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Objectives:  To enable the students to 

 

1.   Understand the importance of baking and confectionery. 

2.   Understand   the   principles,   role   of   various   food   components   involved   in baking 

and confectionery. 

3.   Develop   skills   and   responsibility   for   setting   up   bakery   and   confectionery 

units. 

Unit  I              Introduction  to  bakery 

Baking   industry   in   India.   Structure   and   Composition   of   the   Wheat   Kernel, Steps   and   

By   Products   of   Wheat   Milling,   Enrichment   of   Flour   and   Bread. Methods  of  making  

batters  and  doughs.  Principles  of  Baking,  Classification  of Baked Foods. 

Unit  II            Baking  ingredients 

Role  of  Ingredients  –  Flour,  Water,  Yeast,  Sugar,  Shortening,  Milk,  Egg,  Butter, Salt,   

Chemical   Leavening   Agents,   Spices,   Flavorings,   Fruits   and   Nuts,   Food Colors,   Setting   

Materials,   Cocoa   and   Chocolate,   recipe   balance,   storage   of baked products, selection of 

packaging materials. 

Unit  III          Factors  for  Setting  up  a  Bakery  Unit 

Factors   to   be   considered   for   Setting   up   a   Bakery   Unit   Types   of   ovens   – construction   

and   working   of   conventional   and   modern   ovens.   Equipments required   to   start   a   small   

bakery   unit   –   classification   of   major   &   minor equipments   –   description,   types,   

materials,   usage   of   each.   Maintenance   of major and minor equipment and tools. 

Unit  IV          Preparation  and  Decoration  of  Baked  Foods 

Bread   Making   –   Steps   and   Methods,   Role   of   Ingredients,   Variety   Breads, Qualities  of  

a  Good Loaf,  Bread  Faults  Cake  Making  –  Functions  of Ingredients, Cake   Mixing   Methods,   

Types   of   Cakes,   Cake   Judging,   Cake   Faults   and remedies   Biscuit   Making,   Cookie   
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Making   and   Pastry   Making,   Types   and techniques    of    Icing,    Frosting    and    fillings.       

Sensory    evaluation    of    baked products- objective and subjective methods. 

 

Unit  V            Confectionery 

Processing     of     Raw     Materials-Cocoa     and     Chocolate.     Making     of     Toffee, 

Chocolates,   Fruit   Drops,   Hard   Boiled   Candies(clear,   hard,   pulled,   grained, filled),    Soft    

candies    (basic    fondant,    modified    fondant    like    toffee,    fudge marshmallows,     gums,     

jellies,     chocolates)Bars,     Chewing     Gums,     Special Confectionery   Foods,  role  of  major  

components,  factors  affecting  quality  of  the product. 

Related  Experience 

Visit to Bakery units and Bakery outlets. Short 

internship/ training 

Text  Books 

1.   Dubey,  S.C.  (2002),  Basic  Baking  IV  Edition,  The  Society  of  Indian  Bakers, New 

Delhi. 

2.   Bakers  Handbook  on  Practical  Baking  (1998) Compiled and Published by 

US Wheat Associates, New Delhi. 

3.   NIR    Board,    The    Complete    Technology    Book    on    Bakery    Products, National 

Institute of Industrial Research, New Delhi 

Reference  Books 

1.   Fellows,    J.P.    (1998),    Food    Processing    Technology    –    Principles    and 

Practice, Ellis Horword Limited, London. 

2.   Avantina  Sharma,  (2006),  Text  Book  of  Food  Science  and  Technology, 

International   Book  Distributing  Co.,  Chaman  Studio  Building,  Charbagh, Luckno
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UNIT- I 
 

BAKING INDUSTRY IN INDIA 

 

   Bakery, a crucial segment of food processing industry, is one of the oldest and traditional activities in India. The 

bakery products are widely accepted for enhanced nutrient value and also for range of affordability. The eating trends of 

Indian citizens have experienced heavy fluctuation and this along with foreign impact and emergence of large section of 

female working population have all contributed to the rapid rise in bakery products demand, which resulted significantly 

for bakery industry growth trajectory in India. 

 

Consumers have been demanding newer options in bakery products and this demand is pacified by industry fortifying 

bakery products with the intention to satiate the rapidly increasing appetite of consumer aware with health concepts and 

nutritive value. 

 

Bakery industry has launched various healthy products and this has been enlisting cumbersome popularity at intense 

level. The involvement of big business houses in bakery chain has further caused tremendous growth in the sector. 

 

Growth rate in India 

 

As per recent data available, it is believed that Indian cake industry would reach the market capital of around US$882 

million by year 2024, with the CAGR of 12.5% during the forecast period 2019-2024. The Indian bakery market touched 

the huge value of US$7.22 billion in 2018 and is expected to reach US$12 billion by 2024 with CAGR of 9.3% during 

2019-2024.  

zzzzzzzzzZ   In the world of processed food industry, bakery has been the largest section and in that bread and biscuits comprises of 

around 82% of the entire bakery business all across the country. The business of biscuit manufacturing is so magnanimous 

in India that it is third-largest only after the United States and China. In simple terms, bakery segment can be clearly 

classified into three chief products: bread, biscuits and cakes. 

 

Bakery business is also classified as organised sector comprising big firms producing bakery products and unorganised 

sector comprising small-scale industry. Both the organised and unorganised sectors are heavily dependent on hygiene factor 

and it is flourishing on this very aspect. With the entry of few big fish in the market producing bakery products in India, 

the Indian consumers have been switching their taste preference and liking as well. The mushrooming of new bakery cafe 

chains like Barista, Cafe Coffee Day and Monginis; the demand for premium cookies and few baked product is on the rise 
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gradually. The organised sector in bakery industry contributes to 60% whereas unorganised sector contributes to 40% of 

the bakery industry in India. Organised sector in bakery industry comprises of around 2,000 small-scale bread 

manufacturers, 25-30 medium-scale manufacturing unit and two large-scale industries whereas the unorganised bread 

sector comprises around 75,000 to 85,000 bread bakers, mostly located in small towns. 

