
 1 

TECHNOLOGY OF BREAD DOUGH 

Introduction 
Bread is one of the oldest and most consumed foods in the world. From the nutritional point of 

view, bread has a unique ability to provide high quality energy, it is easily digestible and it has an 

enormous gastronomic versatility. 

A slice of bread of 50g contains about 135 kcal, being rich in complex carbohydrates, leading to a 

greater sense of fulfilment. It is poor in sugar and fat, given the simplicity of the ingredients and 

the method of confection used. It is a source of fibre, important in the absorption of cholesterol, 

especially in integral varieties, mixture, rye and other cereals. It provides B-complex vitamins and 

minerals essential to the body and it has less salt than its substitutes. 

About half of our daily energy should come from carbohydrates, especially starches. So along 

with potatoes, pasta and rice, bread is one of the biggest components of a healthy and balanced 

diet. Bread also contains protein and reduced amounts of fats. 

By the end of this module, you will gain knowledge and confidence with the following: 

Step 1 - Yeast and ingredients: 

 Know the origin of yeast. 

 Know the fermenting agents of bread. 

 Recognise the function of yeast in the dough. 

 Differentiate the types of yeast and additives, their functions in the bread dough. 

 Identify the main ingredients of bread. 

 
Step 2 - Bread processing steps: 

 Differentiate the stages of bread processing. 

 Identify the importance of dough mixing. 

 Evaluate care during and after fermentation. 

 Differentiate the changes during and after the baking of bread. 
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Yeast in baking and fermentation agents 
 
Yeast is a widely used ingredient in bread making and confectionery, it is responsible for leaving 
the bread soft, with pleasant taste and odour, and making the loaves grow. 
 
The use of yeast in fermentation began in Egypt 6,000 years ago; Egyptians used a mixture of 
natural yeast. Bakers kept a portion of the dough to germinate subsequent dough; this process 
was employed until the nineteenth century. In the Middle Ages, people used the foam resulting 
from brewing as yeast. In 1850, Louis Pasteur proves that yeast is a living organism that degrades 
sugar in alcohol and carbon dioxide. 
 
Those substances which directly or indirectly have a dilating or bulking effect of pasta intended 
for the manufacture of products supplied are called fermenting agents. 
 
Among the functions of yeast, the main ones are: 
 

 Growth agent that transforms sugar present in the dough into carbon dioxide, interfering 
with the volume of the bread. 

 Production of aromatic substances, giving aroma and flavour to loaves. 
 
 
Fermentation agents 

 
Fermenting agents are substances that act to produce dilation and elevation in increasing the 
bulk of the fermentation. 
 
The fermentation systems of the oven products are as follows: 
 

1. Physical fermentation: it occurs due to the action of egg whites, in the meringue point, 
incorporated into the dough (mechanical fermentation with foam). This fermentation is 
essentially a function of the evaporation and dilation of water emulsified with fat. 

 
2. Chemical Fermentation: it occurs through chemical substances that produce CO2 and is 

widely used in cakes. In this fermentation process, there is production of carbon dioxide, 
with the elevation of temperature and pH change, through a reaction between 
chemicals. Next, we verify the composition of the chemical baking powder: 

 

 Granulated sodium bicarbonate: 30% 

 Monocalcium phosphate monohydrate: 5% Corn starch: 24.5% 

 Sodium acid pyrophosphate: 38% Calcium lactate: 2.5% 
 

3. Biological fermentation: it is most used in the making dough; the yeast that interests us is 
the Saccharomyces cerevisiae type. When grown in a favourable environment, yeasts 
multiply quickly through a process called bipartition. 
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Factors that influence fermentation 
 

1. Yeast - the higher the percentage, the faster the fermentation. Old yeast, by comparison 
with yeast in good condition, takes longer to ferment. 

 
2. Flour - the enzymatic activity of flour influences fermentation. The flour amylases content 

indicates the potential for glucose production from starch, where the proportion of 
damaged starch grains is sufficient. Weaker flours ferment faster because starch is more 
easily converted to sugars. High strength feeds and toughness delay fermentation. 

 
3. Water - Flours kneaded with soft water (less hardness) and softer dough (greater 

incorporation of water) ferment faster. 
 

4. Temperature - The enzymatic activity depends on temperature. Higher ambient 
temperature accelerates fermentation. Low temperature weakens the pasta and stops 
fermentation. Each degree of increase in dough temperature equals an increase of 8 to 
12% in fermentation speed. 

 
5. PH - Yeasts are organisms tolerant to different media with pH between two and eight 

units. The optimal pH for your activity is between 4 and 6. 
 

6. Salt - Excessive amount of salt slows fermentation. 
 

7. Inhibiting agents - Some ingredients used in bread preservation, of which acetic and 
propionic organic acids are examples, make fermentation difficult. Chlorine in the water 
also has the same effect. 
 

