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Lecture 16 - Batters and Doughs 

!! Text Reading 

"!Batters and Doughs – Chapter 15 

!!Questions 1, 3, 4–7, 9, 11-14 

Mike Beyaert
Baking is tricker than most cooking because every ingredient has an important function/property. Therefore methods and measurements are very important. For things like muffins, stirring too much causes problems. For pastries, substituting oil for a harder fat is not going to give you the same success. The type of ingredients and substituting ingredients is challenging in baking.

Quick breads - called "quick" because they're faster to produce compared to things like yeast breads.
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Flour Mixtures 

!! Quick breads 

"!Muffins, biscuits, cream puffs, pancakes 

!! Yeast breads 

!! Cakes 

"!Shortened and unshortened 

!! Cookies 

!! Pastry 

Mike Beyaert


Mike Beyaert


Mike Beyaert
Shortened cakes have fat, while unshortened cakes do not. There are many more varieties of shortened cake than unshortened. Angel food cake is an example of an unshortened cake.

Mike Beyaert
Cookies are a little more basic because their structure doesn't depend as much on ingredients and proportions compared to breads and cakes.
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Basic Ingredients 

!! Flour 

!! Liquid 

!! Fat 

!! Egg 

!! Sugar 

!! Leavening agents 

!! Salt 

!! Flavourings 

What are their functions? 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Leavening Methods

Chemical - baking soda/powder
Mechanical - beating, steam
Biological - yeast, bacteria

Mike Beyaert
Every batter and dough will have flour and liquid. If you're looking for gluten development, you HAVE to have water (you can't develop gluten without water). The other ingredients may or may not be present.



Flour 
!! Contributes proteins and 

starch to baked product 
structure 

!! May contribute protein and 

sugar for the Maillard reaction 

!! May contribute yeast food for 
biological leavening 

!! Contains enzymes which may 

weaken the structure 
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Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Starch, water, and heat will cause gelatinization. This is one way we can get structure in baked products. Proteins will coagulate when heated, which also contributes to structure. Gluten is also giving structure to baked goods. 

For products with a lot of volume and size, you want flour with a lot of gluten. The higher the gluten content, the greater the volume. Gluten is stretchy and tough, which also allows for greater air incorporation because gluten is elastic and holds the air in. If you didn't have the gluten, some of the air would be released.

For things that you want to be soft and tender, you don't want as much gluten. Cake flour doesn't have a lot of gluten.

The type of flour you use and the mixing process you use will depend on the desired properties of the final product.

Mike Beyaert
This produces the nice brown colour on the crust of bread. This also develops flavour components. Crust is usually a different flavour compared to the inside of the bread.

Mike Beyaert
Yeast needs sugar to work. Often if there's a yeast component, you will be adding a sugar component to the dough. The breakdown of starches from flour may be a food for yeast.

Mike Beyaert
Enzymes can be positive at some levels, but if they're present in very high quantities they can weaken the structure, resulting in a sticky product. Enzyme level can vary. If storage conditions were moist, you can get sprouting of the flour, resulting in more enzyme products. 

Mike Beyaert
Two main types of ingredients:

1. Tougheners (strengtheners)
2. Tenderizers

Ingredients will usually be one or the other. If you take a toughener out, you may not get as stable a structure and it will be a more tender product.

It's also important to keep in mind the proportion of flour to moist ingredients. Dry vs. moist is something you have to maintain.

Mike Beyaert
Flour is a TOUGHENER, due to its gluten content. It can also be called a structural enhancer or strengthener. How much toughening it will contribute depends on gluten content.

Main difference between flours from hard and soft wheats:

Hard flour has more protein. More protein = more gluten.
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Liquid 

!! Serves as a solvent for salt, sugar and other 
solutes 

!! Assists in the dispersion of other ingredients 

!! May contribute to chemical reactions 

!! Enhances development of gluten 

!! Contributes to leavening and gelatinization during 
baking 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Milk, water, fruit juice, potato water, egg, coffee, water, etc. are all considered liquids in a batter.

