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Topics

 Gelatinisation of starch

* Dextrinisation of starch

e Denaturation of protein (gluten) in wheat flour
e Raising agents in flour dough



Gelatinisation of Starch

» Takes place under moist heat

e Starch granule swells

 Loss of amylose from the swelling granule

* Gelatinisation temperature depends on the type of starch
* Produces a thick cooked paste

* e.g. thickener for sauces



Gelatinisation of Starch

* Amylose molecule

* Amylopectin molecule




Gelatinisation of Starch

 Swelling and disorganisation of starch granules heated in water

* Measures of gelatinisation
» Swelling of granules
* Increased viscosity (thickness or stickiness)
* Increased translucency
* Increased solubility



Gelatinisation of Starch

 Factors affecting gelatinisation
* Ratio of amylose to amylopectin
 Amount of water
* Heating time
* Presence of other substances



Dextrinisation of Starch

» Takes place under dry heat

 Thermal degradation of starch

* Browning occurs

* Different from Maillard reaction in which amino acid is involved
 Such starches produce thin cooked pastes

e Little thickening power, e.g. brown gravy

e Example: toast a slice of bread in toaster



Denaturation of Protein (Gluten) in Wheat
Flour

* Proteins are amino acid polymers

* Denaturation is a process in which proteins lose the quaternary
structure (three-dimensional structure of multiple polypeptides),
tertiary structure (three-dimensional structure) and secondary
structure (hydrogen bonds between peptide group chains) which are
present in their native state

* Primary structure (linear structure of amino acids) is intact

* Protein can be denatured by:

* Application of some external stress

* Compound such as a strong acid or base

e Concentrated inorganic salt

* Organic solvent (e.g.-alcohol or chloroform)
Radiation
Heat



Denaturation of Protein (Gluten) in Wheat
Flour

* Flour does not contain gluten

* Flour contains two proteins (glutenin and gliadin)

 When water is added to flour, gluten is formed

e Gluten requires mixing to form a strong continuous network

 Fully developed dough should form a uniformly thin, smooth film
without tearing



Denaturation of Protein (Gluten) in Wheat
Flour

* When batters and doughs are baked, most of the moisture
evaporates or is absorbed by gelatinising starch granules.

 Loss of moisture, presence of heat, gluten sets into a firm and rigid
yet porous structure that holds its shape

* Egg protein, when heated, also set into a firm, rigid structure



Raising Agents in Flour Dough

 Raising agents, also known as leavening agents, cause baked goods to
rise

* Providing lightness and volume to baked goods

* Leavened baked goods are more porous and tender

e During baking, heat causes matter to change from one physical form
to another
* Solid to liquid (butter melts)
* liquid to gas (water to vapour)

* Molecules move faster and spread farther apart

* This expansion is the basis for leavening



Raising Agents in Flour Dough

* There are three main leavening gases in baked goods:
* Steam
* Air
e Carbon dioxide



Raising Agents in Flour Dough

Steam (water vapour), gaseous form of water

* A physical leavener

* Forms when water, milk, eggs, syrups, or any other moisture-
containing ingredient is heated

 e.g. choux pastry is leavened almost exclusively by steam



Raising Agents in Flour Dough

Air
* A physical leavener

» Added to batters and doughs by physical means, by:
* Creaming

Whipping

Sifting

Folding

Kneading

 Stirring

e Sponge cake and angel food cake contain eggs that are whipped, and
this adds volumes of air to the batter.



Raising Agents in Flour Dough

Carbon dioxide
e Although it is present in air, in trace amounts only

* It is formed from two sources:
* Yeast fermentation, which is a biological leavener

e Chemical leavening agents
* Baking powder
* Baking soda

* When carbon dioxide is warmed from the heat of the oven, it moves
into existing air bubbles, causing them to expand.

* Breads and cookies are examples of baked products that rely on
carbon dioxide to raise



Raising Agents in Flour Dough

* Yeast are usually applied in baked goods with presence of wheat
(gluten), so that porous and rigid structure can be formed



Raising Agents in Flour Dough

Baking powder

* Acidic

* Made by combining soda and a
dry acid, such as cream of tartar

* Milder by 2-3 times

Baking soda
* Alkaline
* Stronger

* Reacts with acid to produce
bubbles

* Usually used in products
containing buttermilk, brown
sugar, yoghurt, lemon juice, cocoa
powder, etc.

* Overuse produces metallic
aftertaste
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