To produce bread, wheat flour is a key ingredient, and this flour mixed with liquid forms dough. 
From this blend, we can add other ingredients that can modify texture, consistency, flavour and 
shapes.  We are going to study them next. 
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Ingredients in bread - Additives 
 
Additives are a group of products of great importance for baking technology and they are used in 

three ways: 

1- The additives are used in the bread making industry, being added separately to dough, 

according to their need 

2- They are used through other products, bread improvers or unifiers, in fixed quantities for 

each type of bread, and in the form of powder or fat conditioners, and paste 

conditioners, used in bakeries and supermarkets 

3- They are used through industrial blending for fermentation. The industrial blends are 

produced by wheat mills, and are made up of all the ingredients needed to make a 

particular type of bread or cake, such as flour, salt, sugar, fat and all additives according 

to kind of flour that was used in the blend. These ready mixed or premixed are intended 

for bakeries, supermarkets, household products and for this purpose it is only necessary 

to add water and biological yeast in the case of bread. Milk and eggs for the cake-ready 

mixtures. 

Oxidizing agents 

The following oxidizing agents are used in bread making: ascorbic acid, azodicarbonamide and 

potassium bromate. 

The function of oxidizing agents is to unite the protein portions, gliadin and glutenina, forming 

the gluten network that gives strength due to the amplitude of its surface and capacity of 

molecular association. 

The most widely used oxidizing agent is ascorbic acid, the azodicarbamide (ADA), and it is 

generally used only in mills. The use of potassium bromate is prohibited by law. 

Enzymes 

In recent years, enzymes have been used as technological adjuncts in the food industry. The 

enzymes most used in baking are amylases, which act on starch (amylose and amylopectin), 

proteases that act on proteins and hemicellulases, which act on hemicellulose. 

In the past, bakers used a small amount of malt flour rich in alpha-amylase in the flour, which 

breaks down damaged starch into dextrin that are decomposed by maltose beta-amylase, which 

is the food of the yeast. Excess of this enzyme left the bread starch sticky and difficult to be 

sliced. This was because the beta-amylase was deactivated well before the kneading process than 

alpha-amylase, which continues to act at up to 75 C. With the introduction of fungal amylase, 

ingredient that can be used in smaller amounts, and without causing this kind of problem. 

Protease helps reduce dough strength by improving handling and texture of the product and is 

more common in the production of biscuits and wafers. Hemicellulase decomposes in a 

controlled manner, pentosan hemicellulase is useful in all flours, but in whole wheat and rye 

flours, they are beneficial from the high percentages of hemicellulose.  

Emulsifiers 

Emulsifiers are substances having amphiphilic molecules, i.e. the same molecule has a polar, 

soluble in water called hydrophilic and a non-polar insoluble in water, lipophilic or hydrophobic. 
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This means that they can form an emulsion, making insolvent substances like water and oil, into 

solvent substances. Emulsifiers have the function of dough lubrication, facilitating their 

mechanical processing, partial or total replacement of fat of the formulation and better 

distribution of fat used and interaction with gluten, reinforcing and providing the production of 

loaves with higher final volumes and better structure. 
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Ingredients in bread – Eggs 
 
Eggs are an important protein source for possessing all essential amino acids in a higher quantity 

than required in a daily diet. They are also sources of saturated and unsaturated fatty acids, 

minerals and vitamins. Ingredients of bread making products owing to their colour properties, 

viscosity, emulsification, gelation and foaming. In natural form, the market offers eggs containing 

omega-3 polyunsaturated fatty acids in addition to organic eggs. In the industrialized form, 

dehydrated eggs, whole egg, in which the yolk and white are pasteurised and then dehydrated, 

are used in the preparation of cake mixes, mousses, pies, pasta in general and cheese bread, but 

they can be re-hydrated if it is required in processing. 

Whole egg - Egg, yolk and clear proteins are widely used in the food industry (breads, cakes, pies, 

pastas and biscuits). 

White - It is used in the elaboration of marshmallow, meringue and dough. Its protein, albumin, 

has the capacity of aeration and of foaming by a mechanical action. In the dehydrated form, it 

can be normal or acidified, facilitating the increase of foam volume. 

Yolk - Yolk proteins have emulsifying properties, being used in the manufacture of biscuits cakes 

and wafers. 

Pasteurised eggs - Pasteurisation is done through the pasteurising plate, for the whole egg and 

yolk the temperature is 60 ° C in 3 minutes, to clear 57 ° C for 2 minutes. These products can be 

both in the liquid and frozen forms. 

Advantages of using pasteurised eggs: 

 Prevents waste and loss through breakage and cracking 

 Prevents the risk of microbial contamination in the product 

 Easy to use, carry and store 

 Quick form of use 

Function of eggs: 

 Improve product colour, taste and texture 

 Increase nutritional value 
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Ingredients in bread – Sugar 

 
It is a carbohydrate, sucrose, extracted from sugar cane in countries with a tropical climate, and 

beets in temperate countries. The addition of sugars to dough facilitates the adaptation of the 

yeasts to the fermentation process. 

Functions: 

 Nutrients for yeast (fermentation), gas production 

 Get softer textures 

 Improve taste and aroma 

 Helps to retain moisture 

 Bread volume 

 Softener 

 Gives colour and brightness to the product 

 Increase the nutritional value of bread 

However, when using sugar, the volume of breads obtained is significantly lower. 