Mike Beyaert
Leavening agents like baking powder and baking soda will not leaven in dry environments. They require liquid to undergo chemical reactions that produce leavening. When you're making muffins, you usually mix all dry ingredients together separately from the moist ingredients. This prevents the baking powder from acting too quickly, which would cause loss of air. As soon as you add the liquid, baking soda/powder will start working.

Mike Beyaert
You will NOT get gluten development without water. The amount of moisture you will affect the amount of gluten development. For very tender products, like pie crust, you add very little water. Things like fat will help prevent the development of gluten by coating the flour particles, preventing water from entering the particles and developing gluten.

There is an optimal level. You can have too much water as well. Adding too much water dilutes gluten too much preventing gluten development.

Mike Beyaert
Serves as a TOUGHENER, because it's aiding in the development of gluten.

Mike Beyaert
You need water for both of these to occur, but you still need optimal levels. For baked cakes, too much water will cause the structure to collapse.



Fat 

!! Contributes to tenderization of 
baked products  

"!Inhibits gluten development 

"!Inhibits starch 
gelatinization 

!! Helps leaven products by 

incorporation of air 

!! Adds stability to batter 

through emulsification 
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Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Things like butter and margarine have water in them, so products made with butter/margarine instead of lard/shortening will be tougher.

Mike Beyaert
Extends shelf-life. Shelf life of baked goods is different from shelf life of other products. Shelf life is also about softness. You can tell a bread is fresh by how soft it is; it gets firmer as it becomes stale. Fat helps with tenderness and giving you a softer product, resulting in a longer shelf-life. Liquid can also help with this softness. A product that has more moisture (from liquid and fat) is softer and may be consider fresher.

However, increased moisture promotes more bacterial growth. So as bread ages it will become firmer/stale and will grow mould.

For a longer shelf-life, it's best to store bread in the freezer. Storing it in the fridge will slow microbial growth but it will cause it to dry out (syneresis).

Mike Beyaert
This is usually shortening/lard/plastic fat and NOT oil. Making a cake from oil instead of margarine/butter will give you a much lower volume. If you're trying to use oil instead of solid fats, you need to add other ingredients (emulsifiers, thickeners, etc.) to contribute to leavening.

Plastic fats can be used to incorporate air in a CREAMING STAGE. Plastic fat helps incorporate air because the fat can surround hte air and create air cells, giving you the ability to hold the air in the batter. If it's oil you can still beat in air but there's nothing to hold it in so the air escapes. 

Plasticity of fat helps incorporate air into batter, until it goes into the oven and it melts. Air pockets still exist because by the time the fat melts, starch gelatinizes and proteins coagulate. The fat will melt, develop steam, and increase the volume of air cells.

Flakiness - nice, large air pockets; use plastic fats, don't break them down too finely so you get layers of flaky pastry. Oils used in pastry may produce a tender pastry, but it won't be flaky.
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Eggs 

!! Contributes to the structure of baked products 

!! Contributes heat denatured proteins, steam for 
leavening and moisture for starch gelatinization 

!! Egg yolk contributes emulsifying agents  

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Incorporate air
Inhibit starch gelatinization
Contribute flavour

The egg yolk will also contribute a yellow colour to products.

Mike Beyaert
Eggs contribute to the liquid component of baked goods. Whole eggs and egg whites would be considered a TOUGHENER. However, egg yolk would be considered a TENDERIZER, because of the high fat content.

Sometimes the amount of egg will be important, sometimes the amount of fat is important (so more eggs are added).
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Sugar 

!! Sweetening 

!! Facilitates air incorporation by shortening 

!! Inhibits development of gluten 

!! Inhibits gelatinization of starch 

!! Elevates temperature at which egg and flour 

proteins denature 

!! Enhances carmelization and Maillard reaction 

!! Food for yeast to ferment 

!! Affects texture – crumb smoother, softer and 

whiter 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
You can't just add a lot of sugar without considering how it is interacting with other ingredients.

