin color and higherin
protein. Clear flouris usually separated into more than one grade. First clearis a dark flour, tan
in color, that is often used in rye breads, where its dark color is not noticed and its high protein
content contributes much-needed gluten. Even though it is dark, first clear is lighter in color
than second clear, which is a low-grade flour not usually used in food production.

It was stated earlier that the outer parts of the endosperm are higher in protein than the
interior. Thus, for each type of wheat, clear flouris higherin protein than patent flour. However,
the quality of the protein in patent flour is better. This means that the gluten that is formed from
these proteins stretches well and makes a strong, elastic film.

STRAIGHT FLOUR

Straight flouris made by combining all the streams of the milling process. In other words, it
is made from the entire endosperm. Because it contains the darker parts of the grain as well
as the whiter interior, straight flour is darker in color than patent flour. In addition, it contains
small amounts of bran and germ that weren’t separated during milling.

Straight flour is not often used in North American baking. Some European flours are
straight flours.

EXTRACTION

Extraction refers to the amount of flour milled from a given amount of grain. It is expressed as
a percentage of the total amount of grain. For example, whole wheat flour is said to be 100%
extraction because if you start with 100 pounds of grain, you end up with 100 pounds of whole
wheat flour. As a second example, if a grade of flour is described as 60% extraction, this means
it would take 100 kilograms whole grain to produce 60 kilograms of this grade of flour. The
remaining 40% is bran, germ, shorts, and darker, lower grades of flour. Patent flour is a low-
extraction flour, while straight flour is a high-extraction flour.

Composition of Flour

White flour consists mostly of starch. This starch supplies the bulk in baked goods such as
breads. Yet the other components of flour, especially protein, are of greatest concern to the
baker because of the way they affect the dough-making and baking processes. This section de-
scribes each of the major components of white flour.

STARCH

White flour consists of about 68 to 76% starch. Starches are complex carbohydrates whose
molecules consist of long chains of simpler sugars bound together. The starches in flour are
contained in tiny granules. Most of these remain intact until they come in contact with water
during the mixing process, at which time they absorb water and swell in size. Starch can absorb
from one-quarter to one-half its weight in water.

Avery smallamount of the starch is broken down into sugars during milling or storage. This
sugaris available as food foryeast.



PROTEIN

About 6 to 18% of white flour is protein, depending on the variety of wheat. Proteins act as
binding agents that hold the starch granules together in the endosperm.

About 80% of the proteins in flour are called glutenin and gliadin. These two proteins,
when combined with water and mixed in a dough, form an elastic substance called gluten. Con-
trolling the development of gluten, as you will learn in the next chapter, is one of the primary
concerns of the baker. Without gluten, itis impossible to make familiaryeast-raised breads, be-
cause gluten provides their structure. Gluten proteins can absorb about two times their weight
in water.

Other proteins present in white flour are enzymes, most importantly amylase, also called
diastase. This enzyme breaks down starch into simple sugars, which is important for yeast fer-
mentation. Yeast is able to ferment sugars but not starch; amylase makes fermentation possi-
ble even in bread doughs with no added sugar.

MOISTURE

The moisture content of flour in good condition ranges from 11 to 14%. If it becomes higher
than this, spoilage is likely to occur. For this reason, flour should always be stored covered in
adryplace.

GUMS

Like starches, gums are forms of carbohydrate. Gums make up 2 to 3% of white flour. The most
important gums are called pentosans. They are significant because they have a much greater
capability to absorb water than either starches or proteins. Pentosans absorb 10 to 15 times
their weight in water, so even though they are present in small quantities, they have an impor-
tant effect on dough formation.

Gums also serve as a source of dietary fiber.

FATS

Fats and fatlike substances (emulsifiers) comprise only about 1% of white flour, but it is neces-
sary to be aware of them. First, they are important for gluten development. Second, they spoil
easily, giving flour an “off” flavor. For this reason, flour has a limited shelf life and should be
used in a timely manner.

ASH

Ash is another term for the mineral content of flour. When bakers are buying flour, they look at
two important numbers in the flour’s description: the protein content and the ash content. The
ash contentis determined by burning a sample of flour in a controlled environment. The starch
and protein, when burned completely, turn to carbon dioxide gas, water vapor, and other gases,
but the minerals do not burn and are left as ash. In general, the higher the ash content, the
darker the flour. This is because the bran and the outer parts of the endosperm contain more
minerals than the whiter, inner portions of the endosperm. Similarly, whole-grain flour is higher
in ash than white flour. In conventional baking, bakers like a relatively low ash content because
it makes whiter breads. Today, many artisan bakers of handmade breads look for darker flour
with a higher ash content because it makes breads with a more robust wheat flavor.

Ash content for wheat flours ranges from about 0.3% for white cake flour to about 1.5% for
whole wheat flour.

PIGMENTS

Orange-yellow pigments called carotenoids are present in flour in tiny amounts. Because of
these pigments, unbleached flour is creamy in color rather than pure white. As flour ages af-
teritis milled, oxygen in the air bleaches some of these pigments, turning the flour somewhat
whiterin color.

Absorption

Absorption refers to the amount of water a flour can take up and hold while being made into
a simple dough, based on a predetermined standard dough consistency or stiffness. It is ex-
pressed as a percentage of the weight of flour. Thus, if the absorption ratio of a certain grade of
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KEY POINTS TO REVIEW

e What are the three main
parts of the wheat kernel?

e How is flour milled, using
the roller milling system?

e What is meant by
extraction?

e What are the three
main grades of flour as
produced by the roller
milling process? Describe
them.
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flouris described as 60%, this means 60 pounds water combined with 100 pounds flour would
yield a dough of standard consistency.

What accounts for differences in absorption ratio of different flours? Remember that the
starch, protein, and pentosan gums in flour all absorb water (pp. 58-59). Consider these facts:

® Because starch is the largest component of flour, it absorbs most of the water. However, it
absorbs only one-quarter to one-half its weight in water, so a small variation in starch con-
tent results in a small variation in absorption.

® Pentosan gums absorb 10 to 15 times their weight in water, but because they are present
in such tiny quantities, they don’t account for much variation in absorption ratios.

® Proteins are present in significant amounts and absorb up to twice their weight in water.
Thus, variations in the absorption ratio of different flours are caused primarily by variations
in protein content.

Forall practical purposes, the absorption ratio of water by flour is a function of the protein
content. The higher the protein content of the flour, the more water it can absorb. Obviously, this
isan important consideration for bakers. They will have to adjust the waterin their bread formu-
las if they start using flour of a different protein content.

Flour Treatments and Additives

Millers may add small amounts of various compounds to improve the dough-making and bak-
ing qualities of flour. All additives must be indicated on the product label. Bakers also may pur-
chase additives and add them to flour as needed.

ENZYMES

As described above, the enzyme amylase, more commonly called diastase by bakers, is natu-
rally present in flour, but usually in too small a quantity to be helpful for yeast. Malt flour (de-
scribed on p. 68) is high in diastase. It may be added by the miller, or the baker may add it in
the bakeshop.

AGING AND BLEACHING

Freshly milled flour is not good for bread making. The gluten is somewhat weak and inelastic,
and the color may be yellowish. When the flouris aged for several months, the oxygen in the air
matures the proteins so they are stronger and more elastic, and it bleaches the color slightly.

Aging flour is costly and haphazard, however, so millers may add small quantities of cer-
tain chemicals to accomplish the same results quickly. Bromates, specifically potassium bro-
mate, added to bread flours mature the gluten but do not bleach the flour a great deal. Bromate
use is decreasing because of concerns about its safety, and it is not used at all in Canada and
Europe. Other additives, such as ascorbic acid (vitamin C), are used instead.

Chlorine is added to cake flour for two reasons: as a maturing agent, and to bleach the flour
to pure white.

NUTRIENTS

Enriched flour is flour to which vitamins and minerals (primarily iron and B vitamins) are
added to compensate for the nutrients lost when the bran and germ were removed. Most white
flour used in North America is enriched.

DOUGH CONDITIONERS

Dough conditioners, also called dough improvers, are sometimes added by the baker for the
production of yeast products. They contain a variety of ingredients that improve gluten devel-
opment, aid yeast fermentation, and delay staling. The use of dough conditioners is regulated
by law in Canada and the United States, soitisimportant not to use too much. Also, adding too
much to yeast doughs decreases bread quality.

VITAL WHEAT GLUTEN

Vital wheat gluten is wheat gluten in a concentrated form, usually about 75% by weight. It is
addedto flourto improve the quality of yeast-raised doughs. It can increase the volume of yeast
breads and aid in the development of gluten during mixing.
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Types of Patent Flour

Bakers generally use the term patent flour to mean patent bread flour. Technically, all white flour
except clear flour and straight flour is patent flour, including cake and pastry flours.

Bread Flour

Patent flour made from hard wheat has enough good-quality gluten to make it ideal for yeast
breads. Patent bread flours typically range from 11 to 13.5% protein and 0.35 to 0.55% ash.
They are available bleached or unbleached. Bread flour with added malt flour to provide extra
diastase enzymes is also available.

In North America, most patent bread flour is formulated for large commercial bakeries.
Thus, its gluten proteins are strong enough to tolerate machine handling and molding. Pro-
tein content of up to 13.5% is suitable for highly mechanized bakeries. Hand-made artisan
breads, on the other hand, generally require a somewhat softer flour, because stronger flours
make doughs that are difficult to make up by hand. Look for flour with a protein content of 10.5
to 12%. Bread flour.

High-Gluten Flour

Flour with an especially high protein content is sometimes used in hard-crusted breads and in
such specialty products as pizza dough and bagels. Itis also used to strengthen doughs made
from flours that contain little or no gluten. See, for example, the formula for Chestnut Bread on
page 167. (The name of this flour is slightly misleading, as the flour is high not in gluten but
in gluten-forming proteins. There is no gluten in flour until certain proteins absorb water and a
dough is mixed.)

Atypical high-gluten flour has 14% protein and 0.5% ash.

Cake Flour

Cake flouris a weak or low-gluten flour made from soft wheat. It has a soft, smooth texture and
a pure white color. Cake flouris used for cakes and other delicate baked goods that require low
gluten content.

Protein content of cake flour is approximately 8%, and ash content is approximately 0.3%.

Pastry Flour

Pastry flouris also a weak or low-gluten flour, but it is slightly stronger than cake flour. It has
the creamy white color of patent flour rather than the pure white of cake flour. Pastry flour is
used for pie doughs and for some cookies, biscuits, and muffins.

Pastry flour has a protein content of about 9% and an ash content of about 0.4 to 0.45%.

‘9’?#1 s
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European Flour Types

Pastry flour.

In much of Europe, a flour grading system based on ash
content is dominant. For example, the French grades
T45 and T55 are white wheat flours with low ash, for TYPES OF FLOUR
breads and pastries. T65 includes high-gluten flours,
and T80, T110, and T150 are whole wheat flours of in- FLOUR PROTEIN ASH
creasing darkness. Other flours are included in this Straight flour 13-15% 0.4-0.45%
grading system. For example, T170 is dark rye flour. Patent bread flour 11-13.5% 0.35-0.55%

Bread flours from European wheats are generally Clear flour 17% 0.7-0.8%
lower in protein than North American bread flours. Hich-eluten f 149 0.59
Typically, they have a protein content of around 11 gh-gluten four ? 2

Cake flour 8% 0.3%

to 11.5%. Some North American mills have begun
supplying similar flour to artisan bread bakers seeking Pastry flour 9% 0.4-0.45%
to imitate classic European breads. All-purpose flour 10-11.5% 0.39-4.4%
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HAND TEST FOR FLOUR STRENGTH

A typical small bakery keeps three white wheat flours on
hand: cake flour, pastry flour, and a bread flour such as patent.
You should be able to identify these three by sight and touch,
because sooner or later someone will dump a bag of flour into
the wrong bin or label it incorrectly, and you will need to be
able to recognize the problem.

* Bread flour feels slightly coarse when rubbed between the
fingers. If squeezed into a lump in the hand, it falls apart as
soon as the hand is opened. Its color is creamy white.

e Cake flour feels very smooth and fine. It stays in a lump
when squeezed in the hand. Its color is pure white.

e Pastry flour feels smooth and fine, like cake flour, and can Hand test for flour strength (from left to right):
also be squeezed into a lump. However, it has the creamy bread flour, pastry flour, cake flour.
color of bread flour, not the pure white color of cake flour.

Other Wheat Flours

Other wheat flours you should be familiar with include the following:

All-purpose flour, commonly found in retail markets, is less often found in bakeshops,
although it is often used as a general-purpose flour in restaurants, where it is purchased
under the name restaurant and hotel flour. This flour is formulated to be slightly weaker
than bread flour so it can be used for pastries as well. All-purpose flour has a protein
content of about 10 to 11.5%.

Durum flour is made from durum wheat, a high-gluten wheat of a different species than
those used for most flour. It is used primarily to make spaghetti and other dried pasta.
In the bakeshop, it is occasionally used in specialty products, such as Italian semolina
bread (semolinais another name for durum flour or durum meal). Durum flour has a protein
contentof 12 to 16%.

Self-rising flour is a white flour to which baking powder and, sometimes, salt has been
added. Its advantage is that the baking powder is blended in uniformly. However, its use
is limited by two factors. First, different formulas call for different proportions of baking
powder. No single blend is right for all purposes. Second, baking powder loses its aerating,
or leavening, power with time, so the quality of baked goods made from this flour can
fluctuate.