 
Quantity to be used 

According to the legislation in force sugar content, in common, breads cannot exceed 3% in 

relation to the weight of the flour; in the case of special breads, this content may not exceed 5%. 

For like products, sugar content shall always be more than 5% but not more than 22% of the 

weight of the flour.  

The incorporation of the sugar happens in two forms:  

1- In bread, sugar is incorporated mixed with the flour; 

2- For the related products, sugar must be worked with the margarine, the assembly being 

incorporated approximately in the middle of the total kneading time. 

Note: For the baking of breads in which the sugar is constituted, the temperature of the oven 

should be lowered by approximately 10 ° C, because of the caramelisation, the crust will reach its 

characteristic colour before bread is cooked. 
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Ingredients in bread – Water 
 
Water is responsible for uniform distribution of ingredients in the dough. It should be safe 

because the presence of certain minerals (Ca and Mg) can prevent the formation of gluten and 

fermentation, in concentrations above 150mg / L, water is classified as hard. Levels between 150 

and 75mg / L, as moderate, and below 75mg / L is called soft water. 

Moderate water is considered suitable for fermentation, since the presence of these salts 

increases the fermentation process. Hard water slows down fermentation, and soft water makes 

the dough softer and stickier. 

The pH of the water is influenced by the presence of several salts and, consequently, by the 

fermentation activity.  

Do you know why? 

Most enzymes, in order to perform their activities, depend on pH, in fermentation; the optimum 

pH for them is around 5. On the other hand, certain additives can balance this relation when the 

water is very hard. 

Water temperature 

In the mixer, the temperature of the pasta will interfere with the quality of the final product. The 

greater the speed of the mixer the greater the energy supplied to the dough and the greater the 

heating, anticipating fermentation and destroying the gluten. The ideal dough temperature when 

leaving the mixer is up to 30 ° C.  

Water Functions: 

 Moisturize the flour 

 Dissolve ingredients 

 Combine the gliadin and glutenin proteins plus the mechanical force, forming the gluten 

network 

 Enable enzymatic action 

 Allow fermentative development 

 Provide steam for the baking pan 

 Help control the dough temperature 
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Ingredients in bread – Milk 
 
Milk is considered as one of the most complete foods, as it contains calcium, phosphorus, fats, 

proteins, lactose and vitamins. 

Functions of milk in fermentation: 

 It favours the physical properties of dough, accelerating their formation, increasing their 

extensibility and reducing their porosity. 

 It slows the fermentative action of the dough. 

 Improves the colour of the crust of the products obtained. 

 It represents an element of conservation of fresh products obtained from sweet 

fermented pasta. 

According to nutritionists, bread made with milk is one of the most complete foods due to the 

combination of vegetable and animal proteins, and is of great nutritional value.                          

Milk is also used by the characteristics that it confers to dough and final products, such as: 

• Strengthen flour proteins; 

• Increase the fermentation and mechanical tolerances of the pasta; 

• Increase the volume of bread; 

• Favour the colouring of the crust; 

• Make the crust of bread thinner; 

• Make the texture of the core unified, making it thinner and velvety; 

• Increase the preservation power of bread; 

• Facilitate slicing; 

• Improve the taste and aroma of bread. 

Quantity to be used 

In recipes for special breads, the quantities of milk powder to be used are between 1% and 5% of 

the weight of the flour. When the 5% is exceeded, bread will be called brioche. In related 

products, there is no legal limitation on the quantities of milk to be used. Powdered milk should 

be incorporated into mixing blended with flour. Normal milk should be incorporated in the same 

way as water, since it is largely responsible for hydration of flour. 
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Ingredients in bread – Oil and fat 
 
Oil and fat are triglycerides or esters of glycol and fatty acids. The difference between oils and 

fats is the physical state: oils are liquid triglycerides at room temperature and fats are 

triglycerides in semi-solid or plastic state. They are used in less concentration in loaves and much 

bigger in cakes. 

Animal fats are butter and lard. These fats have a high content of palmitic and stearic acid and 

low content of oleic and linoleic acids, rich in high concentrations of saturated fatty acids, so they 

are semisolid at room temperature. Butter contains 80 to 85% fat and 99.5% fat. Oils and 

vegetable fats are olive oil, margarine, hydrogenated fat, coconut oil, babassu, soybean, cotton, 

palm and sunflower. 

Currently, most fats used in confectionery are hydrogenated type, especially vegetable 

margarines. Hydrogenated fat is produced by means of an industrial process, from vegetable oils 

rich in polyunsaturated fatty acids. 

Partial hydrogenation (reaction of the oil with hydrogen) makes the oil more consistent, which 

passes from liquid to pasty or solid, forming trans fatty acids. Hydrogenation process is the 

cheapest way of producing vegetable creams (pasty) from the oils (liquid), so it is the most used 

by the industry. Unsaturated fatty acids are the healthiest fats in existence. Olive oil, canola oil 

and avocado are monounsaturated. Polyunsaturated are: omega 3 in cold eagle fish, omega 6 in 

vegetable oils, except in coconut oil, cocoa and palm oil. 