 

The chief players in bakery industry like Britannia and Parle account for around 40% of the total business share of entire 

volume of branded biscuits available in India. It is expected that the baked goods will maintain the growth by constant 

value at a Compounded Annual Growth Rate (CAGR) of almost 2% over the coming years. 

Rapid growth and expansion of contemporary retail outlets have marked the market in urban areas of India. In recent years, 

India has witnessed many international brands entering Indian market in bakery industry with immense importance in 

industrial map of our country. Heavy revenue has been generated by bakery industry achieving third position in processed 

food sector. 

 

In recent decade, new sophisticated equipment has been the trend in bakery industry. Not even bakery industry, but 

housewives have a great fascination for appropriate bakery equipment. Many have started keeping convection oven and 

Oven-Toaster-Griller (OTG) at their home places with the intent to bake certain easy to make and bake cookies. Pizza 

bases are purchased from the market and pizza is prepared and consumed at home. Few have started baking cakes as well 

for small events and treating guests with great gusto showcasing new flair for baking to the guest. This trend has added 

new dimension to the bakery industry. 

 

Challenges for bakery industry in India 

 

Apart from enormous growth, the other aspect of the same coin is that bakery industry has also been experiencing certain 

challenges and opportunities. The bakers have to face fluctuating government regulations, demand-supply chain, and 

increase in price of few raw ingredients like refined flour (chief ingredient of almost all bakery products). 

 

Along with this, the packaging norms for bakery products are not regularised. Bakery products do not have high shelf life 

and hence this proves to be the biggest threat to all bakers. The chances of bakery product getting worst in quality seem to 

be a big probability due to this character. The rising cost of operational functionality is also a major challenge to all bakery 

segments and poses a big challenge. 

The customers of any food products have been highly aware nowadays and they want the nutritional value to be mentioned 
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on the packet of every bakery product. This comes as a big threat to the unorganised sector of bakery industry. They cannot 

mention the nutritive value to the preciseness and they have their own limitations. 

 

Thus, it can be concluded that the world of bakery industry in India has endless scope for growth and India will undoubtedly 

experience enormous growth in recent upcoming years. This will prove beneficial to both the consumer and manufacturer. 

Consumers will have extraordinary bakery variant products whereas bakery manufacturer will have bigger-getting market. 

With certainty, bakery industry in India will overcome all challenges and threats; and will flourish with gigantic growth all 

across the globe. 

WHEAT STRUCTURE 

                   ENDOSPERM 

The endosperm is the potential white flour within the centre of the wheat grain. When milled, the 

endosperm fractures along the cell walls, and separates from the bran layers. 

The ease of separating the endosperm from the bran layers is determined by the wheat's characteristics. 

Hard wheats (used for breadmaking) will allow easy separation, whilst the endosperm of soft wheats 

(used for biscuit flours) does not separate as cleanly from the bran layers. 

BRAN 

The bran layers of the wheat grain consist of four separate layers: the pericarp; testa; nucellar layers and 

aleurone cells. Bran is nutritionally rich in protein and is used in the production of brown and wholemeal 

flours. 

WHEAT GERM 

The wheat germ is the embryo that would eventually develop into the wheat plant. It is rich in certain 

vitamins, protein and oil. Consequently, it is often used in health foods, such as fortified bread and whole 

meal flour. 
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COMPOSITION OF WHEAT KERNEL 

 

 

 

 

Picture above give an idea of the structure of a wheat kernel and its various constituents, as well as its % mineral matter 

(ash content on dry matter basis). The amount of each constituent in the whole kernel is also given in percent. 
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Chemical composition of different parts of the grain  (According to Bruckner) 

 

The flour cells (endosperm) are mainly filled with starch and protein, and represent a dry reserve for the germ. The sprouting 

germ derives its first nourishment from this part. The thickness of the whole bran varies with the varying thickness (0.048 

– 0.066 mm) of the longitudinal cells (pericarp). The colorless aleurone cells do not cover the germ. The ash content of 

these cells is more than 20 times higher than that of the white flour (endosperm). This layer is approx. 0.05 mm. thick and 

contains up to 30% protein (but no gluten protein), lipids (another 30%), vitamins and enzymes. A toxic substance has 

been found in the aleurone fat of the rye kernel which is of importance in animal feeding. 

 

The nuccelar epidermis is situated between the aleurone cells and the seed coad (testa). The latter is only semi-permeable 

for moisture, besides the carrier of the brown color, and prevents the penetration of mold (fungi) into the kernel. In older 

publications, the hyaline layer was held responsible for the semi-permeability. 

 

The greatest part of the vitamin B1 content of the whole kernel is concentrated in the scutellum, i.e. 62%, whereas another 

32% is contained in the aleurone cells. A point to be considered is that this 62% is concentrated in the scutellum in only 

1.5% of the kernel weight. The whole endosperm only contains 2.8% of the total vitamin B1 content, and the germ itself 

only 2%. 

 

The actual germ takes up water very easily and swells to a great extent. It is high in protein, fat and mineral matter, and is 

also rich in enzymes and vitamins. Undamaged, it does not spoil. The scutellar ephitelium cells adjacent to the endosperm 

grow to approximately double their length into the flour during germination of the kernel. 

 

MILLING OF WHEAT 

Wheat is not just wheat. Six classes and several hundred varieties of wheat make possible the hundreds of wheat foods 

made worldwide. For example, hard wheat flours provide for a variety of bread products; durum semolina and flour are 

used in pasta. Soft wheat flours produce an array of crackers, cookies, cereals, cakes, pancakes, breading and pastries. 