Whole wheat flour is made by grinding the entire wheat kernel, including the bran and
germ. The germ, as you have learned, is high in fat, which can become rancid, so whole
wheat flour does not keep as well as white flour.

Because it is made from wheat, whole wheat flour contains gluten-forming proteins,
soit can be used alone in bread making. (Protein contentis typically 12 to 13%.) However,
bread made with 100% whole wheat flour is heavier than white bread because the gluten
strands are cut by the sharp edges of the bran flakes. Also, the fat from the wheat germ may
contribute to the shortening action. This is one reason why most whole wheat breads are
strengthened with white flour. Another reason is that the flavor of 100% whole wheat is
stronger than many people care for, and the lighter flavor imparted by a blend of flours
is often preferred by customers.

Whole wheat flour.

Bran flouris flour to which bran flakes have been added. The bran may be coarse or fine,
depending on specifications.

Cracked wheat is not a flour but a type of meal, in which the grains are broken into coarse
pieces. Itis used in small quantities to give texture and flavor to some specialty breads.



OTHER FLOURS, MEALS, AND STARCHES

63

OTHER FLOURS, MEALS, AND STARCHES

WHEAT FLOUR IS the only flour with gluten of sufficient quantity and quality for making regular
yeast breads. Some other grains, primarily rye and spelt, also contain gluten proteins, a fact im-
portant to people with gluten sensitivity or celiac disease. Unfortunately, the proteins do not
form a good, elastic gluten useful for bread making. With the exception of a few specialty baked
goods, these other flours and meals are mixed with wheat flour for most baking purposes.

Rye

Next to white and whole wheat, rye is the most popular flour for bread making. Although
rye flour contains some proteins, these do not form gluten of good quality. This is because
although it contains enough gliadin, rye flour does not contain enough glutenin. Therefore,
breads made with 100% rye flour are heavy and dense. To make a lighter rye loaf, itis necessary
to use a mixture of rye and hard wheat flours. Typical formulas call for 25 to 40% rye flour and
60 to 75% hard wheat flour.

Rye flour is also high in pentosan gums—about four times as much as wheat flour. The
gums give some structure to rye breads, but they also interfere with gluten development and
make rye doughs stickier than wheat doughs.

Rye flour is milled much like wheat flour. The lightest rye flours, from the inner part of the
kernel, have a low extraction rate, corresponding to patent flour. The following grades and types
are generally available:

Light rye. The lightest is nearly white. It has a very fine texture and a high percentage of
starch, with little protein.

Medium rye. This is a straight flour, milled from the whole rye grain after the bran is
removed. Thus, it is darker than light rye and has a higher protein content.

Dark rye. Like clear flour milled from wheat, dark rye comes from the part of the rye grain
closest to the bran. Thus, it is darker than other rye flours and has a lower percentage of
fine starch particles.

Whole rye flour. This product is made from the whole rye kernel, including the bran and germ.

Rye meal or pumpernickel flour. Rye meal is a dark, coarse meal made from the entire rye
grain, including the bran and germ. Products labeled pumpernickel are sometimes cut into
flakes rather than ground into coarse meal. Rye meal is used for pumpernickel bread and
similar specialty products.

Rye blend. This is a mixture of rye flour (generally 25 to 40%) and a strong wheat flour,
such as clear flour.

Corn

Wheat and rye account for the great majority of the grain flours and meals used in the bake-
shop. Other grains are used mainly to add variety to baked goods. Of these other grains, cornis
perhaps the most important. (Note: In Great Britain, corn is referred to as maize, while the word
corn simply means “grain.”)

Corn contains no gluten-forming proteins, although it does contain significant quantities
of other proteins, and is therefore important in vegetarian diets.

Corn is most often used by the baker in the form of yellow cornmeal. Blue cornmeal is also
available. Most cornmeal is made from only the endosperm, because the oil in the germ be-
comes rancid quickly. However, whole-grain cornmeal is also available. Cornmeal is available
in grinds from fine to coarse. Coarse cornmeal produces a crumbly, somewhat gritty texture in
cornbreads, a quality that is desirable in some products.

Otherimportant corn products are discussed below in the section on starches.

Spelt

Spelt is considered an ancestor of modern wheat. Like wheat, it contains gluten proteins, but
they form a rather weak gluten structure that can’t withstand much mixing. Spelt has a lower
absorption ratio than wheat.

|
Dark rye flour.

Yellow cornmeal.

R
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Spelt was unheard of by most bakers until not long ago. More recently, it has enjoyed in-
creased popularity, partly because of increased interest in vegetarian diets and the desire for
greatervariety in dietary sources of protein. It is found increasingly as an ingredient in specialty
breads.

Oats

Long familiar as breakfast porridge, oats in various forms also find uses in the bakeshop. Al-
though rich in protein, including enough gluten proteins to make them off-limits for people al-
lergic to gluten, oats do not form a gluten structure when mixed into a dough. Oats are high in
gums, which supply dietary fiber. The gum content accounts for the gummy or gluey texture of
oatmeal porridge.

Rolled oats, commonly used for porridge, are made by steaming oat grains to soften
them and then flattening them between rollers. They are used to give textural interest to
multigrain breads, as toppings for specialty loaves, and as an ingredient in some cookies.

Steel-cut oats are whole grains that have been cutinto small pieces. They are occasionally
used in small quantities in specialty breads. They have a long cooking time and a chewy
texture.

Oat flour is whole-grain oats ground into fine flour, which can be mixed with wheat flour in
small quantities for specialty breads.

Oat bran is a good source of dietary fiber that is often used as a muffin ingredient.

Buckwheat

Buckwheat is technically not a grain because it is the seed not of a grass but of a plant with
branched stems and broad, arrow-shaped leaves. Whole buckwheat is often ground into a dark,
strong-tasting flour, while buckwheat endosperm alone is ground into a lighter-colored flour
with a somewhat milder taste. When the grains are crushed into small pieces, they are called
buckwheat groats and can be cooked like rice.

Buckwheat flour is most commonly used for pancakes and crépes, but it can also be used
in small quantities in specialty breads and multigrain products.

Soy

Soyis notagrain;itisabean, orlegume. Nevertheless, it may be ground into a flour like a grain.
Unlike regular grains, however, it is low in starch. It is also high in fat and protein, although it
contains no gluten proteins. The rich protein content makes it valuable in vegetarian diets.

Soy flourused in baking usually has had part of the fat removed. Raw soy flour contains en-
zymes that make it useful in baking. These enzymes aid yeast action and bleach the pigments
in wheat flour. Raw or untoasted soy flour should be used in small quantities in yeast breads,
generally about 0.5%. Higher quantities give an unpleasant beany flavor to breads and produce
poor texture.

When soy flouris toasted, the enzymes are destroyed and the flour has a pleasanter flavor.
Toasted soy flour can be used to add flavor and nutritional value to baked products.

Rice

Rice flour is smooth white flour milled from white rice. It has a small amount of protein but no
gluten, soitis often used in gluten-free baked products.

Other Grains and Flours

Many other grains, such as amaranth, millet, teff, and barley, have limited used in the bake-
shop, either as flour or as whole grains. Other starchy nongrain foods, such as potatoes and
chestnuts, can be dried and ground into flour for special products. See, for example, the for-
mula for Chestnut Bread on page 167. Cooked potato starch is sometimes added to yeast
breads, because the starch is easily broken down by diastase enzymes into forms of sugar that
yeast can use.



Starches

In addition to flours, other starch products are used in the bake-
shop. Unlike flour, they are used primarily to thicken puddings,
pie fillings, and similar products. The three most important
starches in dessert production are as follows:

1. Cornstarch has a special property that makes it valuable for
certain purposes. Products thickened with cornstarch set
up almost like gelatin when cooled. For this reason, corn-
starch is used to thicken cream pies and other products
that must hold their shape.

2. Waxy maize is made from a different type of corn. It is al-
most always manufactured into a form called modified food
starch. Waxy maize and other modified starches have valu-
able properties. Because they do not break down when fro-
zen, they are used for products that are to be frozen. Also,
they are clear when cooked and give a brilliant, clear ap-
pearance to fruit pie fillings.

Waxy maize does not set up firm like cornstarch but
rather makes a soft paste that has the same consistency
hot and cold. Thus, itis not suitable for cream pie fillings.

3. Instant starches are precooked or pregelatinized so they
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AMYLOSE AND
AMYLOPECTIN STARCHES

Starch molecules fall into two principal categories.
Amylose molecules are long, straight chains, while
amylopectin molecules have many branches. Most grain
starches are high in amylose starches; starches from
roots and tubers, such as potatoes and arrowroot, are
high in amylopectin starches. The differences between
the two types can be summarized as follows:

e Amylose starches, after cooking, get thicker and

cloudier as they cool. They form a firm gel when
cooled. They tend to break down and release liquid
after long storage or after freezing.

e Amylopectin starches do not get thicker as they cool,

and they remain fairly clear. They also remain stable
when frozen and do not release liquid in storage or
after freezing.

thicken cold liquids without further cooking. They are useful when heat will damage the

flavor of the product, as in fresh fruit glazes such as strawberry.

O

KEY POINTS TO REVIEW

e What is meant by absorption? Why is it important?

flour, and cake flour?

e What are the main types of rye flour?

e What are the most important characteristics of bread flour, high-gluten flour, pastry

SUGARS

SUGARS OR SWEETENING agents have the following purposes in baking:

® They add sweetness and flavor.

® They create tenderness and fineness of texture, partly by weakening the gluten structure.

® They give crust color.

e Theyincrease keeping qualities by retaining moisture.

e They act as creaming agents with fats and as foaming agents with eggs.

® They provide food for yeast.

We customarily use the term sugar to refer to regular refined sugars derived from sugar-
cane or beets. The chemical name for these sugars is sucrose. However, other sugars of differ-

ent chemical structure are also used in the bakeshop.

Sugars belong to a group of substances called carbohydrates, a group that also includes
starches. There are two basic groups of sugars: simple sugars (or monosaccharides, which
means “single sugars”) and complex sugars (or disaccharides, meaning “double sugars”).
Starches, or polysaccharides, have more complex chemical structures than sugars. Sucrose is
a disaccharide, as are maltose (malt sugar) and lactose (the sugar found in milk). Examples of

simple sugars are glucose and fructose.
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DEXTROSE AND
LEVULOSE

The names for the two sugars
that make up invert sugar
mean, literally, “right sugar”
and “left sugar.” To put it
simply, this is because their
molecules contain the same
numbers of atoms and have
the same basic structure, but
they are mirror images of
each other. If one can be said
to coil to the right, the other
coils to the left.

Another name for dextrose is
glucose. This is the name it

is usually known by in the
bakeshop, except when it is
purchased as a dry powder.
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All these sugars have different degrees of sweetness. For example, lactose is much less
sweet than regular table sugar (sucrose), while fructose (or fruit sugar, one of the sugars in
honey) is much sweeter than sucrose.

All sugars share one characteristic that is important for bakers and pastry chefs to under-
stand: They are hygroscopic. This means they attract and hold water. Some sugars are more hy-
groscopic than others. Fructose, found in honey, is much more hygroscopic than sucrose, or
table sugar.

For some purposes, this characteristic is desirable. For example, baked goods containing
sugar stay moist longer than those with little or no sugar. For other purposes, this is undesir-
able. For example, spun sugar (p. 671) can be held for only a limited time, because it attracts
moisture from the airand becomes sticky. Sugar used for dusting can attract moisture and dis-
solve.

Invert Sugar

When a sucrose solution is heated with an acid, some of the sucrose breaks down into equal
parts of two simple sugars, dextrose and levulose. A mixture of equal parts of dextrose and lev-
ulose is called invert sugar. It is about 30% sweeter than regular sucrose.

Invert sugar has two properties that make it interesting to the baker. First, it holds mois-
ture especially well—that is, it is very hygroscopic—and, therefore, helps keep cakes fresh
and moist. Second, it resists crystallization. Thus, it promotes smoothness in candies, icings, and
syrups. This is why an acid such as cream of tartar is often added to sugar syrups. The acid in-
verts some of the sugarwhen itis boiled, preventing graininess in the candy oricing.

Invert sugaris produced commercially and is available as a syrup. Itis also presentin honey.

Regular Refined Sugars, or Sucrose

Refined sugars are classified by the size of the grains. However, there is no standard system of
labeling, so the names of the granulations vary depending on the manufacturer.

Granulated Sugar

Regular granulated sugar, also called fine granulated sugar or table sugar, is the
most familiar and the most commonly used.

Very fine and ultrafine sugars (also called caster sugar) are finer than regular
granulated sugar. They are prized for making cakes and cookies because they
\ produce a more uniform batterand can support higher quantities of fat.

& Sanding sugars are coarse and are used for coating cookies, cakes, and other
products.

Pearlsugaris a type of sanding sugar. It consists of opaque, white grains and does
not easily dissolve in water. This characteristic, as well as its appearance, makes it
useful for decorating sweet dough products. Pearl sugar is also called sugar nibs.

Solid sugars (clockwise from top left):
10X sugar, brown sugar, regular granulated

. In general, finer granulations are better for mixing into doughs and batters be-
sugar, superfine granulated sugar.

cause they dissolve relatively quickly. Coarse sugars are likely to leave undissolved

grains, even after long mixing. These show up after baking as dark spots on crusts,

irregular texture, and syrupy spots. Also, fine sugars are better for creaming with fats because
they create a finer, more uniform air cell structure and better volume.

