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Topics

* Angel cake
e Characteristics of egg
e Functions of egg
* Foaming properties of egg white
* Explanation of food test

* Vanilla cupcake
» Types of sugar and its characteristics
* Functions of sugar
» Aeration/ assisting in leavening
* Explanation of food test



Topics

* Pastry

* Types of pastry

* Types of fat and its characteristics
Functions of fat
Flakiness in pastry
Explanation of food test
Tenderising / shortening effects of fat
Fruit tart with explanation of food test
Pastry cream
Egg coagulation
Explanation of food test



Angel cake

* Sponge cake
* With beaten egg whites and sugar
e With no butter

e * Lightness in texture



Whole egg

Makeup of an egg
 2/3 of the edible part is egg white
* 1/3 is egg yolk

Composition of egg
* ¥75% is water

* ¥10% is protein

* ~10% is fat



Egg white

* ~ 90% water

* ~10% protein

e Ovalbumin is the main protein found in egg white
* Have both thick and thin white portion
* More difficult to separate the yolk from the white when the egg ages



Functions of eggs

* Provide structure
* By the coagulated egg proteins

» Ranking for structure building abilities
* Whites > whole > yolks

* Foaming properties

* Foam : with agueous continuous phase (water) and gaseous (air) dispersed
phase

* Egg proteins form a protective lining around the air bubbles to stabilise the
foam

* Create lightness in texture in food

e Ranking for foaming power
* Whites > whole > yolks



Other functions of eggs

e Emulsifying
e Contributing to colour and flavour

e Adding nutritional value



Foaming properties of egg white

* Process of foam formation
* During whipping

* Air bubbles are beaten into the egg white and
egg white protein denatures

* Unfold protein will aggregate around the air
bubbles forming a protecting film to prevent air
bubbles pop and foam collapse

@ = protein

Egg white before
beating

Ao~ = denatured
protein

= air bubble

Egg white during
beating

Egg white foam



Factors affecting foam stability

* Temperature of egg whites
« Room temperature is better for whipping

* Thickness of whites
e Thin older whites can whip for higher volume but stability is low
* Thick one can form a better protective film and higher stability

* Added ingredients
* Sugar
* Lipids
* Acid



Added ingredients on foam stability

* Sugar
e Can dissolve in the liquid film increasing the thickness of the film
* Prevent the collapse of foam
» Can prevent over-whipping by slowing the unfolding of protein molecules

 Remarks
* Don’t add too quickly since it will affect the unfolding of protein
* In angel food cake, add the sugar after beating the whites for 1-2 minutes



Added ingredients on foam stability

e Acid
* Can stabilise the foam by lowering pH

* The film formed by protein will be more flexible and stable against over-
whipping or folding
 Common acid used in baking : cream of tartar, lemon juice and vinegar
* Remarks

* Too much acid will make the product too sour
* Cream of tartar is used when making angel food cake



Added ingredients on foam stability

* Lipids
e Can destabilise the foam

* Prevent unfolding of protein which lengthens the time of forming foam

e Compete with protein to form film with the air bubbles, however the film is weaker
when compared to protein film and thus the foam will collapse

 Remarks
* Any trace of egg yolk/fat can ruin the foaming process



Food test on foaming stability

* Egg white with cream of tartar and also with sugar added slowly in
the later process can stabilise the foam

 Less leakage

* Egg white contaminated with egg yolk normally cannot form
stabilised foam with same time of beating

* More leakage



Vanilla cupcake

* Small cake designed to serve one
person

 Basic ingredients : butter, sugar, eggs,
and flour

* Cream butter with sugar is a common

' ( ___ process to increase the lightness in
. ‘ “'"“i‘ i / texture in the cake

* Leavening agent is commonly used
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Types of dry crystalline sugar

* White and brown sugar
e Granulated sugar
* Caster sugar
* |cing sugar

* The size of crystal
» Regular > Caster > Icing



Caster sugar

* Intermediate in size between granulated sugar and icing sugar
 Dissolves more quickly in liquid than regular sugar
* Allows more incorporation of air cells into the shortening

e Can produce finer and uniform crumb in cakes



lcing sugar

 Consists of sucrose crystals in powder form
e Easily absorbs water / quickly dissolves in water
* Normally with 3% cornstarch to absorb moisture / prevent caking



Functions of sugar

* Sweetening

* Tenderising
* Delay the gluten formation, protein coagulation by attracting water

e Contributing to brown colour
e Caramelisation
e Sugar undergo heating

* Maillard reaction
e Sugar and proteins
* High temperature can speed up the browning

* Aerating / Assisting in leavening



Aerating /Assisting in leavening

* When sugar and fat are creamed together, air can be incorporated
in the fat trapping on the face of sugar’s crystals

* During baking, the air cells expand when filled with carbon dioxide
from the leavening agent

* Lower the density of the product
* Only dry sugars but not syrup can assist in leavening

* Remarks
e Creaming is the first step in making cupcakes



Crystal size on aerating power

* Size of the sugar crystal affects the amount of air that can be
incorporated during the creaming of the sugar and fat

* The finer structure of caster sugar (when compared to granulated
sugar) is better for creaming

* Enough surface area for aerating the butter when beating
Caster sugar is finer so the texture will be less coarse when compared to granulated sugar



Food test on creaming with different
sugars

 Caster sugar will give lightness in texture in the cake since the
aeration is better in the batter

» Cake with no sugar will have a paler colour when compared with
those having sugar