Mike Beyaert
A lot of bread recipes will have sugar added as food for yeast.

Mike Beyaert
Sugar is a TENDERIZER. Without sugar, your crumb isn't as soft.

Mike Beyaert
Extends shelf-life through hygroscopic nature. It will absorb water/moisture, which prevents microbial growth. However, it can also occupy too much moisture, resulting in a drier product.
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Leavening Agents 

!! Produces gas by physical, chemical or biological 
methods 

!! Type chosen by ingredients in recipe and 
manipulation methods to be used 

!! Produces air, steam, carbon dioxide, nitrogen, 

ammonia or ethanol 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Salt

Flavouring
Controls yeast metabolism in yeast bread. Without any salt, you can lose control of the yeast in a yeast bread recipe. Without salt, things are also more bland.

Too much salt will inhibit yeast growth



10 

Balancing Ingredients 

!! Liquid ingredients vs dry ingredients 

!! Structural enhancers vs structural inhibitors 

"!Enhancers 

!! Flour, egg, egg white, water, milk 

"!Inhibitors 

!! Fat, sugar, egg yolk, acid 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Enhancers = tougheners
Inhibitors = tenderizers
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Flour 

!! Classes of wheat 

"!Hard 

"!Soft 

"!Durum 

!! Milled flours 

"!Enriched white 

"!Patent flour 

"!Whole wheat flour 

Mike Beyaert


Mike Beyaert


Mike Beyaert
You choose a flour type based on the type of baked product you want to make.

Rye bread (especially the lighter rye breads) often have wheat flour as their first ingredient. Even in whole grain, 12 grain, and other types of breads have wheat flour. This is because you can't get the size, softness, etc. without wheat flour. Wheat flour = more gluten = more volume

Mike Beyaert
All purpose flour is a mixture between hard and soft wheat. It can be used for pretty much everything (breads, pastries, cakes, etc).

Commercial production will NOT use all-purpose flour. Specific flours will be used for specific purposes, because they want the ideal components and they need to make the identical product over and over again. 

All purpose works for home use.

Mike Beyaert
Patent flour - used commercially

Patent flours are the highest quality flour. Patent flour is pure endosperm, and doesn't have components of germ and bran. It likely is made from the central part of the endosperm. Other types of lower-quality flours will likely have components of bran and germ in them.

Mike Beyaert
Whole wheat flour can have part of the germ removed, because the oil contributes to rancidity and shorter shelf-life.

Whole grain flours aren't milled and mixed together. They pull the germ out for shelf stability. If it was milled together, the fat would mix with all the components and it would go bad much more quickly. Germ and bran are first removed, then added back. This gives processors more control as opposed to grinding up the whole grain. This also allows them to separate bran, germ, and white flour, which can all be sold separately. It's much more worth-while for processors to separate components and mix them as desired later.

100% whole grain flour has a shorter shelf life.

There are also mixtures of flours available.

Mike Beyaert
Other kinds of flours:
-semolina flour for pasta
-self-rising flour; has baking soda and salt already added in
-stone-milled flour; milled with large stone rollers (artesian way of making flour as opposed to using stainless steel industrial mills); whole grain is ground together between two stones; usually getting a whole grain flour from that; has bran and germ; more coarsely ground than other types of flours; bran and germ may interfere with gluten development, so likely less volume
-instantized flour; because it has been dried, wetting, and dried again, the particles are porous. It can mix into sauces/gravies much more easily

Mike Beyaert
Bleached vs. Non-Bleached flour
-non-bleached flour has a yellowish colour from the carotenoid pigments
-traditional bleaching involved putting flour out in the sun for a few days
-benzoyl peroxide, chlorine gas, etc. used to chemically bleach flour

Mike Beyaert
Wheat is also classified based on when it is grown. Most wheat is planted in the spring, grown over the summer, and harvested in the fall. Spring wheat is planted in the summer, winter wheat is planted in the winter.