Coarse sugar, on the other hand, can be used in syrups, where its mixing properties are not

a factor. Even a very coarse sugar dissolves readily when boiled with water. In fact, coarse crys-
talline sugaris often purer than fine sugar and makes a clearer syrup.

Confectioners’ or Powdered Sugars

Confectioners’ sugars are ground to a fine powder and mixed with a small amount of starch
(about 3%) to prevent caking. They are classified by coarseness or fineness.

10X is the finest sugar. It gives the smoothest texture inicings.

6Xis slightly coarser in texture than 10X. For this reason, itis less likely to form lumps or to
dissolve in moisture. It is used mostly for dusting the tops of desserts.
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Coarser types (XXX and XX) are used for dusting and whenever 6X or 10X are too fine.
Confectioners’ sugar is also known as icing sugar because of its importance in making
many kinds of icing.

Dehydrated Fondant

Dehydrated fondant, also known as fondant sugar, is a dried form of fondant icing. It is differ-
ent from confectioners’ sugarin thatitis much finerthan even 10X, and it does not contain any
starch to prevent caking.

During the manufacture of fondant, part of the sucrose is changed to invert sugar. This
helps keep the sugar crystals tiny, which makes for a very smooth, creamy icing with a good
shine.

Fondantis discussed with othericings in Chapter 17.

Brown Sugar

Brown sugaris mostly sucrose (about 85 to 92%), but it also contains varying amounts of cara-
mel, molasses, and otherimpurities, which give it its characteristic flavor and color. The darker
grades contain more of these impurities. Basically, brown sugar is regular cane sugar that has
not been completely refined. However, it can also be made by adding measured amounts of
these impurities to refined white sugar.

Brown sugar was, at one time, available in 15 grades that ranged from very dark to very
light. Today, only two to four grades are generally available.

Because it contains a small amount of acid, brown sugar can be used with baking soda to
provide some leavening (see p. 81). It is used in place of regular white sugar when its flavor is
desired and its color will not be objectionable. Of course, it should not be used in white cakes.

Keep brown sugarin an airtight container to prevent it from drying out and hardening.

Demerara sugar is a crystalline brown sugar. It is dry rather than moist like regular brown
sugar. Demerara sugar is sometimes used in baking, but it is more often served as a sweetener
with coffee and tea.

Nonnutritive Sweeteners

Also known as sugar substitutes, these products are discussed together with other dietary is-
sues in Chapter 27.

Syrups

Syrups consist of one or more types of sugar dissolved in water, often with small amounts of
other compounds orimpurities that give the syrup flavor. The most basic syrup in the bakeshop,
called simple syrup, is made by dissolving sucrose in water. Dessert syrup is simple syrup
with added flavorings. These sucrose syrups are discussed in more detail in Chapter 12.

Molasses

Molasses is concentrated sugarcane juice. Sulfured molasses is a by-product of
sugar refining. It is the product that remains after most of the sugar is extracted
from cane juice. Unsulfured molasses is not a by-product but a specially manufac-
tured sugar product. It has a less bitter taste than sulfured molasses.

Molasses contains large amounts of sucrose and other sugars, including in-
vert sugar. It also contains acids, moisture, and other constituents that give it its
flavor and color. Darker grades are stronger in flavor and contain less sugar than
lighter grades.

Molasses retains moisture in baked goods and therefore prolongs freshness.
Crisp cookies made with molasses can soften quickly because the invert sugars
absorb moisture from the air.

Liquid sugars (clockwise from top left):
molasses, honey, low-conversion glucose
syrup, corn syrup.

Glucose Corn Syrup

Glucose is the most common of the simple sugars (monosaccharides). In syrup form, it is an
important bakeshop ingredient. Glucose is usually manufactured from cornstarch. Starch, as
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KEY POINTS TO REVIEW

What are the six functions
of sugars in baked goods?

What forms of sucrose are
used in the bakeshop?

What are the main syrup
products used in the
bakeshop?

explained on page 65, consists of long chains of simple sugars bound together in large mole-
cules. The manufacturing process breaks these starches into glucose molecules.

Not all the starch is broken into simple sugars during the process. In low-conversion syr-
ups, only one-fourth to one-third of the starch is converted to glucose. As a result, these syrups
are only slightly sweet. They are also very thick, because there are many larger molecules in the
solution. Low-conversion syrups are less likely to burn or caramelize. They are useful foricings,
candies, and sugar pieces, such as pulled sugar.

Regular, all-purpose corn syrups are medium-conversion glucose syrups in which nearly
halfthe starch is converted to glucose. Corn syrup is useful forimparting moistness and tender-
ness to baked goods.

Dark corn syrup is regular corn syrup with added flavorings and colorings. In bakeshop us-
age, itis considered similarto a very mild molasses.

Invert Sugar Syrup

As explained on page 66, invert sugaris available as a syrup. It is often used in cakes and other
products forits moisture-retaining properties. Bakers often refer to invert sugar syrup as trimo-
line, which is the brand name used by one of its manufacturers.

Honey

Honey is a natural sugar syrup consisting largely of the simple sugars glucose and fructose, plus
other compounds that give it its flavor and color. Honeys vary considerably in flavor and color,
depending on their source. Flavor is the major reason for using honey, especially as it can be
expensive.

Because honey contains invert sugar, it helps retain moisture in baked goods. Like molas-
ses, it contains acid, which means it can be used with baking soda as a leavening.

Malt Syrup

Malt syrup, also called malt extract, is used primarily in yeast breads. It serves as food for the
yeast and adds flavor and crust color to the loaves. Malt is extracted from barley that has been
sprouted (malted) and then dried and ground.

There are two basic types of malt syrup: diastatic and nondiastatic. Diastatic malt contains
a group of enzymes called diastase, which breaks starch into sugars that can be acted on by
yeast. Thus, diastatic malt, when added to bread dough, is a powerful food for yeast. It is used
when fermentation times are short. It should not be used when fermentation times are long be-
cause too much starch will be broken down by the enzyme. This results in bread with a sticky
crumb.

Diastatic maltis produced with high, medium, or low diastase content.

Nondiastatic maltis processed at high temperatures that destroy the enzymes and give the
syrup a darker color and stronger flavor. It is used because it contains fermentable sugar and
contributes flavor, crust color, and keeping qualities to breads.

Whenever malt syrup is called for in formulas in this book, nondiastatic malt is intended.
Only one formula (Bagels, p. 164) requires diastatic malt. If malt syrup is not available, you may
substitute regular granulated sugar.

Malt is available in two other forms. Dried malt extract is simply malt syrup that has been
dried. It must be kept in an airtight container to keep it from absorbing moisture from the air.
Malt flouris the dried, ground, malted barley that has not had the malt extracted from it. It is ob-
viously a much less concentrated form of malt. When used in bread making, it is blended with
the flour.

FATS

THE MAJOR FUNCTIONS of fats in baked items are:
® To add moistness and richness.
® Toincrease keeping quality.

e To add flavor.



® To assistin leavening when used as a creaming agent, or to give flakiness to
puff pastry, pie dough, and similar products.

Many fats are available to the baker. Each has distinctive properties that
make it suitable for different purposes. Among the properties a baker must con-
sider when selecting a fat for a specific use are its melting point, its softness or
hardness at different temperatures, its flavor, and its ability to form emulsions
(described laterin this section).

Saturated and Unsaturated Fats

Some fats are solid at room temperature, while others are liquid. The liquid fats
we usually refer to as 0ils. Whether the fats are solid or liquid depends on the
fatty acids that make up the fat molecules (see the Lipids sidebar).

Fatty acids consist primarily of long chains of carbon atoms to which hydro-
gen atoms are attached. If a fatty acid chain contains as many hydrogen atoms
as it can possibly hold, it is called saturated. If the chain has empty spaces that
could hold more hydrogen, it is called unsaturated. (One or more places along
the carbon chain may lack hydrogen atoms.) Saturated fats are solid at room tem-
perature, while unsaturated fats are liquid.

Natural fats consist of a mixture of many fat compounds. The more saturated
fats there are in the mixture, the more solid the fat. The more unsaturated fats
there are in the mixture, the softeritis.

To produce solid, pliable fats for the bakeshop, manufacturers submit oils
to a treatment called hydrogenation. This process bonds hydrogen atoms to the
empty spaces in fatty acid chains, changing them from unsaturated to saturated.
By controlling the process, the manufacturer can give the fat exactly the desired
blend of saturated and unsaturated fats to produce a shortening with the exact
characteristics desired, such as softness, moldability, and melting point.

Fat Emulsions

Most bakery ingredients mix easily with water and other liquids and actually un-
dergo a change in form. For example, salt and sugar dissolve in water; flour and
starch absorb water, and the water becomes bound up with the starch and protein
molecules. Fat, on the other hand, does not change form when it is mixed with lig-
uids or other bakery ingredients. Instead, it is merely broken down into smaller
and smaller particles during mixing. These small fat particles eventually become
more or less evenly distributed in the mix.
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LIPIDS

Fats are members of a larger group of
compounds called lipids. Lipids are
organic compounds that are not soluble
in water. Other lipids include cholesterol
and emulsifiers, such as lecithin.

Technically, fats are triglycerides, which
are molecules made up of three fatty acid
chains attached to the three carbon atoms
of a glycerin molecule. The physical
characteristics of each fat are determined
by the kind of fatty acid chains that make
up the compound.

HYDROGENATION AND
FAT STABILITY

As explained in the text, one purpose of
hydrogenation is to produce fats with
desired physical characteristics. A second
reason is to reduce the tendency of the fat
to spoil, or become rancid, by reacting
with the oxygen in the air. The more
unsaturated a fat is, the more likely it is
to become rancid. Saturated fats are more
stable, because all the places along the
carbon chain are filled by hydrogen
atoms, which gives oxygen less
opportunity to react with the fat.

A uniform mixture of two normally unmixable substances, such as a fat and water, is called
an emulsion. Mayonnaise is a familiar example of an emulsion from outside the bakeshop—in
this case, an emulsion of oil and vinegar. There are also emulsions of air and fat, such as that
formed when shortening and sugar are creamed together in the production of cakes and other

products (see p. 82).

In an emulsion, droplets of one substance
(called the dispersed phase) are evenly
mixed in another substance (called the
continuous phase).

Reprinted with permission of John Wiley & Sons, Inc.

Particles (such as starch) in the continuous
phase stabilize an emulsion by helping keep
droplets of the dispersed phase from coming
together and merging.

Reprinted with permission of John Wiley & Sons, Inc.
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Fats (from left): lard, butter,
margarine, shortening.

Fats have differing abilities to form emulsions. For example, if the wrong shortening is
used in certain cakes, the emulsion may fail because the batter contains more water than the
fat can hold. We then say that the batter curdles, or breaks.

Shortenings

Any fat acts as a shortening in baking because it shortens gluten strands and tenderizes the
product. However, we generally use the word shortening to mean any of a group of solid fats,
usually white and tasteless, that are especially formulated for baking. Shortenings generally
consist of nearly 100% fat.

Shortenings may be made from vegetable oils, animal fats, or both. During manufacturing,
the fats are hydrogenated. This process turns liquid oils into solid fats. Shortenings are used
for many purposes, so manufacturers have formulated different kinds of fats with various prop-
erties. There are three main types: regular or all-purpose (AP) shortenings, high-ratio plastic
shortenings, and high-ratio liquid shortenings.

REGULAR SHORTENINGS

Regular shortenings, or all-purpose shortenings, have a fairly tough, waxy texture, and small
particles of the fat tend to hold their shape in a dough or batter. They are called plastic shorten-
ings, which means they are moldable at room temperature. Regular shortenings can be man-
ufactured to varying degrees of hardness. They have a
good creaming ability. This means that a good quantity of
air can be mixed into them to give a batter lightness and
leavening power (see p. 82). Also, this type of shortening
melts only at a high temperature.

Because of their texture, regular shortenings are
used for flaky products such as piecrusts and biscuits.
They are also used in many other pastries, breads, and
products mixed by creaming, such as certain pound
cakes, cookies, and quick breads.

Unless another shortening is specified in a formula, regular shortening is generally used.

HIGH-RATIO PLASTIC SHORTENINGS

These are soft shortenings that spread easily throughout a batter and quickly coat the particles
of sugar and flour. They are called high-ratio because they were devised for use in cake bat-
ters that contain a high ratio of sugar and liquid to flour. They also contain added emulsifying
agents, so they can hold a larger quantity of liquid and sugar than regular shortenings. Thus,
they give a smootherand finer texture to cakes, and make them moister. Because of the added
emulsifiers, this shortening is also commonly referred to as emulsified shortening.

On the other hand, high-ratio shortening does not cream well. When recipe instructions
call for creaming shortening and sugar, regular shortening rather than high-ratio shortening
should be used.

When emulsified shortening is used to make high-ratio cakes—cakes with a high ratio
of sugar and liquid to flour—a simpler mixing method can be used because this shortening
spreads so well (see Chapter 16). In addition, high-ratio shortening is often used in icings be-
cause it can hold more sugar and liquid without curdling.