Pastry

* A mixture of flour, fat and liquid

* Five basic types

e Short crust pastry
Rough puff pastry
Puff pastry
Filo pastry
Choux pastry



Rough puff pastry

* Light and flaky unleavened pastry

* Large amount of fat is mixed into the dough. Then roll and fold in a
way similar to puff pastry(Laminated dough)

* Does not rise as effectively as puff pastry



Short crust pastry

» Used for the base of a tart or pie
e Contains no leavening agent
* Normally follow "half-fat-to-flour" ratio

 Fat is rubbed into plain flour and then small amount of ice water is
added to form a dough. Then rolled out without folding to form the
tart



Types of fat

* Butter

* Lard

* Margarine
 Shortening
* Qil



Butter

* Made from heavy cream

* 80% fat and 20% water

e High in saturated fat

* Good flavour and mouth feel

* More expensive than margarine

* Narrow plastic range

* Plasticity of fat refers to its ability to hold its shape but still be shaped under
light pressure

* Melts quickly in hand or warm environment



Lard

* Pork based product
* 100% fat

* With unique crystalline structure
* Ideally for separating layers of dough in laminated product creating flakiness

* Not good for creaming



Margarine

* Hydrogenation from vegetable oils

* 80% fat and 20% water

e Cheaper than butter

* No cholesterol

* Poorer flavour and mouth feel than butter
e With trans fat



Shortening

* Major difference between shortening and margarine : 100% fat with
no water

 White and bland taste



QOil

* Liquid in nature
* 100% fat
* High in monounsaturated and polyunsaturated fatty acids

* Does not contribute to leavening because it cannot trap air



Functions of fat

e Contributes to flavour
e Butter has the best flavour

* Provides flakiness in pastries

* Provides tenderness/shortening
* Prevents staling

* Contributes to colour



Fat - flakiness in pastries

* Flakiness refers to the tendency to form thin and
flat layers in the pastries

 Layers of dough are separated by the layers of
plastic fat

Fat
Dough

SRR

* During heating in the oven, water in the dough
evaporates as steam and the layers of fat melt

* Melted fat can prevent the escape of steam while

the steam pressure can push apart the dough | )
layer from each other and create the flakiness in T Steam
pastries 20 ]

T Steam

H20 ] Dough

During heating



Fat - flakiness in pastries

* Melting of fat before baking will lose the flakiness because the fat
blend with the dough

* In general, the higher the melting point of fat, the more flaky the
pastries



Ham and mushroom vol au vents /Food test
on flakiness in pastry

* Oil does not have plasticity and low
melting point
* Not effective in making flaky pastry
* No layer can be formed in the pastry

 Butter is more difficult to handle when
compared to lard and margarine due to
narrow range of plasticity. Melts easily
during mixing, rolling and folding

35



Ham and mushroom vol au vents/ Food test
on flakiness in pastry

* Lard
 Easier to handle
* Less water when compared to butter

* With large beta crystals
* Can create flakiness in pastry

* However, pastry made with butter has better flavour
* Pastry will use half butter and half lard



Fat - Tenderness/shortening

* Shortening is the ability of fats to shorten gluten strands

 Fat can coat the gluten proteins preventing them from
hydrating
* Less able to form large and extended network
* Increase the tenderness of the bakery products

* The shortening ability depends on the plasticity and degree
of saturation of fat

* In general, more fat or the softer the fat coats the flour
particles, the more it tenderises



Fat - Tenderness/shortening

» Water content in fat affects the shortening effect

e Butter and margarine have 20% water which can be used by the
gluten in the flour to form gluten network while lard has 100% fat

* Pie with lard will be more tender than using pure butter



-ruit tart/ Food test on shortening in
nastries

e Short crust pastry can be used to make
fruit tarts

 Pastry with less fat cannot coat the flour
completely and thus the texture will be
tough

 Pastry with more fat, the more tender
the texture is

* However, too much fat will make the tart
collapse or mealy
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Pastry cream

* A cooked mixture of milk or cream, egg yolk and sugar

* Widely used in dessert

* Mixture is thickened by the coagulation of egg protein induced by
heat



Egg coagulation in pastry cream

* When egg yolks are heated, the proteins denature and unfold. Then
the denatured protein will aggregate (egg coagulation)

* The longer the proteins are heated, the more firm and rigid the
network forms. It will lead to over coagulation. It is also known as
curdling

e Product will shrink with dry and rubbery texture



Factors affecting egg coagulation

* Proportion of egg

* Dilute the egg with milk or water can reduce the risk of over coagulation by
* Increasing the coagulation temperature
e Making more difficult for the protein to find each other

* Sugar
* Can be added to reduce the risk of over coagulation by
* Preventing the proteins from unfolding and thus slower rate of coagulation



Factors affecting egg coagulation

* Lipids
e Can be added to reduce the risk of over coagulation by
* Preventing the proteins from unfolding and thus slower rate of coagulation

e Starch

e Can be added to prevent curdling by
* Increasing the coagulation temperature
* Preventing the proteins from unfolding and thus slower rate of coagulation

» Remarks :Starch is being added to the pastry cream to prevent curdling



Food test : added ingredients on egg
coagulation

* The one with egg only curdled
significantly

* The one with added sugar or water
curdled less when compared to the
one with egg only

* The one with added cream (fat and
water) had much slower
coagulation. Texture was very
smooth and some egg still not yet

thickened
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Food test : temperature effects on
browning of sugar and flour

 Sugars contributes to brown color of the bakery product through the
processes of caramelization and Maillard reaction

* High oven temperatures increase the browning of the rough puff
pastry as well as the filling of the egg tart
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