In fermentation, the use of fat is limited to 1-5%. 

Fat Functions: 

 It increases the volume of bread, improves extensibility of the dough as it lubricates 

gluten. Fats exert in the dough an action that is not chemical, but physical. They have the 

ability to position themselves between the layers of gluten, facilitating sliding between 

these layers. 

 Retains air, fat has the ability to absorb air during mixing. It is essential for production of 

cakes, but with no interest in production of bread. 

 Give softness and flavour to the dough, improving the texture of the crumb, gives flavour 

to the bread, mainly animal fats such as butter and lard. 

 It slows down aging of bread, keeping dough moist and increasing its shelf life. 
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Ingredients in bread – Salt 
 
Cooking salt (sodium chloride) is the indispensable element for bread dough. It has to be free of 

impurities, homogeneous in granulometry. Salt, in addition to enhancing flavour, is used to 

introduce and strengthen iodine in the Brazilian diet to prevent goitres, thyroid gland disease 

(hyperthyroidism). Its excess can cause hypertension. The amount used is 1.5 to 2.4 g in 

traditional recipes. Salt mainly acts on the formation of gluten, gliadin, a component of gluten 

network that gives elasticity to dough, has less solubility in water with salt. In salt-free dough, the 

protein fibres would stretch a few inches and burst. With the right amount of salt, the fibres 

become much more elastic, stretching without bursting. In baking, the type of salt most used is 

the fine salt, because it has greater ease of incorporation. 

Functions of salt in fermentation: 

 Improves the taste of bread. 

 Control fermentation, proteins of dough, retains much gas produced by yeast. 

 It kills the yeasts, interrupting the fermentation, because it has antimiobial power if 

added directly to the yeast. 

Therefore, as you have noticed, there is a wide variety of ingredients that can be used in 

fermentation. The use and functions are the most diverse, it is up to you to test and innovate in 

relation to the quantity, and characteristics that you wish to obtain. 
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Quiz – Yeast and ingredients 
 
1- Look at the following statements. 

A)   Preservatives are additives used only in packaged breads. 
B)   Eggs improve product colour, taste and texture. 
C)   Sugar is the nutrient for the yeast in the fermentation process. 
D)   The absence of sugar in the dough makes the bread less bulky. 
 
According to the above statements, we can conclude that: 
 
Only the letter A is correct. 
Only the letter A and C are correct. 
All are incorrect. 
All are correct. 

 
2- Look at the following information, and then select the most appropriate alternative. 

I – The pH of the water interferes with the fermentation of the dough. 
II – Calcium and magnesium salts (50-100 ppm) are suitable for fermentation.  
III – Water is also responsible for the formation of the gluten network. 
IV – They are liquid ingredients that can be totally or partially replaced by water, milk, fruit juice, 
vegetable cooking broth, whey. 
 
Only the alternative IV is CORRECT. 
All the alternatives are CORRECT. 
Alternatives I, II, and IV are CORRECT. 
Alternatives II and III are INCORRECT. 

 
3- Regarding natural yeast, mark the correct answer: 

I – They are ferments used in Italian type bread dough, pantones and Italian pizza. 
II – It is formed from commercial yeasts.  
III – It is also called the mass of the chariot, levain.  
IV – Used in artisan production. 
 
Only II and III are false statements. 
Only II is false. 
All the statements are true. 
Only statements I and II are true. 

 
4- Check the INCORRECT alternative. 

a)   Sugar gives flavour and gives colour to bread. 
b)   Eggs improve the colour of the product and its nutritional value. 
c)   The water in the bread dough provides steam for the baking pan. 
d)   The water does not interfere with the dough temperature. 

 
5- According to the use of enzymes, mark the most suitable alternative. 

I – The excess of alpha amylase leaves the breadcrumbs sticky. 
II – The function of the fungal amylase enzyme is to decompose the damaged starch into 
dextrin’s. 
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III – Protease is indicated for the production of biscuits.  
IV – Are considered as technological adjuncts. 

 
All the alternatives are correct. 
Only  IV is correct. 
All the alternatives are incorrect. 
Only alternatives II and III are correct. 

 
6- Note the information, and then mark the correct alternative. 

 
I-  Most enzymes depend on pH in fermentation. 
II-  Water is responsible for uniform distribution of ingredients in the dough.  
III -  The recommended percentage of sugar in the production of bread is 3% 
in salty pasta, in sweet pasta is up to 15%. 
IV-  The fresh yeast is indicated in the fermentation formulations and it can be replaced by 
the dry yeast multiplied by three. 
V-  The fresh organic yeast has low fermentative power. 
 
All the alternatives are INCORRECT. 
Only alternatives I and II are INCORRECT. 
All are CORRECT. 
Only alternatives IV and V are INCORRECT. 