There are also differences in the colour of the bran (red vs. white)

Six Classes of What in Canada:
Hard Red Spring
Hard Red Winter
Hard White Wheat
Soft White Wheat
Soft Red Wheat
Durum Wheat

Hard wheat is more brittle, resulting in more broken starch granules. This affects baking quality, because broken starch granules don't absorb water as well.
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Mike Beyaert
Cakes and Pastries (NOT oakes and pastries)
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Mike Beyaert
Milling
-wheat milled into flour
-most recipes assume "flour" to mean all-purpose white wheat flour
-all-purpose has a high enough protein to make breads, but not so much that it makes cakes too tough

Mike Beyaert
There are a number of stages in the milling process. Endosperm is broken into a number of streams (100-150). This is determined by purity, protein content, size (via sifting), etc. For the desired end products, different streams can be combined. 

Mike Beyaert
Different types of wheat can be combined before the milling process occurs.

Mike Beyaert
There are a lot of different stages in cleaning, including blowing out dust, checking for rocks, etc. After cleaning, wheat is tempered by leaving it soaking in water, making it easier for the bran layer to be removed.
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Classification of Flour Streams 

Mike Beyaert
Short = very fine bran

Clears = flours that aren't patent; contaminated slightly with bran

Mike Beyaert
Cake and pastry flours

Mike Beyaert
Used for things like rye breads, in which white flour is combined

Mike Beyaert
Bread flours

Mike Beyaert
Straight flour isn't sold because the clear hasn't been removed.

Mike Beyaert
Alleurone layer in the clear is high in protein, but it is not gluten proteins.
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Flour 

!! Soft Wheat (vs hard wheat) 

"!Lower protein 

"!Weaker protein 

"!Weaker mixing properties 

"!Lower flour water viscosity 

"!Lower water absorption 

"!Less starch damage 

Mike Beyaert
Lower ash (mineral content)
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Flour Composition 

!! Protein 

"!Gliadin and glutenin - form gluten 

"!Albumins and globulins 

!! Carbohydrates 

"!Starch, dextrins, fibre, pentosans 

!! Fat 

!! Enzymes 

"!Amylase, protease, lipase, lipoxygenase 

!! Minerals 

!! Moisture 

"!~14% 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Other proteins that don't form gluten

Mike Beyaert
Fiber is important in determining white vs. whole wheat/grain flour

Mike Beyaert
Enzymes help bread down starches and protein. The level of enzymes vary depending on the season, moisture, etc. More moisture = more enzymes (impacts flour quality). Growing conditions affect flour. Therefore, tests are done when flour at processing facilities to determine how to process it, based on what condition it's in.
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Flour Functional Tests 

!! Flour Strength 

"!Alveograph 

!! Mixing Strength 

"!Farinograph 

"!Mixograph 

!! Dough Characteristics 

"!Extensograph 

!! Pasting Characteristics 

"!Viscoamylograph 

Mike Beyaert


Mike Beyaert


Mike Beyaert
These tests all measure different properties that depend on gluten/protein content.
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Alveograph 

!! Dough testing 

!! Measures resistance to 
deformation and 
extensibility 

!! Clamped disc shaped piece 
of dough 

!! Form a bubble by applying 
air pressure from below 

!! Assess bread making 
quality of flour 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
In effect, testing gluten in the dough. More stretching = more gliadin; less stretchability = more glutenin. Test how much the dough will stretch before it pops.
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Mixograph 

!! Instrument to evaluate 
dough mixing properties of 
a wheat flour 

!! Part of breadmaking 
quality evaluation 

!! Measures and records the 
resistance that the dough 
offers to the pins of the 
mixer while dough is being 
mixed 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
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Extensograph 