Many mills specialize in the type of wheat they process and this specialization can be based, in part, on mill location. 

 



BAKERY AND CONFECTIONAY                                                     UNIT- I                                 INTRODUCTION TO BAKERY          

 
 

 
DEPARTMENT OF NUTRITION AND DIETETICS 

Grain delivery 

Grain is delivered to mills by covered trucks and hopper railcars. The distance the grain has traveled varies greatly. In 

some cases it has traveled hundreds of miles in a 110-car unit train. In other instances it is being delivered from a local 

farm in the same county. Grain deliveries will frequently have gone through a number of aggregation steps prior to 

arriving at the mill (farmer, country elevator, terminal elevator etc.). The number of conveyances making deliveries of 

grain can vary depending on the time of year with more deliveries at harvest time. 

Grain standards 

 

Before wheat is unloaded at a facility, samples are taken to ensure it passes inspection. Grain is tested for moisture content, 

test weight, unsound kernels, and foreign material. Grain is graded according to the US Grain Standards and is also subject 

to commercial specifications set by the miller. Typically wheat used in milling is #2 grade or better. At unloading, product 

control chemists begin their tests to classify wheat and determine end-use qualities. The results from these tests determine 

how the wheat will be handled and stored. 

The U.S. Grain Standards Act facilitates trading in grain.  Administered by the USDA’s Grain Inspection, Packers and 

Stockyards Administration (GIPSA) it provides criteria for determining the kind, class, and condition of grains and oilseeds. 

Standards define quality and condition factors and set grade limits based on those factor determinations. Mills, however, 

must use commercial specifications that are even more rigorous than the U.S. Grain Standards when testing for natural 

toxins, evidence of pest exposure, stress cracks, etc. Sampling, grading and testing of grade and quality factors continues 

throughout the storage, handling and milling processes. 

Grain storage 

Once the grain has passed inspection it is unloaded directly from the delivery vehicle into pits and moved via conveyors 

and bucket elevators into large bins or silos. Storing grain is a science. The right moisture, heat and air must be 

maintained or the wheat may mildew, sprout, or ferment. During storage the grain may go through a fumigation process 

to eliminate insect pests. Wheat is stored according to protein level and other quality considerations. Storage times vary. 

Many mills will clean the wheat at this time to obtain better storage results. Millers frequently draw from different silos 

to blend different types of wheat with distinct performance properties to achieve the desired end product. 

HACCP 

Using their written Hazard Analysis and Critical Control Point (HACCP) plan, grain millers identify potential food safety 
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hazards so that key actions can be taken to reduce or eliminate the risk of those hazards. Millers are working to eliminate 

critical control points before they become problems. This increases the reach and impact of precious food safety resources. 

Milling pre-requisite programs consist of inspection and testing of raw grain as it arrives at the mill, sanitation programs, 

pest control programs, current Good Manufacturing Practices (GMPs), traceability and recall programs, shipping and 

receiving procedures that cover truck and railcar inspections and sealing, chemical control programs, allergen control 

programs, customer complaint responses, and lab testing procedures as well as many others. These programs also cover 

preventative maintenance programs, machinery and equipment programs, supplier programs, grounds and facilities 

programs. 

A number of steps in the milling process enhance product integrity 

 

When it is time to mill the grain it moves from the bottom of the silo/bin through conveyors to the top floor of the mill 

where the cleaning process begins. 

Cleaning the wheat   

-The first milling steps involve equipment that separates grain from seeds and other grains, removes foreign materials that 

might have originated during the farmer’s harvest such as metal, sticks, stones and straw; and scours the kernels of wheat. 

It can take as many as six steps. The machines that clean the grain are collectively called the cleaning house. 

Magnetic separator  

The grain first passes by a magnet that removes ferrous metal particles. It will pass through other metal detectors after 

milling to ensure that no metal pieces are in the finished product. Magnets are also positioned throughout the milling 

process and at the last step prior to load-out. 

Separator  

 Vibrating or rotating drum separators remove bits of wood, straw and almost anything else too big or too small to be the 

desired grain. 

Aspirator  
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Air currents act as a vacuum to remove dust and lighter impurities. 

De-stoner  

 Using gravity, the machine separates the heavy material from the light to remove stones that may be the same size as the 

desired grain. 

Disc separator  

 The grain passes through a separator that identifies the size of the kernels even more closely. It rejects anything longer, 

shorter, more round, more angular or in any way a different shape. 

 Scourer  

 The scourer removes outer husks, dirt in the kernel crease and any smaller impurities with an intense scouring action. 

Currents of air pull all the loosened material away. 

 

Impact Entoleter  

 Centrifugal force breaks apart any unsound kernels or insect eggs and aspiration rejects them from the mill flow. From 

the entoleter, the sound wheat flows to grinding bins, large hoppers that control the feeding of the wheat to the actual 

milling process. 

 

Color Separator  

 Newer mills may also utilize electronic color separators to simplify the cleaning process. 

Tempering wheat 

 

Now the wheat is ready to be conditioned for milling. This is called tempering. Moisture is added in precise amounts to 

toughen the bran and mellow the inner endosperm. This makes the parts of the kernel separate more easily and cleanly. 

The length of soaking time can range from 6-24 hours. The time and temperature depend on the type of wheat and its 
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moisture level. Temper water may be treated with ozone or chlorine to maintain sanitation in this wet environment during 

the tempering process. 

Grinding wheat 

 

The wheat kernels are now ready to be milled into flour. The modern milling process is a gradual reduction of the wheat 

kernels through a process of grinding and sifting. The millers’ skill is analyzing the wheat and then blending it to meet the 

requirements of the end use. This science of analysis, blending, grinding, sifting and blending again results in consistent 

end products. 