 
7- List the second column according to the 1st column: 

I- Sugar   (    ) Flavour enhancer. 
II- Salt    (    ) Nutrient of the yeasts. 
III- Preservatives  (    ) Partial or total fat replacement in the formulation. 
IV- Egg White  (    ) Used in the elaboration of meringue.  
V - Emulsifiers   (    ) Used in packaged breads. 

 
a)   V; I; II; III; IV. 
b)   IV; III; I; II; V. 
c)   II; I; V; IV; III. 
d)   I; II; V; IV; III. 

 
8- Look at the available information, and then check the correct alternative 

 
A)   The functions of water are: to hydrate flour, to dissolve ingredients, to form steam for baking 
hop, to join proteins gliadin and glutenina and with mechanical force to form the gluten network. 
B)   In mechanical mixing, heat transfer is increased by friction, so the water temperature will 
interfere with dough performance. 
C)   There are several types of sugar, but only impalpable sugar is used in fermentation. 
D)   The enhancement additives are ascorbic acid and azodicarbomidide (ADA). 

 
a)   All the alternatives are CORRECT 
b)   Only the alternatives A and D are CORRECT 
c)   All the alternatives are INCORRECT 
d)   Only the alternative C is INCORRECT. 
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Stages of bread processing – Weighing  
 
The starting point for obtaining good quality products is the existence of a good production 

structure. Equipment and accessories are part of this structure. Any kind of improvisation is 

inadvisable, since each piece of equipment has already been studied, developed and perfected to 

offer to the maximum quality and efficiency. Here are equipment and accessories used in a 

bakery. 

The quality of breaded products depends, fundamentally, on the quantity of ingredients used. 

Therefore, they need to be weighed accurately. In baking, you should weigh all ingredients, 

whether liquid or solid. That is right, we must weigh besides flour and yeast, water, milk, eggs 

and all others listed in the formulas of the products. Weighing shall be carried out on a balance 

having a precision of at least one gram. In addition, weighing should be fast, as everything must 

be done without wasting time. So digital electronic scales are the most appropriate because it 

provides the exact weight at the same time as products are placed on the platform of the scale. 
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Stages of bread processing – Mixture of dough 

 
After the addition of water, the mixing process is started until the optimum point of development 

is reached. This process consists in mixing water and flour with the other ingredients of the 

formulation. During kneading, flour absorbs water; this amount of water will depend on 

granulometry, protein content, moisture content of flour and the environment, and the degree of 

consistency to be given to dough. As we have already studied, gliadin and glutemine proteins 

present in flour, when in the presence of water and mechanical action, form gluten network, a 

substance that, due to its elasticity and permeability to fats (and in optimum mixing time), is 

capable of to retain gases produced by yeasts. This incorporation of air is the basis for the 

structure of bread.  At the end of mixing, a suitable temperature is 26-28 ° C to inhibit 

fermentation during this process and excessive gas formation. Remembering that dough 

temperature during mixing is determined by the temperature of water that has been added. 
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Stages of bread processing – Division of the dough 
 
It is an operation that can be done manually, with a knife or a spatula, or in dividers machines 
intended for that purpose. This division occurs to obtain loaves of appropriate weight, since it is 
forbidden by law to sell bread per unit, but per kilo, in addition to avoiding economic losses. 

 

 
Bread Housekeeping 

 
In this process, dough takes on the form of bread that is desired. This form can be obtained 
manually or mechanically. A mechanical modeller performs five processes on parts of the dough: 
degassing, rolling, elongation, winding and sealing. Thereafter, dough is shelved by observing the 
arrangement of products on the baking sheets in relation to the spacing and position of the clasp 
and tips for a better presentation of the product. 
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Stages of bread processing – Dough fermentation 

 
At this stage, the dough is at rest. It is an alcoholic and anaerobic fermentation, produced by the 
action of yeast on sugars present in the dough, with the production of carbonic gas and physical 
and chemical modifications. The physical transformations are variation of temperature, of dough 
consistency, loss of humidity and colour change of dough. 
 
In temperature variation, due to the fermentation of dough and to the enzymatic activity of 
yeast, there is a big release of heat. In 3 to 4 hours of fermentation, the temperature rises 
between 1.4 and 1.9 ° C. With 10 hours of fermentation, dough temperature may increase to 23 ° 
C - 27 ° C. 
 
Variation in the consistency of dough is its softening due to the viscoelastic properties of flour; 
the gluten network is responsible for this structure. There is a loss of moisture due to reactions of 
the dough; therefore, fermentation must have controlled humidity. As soon as the dough is 
mixed, it becomes dark. During the fermentation, it becomes brighter until it has a silky structure, 
indicating a great development of gluten and forming the flavour and aroma of the bread. The 
duration of this yeast is of 3 hours, being interrupted by 1 to 2 turnings. 
 
Chemical transformation that takes place in dough and is the alteration of sugars and 
modifications in the proteins. The processed sugars in dough are those of wheat flour, produced 
by the action of flour or baking enzymes and sugars added to dough as an ingredient. This 
process is initiated by consumption of monosaccharides, such as glucose and fructose, until they 
are fully consumed. Then hydrolysis of maltose is started. Yeast, through its enzymatic complex, 
converts glucose into CO2 and alcohol by zymase and invertase, which turns sucrose into invert 
sugar, glucose plus fructose. Flour starch is transformed into maltose through amylase to serve as 
food for yeast. Other transformation that occur through acetic bacteria in acetic acids and lactic 
acid bacteria in lactic acid. The pH of dough decreases, due to the formation of these acids, going 
from 5.3 to values of 4.5, contributing to the development of gluten. 
 