!! Instrument for measuring 
physical properties of 
doughs 

!! Stretches a cylinder of 
dough 4-15 centimeters 

!! Held by the two ends and 
hook engages the dough in 
the middle 

!! Measures the resistance of 
the dough to extension 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
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Viscoamylograph 

!! Instrument that measures 
the consistency or viscosity 
of a slurry of starch or 
flour and water 

!! Heated through a 
predetermined cycle 

!! Viscosity measured by the 
resistance that the slurry 
offers to a mixing paddle 

!! Cold paste viscosity, hot 
paste viscosity, 
gelatinization temperature 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Can be used for a lot of things, depending on the slurry used. Can be used to measure gelatinization temperature or simply dough/paste viscosity. This is a good test for low-gluten flours to see differences in protein content.
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Wheat Proteins 

!! Albumen and globulins 

"!Water soluble 

!! Gluten 

"!Gliadin and glutenin 

"!Water insoluble 

Mike Beyaert


Mike Beyaert
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Gluten 
!! Flour and water mixed or kneaded to make a 

dough 

!! Insoluble proteins wetted and interact with each 
other 

!! Soluble protein strands contact and connect to 
form microscopic films 

!! Film envelops the starch granules in the mixture 

!! Gluten sheets form cells to hold the incorporated 
air and carbon dioxide  

!! Air in cells expand 

!! In the oven, protein denatures and gelatinizes to 
give firm product structure 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Films allow stretching as doughs are fermented

Mike Beyaert
We want a lot of gluten development in yeast breads.
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Extracting Gluten 

!! Vigorously knead a flour and water dough 

!! Thoroughly wash the dough with water to remove 
starch 

!! Moist gluten has elastic and cohesive properties 

!! Gliadin and gluten fractions can be separated 
from each other 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
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Mike Beyaert
Bread flour has more gluten, and will bake larger than cake flour.
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Bennion and Scheule, 2004 

Mike Beyaert
Glutenin
-tougher
-elasticity; will spring back to original shape

Mike Beyaert
Gliadin
-extensibility

Mike Beyaert
Combined properties of both glutenin and gliadin give the desirable properties of gluten.

Mike Beyaert
Canada is known for hard, high-protein, bread-making wheats, and exports this wheat/flour to other countries. A lot of testing on these wheats are to look at bread-making qualities.
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Leavening Agents 

!! Biological 

"!Yeast, bacteria 

"!Produce carbon dioxide and ethanol 

!! Chemical 

"!Baking powder, baking soda + acid 

"!Produce carbon dioxide and ammonia 

!! Mechanical 

"!Water, atmosphere 

"!Produces air, steam, nitrogen and ethanol 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
A lot of baked products use a COMBINATION of these leavening methods. Gluten development depends on all of these.
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Leavening Agents 

!! Biological 

"!Slow leavening action 

"!Considerable gluten development and structure 

!! Chemical 

"!Intermediate in structure 

!! Mechanical 

"!Develop structure at the same time as the 
steam evolves in a baked product 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
The effect of air incorporation in pound cakes with/without air incorporation. Left has more air incorporation, right has none.
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Leavening Agents 

!! Chemical production of carbon dioxide 

  2NaHCO3 +   heat              Na2CO3 + CO2 + H2O       
Sodium 

 bicarbonate 

Sodium 

carbonate 

Carbon 

dioxide 
Water 

Mike Beyaert


Mike Beyaert


Mike Beyaert
When using baking soda, you need to add acid ingredients. If you don't add acid with baking soda, you'll get carbon dioxide AND sodium carbonate, which has a very soapy flavour. It can also develop a very objectionable colour change.

You need to think about how much acid ingredients are added to determine how much baking soda to add.