Wheat kernels are measured or fed from the bins to the “roller mills”, corrugated cylinders made from chilled steel. The 

rolls are paired and rotate inward against each other, moving at different speeds. Passing through the corrugated “first 

break” rolls begins the separation of bran, endosperm (starch) and germ. 

There are about five roller mills or breaks in the system. Again, the goal is to remove the endosperm from the bran and the 

germ. Each break roll must be set to get as much pure endosperm as possible. The “break” rolls, each have successively 

finer corrugations. After each trip through the break rolls, the grist is sent back upstairs to drop through sifters. The system 

reworks the coarse stocks from the sifters and reduces the wheat particles to granular “middlings” that are as free from bran  

as possible. 

In some mills double high roller mills eliminate elevating and sifting the product between two successive passages in the 

milling process, thus increasing efficiency. 

Sifters 

The broken particles of wheat are elevated through pneumatic tubes and then dropped into huge, vibrating, box-like sifters 

where they are shaken through a series of bolting cloths or screens to separate the larger from the smaller particles. 

Inside the sifter, there may be as many as 27 frames, each covered with either a nylon or stainless steel screen, with 

square openings that get smaller and smaller the farther down they go. Up to six different sizes of particles may come 

from a single sifter. Larger particles are shaken off from the top, or “scalped,” leaving the finer flour to sift to the bottom. 

The “scalped” fractions of endosperm called middlings are reduced in a smooth roller system to the particle size of flour. 
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In hard wheat mills, the product is then subjected to a purifying process. A controlled flow of air lifts off bran particles 

while at the same time a bolting cloth separates and grades coarser fractions by size and quality. 

The process is repeated over and over again, sifters to purifiers to reducing rolls, moving up and down and across the mill 

in a series until the maximum amount of flour is separated, about 75 percent of the wheat kernel. 

Bleaching the flour 

Toward the end of the line in the millstream, if the flour is to be “bleached,” the finished flour flows through a device that 

releases a bleaching-maturing agent in measured amounts.  This duplicates the natural oxidation that occurs when flour is 

allowed to naturally age as in the old days when flour was stored for a few months. This whitened the flour and improved 

its baking characteristics. The modern bleaching process simply duplicates this natural oxidation process, but does so more 

quickly. 

In the bleaching process, flour is exposed to chlorine gas or benzoyl peroxide to whiten and brighten flour color. The 

bleaching agents react and do not leave harmful residues or destroy nutrients. In soft wheat products chlorine gas is also 

used to control cookie diameter and cake height. 
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Enrichment, malt and leavening 

The flour stream passes through a device that measures out and releases specified quantities of enrichment. Malt may be 

added to bread flours at this point to add loaf height as well for flavor. 

Grains have been enriched since 1941 with iron and the B vitamins riboflavin, niacin and thiamine. As a result, the crippling 

diseases pellagra and beriberi have been eradicated from the U.S. population. In 1998, folic acid was added to the 

enrichment formula. Data from U.S. birth certificates indicate neural tube defects have decreased by 19 percent and spina 

bifida by 23 percent following folic acid fortification in the U.S. grain food supply. Enriched grain products have more 

than twice the amount of folic acid as whole wheat. A slice of enriched white bread has 37 mcg versus whole wheat at 17.5 

mcg. Studies show folic acid may also help prevent heart disease, cancer, strokes and Alzheimer’s disease. 

Finished product testing 

 

After milling, lab tests are run to ensure that the flour meets specifications. Millers also conduct routine monitoring of 

indicator natural organisms. Although dry flour does not provide an environment that is conducive to microbial growth, it 

is important to understand that flour is a minimally processed agricultural ingredient and is not a ready-to-eat product. 

Flour is not intended to be consumed raw. The heat processes of baking, frying, boiling and cooking are adequate to destroy 

any pathogens that may be present in flour and reduce the potential risk of food borne illness. 

 

 

BYPRODUCTS OF WHEAT 

 

Since, wheat grain consists of several parts and the processing of wheat grains lead the production of many derived 

products, solely depending upon the component of the wheat grain. 

A wheat grain consists of four major parts. Their weight is expressed as a percentage of the total seed as follows: 

• Seed Coat (Bran): 10 percentage 

• Aleuron layer (Bran): 2 percentage 

• Endosperm: 83 percentage 

• Germ: 5 percentage 

• Total 100 percentage 
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The endosperm contains starch granule cells, fixed in the protein matrix, and is coated with cellulose wall. The endosperm 

is surrounded with aleuron cell layer. The grain has a protective covering called the seed coat. Scutulum separates the germ 

from the endosperm. 

 

Wheat seeds get milled into floor though below basic steps: 

 

Preparing the wheat – Where the wheat is weighed, inspected and graded 

Cleaning – The removal of impurities 

Tempering – During this stage the wheat is soaked in water to make it easier to remove the outer bran layer 

Gristing - This involves mixing different wheat to create a specific kind of flour. 

Milling – The milling process can either produce distinct products- wheat bran, refined white flour, wheat germ – that can 

be packaged and sold separately, milled together to produce a whole grain flour or blended to form different flours. 

Blending – Different components are blended back together to form different flours. For example, whole wheat flour is a 

blend of white flour and wheat bran. 

Enriching and fortifying – The addition of vitamins and minerals identified in government regulations. 

 

Derived Products 

In the industrialized world, wheat milling yields flour and mill feed. Before milling, the grain is cleaned and the moisture 

content of the grain is increased to easily separate the bran (the outer portion of the kernel called seed coat plus the aleuron 

layer) and the germ from the endosperm. The milling process yields generally 72 to 74 percentage flour. The rest is mill 

feed. The advanced milling process yields wheat bran, semolina, wheat germ and wheat germ oil as the main secondary 

and derived products. 