In relation to protein modifications, proteolysis enzymes act on the soluble proteins of dough, 
which are converted into peptones, polypeptides and peptides. 
 
Intermediate degradation products are modified by peptidases to produce amino acids. Another 
modification that occurs is the transformation of insoluble proteins into soluble ones. These 
transformations contribute to the formation of flavour and aroma of bread. 
 
Recommended temperatures for fermentation development 
  
Action        Temperature 
Inactive       2º C 
Slow fermentation      16º - 21º C 
Ideal temperature when using fresh yeast   21º - 32º C 
Ideal temperature when using dry yeast   41º - 46º C 
Ferment Dies       59º C 

 

 
Picture required 
Sliced fermented pasta 
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Stages of bread processing – Baking, filling or baking dough 
 
At this stage a series of modifications - physical, chemical and biological - occur through the 

action of heat, which in the end results in a light, porous, aromatic product of attractive and 

nutritious colour. When dough is subjected to the oven, whose temperature is between 200 to 

275 ° C, yeast activity decreases with heating at 55 ° C and death of the yeasts occurs. Heat from 

the base of the oven crosses the upper and lateral surface of dough and the lower surface; this 

heat transfer is by convection and conduction. Movement from the inside to the outside of the 

dough causes the water molecules present in the dough to evaporate from the inside to the 

outside. Evaporation temperature of the water is 100 ° C; however, the interior of the dough 

never reaches that temperature. The maximum reached is 98 ° C in pieces over 2 kg. 

During the cooking of dough, several phenomena occur: 

 Evaporation of the dough water - the temperature reaches 100 ° C and water is released. 

This continuous migration from the interior of dough to the surface, depending on the 

cooking time, will form the crust of the bread. Temperature and duration of cooking vary 

according to the type and size of bread. 

 Volatilisation of aromatic substances - volatilisation of aromatic substances that form 

during the fermentation occurs during cooking. They are aldehydes, esters and acids. This 

volatilisation will depend on dough ability to retain these gases. These substances 

volatilise below 100 ° C. 

 Increase of bread volume - due to expansion of the gases and increase of the steam 

tension of water and temperature of the oven, dough undergoes a rapid increase of 

volume between 5 and 10 minutes of oven.  

This dough development depends on three factors: 

 gas concentration; 

 elasticity and resistance; 

 gas retention capacity. 

When dough enters the oven, a white crust is formed; oven rise occurs up to 50 ° C. Trapped air 

in dough contributes to the increase of volume. As the temperature rises, water and other 

gaseous or volatile substances, such as carbon dioxide, alcohol, organic acids, esters and 

aldehydes, evaporate, releasing the characteristic aroma of bread (bread flakes) and weight loss. 

These are the changes in the dough. It is at this moment that the transformation of dough into 

bread takes place. 

 Starch gelatinisation - Starch begins to gelatinise at 60 ° C.  Starch granules began to 
absorb water free from the dough, but in dough, there is not sufficient water to fully 
gelatinise starch. This water is transferred from proteins when they are dissolved by the 
action of heat. 

 

 Enzymatic Activity - The activity of alpha-amylase, the enzyme responsible for 
transforming starch into sugars, occurs around 60 ° C to 70 ° C. Its total destruction 
occurs at 85 ° C. 
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Stages of bread processing – Aging of Bread  
 
Production of colour and aroma -Non-enzymatic darkening reaction happens due to the presence 

of sugars, which also produce characteristic aroma of baked bread - is the so-called Maillard 

reaction. Components responsible for the flavour (aroma) are formed during the baking of the 

crust of bread and penetrate the crumb, and can be released by the recovery of bread, since they 

become soluble therein. This reaction occurs between reducing sugars and the starch group of 

the present amino acids, the pH, and cooking temperature. The crust of bread turns brownish 

due to the caramelisation of sugars and the complex interaction between the protein and starch. 

After bread is removed from the oven, it is necessary to cool it to 30 ° C before being sliced and 

packaged, avoiding deformation and condensation during cutting. Cooling can be done by placing 

the loaves on shelves, which allows air circulation. Fans speeds up cooling.  French bread is sold 

in paper packages, as soon as they leave the oven they are packed onto shelves, wicker or straw 

baskets at the bakery counter. In large supermarket chains, they are sold hot, but in plastic bags 

with micro holes that provide steam. 

Aging of bread occurs the moment it comes out of the oven. Moisture in the freshly baked bread 
is 12% in the crust and 44 - 45% in the core. With four days at a temperature of 20 ° C, the 
moisture of the crust reaches 28%, at which time crystallization of the starch occurs. 

 
Bread Aging Factors: 
 

 Temperature: at 0 ° C the bread ages faster next to -20 ° C its aging is slow. Ideally, the 
moisture content of the bread should be 38%. 