The term emulsified shortenings is not, strictly speaking, an accurate one. Pure fat cannot
be emulsified, because an emulsion is a mixture of at least two substances. It would, perhaps,
be more accurate to call them emulsifier or emulsifying shortenings. However, the term emulsi-
fied shortenings is the more widely recognized and commonly used term.

HIGH-RATIO LIQUID SHORTENINGS

High-ratio liquid shortenings, also called liquid cake shortenings, are less hydrogenated than
plastic shortenings, making them liquid and pourable, although they are thick and cloudy or
opaque in appearance. They contain more emulsifiers than high-ratio plastic shortenings, and
are effective shortenings in high-ratio cakes. The emulsifiers make the cakes moist and fine-
textured. Also, because airis incorporated so easily during mixing, these shortenings increase
the volume and tenderness of cakes.



High-ratio liquid shortenings, because they spread through the batter so well, simplify
mixing. Also, the quantity of shortening in a batter can often be reduced because the shorten-
ingis so effective. Forexample, in the formula for Yellow Cake batteron page 404, the shortening
quantity can be reduced to 50% with only a small change in quality; the cake will be only
slightly drier and firmer.

Butter

Fresh butterin North America consists of about 80% fat, about 15% water, and about 5% milk
solids. Most North American butter is made from sweet cream. Many European butters have a
higher fat content—about 82%, or even more—and a lower moisture content. In addition, they
are more likely to be made from cultured cream (créme fraiche, p. 73, and sour cream are exam-
ples of cultured cream used in the kitchen), which gives them a somewhat fuller flavor.

Butter is graded according to U.S. Department of Agriculture (USDA) standards, although
grading is not mandatory. Grades are AA, A, B, and C. Most operations use grades AA and A be-
cause flavors of the lower grades may be off. In Canada, grades are Canada 1, Canada 2, and
Canada 3.

Butter is available salted and unsalted. Unsalted butter is more perishable, but it has a
fresher, sweetertaste and is thus preferred in baking. Also, salt masks flavors that might be ab-
sorbed during storage, making it is harder to tell if salted butter has foreign flavors that might
detract from the finished baked goods. If salted butteris used, the salt in the formula may have
to be reduced. Itis difficult to know for sure, however, how much to reduce the salt content, be-
cause salted butters vary in their composition.

Shortenings are manufactured to have certain textures and levels of hardness to suit them
for particular uses. Butter, on the other hand, is a natural product that doesn’t have this advan-
tage. Itis hard and brittle when cold, very soft at room temperature, and it melts easily. Conse-
quently, doughs made with butter are much harder to handle. Also, butter is more expensive
than shortening.

On the other hand, butter has two major advantages:

1. Flavor. Shortenings are intentionally flavorless, but butter has a highly desirable flavor.

2. Melting qualities. Butter melts in the mouth. Shortenings do not. After eating pastries or
icings made with shortening, one can be left with an unpleasant film of shortening coat-
ing the mouth.

For these reasons, many bakers and pastry chefs feel the advantages of butter outweigh
its disadvantages for many purposes. Shortening is not often used in fine French pastries, for
example. Frequently, you may blend 50% butter and 50% shortening to get both the flavor of
butterand the handling qualities of shortening.

Margarine

Margarine is manufactured from various hydrogenated animal and vegetable fats, plus flavor-
ing ingredients; emulsifiers; coloring agents; and other ingredients. It contains 80 to 85% fat,
10 to 15% moisture, and about 5% salt, milk solids, and other components. Thus, it may be
considered a sort of imitation butter consisting of shortening, water, and flavoring.

Unlike the margarines sold by retail grocers, baker’s margarines are formulated in different
ways for different purposes. Following are the two major categories.

Cake and Baker’s Margarines

These types of margarine are soft and have good creaming ability. They are used not only in
cakes butalso in a wide variety of other products.

Pastry Margarines

These margarines, also called roll-in compounds, are tougher and more elastic than cake mar-
garines and have a waxy texture. They are especially formulated for doughs that form layers,
such as Danish dough and puff pastry.

Puff pastry margarine, the toughest of these fats, is sometimes called puff pastry shorten-
ing. Puff pastry made with this margarine generally rises higher than pastry made with butter.

FATS
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KEY POINTS TO REVIEW

e What are the four functions
of fats in baked goods?

e Whatis an emulsion?

e What types of shortenings
are used in the bakeshop?

e What is the composition
of butter? What are
the advantages and
disadvantages of using
butterin baked goods?

However, as the fat doesn’t melt in the mouth like butter, many people find the pastry unpleas-
antto eat.

Roll-in margarine is somewhat softer in texture than puff pastry margarine and has a lower
melting point. It can be used in Danish pastries, croissants, and puff pastry.

Oils

Oils are liquid fats. They are not often used as shortenings in baking because they spread
through a batter or dough too thoroughly and shorten too much. Some breads and a few cakes
and quick breads use oil as a shortening. Beyond this, the usefulness of oil in the bakeshop
is limited primarily to greasing pans, deep-frying doughnuts, and serving as a wash for some
kinds of rolls.

Lard

Lard is the rendered fat of hogs. Because of its plastic quality, it was once highly valued for
making classic American flaky piecrusts and biscuits—and it is still sometimes used for these
products. Since the development of modern shortenings, however, it is not often used in the
bakeshop.

Storage of Fats

All fats become rancid when exposed to the airtoo long. Also, they tend to absorb odors and fla-
vors from other foods. Highly perishable fats, such as butter, should be stored, well wrapped,
in the refrigerator. Other fats and oils should be kept in tightly closed containersin a cool, dry,
dark place.

MILK AND MILK PRODUCTS

NEXT TO WATER, milkis the mostimportant liquid in the bakeshop. As we will discuss in Chapter
5, water is essential for the development of gluten. Fresh milk, being 88 to 91% water, fulfills
this function. In addition, milk contributes to the texture, flavor, crust color, keeping quality,
and nutritional value of baked products.

In this section, we discuss milk products in two parts: first, an explanation and definition
ofthe available products; and second, guidelines for using milk products in baking.

The Composition of Milk Products table on page 73 lists the water, fat, and milk solids con-
tent of the most important milk products. Milk solids include protein, lactose (milk sugar), and
minerals.

Categories and Definitions

When we talk about milk and cream used in food service, we are nearly always talking about
milk from cows. Milk from other animals, including goats, sheep, and water buffaloes, is used
to make some cheeses, but most of the liquid milk we see, except for a small amount of goat
milk, is milk from dairy cattle.

Milk is used as a beverage and in cooking. Similarly, other milk products, including cream,
butter, and cheese, are eaten as purchased and used in cooking.

Pasteurization

Liquid milk, directly as it comes from the cow and before it has had anything done to it, is called
raw milk. Because raw milk may contain disease-causing bacteria or other organisms, it is al-
most always pasteurized before being sold or before being processed into other products.
Pasteurized milk has been heated to 161°F (72°C), held at this temperature for 15 seconds to
kill disease-causing organisms, and then quickly chilled. By law, all Grade A liquid milk and
cream must be pasteurized. (Grades B and C are used in food processing and industrial uses
and are rarely seen in food service orin the retail market.)



Even after pasteurizing, milk and cream are highly perishable products. Some cream prod-
ucts are ultrapasteurized or UHT (ultra-high temperature or ultra-heat treated) to extend their
shelf life. Heating the product to a much higher temperature (275°F/135°C) for one to three
seconds kills not only disease-causing bacteria but nearly all organisms that cause spoilage. If
packed in sterile conditions, UHT milk keeps at room temperature until opened, but then must
be refrigerated.

UHT milk has a somewhat cooked taste and is better suited to cooking than for drinking.

Fresh Milk Products

Whole milk is fresh milk as it comes from the cow, with nothing removed and nothing (except
vitamin D) added. It contains about 3%42% fat (known as milk fat or butterfat), 8 2% nonfat
milk solids, and 88% water.

Skim ornonfat milk has had most or all of the fat removed. Its fat content is 0.5% or less.

Low-fat milk has a fat content of 0.5 to 2%. Its fat content is usually indicated, usually
1% and 2%.

Fortified nonfat or low-fat milk contains
added substances that increase its nutritional
value, usually vitamins Aand D and extra nonfat milk

ATER (%
solids. WATER (%)
Except, of course, for nonfat milk, natural lig- Fresh, whole 88

uid milk contains fat, which, because it is lighter Fresh, skim 91
tharf water, will gradually separate atld float.to the Evaporated, whole 72
top in the form of cream. Homogenized milk has .

, . Evaporated, skim 72
been processed so the cream doesn’t separate. This

1

is done by forcing the milk through very tiny holes, Condensed, whole 31
which breaks the fat into particles so small they Dried, whole 1.5
stay distributed in the milk. Nearly all liquid milk on Dried, skim 2.5

the market has been homogenized.

Fresh Cream Products

Whipping cream has a fat content of 30 to 40%. Within this category, you may find light whip-
ping cream (30 to 35%) and heavy whipping cream (36% or more). Extra-heavy cream, also
called manufacturer’ s cream, has a fat content of 38 to 40% or more and is generally available
only on the wholesale market. Whipping cream labeled ultrapasteurized keeps longer than reg-
ular pasteurized cream. Pure ultrapasteurized cream does not whip as well as regular pasteur-
ized cream, so additives such as vegetable gums are added to make it more whippable.

Light cream, also called table cream or coffee cream, contains 18 to 30% fat, usually
about 18%.

Half-and-half has a fat content of 10 to 18%, too low to be called cream.

Fermented Milk and Cream Products

Sour cream has been cultured or fermented by added lactic acid bacteria, which makes it thick
and slightly tangy in flavor. It has about 18% fat.

Creme fraiche (krem fresh) is a slightly aged, cultured heavy cream. It is widely used for
sauce making in Europe because of its pleasant, slightly tangy flavor and its ability to blend
easily into sauces. Unlike regular heavy cream, it usually doesn’t require tempering and can
be added directly to hot sauces. It is available commercially but is expensive. A close approxi-
mation can be made by warming 1 quart (1 L) heavy cream to about 100°F (38°C), adding 12
ounces (50 mL) buttermilk, and letting the mixture stand in a warm place until slightly thick-
ened, about 6 to 24 hours.

Buttermilk is fresh, liquid milk, usually skim milk, which has been cultured or soured by
bacteria. It is usually called cultured buttermilk to distinguish it from the original buttermilk,
which was the liquid left after butter making. Buttermilk is used in recipes calling for sour milk.

Yogurt is milk (whole or low-fat) cultured by special bacteria. It has a custardlike consis-
tency. Most yogurt has additional milk solids added, and some of it is flavored and sweetened.
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Baker’s cheese.

Cream cheese.

Milk Products with Water Removed

Evaporated milk is milk, either whole or skim, with about 60% of the water removed. Itis then
sterilized and canned. Evaporated milk has a somewhat cooked flavor.

Condensed milk is whole milk that has had about 60% of the water removed and is heav-
ily sweetened with sugar. It is available canned and in bulk.

Dried whole milk is whole milk that has been dried to a powder. Nonfat dry milk is skim
milk that has been dried in the same way. Both are available in regular form and in instant form,
which dissolves in water more easily.

Cheese

Two types of cheese are used in the bakeshop, primarily in the production of cheese fillings and
cheesecakes.

Baker’s cheese is a soft, unaged cheese with a very low fat content. It is dry and pliable
and can be kneaded somewhat like a dough. Generally available in 30-pound (13.6-kg)
and 50-pound (22.6-kg) packs, it can be frozen for longer storage.

Cream cheese is also a soft, unaged cheese, but it has a higher fat content, about 35%. It
isused mainly in rich cheesecakes and in a few specialty products.

Two other cheeses are occasionally used for specialty products. Mascarpone is a type of
Italian cream cheese with a tangier flavor than American-style cream cheese. Itis used to make
the filling for tiramisl (p. 474). Another Italian cheese, ricotta, was originally made from the
whey left over from making cheese from cow’s milk or sheep’s milk, although now it is more
often made from whole milk than from whey. It has many uses in the kitchen and bakeshop.
A smooth, relatively dry ricotta called ricotta impastata is used to make a filling for cannoli
(p. 243). Regular ricotta has too much moisture for this purpose.

Mascarpone.

Ricotta. Ricotta impastata.

Artificial Dairy Products

Awide variety of imitation cream and dessert topping products are made from various fats and
chemicals, which are listed on the label. They are used in some institutions because they keep
longer and are generally less expensive than dairy products. Some people feel they are accept-
able, but many find their flavors objectionable.

Guidelines for Using Milk Products in Baking
Fresh Liquid Milk

Whole milk contains fat, which must be calculated as part of the shortening in a dough. For
this reason, whole and skim milk are not interchangeable in a formula unless adjustments are
made for the fat. (Refer to the Composition of Milk Products table on page 73 for the fat content
of milk products.)

Acid ingredients, such as lemon juice, cream of tartar, and baking powder, normally should
not be added directly to milk, as they will curdle it.

Fresh liquid milk, even regular pasteurized milk, contains an enzyme that can be harm-
ful to gluten formation. For this reason, bakers often heat milk to just below the boiling point
(called scalding) and cool it again to room temperature before incorporating it in yeast doughs.



If you find you have difficulty properly developing doughs containing fresh milk, you might try
scalding the milk to see if this solves the problem. Alternatively, use ultrapasteurized or UHT
milk, which has been processed at higher temperatures.