• The first milling by-product is bran. Bran includes the coarse outer covering of the seed and lesser amounts of flour. 

Nutritionally, bran primarily contains fiber and protein. 

• The second milling by-product is flour. Flour is fine in texture. Flour primarily consists of the gluten and starch. 

The crude fiber content of flour is low. 

• The third by-product is germ meal. Recall, the germ is the embryo of the seed. The germ is high in lipids and 

protein. Germ meals are classified as protein sources. 
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• The next grain milling by-product is grain screenings. Grain screenings are a mixture of dust, chaff, weed seeds, 

broken grains, unsound grains, and all other materials separated during cleaning and processing. 

 

Flour: The wheat flour can be white enriched or whole wheat.  The type of flour depends upon what to bake or cook. 

• Enriched while flour is all purpose flour 

• Cake and pastry flour produce lighter texture and these are great for baking cakes 

• Whole wheat flour is good source of fiber 

• Bread flour has higher gluten content and useful for making bread 

Bread: Today’s grocery shelves are stocked with numerous varieties of bread – enriched white, whole wheat, whole wheat 

grain and multi grain. 

Semolina: Semolina is the end product from the milling of durum wheat. High quality durum semolina is used to make 

long pasta such as spaghetti. Short pasta can be made from semolina or combination of semolina and all-purpose flour. 

 

FLOUR ENRICHMENT 

 

What is Flour Enrichment? 

Flour enrichment is the addition of nutrients to white flour that are removed during milling. When wheat is milled, bran 

and germ from the wheat kernel are removed and the endosperm is processed into white flour, striping all dietary fiber, 

minerals, and vitamins.1 Flour enrichment adds back the naturally occurring ones. 

Flour enrichment calls for the addition of the following:2 

• Niacin 

• Thiamin 

• Riboflavin 

• Folic acid 

• Iron 

Flour enrichment began due to the increase in the diseases caused by vitamin and mineral deficiencies. The nutritional 

needs of North Americans are re-evaluated periodically and flour enrichment is adapted. 

https://youtu.be/-nPamuSWd_8
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Origin 

Flour enrichment can provide an important source of iron in the diet. In the U.S., flour enrichment was established in the 

1930’s as the popularity of white flour increased. Health concerns about the rise in cases of diseases such as beriberi and 

pellagra led to an examination of white flour. Both beriberi and pellagra are caused by vitamin and mineral deficiencies. 

The addition of B vitamins and iron to white flour eliminated the diseases beriberi and pellagra.  

The initial enrichment of white flour called for niacin, thiamin, riboflavin and iron. In the 1990’s folic acid was added in 

order to prevent the risk of coronary heart disease and birth defects such as spina bifida.The use of enriched flour is less 

common in countries where wholemeal flour is preferred. 

Function 

Flour enrichment provides added minerals and vitamins to refined white flour. 

Flour enrichment provides the following: 

• Thiamin aids digestion and helps the body process fat and carbohydrates. 

• Riboflavin is an essential vitamin that aids the body in the use of protein. 

• Niacin is responsible for preventing pellagra. 

• Pellagra is a nutrients deficiency disease that can lead to death if untreated. Iron is essential to prevent anemia. 

• Iron carries oxygen from the lungs to other parts of the body. 

Nutrition 

Flour enrichment for white flour per pound has the following:2 

• Thiamin: 2.9 milligrams 

• Riboflavin: 1.8 milligrams 

• Niacin: 24 milligrams 

• Folic acid: .7 milligrams 

• Iron: 20 milligrams 
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Commercial production 

Wheat goes through the milling process to become flour. White flour that is produced from the grounded endosperm of the 

wheat kernel has had all vitamins and minerals striped. After processing white flour is run through a device that measures 

out specified quantities of enrichment. If the flour is self-rising, a leavening agent, salt and calcium are also added in exact 

amounts. 

Application 

Flour enrichment allows for greater nutritional availability to refined white flour. 

It can be used in bread, cakes, cookies, and quick breads. Enriched flour may be used in formulas the same way as ordinary 

flour. 

FDA regulation 

The FDA provides specific guidelines for flour enrichment under CFR § 137.165.5.2 Enriched flour must conform to the 

U.S. Standards of Identify. 

According to FDA regulations, flour enrichment or fortification of food products are not mandatory. A policy is in place 

to identify fortification practices that food manufacturers should follow along with labeling guidelines. 

ENRICHED BREAD 

The main ingredient in enriched bread is refined, white flour. To produce white flour, manufacturers remove the outer 

coating -- also known as the bran -- and the germ of the kernel. The endosperm or inside of the kernel is then ground 

into a fine flour. Bread manufacturers replace many of the nutrients lost during milling when preparing the dough for 

enriched bread so that it contains the same nutrients as those in whole-wheat bread, but they do not replace the fiber lost 

during milling. 

Wheat Kernel 

The wheat kernel has vitamins, minerals, protein and carbohydrates. The bran contains the most vitamins and minerals, 

and the endosperm has fewer nutrients. The endosperm is easier to digest than the bran or germ and reduces fat that can 

cause rancid flour. It also provides three-quarters of the protein contained in a whole-wheat kernel. 
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Enriched  

White flour loses more than three-quarters of its fiber, half of its calcium and phosphorus, half of its thiamine, more than 

three-quarters of its niacin and one-third of its vitamin E. The nutrients added back into white flour to make enriched 

bread include thiamine, riboflavin and niacin, according to Purdue University Food and Nutrition Specialist, Sandra D. 