Acid Ingredients
-lemon juice
-cream of tartar
-buttermilk
-coffee
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Leavening Agents 

!! General reaction for most leavening 

                                H2O  

 KHC4H4O6 + NaHCO3         CO2 + NaKC4H4O6 + H2O       

Cream of tartar   Sodium 

bicarbonate 

Carbon 

dioxide 

Potassium 

Sodium tartrate 

Water 

Mike Beyaert


Mike Beyaert


Mike Beyaert
Reaction WITH acid: you get potassium sodium tartrate. This will help with volume and give you a nice white colour.
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Baking Powders 

!! Contain mixtures of dry acid or acid salts and 
baking soda 

!! Starch is added to standardize the mixture  

"!Stabilize components so they do not react 
prematurely 

!! SAS-phosphate baking powder 

"!Double acting 

"!Contains two acids 

!!Phosphate (calcium acid phosphate) 

!!Sodium aluminum sulfate 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Starch prevents premature reactions and clumping. Also need to keep lid on tight to prevent moisture from getting in and initiating a reaction.

Mike Beyaert
Double acting powder has two acids: a phosphate acid and an aluminum sulfate acid. Phosphate acts like a normal baking powder, so when water is added it will start reacting at room temperature. Aluminum sulfate starts reacting at higher temperatures, giving a second boost of volume during baking. Therefore, double-acting works at room temperature and again in the oven at a higher temperature. It will say double-acting on the label. Magic baking powder is not double-acting baking powder.

Mike Beyaert
Adding too much leavening agent is not a good thing:
-can lose air incorporation
-bad flavour
-can produce white flecks on the surface of baked goods
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Brown, 2011 

Mike Beyaert
VERY GOOD STUDY CHART!

Mike Beyaert
There are cookies under each category.



34 

Batters and Doughs 

!! Influenced by 

"!Proportion of liquid to flour 

"!Concentration of other ingredients 

"!Type and kind of ingredients 

"!Kind and method of manipulation 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
-Size and shape of mixing bowl
-Type of mixing

Mike Beyaert
Manipulation = kneading AFTER mixing
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Batters 

!! Relatively high water content to flour 

!! Water is continuous 

!! Structure more dependent on gelatinization of 

starch than gluten development 

!! Pour and drop batters 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Not many products have total starch gelatinization. You will get different degrees of starch gelatinization depending on water/flour content and cooking time.



36 

Doughs 

!! Continuous phase is gluten matrix 

"!Matrix consists of membranes surrounding the 
gas cells 

"!Cells are in contact with each other 

!! Soft and stiff doughs 

Mike Beyaert


Mike Beyaert


Mike Beyaert
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Mixing 

!! Distributes ingredients uniformly 

!! Minimum loss of leavening agent 

!! Optimum blending 

!! Optimum gluten development 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
Mixing of flour with water
-breaks apart protein pieces into smaller parts
-exposes hydrophilic portion of proteins

Mike Beyaert
Mix dry and wet ingredients separately, then combine and mix quickly.
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Mixing 

!! Blade type influences 

"!Viscosity 

"!Degree of dispersion 

"!Air incorporation 

"!Quality characteristics 

Mike Beyaert


Mike Beyaert


Mike Beyaert
The thinner the blades, the more break-up of air cells, the more air incorporation you're going to get. Thicker blades = less air incorporation. Do not use blades if you want minimal air incorporation (i.e. muffins). For doughs, you use some type of dough hook, which turns over dough similar to kneading.

Equipment used depends on:
-how much gluten development
-air incorporation required
-desired final product
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Mixing 

!! Optimum amount of manipulation varies with 

"!Type of product 

"!Type and amount of ingredients 

"!Temperature of the ingredients 

"!Mixing method 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert
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Methods for Mixing Batters and Doughs 

!! Muffin method 

!! Pastry or biscuit method 

!! Conventional or creaming method 

!! Two stage or blending method 

!! Sponge or whipping 

!! Angel Food method 

!! Chiffon Method 

!! Straight Dough 

!! Sponge and Dough 

Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert


Mike Beyaert