Buttermilk

When buttermilk is produced, the lactose in the milk is converted to lactic acid. When butter-
milk is used in place of regular milk in baked goods such as cakes or muffins, this acidity must,
in most cases, be neutralized by adding baking soda to the formula. Then, because the soda
and acid together release carbon dioxide, this extra leavening power must be compensated for
by reducing the baking powder, as follows:

For each quart (2 Ib) buttermilk: For each liter (1 kg) buttermilk:
1. Add 0.5 oz baking soda. 1. Add 15 g baking soda.
2. Subtract 1 oz baking powder. 2. Subtract 30 g baking powder.

Substituting plain milk for buttermilk requires a different calculation. If a formula includes
buttermilk and baking soda, you must add another acid to react with the soda when you sub-
stitute plain milk. Adding cream of tartar is usually the simplest method of supplying acid. For
each teaspoon (5 mL) baking soda, add 2 teaspoons (10 mL) cream of tartar to make up for the
lost acid of the buttermilk.

Cream

Cream is not often used as a liquid in doughs and batters, exceptin a few specialty products. In
these instances, because of its fat content, cream functions as a shortening as well as a liquid.

Cream is more important in the production of fillings, toppings, dessert sauces, and cold
desserts such as mousses and Bavarian creams. For detailed instructions on whipping heavy
cream into a foam, see Chapter 12, page 260.

Dried Milk

Dried milk is often used because of its convenience and low cost. In many formulas, it is not
necessary to reconstitute it. The milk powder is included with the dry ingredients and water is
used as the liquid. This practice is common in bread making and in no way reduces quality. Un-
like fresh liquid milk, which must be heated to destroy enzymes that can be harmful to bread
doughs, dried milk contains no active enzymes and can be used without further preparation.

Proportions for reconstituting dry milk can be calculated from the Composition of Milk
Products table on page 73. For convenience, the equivalents in the Substituting Dry Milk for
Liquid Milk table can be used.

Heat-treated dry milk, not low-heat-processed dry milk, should be purchased by the bakeshop.
In the heat-treated product, certain enzymes that can break down gluten have been destroyed.

SUBSTITUTING DRY MILK FOR LIQUID MILK

TO SUBSTITUTE FOR USE

1 Ib skim milk 14.5 oz water+ 1.5 oz nonfat dry milk

1 lb whole milk 14 oz water + 2 oz dried whole milk

1 b whole milk 14 oz water+ 1.5 oz nonfat dried milk+ 0.5 shortening or 0.7 oz butter
1 kg skim milk 910 g water+ 90 g nonfat dry milk

1 kg whole milk 880 g water+ 120 g dried whole milk

1 kg whole milk 880 g water+ 90 g nonfat dry milk+ 30 g shortening or 40 g butter

Storage of Milk Products

Fresh milk and cream, buttermilk and other fermented milk products, and cheese must be kept
refrigerated at all times.

MILK AND MILK PRODUCTS
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Evaporated milkin unopened cans may be keptin a cool storage area. After opening, how-
ever, it must be stored in the refrigerator.

Condensed milkin large containers keeps for a week or more after opening if kept covered
andin a cool place. The sugar acts as a preservative. Stir before using because the sugar tends
to settle to the bottom and sides.

Dried milk does not need refrigeration, but should be keptin a cool, dark place, well away
from ovens and other heat sources. Keep the container tightly closed, to prevent the milk from
absorbing moisture from the air.

EGGS

EGGS SHOULD BE well understood by the baker because they are used in large quantities in the
bakeshop and are more expensive than many of the other high-volume ingredients, such as
flour and sugar. For example, half or more of the ingredient cost of the average cake batter is
forthe eggs.

Composition

A whole egg consists primarily of a yolk, a white, and a shell. In addition, it contains a mem-
brane that lines the shell and forms an air cell at the large end, and two white strands called
chalazae that hold the yolk centered.

e Theyolkis high in both fat and protein, and contains iron and several
vitamins. Its color ranges from light to dark yellow, depending on the
diet of the chicken.

Yolk ® The white is primarily albumin protein, which is clearand soluble when
raw but white and firm when coagulated. The white also contains sulfur.

Thick
white e The shellis notthe perfect package, in spite of what you may have been
told. Itis not only fragile but also porous, allowing odors and flavors to
be absorbed by the egg and allowing the egg to lose moisture even if
unbroken.

Air cell

The Average Composition of Fresh Liquid Eggs table lists the average
water, protein, and fat content of whole eggs, whites, and yolks.

The parts of an egg. The diagram

shows, in simplified form, AVERAGE COMPOSITION OF FRESH LIQUID EGGS
the location of the parts of an
unbroken egg, as described in WHOLE EGGS (%) WHITES (%) YOLKS (%)
the text.
Water 73 86 49
Protein 13 12 17
Fat 12 — 32
Minerals and other 2 2 2
components

Grades and Quality

Grades

In the United States, eggs are graded for quality by the USDA. There are three grades: AA, A, and
B. The best grade (AA) has a firm white and yolk that stand up high when broken onto a flat sur-
face and do not spread over a large area.

As eggs age, they become thinner and are graded lower. The figure on page 77 shows the
differences among U.S. grades AA, A, and B.

In Canada, there are four egg grades: A, B, C, and Canada Nest Run.

As a baker, you will not be concerned so much with the firmness of yolks and whites. Rather,
you will want eggs that are clean and fresh-tasting, free of bad odors and tastes caused by spoil-
age or absorption of foreign odors. One bad-smelling egg can ruin an entire batch of cakes.



Maintaining Quality

Proper storage is essential for maintaining egg quality. Eggs keep for weeks when held at 36°F
(2°C) but lose quality quickly when held at room temperature. In fact, they can lose a full grade
in one day at warm bakeshop temperatures. There’s no pointin paying for Grade AA eggs if they
are Grade B by the time you use them. Store eggs away from other foods that might pass on un-
desirable flavors or odors.

Size

Eggs are also graded by size. The Egg Size Classifications table gives the minimum weight per
dozen (including shell) of each size category. Note that each size differs from the next by 3
ounces (85 g) per dozen. European eggs are also graded by size, with size 1 being the largest
(70 g each, orabout 2.5 0z) and 7 being the smallest (45 g each, or about 1.6 0z). This weight
includes the shell.

Large eggs are the standard size used in baking and in food service. Shelled large whole
eggs, yolks, and whites have the following approximate weights.

Average Large Eggs: Approximate Weights without Shell

One whole egg=1.67 oz 47 g

One egg white=1 0z 28¢g
Oneyolk=0.67 oz 19¢g

9t whole eggs=11b 21 whole eggs=1 kg
16 whites=11b 36 whites=1 kg
24yolks=11lb 53 yolks=1 kg

To measure small quantities or odd quantities of whole egg, such as 0.5 oz or 15 g, beat
the whole egg or eggs and then measure by weight.

EGG SIZE CLASSIFICATIONS

MINIMUM WEIGHT PER DOZEN

SIZE u.s. METRIC
Jumbo 300z 850¢g
Extra large 27 0z 765¢g
Large 24 0z 680¢g
Medium 210z 595¢g
Small 18 0z 510¢g

Peewee 150z 425¢

EGGS 77

EEE———

Egg grades: (a) Grade AA, (b) Grade
A, and (c) Grade B, as seen from
the top and side. Note how the
white and yolk lose thickness and
spread more in the lower grades.

Courtesy of USDA.
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Market Forms

1. Fresh eggs orshelleggs.
2. Frozen eggs. Frozen eggs are usually made from high-quality fresh eggs and are excellent

for use in baking. They are pasteurized and usually purchased in 30-pound (13.6-kg) tins.
To thaw, place them unopened in the refrigerator and hold for two days, or place in a
defrosting tank containing running water at 50° to 60°F (10° to 15°C) for about six hours.
Do not defrost at room temperature or in warm water. Stir well before using.
The following egg products are available frozen:

Whole eggs

Whole eggs with extra yolks
Whites

Yolks

Frozen yolks usually contain a small amount of sugar (usually about 10%; check the label)
to keep the components from separating while frozen. When sugared yolks are used in
products such as cakes, you should allow for their sugar content by reducing the sugarin
the formula by the same amount. For example, if you are using 20 ounces of yolks with 10%
sugar, subtract 2 0z (20 0z x.10) from the sugar in the formula.

. Dried eggs.

The following egg products are available dried:
Whole eggs
Yolks
Whites

Dried eggs are sometimes used in the bakeshop, though less often than frozen eggs.
The whites are frequently used for making meringue powders. Dried egg products are also
used by commercial manufacturers of cake mixes.

Dried eggs are incorporated in baked goods in two ways: by reconstituting them with
water to make liquid eggs, or by mixing them with the dry ingredients and adding the extra
water to the liquid portion of the formula.

It is important to follow manufacturers’ instructions for the ratio of egg to water be-
cause egg products vary. After mixing, let the eggs stand to allow time for the water to be
absorbed. This takes an hour forwhole eggs and yolks, and sometimes three hours or more
for whites. Mix again before using. The following are typical ratios for reconstituting eggs:

Product Ratio of Egg to Water by Weight
Whole eggs 1:2.5

Yolks 1:1t01:1.5

Whites 1:5.5t01:6

Unlike most dried products, dried eggs do not keep well. Keep refrigerated or frozen,
tightly sealed.

Pasteurized Eggs and Sanitation

Inrecentyears, cases of salmonellafood poisoning have been caused by raw or undercooked eggs.
As aresult, cooks have been made more aware of sanitation concerns with respect to eggs. Pas-
teurized egg products are used in more operations. For a more detailed discussion of eggs and
food safety, see Appendix 6, page 746.

Functions

Eggs perform the following functions in baking:

1. Structure. Like gluten protein, egg protein coagulates to give structure to baked products.

This is especially important in high-ratio cakes, in which the high content of sugar and fat
weakens the gluten.

If used in large quantities, eggs make baked products more tough or chewy unless
balanced by fat and sugar, which are tenderizers.



2. Emulsifying of fats and liquids. Egg yolks contain natural emulsifiers that help produce
smooth batters. This action contributes to volume and to texture.

3. Leavening. Beaten eggsincorporate airin tiny cells, or bubbles. In a batter, this trapped air
expands when heated and aids in leavening.

4. Shortening action. The fat in egg yolks acts as a shortening. This is an important function
in products that are low in other fats.

5. Moisture. Eggs are mostly water (see the Average Composition of Fresh Liquid Eggs table
on p. 76). This moisture must be calculated as part of the total liquid in a formula. If yolks
are substituted for whole eggs, for example, or if dried eggs are used, adjust the liquid in
the formula to allow for the different moisture content of these products.

6. Flavor.
7. Nutritional value.

8. Color. Yolksimpart ayellow color to doughs and batters. Also, when baked in doughs, eggs
brown easily and contribute to crust color.
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KEY POINTS TO REVIEW

e What are the main types of
milk and cream products
used in the bakeshop?

e What types of egg products
are used in the bakeshop?

e Why are pasteurized
eggs used for many
preparations?

e What are the eight functions
of eggs in baked goods?

LEAVENING AGENTS

UNLIKE LIQUIDS AND solids, gases expand greatly when they are heated. Leavening is the
production orincorporation of gases in a baked product to increase volume and produce shape
and texture. These gases must be retained in the product until the structure is set enough (by
the coagulation of gluten and egg proteins and the gelatinization of starches) to hold its shape.

The three main gases that leaven baked goods are carbon dioxide, steam, and air. Two of
these gases, steam and air, are present in all baked goods.

An essential part of the leavening process is the formation of air cells during mixing. Even
if a properly mixed dough or batter appears dense and compact, it actually contains millions of
tiny air cells. Leavening gases are trapped in these air cells, which expand as they fill with gases
and as the gases are heated. The walls of the cells are formed largely from gluten proteins and
sometimes egg proteins. They hold the gases and form the structure of the baked item. More
details of the leavening process are discussed in Chapter 5. In this section, we discuss the most
importantingredients or agents that supply gases for leavening.

Exact measurement of leavening agents is important because minor changes can produce
major defects in baked products.

Yeast

Yeast is the leavening agentin breads, dinner rolls, Danish pastries, and similar products. This
section describes the characteristics of yeast. The handling of yeast and its use in yeast doughs
are discussed in Chapter 6.

Yeast Fermentation

Fermentation is the process by which yeast acts on sugars and changes them into carbon di-
oxide gas and alcohol. This release of gas produces the leavening action in yeast products. The
alcohol evaporates completely during and immediately after baking.

Fermentable sugarin bread dough comes from two sources:

1. Itisadded tothe dough by the baker.

2. ltis produced from flour by enzymes that break down the wheat starch into sugar. These
enzymes are presentin the flourand/or are added by the baker in the form of diastatic malt
(see p. 68).

Yeast is a microscopic plant that accomplishes this fermentation process by producing
enzymes. Some of these enzymes change complex sugars (sucrose and maltose) into simple
sugars. Others change the simple sugars into carbon dioxide gas and alcohol. The following for-
mula describes this reaction in chemical terms:

C,H,,0 - 200 + 2C,H,OH

6 1276 2

simple sugar carbon dioxide alcohol
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Because yeastis a living organism, it is sensitive to temperature, as shown here.