Simons. These nutrients are members of the B complex vitamins. Thiamine or vitamin B1 aids in normal nervous system 

functioning. Riboflavin or vitamin B-2 promotes healthy vision, provides energy and aids in healthy skin. Niacin helps 

you digest foods and helps maintain a normal appetite and nervous system. 

Fortified 

Fortified bread is enriched with nutrients added back into the flour after milling. The two nutrients to look for in fortified 

breads are folic acid and iron. Folic acid helps prevent some birth defects and lowers the risk of heart disease and some 

cancers, according to the Linus Pauling Institute. The iron in fortified, enriched bread helps carry and store oxygen in 

the blood, produce energy, protect cells and enhance healing. 

Considerations 

When eating enriched bread, find other foods that add fiber into your daily diet, like fruits, vegetables or whole-grain 

bread. Whole-grain breads, which are made with the entire wheat kernel, provide fiber that can reduce the risk for heart 

disease and some types of cancer and of developing diabetes. 

METHOD OF MAKING DOUGH 

 

What is dough mixing? 

Dough mixing is a process in which flour and water are mixed until gluten is developed, a result of the enhanced interaction 

between dispersed and hydrated gluten-forming proteins. It’s quite different from batter mixing due to differences in their 

respective formulations—specifically, the proportion between dry and liquid ingredients. 

The goal is to: 

1. Incorporate air 

2. Hydrate dry ingredients 

https://bakerpedia.com/processes/batter-mixing/


BAKERY AND CONFECTIONAY                                                     UNIT- I                                 INTRODUCTION TO BAKERY          

 
 

 
DEPARTMENT OF NUTRITION AND DIETETICS 

3. Homogenize the dough by evenly distributing all the ingredients 

4. Knead the dough 

5. Develop the gluten 

How does it work? 

Dough mixing can be viewed as a simple reaction in which the reactants transform into a homogeneous and aerated dough. 

Flour + Water + Air + Energy(work)  Dough 

The mixed dough consists of continuous (gluten) and discontinuous or dispersed (air cells) phases. Ideally, this mechanical 

process creates a visco-elastic mass that has optimum dough handling properties and gas retention capacity, essential for 

product expansion during proofing and oven spring. 

Dough formulation that fall into the “dough mixing” concept should meet the following conditions: 

• Use of flour from hard wheat. All-purpose and soft/hard wheat flour blends can also be used). 

• Hydration levels of 50–70% depending on the presence of bran, amount of protein and degree of starch damage in 

the flour. 

• Flour and water (combined) usually represent more than 70% of total formula weight (rich and sweet doughs) and 

at least 90% of formula weight (lean doughs). 

Relevance 

Mixing is a crucial step in all dough systems used for the manufacture of yeast-leavened baked goods. It is critical to obtain 

the right rheological properties and consistency of the dough for the production process to run smoothly, as well as achieve 

the desired finished product quality. 

• In Sponge and Dough Systems: The sponge is mixed first and then ferments. The second mix is dough mixing, 

where the objective is to develop the gluten. 

• In Straight Dough and No Time Systems: Dough mixing happens only once. 

• In Continuous Mixing Dough Systems: The first mixing is a blending step, which is not intensive in nature. The 

goal here is to distribute and incorporate ingredients evenly. After a set time in a fermentation and holding tank, a 

second mixing step occurs. This is mechanically intensive, since the goal is to develop the gluten. 

https://bakerpedia.com/processes/sponge-and-dough/
https://bakerpedia.com/processes/straight-dough/
https://bakerpedia.com/processes/continuous-mixing/
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Stages of dough mixing 

1. Pick up: dough is sticky, cold and lumpy. 

2. Initial development: dough gets warmer, smoother and drier. 

3. Clean up: dough is at maximum stiffness and comes together as one cohesive mass. 

4. Final development: Dough is at the correct temperature and handling quality (gluten film is visible, and the dough 

is ready to be discharged from mixer). 

5. Letdown: The gluten matrix begins to degrade. The dough is too warm and sticky, lacks elasticity and has too 

much flow. 

6. Breakdown: dough is beginning to liquefy. At this stage, the dough is not salvageable and cannot be used to make 

bread. 

Excessive mechanical energy and shear break-down the relatively stable molecular interactions between gluten-forming proteins 

such as disulphide bonds (S–S). This causes depolymerization of large gluten aggregates.2 

In this stage the dough becomes a fluid and viscous mass (with minimum or no elasticity) that has lost most of its water 

holding capacity. As a consequence, most of the retained water is released and dough becomes excessively sticky. 

Relationship between mixing stages and dough status 

Mixing stage Dough status 

Pick up Dough not ready 

(undermixed) 

Ingredients insufficiently dispersed (mixture is not homogeneous yet). 

Initial 

development 

Gluten-forming proteins (gliadins and glutenins) gradually become hydrated 

and start to develop gluten. Kneading and air incorporation initiates. 

Clean-up Gluten is partially developed (too elastic and poorly extensible). 

Final 

development 

Dough mixed 

sufficiently 

Gluten fully developed. Dough has optimum handling properties and gas 

retention. Air cells are subdivided and re-distributed. 

Letdown Initial stage of 

overmixing 

Gluten starting to become weak. 

Breakdown Final stage of 

overmixing 

Gluten too weak. 
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Effects of Undermixing (dough too cold): 

Dough Finished Product 

• Stiff and too elastic 

• Erratic scaling and poor sheeting and moulding 

• Proofs slower (yeast activity is slower at lower 

temperatures) 

• Poor pan flow 

• Low volume (poor gas retention as final 

development did not occur) 

• Collapsed sidewalls or top 

• Dense and firm crumb (poor air incorporation) 

• Poor symmetry 

• Corners are too round 

 

Effects of Overmixing (dough too warm): 

 

Dough Finished Product 

• Slack, wet and sticky 

• Difficult to process and to prevent doubles 

• Proofs at a faster rate (yeast activity increases with 

temperature) 

• Has diminished process tolerance 

• Excessive pan flow 

• Excessive volume (dough too extensible) 

• More open crumb grain 

• Sharp corners (packaging damage is 

possible) 

 

Application 

Different mixers can be used in making bread dough. Capacity (pounds of dough per hour), energy consumption, rpm, 

acquisition costs, level of process control, hygienic design, are some features that high-speed bakers often consider buying 

dough mixing equipment. 