 

 Emulsifying agents: when added to the dough they delay the aging. 
 

 Storage time: After 24 hours bread can become hard with crystallized starch (hard 
bread), depending on the manufacturing technology. 

 

 Amylolytic Enzymes: The use of bacterial amylase in the transformation of the amylase 
and amylopectin stages as well as, decreasing it, reducing crystallization. 

 
In this way, the aging of the bread can be delayed by the addition of enzymes and emulsifiers and 
the freezing, which should always occur below 0 ° C. 
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Stages of bread processing – Defects   
 
External defects: 

 

 Lack of volume: insufficient water absorption, insufficient fermentation, excess salt, 
excess or lack of mixing, excessive oven temperature. 

 Too much volume: lack of salt, aged pasta, low oven temperature. 

 Pale crust: low sugar, low alpha-amylase enzyme, high fermentation temperature, low 
oven temperature, insufficient cooking, lack of steam from the oven, cold oven and 
excess dough resting time. 

 Dark crust: little rest, low temperature of the pasta, pasta still fresh, oven very hot and 
excess sugar. 

 Thick crust: hard dough, little rest of dough on the table, high dough temperature, lack of 
oven steam, overcooking time. 

 Thick cracks: very deep cut and little growth. 

 
Internal defects: 

 

 Grey kernel colour: excess malt, time-consuming growth, old pasta. 

 Bad texture: very hard dough, poorly balanced mixture, excessive enzymatic action, very 
old dough, formation of crust during fermentation, very high or very low temperature of 
the oven. 

 Bad taste: poor quality ingredients, insufficient salt or lack, poorly balanced formula, 
excess fermentation, poor fermentation, lack of hygiene in the factory, old emulsifiers. 

 Holes in bread: lack of salt, inadequate mixing, new dough, hard dough, little steam in 
the oven, very high growing temperature. 

 Sticky dough: too much sugar or liquids, too much mixing time. 
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Frozen bread 
This technology in Europe it emerged in the 1990s. It became known in 1995 in a fair held in 

Germany. The idea is that customers have fresh bread, made in their presence, which would save 

labour and equipment. Freezing technology is also extended to confectionery and pastry 

products. For its quicker sales, the hot spots were designed, shops that would work only with 

baking of the loaves and their sale. 

Frozen raw dough (raw bread) 

In the mixture, dough should be at a temperature of 18º to 20ºC to avoid fermentation, being 

divided and modelled soon after this process. It then goes to rest for 7-10 minutes, being frozen 

immediately at -35 ° to -40 ° C. The dosage of yeast is between 50% and 100% more compared to 

the direct method of manufacture. In addition to using enzymes and oxidizing agents that act at 

low temperatures, hydrocolloids are also used to retain water and help the gluten network 

withstand the freezing temperature. The use of strong flours with quality and quantity of gluten 

is suggested. The product should be packed in waterproof and oxygen resistant bags and 

resistant to low temperatures. It can be stored for up to 6 months at storage temperatures 

between -18 ° C and -20 ° C and when transported, this temperature must not be broken. 

Frozen pre-cooked bread 

The process is identical to the traditional baking technique, the incorporation of dough can be 

done without any problem and the time of the second fermentation is shortened compared to 

the traditional one and should be done in cold temperature. Dough passes through a pre-baking 

and leaves the product +with rigid structure without staining.  Cooling is done on the baking 

sheets to maintain the bread structure; it is done outdoors, then frozen at -35ºC to -40 ° C, at a 

fast speed between 45 and 50 minutes and packed in plastic bags. Stored at -18 and -20ºC. When 

cooked in the end, they can be defrosted, or not, cooking is at 210 ° C about 10 minutes. This 

product is found in markets such as cooled semi-baked breads or semi-baked breads packed in an 

atmosphere modified at ambient temperature. The defect in this process is the lack of peeling of 

the kernel called flanking. In this type of bread, flour should have a high content of gluten of good 

quality. 

Baked frozen bread 

In this process, bread is frozen after being baked. It is consumed after freezing at room 

temperature or by heating. In this process, the shell does not look crunchy. It works on breads, 

hamburger and sweet rolls. 

Quick freezing can be done through the mechanical system with cold air or the cryogenic system 

with nitrogen or carbon dioxide. 

In the market, there are mechanical cooling, freezing, cryogenic or cryogenic mixed mechanical 

lines. It is very important to maintain the temperature throughout the process, from the 

preparation of bread to the packaging. This process must be carried out in an air-conditioned 

environment between 10ºC and 15ºC to guarantee a production standard and prevent microbial 

contamination. 
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Quiz - Stages of bread processing 
 
Please tick the correct alternative:  

1-     

I – During the mixing process, yeast produce gases that are excellent for forming the bread 

crumb, so the dough temperature should be 35 ° C. 

II – Gliadin and glutenin proteins in the presence of water and mechanical action cannot form the 

gluten network. 

III – The ideal dough temperature at the end of the mixture is 26-30 ° C.  

IV – The temperature of the water will not influence the mixing process. 

 

All the alternatives are CORRECT. 