34°F (1°C) Inactive (storage temperature)

60° to 70°F (15°to 20°C) Slow action

70°to 90°F (20° to 32°C) Best growth (fermentation and proofing
temperatures for bread doughs)

Above 100°F (38°C) Reaction slows

140°F (60°C) Yeast is killed

In addition to leavening gases, yeast also contributes flavor to bread doughs. Flavor mol-
ecules are produced by the yeast during fermentation. For this reason, breads produced by long
fermentations usually have more flavor than short-fermentation products.

Types of Yeast

The yeast added to bread dough by the baker may be a commercially produced yeast or a wild
yeast culture that is present in sourdough starter. The preparation, use, and handling of sour-
dough starters is discussed in Chapter 7.

i e Commercial yeast is available in three forms:

1. Fresh yeast, also called compressed yeast, is moist and perishable. Before the devel-
opment of instant yeast (see number 3), it was the preferred form of yeast for most baking
purposes and is still widely used by professional bakers. It is usually purchased in 1-pound
(454-g) cakes. Under refrigeration and carefully wrapped to avoid drying, fresh yeast lasts
up to two weeks. For longer storage (up to four months), it may be frozen. Avoid using fresh
yeast that has discolored or become moldy.

Some bakers crumble compressed yeast and add it directly to the dough in a straight-
dough procedure. However, the yeast is mixed more evenly into the dough if it is first soft-
ened in twice its weight of warm (100°F/38°C) water. See Chapter 6 for information on
mixing procedures.

2. Activedryyeastisadry, granularform of yeast. It must be rehydrated in four times its weight
of warm water (105°F/41°C) before use. When using active dry yeast in a bread formula,
use part of the water in the formula to dissolve the yeast. Do not add additional water.

About 25% of the yeast cells in active dry yeast are dead, due to the harsh conditions
of the drying process. The presence of the dead cells can have a negative effect on dough

Active dry yeast; instant dry yeast. quality. For this reason, active dry yeast has never been popular with professional bakers.

3. Instant dry yeast, sometimes called rapid-rise or quick-rise yeast, is a fairly new product
(it was invented in the 1970s). Like active dry yeast, it is also a dry granular form of yeast,
but it does not have to be dissolved in water before use. (As the illustration shows, instant
yeast is nearly identical in appearance to active dry yeast. You must rely on the packaging
for proper identification.) It can be added in its dry form because it absorbs water much
more quickly than regular dry yeast. In fact, the preferred way of incorporatingitin a bread
formula is to mix it with the dry flour.
Unlike active dry yeast, instant yeast contains very little dead yeast, so less of it is
needed. In general, you need only 25 to 50% as much instant yeast
OSMOTOLERANT YEAST as fresh compressed yeast, or about 35% on average.

Instant yeast also produces more gas, and produces it more
quickly than regular dry yeast. This characteristic makes it appro-
priate for short fermentations or no-time doughs (explained on
p. 120). For long fermentations and pre-ferments (see p. 129),
fresh yeast may be a better choice. Fermentation times for instant
yeast must be carefully monitored to avoid overfermentation or
overproofing.

In doughs with a high sugar content, a special type of instant
yeast called osmotolerant yeast is often indicated in the formula,

In small quantities, sugar helps yeast to ferment by
providing food for the yeast. When the quantity of yeast
becomes high, however, as in many sweet dough products,
sugar inhibits fermentation. This is because the sugar
attracts a lot of water to itself and makes it unavailable
to the yeast, thus slowing fermentation. The scientific
explanation is that the sugar creates osmotic pressure.

Special strains of yeast are available that can tolerate as this yeast performs better in sweet doughs (see the Osmotoler-
this osmotic pressure and be more active when sugar antYeast sidebar). If osmotolerant yeast is called for in the formula
levels are high. These are called osmotolerant yeasts. and you have only regular instant yeast, increase the quantity of

yeast by 30%.
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Most formulas in this book specify either instant yeast or fresh yeast when yeast is re-
quired. To substitute another type of yeast for the one specified, follow these guidelines. And
for information on how to add each type of yeast during the mixing process, refer to the previ-

ous discussion.

® To convert fresh yeast to regular active dry yeast, multiply the quantity by 0.5. For exam-
ple, if the formula calls for 1.5 ounces fresh yeast, multiply by 0.5 to get 0.75 ounces ac-

tive dry yeast.

® To convert fresh yeast to instant dry yeast, multiply the quantity by 0.35. For example, if
the formula calls for 40 grams fresh yeast, multiply by 0.35 to get 14 grams instant yeast.

® To convert instant dry yeast to fresh yeast, multiply the quantity by 3. For example, if the
formula calls for 0.5 ounces instant yeast, multiply by 3 to get 1.5 ounces fresh yeast.

® To convertinstant dry yeast to active dry yeast, multiply the quantity by 1.4. For example, if
the formula calls for 30 grams instant yeast, multiply by 1.4 to get 42 grams active dry yeast.

Chemical Leaveners

Chemical leaveners are those that release gases produced by
chemical reactions.

Baking Soda

Baking soda is the chemical sodium bicarbonate. |f moisture and
an acid are present, soda releases carbon dioxide gas, which leav-
ens the product.

Heat is not necessary for the reaction to take place (though
the gas is released faster at high temperatures). For this reason,
products leavened with soda must be baked at once, or gases will
escape and leavening power will be lost.

Acids that react with soda in a batter include honey, molas-
ses, brown sugar, buttermilk, sour cream, yogurt, fruit juices and
purées, chocolate, and natural cocoa (not Dutch-processed).
Sometimes cream of tartar is used for the acid. The amount of soda
used in a formula is generally the amount needed to balance the
acid. If more leavening power is needed, baking powder, not more
soda, is used.

Baking Powders

Baking powders are mixtures of baking soda plus one or more ac-
ids to react with it. They also contain starch, which prevents lump-
ing and brings the leavening power down to a standard level.
Because baking powders do not depend for their leavening power
on acid ingredients in a formula, they are more versatile.

e Single-acting baking powders require only moisture to
release gas. Like baking soda, they can be used only if the
product is to be baked immediately after mixing. For all prac-
tical purposes, no single-acting baking powders are sold
today, although you can make one yourself, as explained in
the Making Single-Acting Baking Powder sidebar. Practically,
single-acting baking powders release gas too quickly to be
useful for most products.

e Double-acting baking powders release some gas when
cold, but they require heat for complete reaction (see the Acid
Salts sidebar). Thus, cake batters made with these can incor-
porate the leavening agent early in the mixing period and then
stand for some time before being baked.

Do not include more baking powder than necessary in a for-
mula, because undesirable flavors may be produced. Also, excess

MAKING SINGLE-ACTING
BAKING POWDER

A simple, homemade baking powder may be made by
mixing the following ingredients in the proportions
indicated (using volume measure rather than weight).

Baking soda 1 tbsp 15 mL

Cornstarch 1 tbsp 15mL

Cream of tartar 2 tbsp 30mL

Yield: 4 tbsp 60 mL
ACID SALTS

Technically, the ingredients in baking powder are not
acids but acid salts. This means they do not release an
acid or act like an acid until they are dissolved in water.
For simplicity, however, we refer to these compounds

as acids.

Different baking powders contain varying combinations
of acid salt that react at different speeds. How they

react is referred to as their dough reaction rate, or DRR.
Fast-acting baking powders release about two-thirds of
their gases during mixing and one-third during baking.
Slow-reacting powders release about one-third of their
gases during mixing and two-thirds during baking.

Release of some gases during mixing helps create the
air cells needed for leavening, as explained previously.
However, it is important that some gases are also
released during baking for proper leavening to occur.

Fast-acting acids include cream of tartar (potassium
acid tartrate) and monocalcium phosphate (MCP). Slow-
acting acids include sodium aluminum sulfate (SAS)
and sodium acid pyrophosphate (SAPP).
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KEY POINTS TO REVIEW

* What three gases are
responsible for leavening
baked goods?

e What types of yeast are
used in the bakeshop?

e What calculations can you
do to substitute one type of
yeast for another?

e At what temperatures
is yeast active? At what
temperatures is it inactive
or killed?

e What kinds of chemical
leaveners are used in the
bakeshop?

leavening may create an undesirably light, crumbly texture. Cakes may rise too much and then
fall before they become set.

Baking Ammonia

Baking ammonia is a mixture of ammonium carbonate, ammonium bicarbonate, and ammo-
nium carbamate. It decomposes rapidly during baking to form carbon dioxide gas, ammonia
gas, and water. Only heat and moisture are necessary for it to work. No acids are needed.

Baking ammonia decomposes completely, leaving no residue that could affect flavor when
itis properly used. However, it can be used only in small products that are baked until dry, such
as cookies. Only in such products can the ammonia gas be completely driven off.

Because ammonia releases gases very quickly, it is sometimes used in products in which
rapid leavening is desired, such as cream puffs. Use of ammonia enables the baker to lower the
cost of such products by reducing the quantity of eggs. However, the quality of the resulting
goods is lowered as well.

Storage of Chemical Leaveners

Baking soda, powder, and ammonia must always be kept tightly closed when not in use. If left
open, they can absorb moisture from the air and lose part of their leavening power. They must
be stored in a cool place, because heat also causes them to deteriorate.

Air
Airisincorporated into all doughs and batters during mixing. The formation of air cells is impor-
tant even in products leavened by yeast or baking powder because the air cells collect and hold
the leavening gases.

Some products are leavened mostly or entirely by air. In these products, airis incorporated
into the batter primarily by two methods: creaming and foaming. This air expands during bak-
ing and leavens the products.

1. Creaming isthe process of beating fat and sugar together to incorporate air. Itis an impor-
tant technique in cake and cookie making. Some pound cakes and cookies are leavened
almost entirely by this method.

2. Foaming is the process of beating eggs, with or without sugar, to incorporate air. Foams
made with whole eggs are used to leaven sponge cakes, while angel food cakes, me-
ringues, and soufflés are leavened with egg-white foams.

Steam

When water turns to steam, it expands to 1,100 times its original volume. Because all baked
products contain some moisture, steam is an important leavening agent.

Puff pastry, cream puffs, popovers, and piecrusts use steam as their primary or only leav-
ening agent. If the starting baking temperature for these products is high, steam is produced
rapidly and leavening is greatest.

GELLING AGENTS

THE TWO INGREDIENTS discussed in this section are chemically and nutritionally unrelated. Gel-

atinis a protein, and pectinis a soluble fiber, a type of carbohydrate that is not absorbed by the

body. However, they both are used to thicken or to solidify (gel) soft or liquid foods.
Otherthickening and gelling agents include starches, discussed on page 65.

Gelatin

Gelatin is a water-soluble protein extracted from animal connective tissue. When a sufficient
quantity of gelatin is dissolved in hot water or other liquid, the liquid will solidify when cooled
or chilled. When used in smaller quantities, the liquid will thicken but not solidify.

Gelatin thickens and gels because of the nature of its proteins, which form long strands.
When present in small quantities, the strands get tangled with one another, so the liquid does



not flow as freely. When presentin large
enough quantities, the strands bond
with one another to form a network that
traps the liquid to keep it from flowing
atall.

Gelatin Forms

Culinary gelatin is available in pow-
dered form and in sheets. Powdered
gelatin is most widely available to North
American kitchens, although sheet gel-
atin, also called leaf gelatin, is also
available and often preferred by pastry
chefs. The sheet form is especially easy
to use because it is premeasured (the
sheets are of uniform weights). Also,
when using sheet gelatin, it is not nec-
essary to measure the liquid for soak-
ingit. Thisis explained below.

As explained in the Bloom sidebar,
equal weights of powdered and sheet
gelatin do not have the same gelling

power. The following equivalents are useful:
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BLOOM

When used in connection with gelatin, the term bloon has two meanings.

1. The process of softening gelatin in water is called blooming. To bloom gelatin,
combine it with water or other liquid according to the procedures explained in
the text.

2. The bloom rating is a measure of the strength of the gel formed by the gelatin.
The higher the number, the stronger the gel. Gelatins with higher bloom
ratings set faster and have less taste to detract from the main ingredients.

Powdered gelatin usually has a bloom rating of about 230.

Sheet gelatin varies in bloom rating, but sheets with lower bloom rating weigh
more, so the gelling power per sheet is the same no matter the bloom rating.
Typically, manufacturers label sheet gelatin “gold,” “silver,” and “bronze,” as
follows:

Gold 200 bloom 2 g per sheet 0.07 oz per sheet
Silver 160 bloom 2.5 g per sheet 0.09 oz per sheet
Bronze 130 bloom 3.3 g per sheet 0.12 oz per sheet

® 10 teaspoons powdered gelatin equal 1 ounce.

® 1ounce (30 g) powdered gelatin has the same gelling power as 20 sheets of sheet gelatin.
® 1teaspoon powdered gelatin weighs about 2.8 grams or Vi ounce.

® 1teaspoon powdered gelatin has the same gelling power as 2 sheets of gelatin.

The Weight-Volume Equivalents table lists volume equivalents for a range of weights of

gelatin.

Sheet gelatin is available in sizes ranging from 1.7 grams to 3.3 grams (see the Bloom

sidebar).

Powdered gelatin and sheet gelatin can be used interchangeably, but they are handled

differently. Guidelines for handling the two products and for substituting one for the other are

described next.

Sheet and granulated gelatin.