• Continuous mixer 

• Horizontal mixer (batch-mode operation) 

• Spiral mixer (batch-mode operation) 

• Tweedy or Chorleywood bread mixer (batch-mode operation) 



BAKERY AND CONFECTIONAY                                                     UNIT- I                                 INTRODUCTION TO BAKERY          

 
 

 
DEPARTMENT OF NUTRITION AND DIETETICS 

The addition of salt, sugar and fat should be delayed to reduce dough mixing time. This helps gluten proteins hydrate and 

develop quickly (clean-up stage takes much less time), and provides maximum friction against mixer bowl. 

Mixing is an intensive mechanical operation that produces heat from friction. This is evidenced by the temperature increase 

in the mass being transformed into dough. For proper machining during makeup, a final dough temperature should be close 

to 76–82°F (25–28°C). 

To assess if the dough is properly developed, perform the gluten film test. A small portion of dough is stretched between 

the hands into a thin, smooth, translucent film to test its extensibility and elasticity: 

Sugar batter or creaming method: Fat and sugar added little at a time are creamed together till light and fluffy, and the 

mixture falls from the spoon with a little jerk. To this beaten egg is added a little at a time and mixed. Fold in flour into the 

mixture. Milk is used to make up the mixture to drop batter consistency. The mixture is poured in a prepared cake tin and 

baked. 

Flour batter method:Equal quantity of flour and fat are creamed together. The weight of broken eggs and its equivalent 

weight of sugar is taken. Egg is beaten while adding sugar gradually till it is light and frothy. This is added to creamed 

mixture lightly avoiding over beating. Sugar, if left over, is made into solution and added to the mixture and the left 

over flour is folded in. This mixture is put in a prepared cake tin and baked. 

Flour sugar batter method: The method is very similar to the flour batter process, with the exception that a solution / 

mixture of eggs and sugar is made instead of a sponge. This solution is added to the creamed fat and flour in a number of 

additions (little by little) for the sugar batter method or in a steady stream. The remaining flour is added at the final stage. 

Milk is used to make up to drop batter consistency 

Boiling method:In this method egg and sugar are beaten to a stiff froth over a water bath. In whipping of eggs and sugar, 

aeration takes place. The fat is melted. The flour is folded in the egg mixture lightly adding melted fat alternatively 

with flour. The whole mixture is made to drop batter consistency adding water if required. The mixture is poured in 

prepared cake tin and baked. By this method better volume is achieved than the ordinary sponge method. Also the cake is 

light, tender, spongy and delicious. It is baked for a short time. This method is suitable for special cakes such as Medeira 

and Genoese sponge cake. It is not a suitable method for fruit cake because the melted fat is so soft that the fruits may sink 

to the bottom. 

http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109424
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109304
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109304
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109304
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109447


BAKERY AND CONFECTIONAY                                                     UNIT- I                                 INTRODUCTION TO BAKERY          

 
 

 
DEPARTMENT OF NUTRITION AND DIETETICS 

Blending method: It is a simple method and more popularly used in western countries where egg powders are used in the 

cake formula. This consists of beating together the total quantity of flour, fat, shortening, salt, baking powder, milk, sugar, 

colour, eggs and essence. It is made with high grade fat and special flour. It is called mixer or blender method where 

ingredients are added together in mixing machine and blended into a cake batter. Labour and time wise it is an economical. 

BASIC PRINCIPLES OF BAKING 

“Baking can often be referred to as the chemistry of cooking. All ingredients must be accurately measured, and 

measurement is critical’’ 

Baking is an altogether new world that incorporates an entire set of new principles, techniques, and strategies and figuring 

out how to bake can take numerous years. In the culinary business, it is so wide that it is generally done as a specialization. 

To help you out with the basic principles of baking, we have categorized the complete process of baking below! 

 

1. Ingredients 

If you were to substitute carrots for turnips in a stew, would you observe an extreme change in the flavour? Not so much. 

The impact would be almost none. With regards to baked desserts, changing an ingredient produces an enormous impact 

on the dessert and can on a very basic level change the dessert. There are various flours, fluids, fats, and sugars that all 

work in a different way. Even the temperature of all the ingredients should be perfect for a perfect dessert. Bread flour and 

cake flour are not the same, nor are butter and shortening. Substitute one element for another, and the outcome will be 

totally unique. So, choosing the accurate ingredients according to the recipe you are following is very important. 

2. Different Types of Flours 

There is a wide variety of flours that can be used in the process of baking. Wheat flour is the most well-known flour that 

is utilized in baking. It is available in a wide range. Wheat flour is the main flour that can easily generate gluten. Gluten is 

the tough, rubbery substance made when wheat flour is blended in with water. It gives structure, appearance, and contain 

gases in the dough. In the case that there was no gluten, you would not have raised bread. 

Many flours, when combined, produce all-purpose flour which you generally buy in supermarkets. It is around ⅓ soft and 

⅔ hard flour and is broadly utilized in home baking. It can be easily used in many cake recipes, but professional bakers 

avoid this flour. 

http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109329
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109306
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109304
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109303
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=109420
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3. Leavening Agents 

A leavening agent plays an important role in the procedure or recipe that generates air, offering an ascend to a heated 

dessert. When you look at bread closely, you'll notice the number of air pores contained inside it. The air pores are made 

by leavening agents and are fundamental in providing light and fluffy desserts. A proper selection of the leavening agent 

is very necessary, and a bad choice can ruin the taste and structure of the desserts. 