All the alternatives are INCORRECT. 

Only alternative III is CORRECT. 

Only alternatives II and III are CORRECT. 

 
2-  

A) The "dough completion point" occurs when dough has conditions of being stretched without 

breaking. 

B) When dough reaches the development of the gluten network and the mixing process is not 

interrupted, dough loses all gas, releases water and it becomes soft and sticky. 

C) The dough roll process is used in mixtures, when the kneader or mixer are of low speed. 

D) The function of the blend is to develop the gluten network. 

 
Only the alternative D is CORRECT. 

Only the alternatives A, B, and D are CORRECT. 

All are INCORRECT. 

All are CORRECT. 

 
3- Tick the correct alternative. 
 
I – The main fermentation takes place after the phase of mixture, when dough is at rest. 

II – During the fermentation process heat release occurs. 

III – During the process of fermentation of dough occurs loss of moisture.  

IV – During the fermentation, physical transformations occur as modifications of proteins. 
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Only alternative IV is INCORRECT. 

Only the alternatives II and III are CORRECT. 

All the alternatives are CORRECT. 

Only I, III, IV are CORRECT. 

 

4- There are chemical transformations that occur in dough during fermentation: 
 
A)   variation of dough consistency 

B)   colour change of dough 

C)   loss of moisture due to the action of enzymes 

D)   modifications in proteins 

 
All the alternatives are CORRECT. 

Only the alternatives A, B and C are INCORRECT 

All the alternatives are INCORRECT. 

Only the alternative D is CORRECT. 

 

5- There are transformations that contribute in the formation of the flavour and aroma of the 
bread. Choose the correct alternative: 

 
a)   Proteolytic enzymes acting on soluble proteins. 

b)   Monosaccharide consumption (glucose + fructose in CO2 and alcohol). 

c)   Proteolytic enzymes acting on insoluble soluble proteins. 

d)   The softening of dough to the viscoelastic properties. 

 
6- Review the following information 

  
I – The division of bread dough is not an operation that occurs immediately after the step of 

mixing bread dough. 

II – The division is an operation to obtain loaves of appropriate weight, as it is forbidden by law to 

sell bread per unit, but per kilo. 

III – The bread dough can be divided by hand or by dividing machines. 

IV – The division of bread dough is not a mandatory operation in the manufacture of French 

bread; they can be sold with different weights, as they are sold per unit. 

 
Choose the correct alternative. 
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All the alternatives are CORRECT. 

All the alternatives are INCORRECT. 

Only the alternatives II and III are CORRECT. 

Only alternative IV is INCORRECT. 

 
7- Review the statements and then mark the correct alternative. 

 
A)   After dough undergoes division and rounding, it needs to regain its extensibility through 

another, secondary fermentation. 

B)   The time of the secondary fermentation varies from 5 to 20 minutes. 

C)   The ideal temperature for secondary fermentation ranges from 30 ° C to 32 ° C. 

D)   The optimal temperature for secondary fermentation ranges from 26 ° C to 30 ° C. 

 
All the alternatives are CORRECT. 

Only the alternatives A, B and C are CORRECT. 

All the alternatives are INCORRECT. 

Only the alternative C is INCORRECT. 

 
8- Steps involved in modelling bread, analyse the following statements and mark the correct 

alternative: 

 
A) In the process of modelling or rounding, secondary fermentation is the next step by which 

dough needs to pass to recover. 

B) In the mechanical modeller, the processes of degassing, laminating, elongating, rolling and 

sealing dough occurs. 

C) In the modelling process, one can obtain the shape of bread that one wishes: bread type 

biscuit, hamburger type, wallet type, etc. 

D) The modelling process can be mechanical or manual. 

 
All the alternatives are CORRECT. 

Only the alternative D is INCORRECT. 

Only B and C are CORRECT. 

All the alternatives are INCORRECT. 

 

 
9- Choose the correct statement. 
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I – The bread cut happens after secondary fermentation. 

II – The final fermentation is not required for dough to be delivered. 

III – The duration of the final fermentation will depend on the type of bread and its formulation. 

IV – The "rest" of the pasta before the delivery is fundamental, because dough loses gas and 

needs to recover to give a good texture to the bread. 

 
Only I and III are CORRECT. 

All the alternatives are CORRECT. 

Only alternative II is INCORRECT. 

All the alternatives are INCORRECT. 

 
10- Look at the following information and select the correct alternative. 

 
I – At the delivery stage, yeast dies at 55 ° C. 

II – The physical modifications that occur during the baking of dough are: evaporation of water, 

gelatinisation of starch, increase of bread volume and release of aromatic substances. 

III – It is during the dispensing that free water of dough is evaporated, migrating from the interior 

to the surface, forming the hull of the bread. 

IV – The baking of dough is a chemical transformation that occurs due to the expansion of the 

gases, the increase in the water vapour tension and the oven temperature. 

 
Only alternatives II and IV are INCORRECT. 

All the alternatives are INCORRECT. 

Only I, II and III are CORRECT. 

All the alternatives are CORRECT. 

 

 

 

 

 

 