WEIGHT-VOLUME EQUIVALENTS FOR POWDERED GELATIN

u.s.
APPROXIMATE
WEIGHTS VOLUME
0.1 oz 1tsp
0.12-0.13 0z 1Y4tsp
0.16-0.17 0z 124tsp
0.2 oz 2tsp
0.25 0z 2Y5tsp
0.330z 315tsp
0.4 oz 4tsp
0.5 oz 5tsp
0.75 oz 7Y2tsp
1 0z 10tsp

METRIC
APPROXIMATE
WEIGHT VOLUME
1g 1.75mL
2g 3.5 mL
3g 3 mL
4g 7 mL
6g 10 mL
8g 14 mL
10g 18 mL
12¢g 21 mL
14 g 25 mL
16¢g 28 mL
20g 36 mL

30g 54 mL
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VEGETABLE GUMS

Using Gelatin in Formulas

Using gelatin in a formula requires three main steps:
1. The gelatin is softened in water or other liquid. It absorbs five times its weight in water.

2. The softened gelatin is added to hot ingredients, or is heated with other ingredients, until
it dissolves.

3. The mixture is chilled until it sets.

Most of the formulas in this book that require gelatin were developed using powdered gel-
atin (the remainder were developed using sheet gelatin). The following guidelines will help you
use recipes requiring gelatin:

® When a formula was developed using sheet gelatin, no soaking liquid is indicated in the
ingredient list. In the procedure, the instructions direct you to soften the gelatin in cold
water. To use sheet gelatin, add the indicated weight of gelatin to a generous quantity of
cold water and soak until soft. Remove the soaked sheets from the water, drain well, and
incorporate into the formula. (See p. 268 for an illustration of using sheet gelatin to make
Chiboust Cream.)

@ Always use very cold water to soak sheet gelatin. If the water is warm, some gelatin will dis-
solve and be lost.

® To substitute powdered gelatin when no quantity of soaking liquid is given, measure the
gelatin, then add five times its weight of cold water. Let stand until the water is absorbed.

e When a formula was developed using powdered gelatin, the quantity of water for soaking
is usually indicated. Either powdered gelatin or sheet gelatin can be used in these formu-
las. Add the measured gelatin to the measured water and soak. Then add the gelatin and
the soaking liquid to the mixture in the formula.

For an example of a formula developed using sheet gelatin but indicating no soaking lig-
uid in the ingredient list, see Fruit Glagage, page 433. For an example of a formula developed
using powdered gelatin and for which the quantity of soaking liquid is indicated, see Vanilla
Bavarian Cream, page 536.

Bavarian creams, chiffon pie fillings, and many mousses depend on gelatin for their tex-
ture. More information on the use of gelatin in these products is included in Chapter 13.

Pectin

Vegetable gums are carbohydrates that consist of molecules in long chains, somewhat like
starches. They can absorb a great deal of water, which makes them useful for thickening or gell-
ing liquids.

Pectin is perhaps the most familiar of these gums. It is present in many fruits. In general,
unripe fruits have more pectin than ripe fruits. One of the reasons fruits get softer as they ripen
is that the pectin breaks down.

In addition to pectin, several other gums are used in food production. Most of these are used by manufacturers and are
not likely to be found in the bakeshop. The following three gums, however, are sometimes used by pastry chefs and retail

bakers:

Agar-agar, also known simply as agar or kanten (its Japanese name) is derived from seaweed and sold in the form of
dry strands or powder. It is used much like gelatin, except it does not need to be refrigerated in order to gel. This makes
it especially good for use in warm weather and for products that will not be refrigerated. Unlike gelatin, which is an
animal product, agar-agar can be used on vegetarian menus.

As arule of thumb, 1 part agar by weight has as much gelling power as 8 parts gelatin.

Gum tragacanth, often called gum trag, is extracted from a bush native to the Middle East. It is used by pastry chefs to
make gum paste, a decorative product similar to pastillage (p. 661).

Xanthan gum (ZAN than) is often used to provide structure in gluten-free formulas (see p. 702).
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Pectin is extracted from fruits and used to thicken or gel fruit preserves, jams, and jellies.
It can also be used to make fruit glazes, because the pectin thickens or sets fruit juices and pu-
rées. An important advantage of pectin over an ingredient such as cornstarch is that it makes a
clear, not cloudy, gel.

Pectin alone, when added to a liquid, thickens but does not solidify or gel. For pectin to
gel, an acid (such as fruit juice) and a high sugar content are necessary. This is one reason jams
and jellies contain so much sugar.

Fruits high in pectin will gel naturally,
without needing additional pectin. Such : :::
fruits include cranberries, apples, and
plums. Citrus peels also contain pectin; KEY POINTS TO REVIEW
this characteristic is useful in the produc-
tion of marmalade.

For making jellies, the amount of pec-
tin you need to add varies with the fruit. As | * Whatare the three basic steps in using
a rule of thumb, 1.75 ounces (50 g) pow- gelatin in a formula?
dered pectin gels 2 quarts (2 L) fruit juice e What are the blooming or soaking
or fruit pulp. procedures for powdered gelatin and

Several fruit preparations in Chapter sheet or leaf gelatin?

22 require the use of pectin.

* What forms of gelatin are used in the
bakeshop?

FRUITS AND NUTS
Fruit Products

Nearly any kind of fresh fruit can be used in the production of desserts. In addition, a wide va-
riety of dried, frozen, canned, and processed fruit products are important ingredients in the
bakeshop. The lists here specify a number of the most important fruit products, in five catego-
ries. You will learn how to use these products in appropriate chapters throughout the book. For
more detailed information on fresh fruits, turn to Chapter 22.

Fresh plums Candied and Glace
apples rhubarb (actually, nota cherries
apricots fruit but a stem) citron
bananas Canned and Frozen figs
berries apples, sliced fruitcake mix
cherries apricots, halves lemon peel
figs blueberries orange peel
grapefruit cherries, sour and sweet pineapple
grapes peaches, slices and Other Processed Fruits
kiwi halves apricot glaze or coating

pineapple, rings,

chunks, nibs, crushed, reserves
lemons juice p

prepared pie fillings

kumgquats jams, jellies, and

limes strawberries . '
mangoes Dried fruit purées and fruit
melons ) compounds, usually
) apricots frozen (widely used for

nectarines currants (actually, very such products as fruit
oranges small raisins) Bavarians, sauces,
papayas dates soufflés, and other

. . ) desserts)
passion fruit figs
peaches raisins, light and dark
pears prunes

pineapples
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Nuts

A Most nuts are available whole, halved, or broken or chopped. Because they are high in oil, all
gffa - nuts can become rancid. Store them, tightly closed, in a cool, dark place. The most common

A .
N J:/M/* ~  typesof nuts found in the bakeshop are these:
‘ Almonds. The most important nut in the bakeshop. Available natural (skin on) and

blanched (skin off) in many forms: whole, split, slivered, chopped, and ground (almond
Almonds. flour).

_ ‘}? . Chestnuts. Must be cooked. Forms used in bakeshops are purée and glacé (in syrup).

% : ‘ G ? & Coconut. Sweetened coconut is used primarily for cake decoration. Unsweetened
R

e
t coconut is used as an ingredient in a wide variety of goods, such as cookies,

Brazil nuts.

Cashews.

Brazil nuts. ‘

o &' macaroons, cakes, and fillings. Many types are available, based on the size of the
h individual grains, flakes, or shreds. The smallest types are extra-fine, about

e » & the texture of granulated sugar, and macaroon, close to the texture of cornmeal.
..’ Cashews Large sizes include short and long shred, chip, and flake.
“. .. ‘6 Hazelnuts. Best if toasted before use. Also available ground (hazelnut flour or meal). One
@ @ ® @ - of the most important nuts in the bakeshop, along with almonds and walnuts.
Hazelnuts. < v @ Macadamia nuts.

&

Pecans. More expensive than walnuts. Used in premium goods.
Peanuts.
Macadamia nuts. Pine nuts, or pignoli. Small kernels that are usually toasted to enhance flavor. Especially
importantin Italian pastries.
Pistachios. Often used in decorations because of the attractive green color of the kernel.

Walnuts. One of the most important nuts in the bakeshop, along with almonds and
hazelnuts.

Nut Products

These seven nut products are standard bakeshop ingredients:

Almond paste. An expensive but highly versatile nut paste, used in a variety of cakes,
pastries, cookies, and fillings. It is made from two parts finely ground almonds and one
part sugar, plus enough moisture to bring it to the proper consistency.

Kernel paste. A product similar to almond paste, but less expensive. It is made from
apricot kernels, which have a strong almondlike flavor.

Macaroon paste. This product stands between almond paste and kernel paste in that it is
made from a blend of almonds and apricot kernels.

Marzipan. Essentially a sweetened almond paste, used in decorative and confectionery
work. This product can be purchased or made in the bakeshop from almond paste.

Pistachio paste. Similar to almond paste, but made with pistachios.

Praline paste. A confectionery paste made from almonds and/or hazelnuts and cara-
melized sugar, all ground to a paste. It is used as a flavoring for icings, fillings, pastries,
and creams.

Walnuts.

Nut flours. Nuts ground to a powder but not so fine as to turn to a paste. Almond flour is the
mostwidely used. Nut flours are often used in fine pastries.

CHOCOLATE AND COCOA

CHOCOLATE AND COCOA are derived from cocoa or cacao beans. When the beans are fer-
mented, roasted, and ground, the resulting product s called chocolate liquor, which contains
a white oryellowish fat called cocoa butter.
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Much more information on the characteristics of chocolate and on handling chocolate can
be found in Chapter 24, which is devoted to this specialty. The brief summary of chocolate prod-

ucts in this chapter offers an overview of those used in the bakeshop.

Cocoa

Cocoa is the dry powder that remains after part of the cocoa butter has been removed from
chocolate liquor. Dutch process cocoa, or dutched cocoa, is processed with an alkali. It is

slightly darker, smootherin flavor, and more easily dissolved in liquids than natural cocoa.

i

Natural cocoa. Dutched cocoa.

Natural cocoa is somewhat acidic. When it is used in such products as cakes, it is
possible to use baking soda (which reacts with acid) as part of the leavening power.

Dutched cocoa, on the other hand, is generally neutral or even slightly alkaline.
Therefore, it does not react with baking soda (see the Baking Soda Needed to Balance
the Acidity of Typical Cocoa Products table). Instead, baking powder is used as the sole
leavening agent. If you are substituting dutched for natural cocoa, you mustincrease the
baking powder by 1 ounce (30 g) for each ¥2 ounce (15 g) soda omitted.

If not enough soda is used in chocolate products, the color of the finished product
may range from light tan to dark brown, depending on the quantity used. If too much is
used, the colorwill be reddish brown. This coloris desired in devil’s food cakes but it may
not be wanted in other products. When switching from one kind of cocoa to another, you
may have to adjust the soda in your recipes.

BAKING SODA NEEDED TO BALANCE THE ACIDITY
OF TYPICAL COCOA PRODUCTS

AMOUNT OF BAKING AMOUNT OF BAKING
SODA PERLB SODA PER KG
Natural cocoa 1.25 0z 80g
Dutched cocoa 0 0
Unsweetened chocolate 0.8 oz 50¢g
Sweet chocolate 0.4 oz 25g

Unsweetened or Bitter Chocolate

SAVORY
INGREDIENTS

The ingredients listed in this
chapter by no means comprise

all those used by bakers or by

any worker preparing a dough
product. Pizza is only one example
of a yeast dough product that

may include nearly any food
ingredient in the kitchen. Even
simpler yeast breads may contain
ingredients such as olives, aged
cheeses, or meat products. Herbs,
both fresh and dried, are used in
many savory bread items, such as
the Herb Focaccia on page 166. In
fact, the number of ingredients the
baker can call upon to exercise his
or her creativity is limitless.

Unsweetened chocolate is straight chocolate liquor. It contains no sugar and has a strongly bit-
tertaste. Because itis molded in blocks, itis also referred to as block cocoa or cocoa block. It is

used to flavor items that have other sources of sweetness.

Unsweetened chocolate is also known as bitter chocolate. Do not confuse this product with
bittersweet chocolate, which is a category of sweetened chocolate with a low sugar content.

In some less expensive brands of unsweetened chocolate, some of the cocoa butter may
be replaced by another fat.

Sweetened Dark Chocolate

Sweetened dark chocolate is bitter chocolate with the addition of sugar and cocoa butter in
varying proportions. Based on the amount of sugar added, dark chocolate is divided into the
following categories:
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® Sweet chocolate has the highest percentage of sugar and the lowest percentage of choco-
late liquor. A product labeled sweet chocolate may contain as little as 15% chocolate li-
quor, although it may contain as much as 50%. Because of the low cocoa content, this
product is used primarily in inexpensive candies, not in the finest chocolate work.

® Semisweet chocolate must contain a minimum of 35% chocolate liquor, but it usually con-
tains about 50 to 65%. Itis widely used in confectionary, pastry, and dessert products.

® Bittersweet chocolate contains the highest proportion of chocolate liquor, usually from
65 to 85%. Products at the upper end of this range are sometimes labeled extra bitter-
sweet. Because of its higher cocoa content, bittersweet chocolate is used in the finest
baked goods, pastries, desserts, and confections.

Note: According to government regulations, there is no difference between semisweet and
bittersweet chocolate. Both have a minimum chocolate liquor content of 35%. However, most
manufacturers use the term bittersweet for their products with higher cocoa content.

In this book, when a sweetened dark chocolate is required in a formula, semisweet choco-
late is usually specified. Bittersweet chocolate is specified when a good grade of chocolate with
a high chocolate liquor content is essential for the best results.