4. Mixing Methods 

There are numerous mixing strategies that are utilized to deliver various doughs and batters. Knowing these mixing 

techniques is very important, and most of the cake recipes assume that you know these techniques and differences between 

each one of them. The basic mixing methods that you should know are blending, beating, cutting, creaming, folding, 

stirring, kneading, sifting, and whipping. So, according to the mixing method mentioned in the cake recipe you follow, do 

it properly for a perfect cake! 

5. Heating 

Preheating the oven is as significant as extending the legs before a run, or heating up the vehicle before starting, or letting 

the water get hot before you go for a shower. Preheating is important to give an underlying push of warmth. Numerous 

dough and batters which are made utilizing leavening agents like yeast, baking powder or baking soda require a decent 

push of warmth toward the start for the ideal ascent, texture, and browning. That’s why it is instructed to preheat the oven 

while you prepare the batter. 

So, these are some of the very basic principles of baking. Of course, there is a large list of guideline and principles in 

baking, and you can go for it if you are trying to get a degree or speciality in the same! For your basic home baking, the 

above-mentioned principles will do the work for you! If you are not much interested in baking, you can always buy cakes 

online like jar cakes, cupcakes, designer cakes, etc. Happy baking! Happy eating! 

  

 

CLASSIFICATIONS OF BAKED FOODS 

https://www.floweraura.com/cakes
https://www.floweraura.com/cakes
https://www.floweraura.com/cakes/themed
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Most everyone has experienced the pleasant sensation of walking into a bakery and smelling the sweet aroma of fresh-

baked goods right out of the oven. In an age where prepackaged and frozen foods dominate the retail grocery industry, 

bakeries provide a refreshing alternative and wide variety of delicious treats. According to the business analysis firm 

Hoovers, bakery popularity is reflected in the fact the United States has approximately 2,500 commercial bakeries earning 

annual revenue of more than 25 billion dollars. 

1.Bread 

There’s nothing dreamier than obtaining a loaf of freshly baked bread right out of the steaming oven. Just the aroma of the 

tempting scent churns some of the world’s most celebrated foods worth baking and delighting the masses of bakery lovers! 

Using just a handful of fundamental ingredients, such as the basic flour, yeast, water, and salt to the final baked product, 

you can always learn to experiment with all the basic kinds of bread such as shortbreads, flatbreads, etc and that’s why its 

most important among the types of bakery products and found in all the bakery foods list. 

2. Cakes 

bakery products like Layer cakes, cupcakes, snack cakes, roulades, and even cheesecakes, the very sound of building high 

castles made of delicious cakes is too wonderful to imagine, beyond the extent of imagination and no power of fancy words 

can describe how very scrumptious having a bakery full of cakes can be! Cakes can be either too simple or quite fancily 

made, such as the wedding cakes served on beautifully oriented events such as birthdays, Christmas, wedding showers, 

baby showers, and bridal showers, and a lot more! 

3. Candies 

Do you like to eat candies? Well, I love candies and if I could wish, I’d love to have fields of cotton candies, just as it 

happens in Disney movies! 

Candy and confections range from chewy nougat and pralines to fudge, caramel, and toffee flavors are some of the best 

ones that are universally loved by all confectionary lovers. The cutest thing about all kinds of candies are that they are 

bound by sugar, the most common ingredient that unifies all the candies. Candies might be crystalline or non-crystalline, 

nougat, and fudge and lollipops and colorful caramels to delight the sugar aficionados! 

 

4. Chocolate Confectionaries 

https://en.wikipedia.org/wiki/Cupcake
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Chocolates are one of the most treasured ingredients used in baking, and a true passion for all the bakers and important in 

all the products in bakery, especially when it comes to creating charming candy and other confectionaries. 

Chocolate confectionaries such as the cocoa to milk chocolate to bittersweet dark Belgian chocolate, the variety of 

chocolate confectionaries and delicacies is endless and these days, a lot of new recipes emerge day by day to thrill the 

chocolate lovers. The various types of chocolate and when and how to use them can add tons of accolades to your product 

or simply ruin it! 

Find all this, along with how to melt the exquisitely flavored chocolate, and plenty of handy tips for success here. 

5. Cookies 

When we learn to bake cookies in the baking school, we are taught to create cookies and I always love to make them 

dropped, sliced, molded, rolled and cut into interesting shapes, baked into small bars, crammed with exotic fillings and 

finally decorated with the most gorgeous glazing to create the best cookies in the town. 

They might be baked sumptuously and served as desserts, especially for casual use or even a pristinely formal one, such as 

the festive get together parties and other joyous occasions. Cookies are some of the most popular baked goods and they are 

universally preferred to be baked even at home, being a fine impromptu dessert to make in no time. They always cost quite 

less but taste awesome, isn’t it? 

6. Pastries 

 

Do you like to experiment with gorgeously colored pastries and be the best pastry maker? Be it be the most flavorsome 

pies, tarts, sourdough to the complexly made doughs to bake the exotic croissant, Danish, puff, and a lot more, pastries are 

an extensive category of bread-type baked goods that can be sweet or savory or simply full of yummy flavor that might 

cause a sharp rise in your beta-endorphin levels! 

Pastries are indeed very charming to eat and they are widely used during the high tea parties. Although a small list of 

ingredients, such as the flour, some kind of butter, water, and often, a pinch of salt is required to create the pastries, they 

can be made with an intimidating baking technique that has been used by the most renowned bakers scattered in the world. 

 

 

https://en.wikipedia.org/wiki/Dessert
https://en.wikipedia.org/wiki/Pastry
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