Because sweetened chocolate has, on average, only half the chocolate content of bitter
(unsweetened) chocolate, itis usually not economical to add to products that are already highly
sweetened, because twice as much will be needed. For example, it is better to use bitter choco-
late when making chocolate fondant from plain white fondant.

Good-quality chocolate products—including not only dark chocolate but also milk choco-
late and white chocolate (see below)—are often called couverture, which means “coating” in
French. When couverture is used to coat candies, cookies, and other products, the chocolate
must be prepared by a process called fempering. This involves carefully melting the chocolate
without letting it get too warm, then bringing the temperature back down to a certain level. The
process requires a fairamount of skill (see p. 637).

Coating Chocolate

Less expensive chocolates, which have part of the cocoa butter replaced by other fats, are eas-
ier to handle and don’t require tempering. However, they do not have the flavor and eating
qualities of good chocolate. These products are sold under such names as cookie coating, cake
coating, baking chocolate, coating chocolate, and compound chocolate. Do not confuse coating
chocolate with couverture. These two products are entirely different, even though couverture
means “coating.” It would be less confusing if this lower-quality chocolate were referred to only
as baking chocolate, without using the word coating.

Milk Chocolate

Milk chocolate is sweet chocolate to which milk solids have been added. It is usually used as a
coating chocolate and in various confections. Milk chocolate is seldom melted and then incor-
porated in batters because it contains a relatively low proportion of chocolate liquor.

FAT CONTENT OF COCOA

When chocolate liquor is pressed to remove cocoa butter from cocoa solids, not all the
cocoa butter is pressed out. Therefore, cocoa powder contains some fat in the form

of cocoa butter. In Canada and the United States, a product labeled cocoa contains

a minimum of 10% cocoa butter. Regular cocoa has a fat content of 10 to 12% and is
known as 10/12 cocoa. High-fat cocoa has a fat content of 22 to 24% and is known as
22/24 cocoa. Both types are used in the bakeshop. For hot cocoa beverage, 22/24 cocoa
is more often used. European cocoa usually has a fat content of 20 to 22 and is called
20/22 cocoa.

Low-fat cocoa, with a fat content below 10%, must be specially labeled and is more
difficult to manufacture. It is expensive and not generally used in the bakeshop.



Cocoa Butter

Cocoa butteris the fat pressed out of chocolate liquor when cocoa is processed. Its main use in
the bakeshop is to thin melted couverture to a proper consistency.

White Chocolate

White chocolate consists of cocoa butter, sugar, and milk solids. It is used primarily in confec-
tionery. Technically, it should not be called chocolate, because it contains no cocoa solids.
However, the name white chocolate is in common use. Some inexpensive brands, in which an-
other fat is substituted for the cocoa butter, not only contain no cocoa solids, but none of the
other components of chocolate either. These products don’t deserve the name chocolate at all.

Substituting Cocoa and Chocolate

Cocoa, remember, is the same as bitter (unsweetened) chocolate, but with less cocoa butter.
Therefore itis often possible to substitute one product forthe otherin baked goods. Shortening
is usually used to take the place of the missing fat. It’s important to keep in mind, however, that
different fats behave differently in baking. Regular shortening, for example, has about twice the
shortening power of cocoa butter, so only half as much is needed in many products, such as
cakes. The procedures given here take this difference into account.

Because of these varying factors, as well as the different baking properties of cakes, cook-
ies, and other products, it is recommended that you test-bake a small batch when making a
substitution in a formula. You can then make additional adjustments, if necessary. No single
substitution ratio is adequate for all purposes.

PROCEDURE: Substituting Natural Cocoa
for Unsweetened Chocolate
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1. Multiply the weight of the chocolate by 5%. The result Example: Replace 1 |b chocolate with natural cocoa.

is the amount of cocoa to use.

2. Subtract the weight of the cocoa from the original %ex 16 0z =10 0z cocoa

weight of chocolate. Divide this difference by 2.
The result is the amount of shortening to add to the 16 0z-100z
formula. 2

=3 oz shortening

PROCEDURE: Substituting Unsweetened Chocolate

for Natural Cocoa

1. Multiply the weight of the cocoa by &4. The result is Example: Substitute bitter chocolate for 1 b natural

the amount of chocolate to use. cocoa.
2. Subtractthe weight of cocoa from the weight

of chocolate. Divide by 2. Reduce the weight of %sx 16 0z =26 0z chocolate (rounded off)

shortening in the mix by this amount.
260z-160z 10

=— =50z less shortening

2 2
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Starch Content of Cocoa

Cocoa contains starch, which tends to absorb moisture in a batter. Consequently, when cocoa is
added to a mix—for example, to change a yellow cake to a chocolate cake—the quantity of flour
is reduced to compensate for this added starch. Exact adjustments will vary depending on the
product. However, the following may be used as a rule of thumb:

Reduce the flour by 3/ (37.5%) of the weight of cocoa added. Thus, if 1 pound cocoa is
added, the flouris reduced by 6 ounces. Or, if 400 grams cocoa is added, reduce the flour
by 150 grams.

Chocolate, of course, also contains starch. When melted chocolate is added to fondant, for
example, the fondant gets stiffer because of this starch and usually requires thinning. Often,
however, the drying effect of the starch is balanced by the tenderizing effect of the cocoa but-
ter. Methods of incorporating both chocolate and cocoa in various products are discussed in
appropriate chapters.

SALT, SPICES, AND FLAVORINGS

Salt

Salt plays an important role in baking. More than just a seasoning or flavor enhancer, it has
these other functions:

® Salt strengthens gluten structure and makes it more stretchable. Thus, it improves the tex-
ture and grain of breads. When salt is present, gluten holds more water and carbon diox-
ide, allowing the dough to expand more while holding its structure.

e Salt inhibits yeast growth. It is therefore important for controlling fermentation in bread
doughs and preventing the growth of undesirable wild yeasts.

Forthese reasons, the quantity of salt in a formula must be carefully controlled. If too much
saltis used, fermentation and proofing are slowed. If not enough salt is used, fermentation pro-
ceeds too rapidly. The yeast uses too much of the sugar in the dough and, consequently, the
crust doesn’t brown well. Other results of overfermentation are described in Chapter 6. Because
of the effect of salt on yeast, never add salt directly to the water in which yeast is softened.

Spices

Spices are plant or vegetable substances used to flavor foods. Plant parts used as spices in-
clude seeds, flower buds (such as cloves), roots (such as ginger), and bark (such as cinnamon).
Spices are generally available whole or ground. Ground spices lose their flavor rapidly, so it is
important to have fresh spices always on hand. Keep them tightly sealed in a cool, dark, dry
place.

A small amount of spice usually has a great deal of flavoring power, so it is important to
weigh spices carefully and accurately. A quarter ounce too much of nutmeg, for example, could
make a product inedible. In most cases, it is better to use too little than too much.

The following are the most important spices and seeds in the bakeshop:
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Allspice.

Caraway.
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Cardamom. Cinnamon. Cloves.

Zest of lemon and orange (the
Poppy seeds. Sesame seeds. colored outer part of the peel).

Vanilla

Vanilla is the most important flavoring in the pastry shop. The source of the flavor is the rip-
ened, partially dried fruit of a tropical orchid. This fruit, called vanilla bean or vanilla pod, is
readily available, but at a high price. In spite of their cost, vanilla beans are valued by pastry
chefs for making the finest-quality pastries and dessert sauces and fillings.

There are several ways to flavor products directly with vanilla beans. The simplest is
simply to add one to a liquid when the liquid is heated, allowing the flavors to be extracted.
Then remove the bean. For a stronger flavor, split the bean lengthwise before adding
it. Then, after removing the bean, scrape out the tiny black seeds from inside the pod Vanilla beans.
(see page 265) and return them to the liquid.

Vanilla beans can also be used to flavoritems that are not heated, such as whipped cream.
Simply split the bean lengthwise, scrape out the seeds, and add them to the preparation.

A more common and economical way of flavoring with vanilla is to use vanilla extract. Va-
nilla extract is made by dissolving the flavoring elements of vanilla beans in an alcohol solu-
tion. To use, simply add the indicated quantity of the liquid as directed in the recipe.

If a formula calls for vanilla beans, there is no exact equivalent if you must substitute va-
nilla extract. This is because the strength of the flavor extracted from the bean depends on
many factors, such as how long it was left in the liquid, whether or not it was split, and so on.
However, a rule of thumb is to substitute Y2 to 1 teaspoon (2.5 to 5 mL) extract for each vanilla
bean.

Pure natural vanilla powderalso is available. Pure white in color, it can be used to give a good
vanilla flavor to white products, such as flaticing or whipped cream, without discoloring them.
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CHAPTER 4 INGREDIENTS

Extracts and Emulsions

Extracts are flavorful oils and other substances dissolved in alcohol. These include vanilla,
lemon, bitter almond, cinnamon, and coffee. Coffee extract can be approximated if it is not
available. Dissolve 5 ounces (150 g) instant coffee powderin 12 ounces (360 g) water.

Emulsions are flavorful oils mixed with water with the aid of emulsifiers such as vegetable
gums. Lemon and orange are the most frequently used emulsions. Their flavor is strong. For ex-
ample, it takes less lemon emulsion than lemon extract to give the same flavor.

Flavorings in general may be divided into two categories: natural and artificial. Natural fla-
vorings are usually more expensive but have a superior flavor. Artificial vanilla, for example, is
a compound called vanillin, widely used in industrially made baked goods but lacking the rich,
complex flavor profile of natural vanilla. Because flavorings and spices are used in small quan-
tities, it is not much more expensive to use the best quality. Trying to save a few pennies on a
cake by using inferior flavorings is false economy.

Alcohols

Various alcoholic beverages are useful flavoring ingredients in the pastry shop. These include
sweet alcohols, often called liqueurs, nonsweet alcohols, and wines.

Many liqueurs are fruit-flavored. The most important of these are orange (including Coin-
treau, Grand Marnier, and Triple Sec) and cassis or blackcurrant. Other important flavors are bit-
teralmond (amaretto), chocolate (créme de cacao), mint (creme de menthe), and coffee (créeme
de café, Kahlda, Tia Maria).

Nonsweet alcohols include rum, cognac, Calvados (a brandy made from apples), and
kirschwasser (a colorless brandy made from cherries; see p. 584).

The two most important wines are both sweet wines: Marsala (from Sicily) and Madeira
(from the Portuguese island of the same name).
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KEY POINTS TO REVIEW

e What are the components of unsweetened chocolate?

e What are the main types of sweetened chocolate used in the bakeshop? Describe
them.

e What are the functions of salt in baked goods?




TERMS FOR REVIEW

hard wheat
strong flour
weak flour
soft wheat
bran

germ
endosperm
bolting

break system
stream

patent flour
clear flour
straight flour
extraction
gluten
amylase
diastase
pentosan

ash
carotenoid
absorption
enriched flour
dough conditioner
vital wheat gluten
bread flour
cake flour
pastry flour

all-purpose flour

durum flour
self-rising flour
whole wheat flour
bran flour
cracked wheat
rye flour

rye meal
sucrose
carbohydrate
simple sugar
complex sugar
invert sugar
granulated sugar
confectioners’ sugar
brown sugar
syrup

simple syrup
dessert syrup
molasses
glucose

corn syrup

malt syrup

oil

saturated fat
unsaturated fat
hydrogenation
emulsion

shortening

regular shortening
emulsified shortening
margarine
pasteurized
ultrapasteurized
UHT pasteurization
whole milk
milk fat
butterfat
skim milk
nonfat milk
low-fat milk
fortified nonfat or low-fat
milk
homogenized milk
whipping cream
light cream
half-and-half
sourcream
créme fraiche
buttermilk
yogurt
evaporated milk
condensed milk
dried whole milk
nonfat dry milk
baker’s cheese
cream cheese

QUESTIONS FOR DISCUSSION

QUESTIONS FOR DISCUSSION

leavening
fermentation

fresh yeast
compressed yeast
active dry yeast
instant dry yeast
osmotolerant yeast
chemical leavener

sodium bicarbonate

single-acting baking powder

double-acting baking
powder

baking ammonia
creaming
foaming

gelatin

pectin
chocolate liquor
cocoa butter
cocoa

dutched cocoa
couverture
tempering

extract
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1. Whyis white wheat flour used in rye breads? In whole
wheat breads? Some bakeries in Europe produce a kind of
pumpernickel bread with 100% rye flour. What would you 9
expect its texture to be like?

8. True orfalse: 10X sugaris one of the purest forms of
sucrose. Explain your answer.

. What is the difference between regular and emulsified
shortening? Between cake margarine and pastry
2. Describe how to distinguish bread, pastry, and cake flours margarine?

by touch and sight. 10. What are some advantages and disadvantages in using

3. Why does white flour have better keeping qualities than butter as the fatin pie dough?

5
whole wheat flour? 11. List eight functions of eggs in baked goods.

4. What is the importance of aging in the production of flour?

How is this accomplished in modern flour milling? 12. Whatis the difference between single-acting and double-

acting baking powders? Which is most frequently used,
5. Whatis clear flour? What products is it used for? and why?

6. List five functions of sugars in baked foods. 13. Explain how to use sheet gelatin in a recipe. Explain how
7. Whatis invert sugar? What properties make it useful in baking? to substitute powdered gelatin for sheet gelatin.





