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INTRODUCTION

The saying goes: “baking is a science and cooking is an art.” After all, a splash of vinegar here or an extra knob of butter there while cooking won’t derail a dish, and you can use your intuition to taste and adjust as you go. Baking, on the other hand, is a series of chemical reactions, with the combination of ingredients and techniques playing a vital and precise role in the final outcome. Too much baking powder and a cake could erupt, while whisking a meringue for one minute too few could leave a soufflé flat. Although your flair and freedom can come into play when decorating a bake, every recipe step, ratio, and detail of the baking process matters. And following the rules allows you to achieve consistent results, time after time.

To that end, The Science of Baking is my detailed guide – almost a cheat sheet – to baking, showing you the why and how behind recipes and techniques, helping you to avoid mistakes and produce showstopping bakes. As a self-taught baker, I’ve spent countless hours over failed baking attempts, only to discover a simple solution that could have saved me time and ingredients from the very beginning.

My approach to baking is always to find the “perfect” recipe so I never have to find another one again, which leads me to be very methodical and detailed with my recipe testing. Whether it was the lemon chiffon cake, which nearly broke me after 14 attempts, or the quiche (see Caramelized Onion Pea and Gruyère Quiche) which I sent off to my father (a chef) to make sure he approved – I went to every length to ensure the recipes in this book were thoroughly tested. My aim is not only to give you perfect recipes, but also to show you how to elevate them with designs and decorations, transforming them into bakes worthy of a professional bakery.

This book has been broken down into what I consider the core pillars of baking: Bread, Pastry, Biscuits and Cookies, Cakes, and Desserts. With each chapter, my aim is to set you up with the science behind every bake, to zoom in on the detail and show you what is really happening on a molecular level. In Bread, this means understanding different types of flour, the role of yeast and raising agents, and how proteins interact to create a strong gluten network. Pastry explores how we incorporate fats and oils into recipes, why the crystal structure of butter affects lamination, and how the balance of fat and flour determines whether pastry is flaky or crisp. In Biscuits and Cookies, we compare different ratios and hydrations to understand what makes them snappy, crumbly, or chewy. In Cakes, we learn that sponge cakes are an eruption of science, from the instantaneous chemical reaction of leavening agents, to the way sugar crystals form pockets in fat to trap air and lighten a batter. Finally, in Desserts, we dissect some bakers’ nemeses (like macarons and soufflés), and find out why simple tricks (like ageing egg whites) can make all the difference. To dive deeper, “In Focus” pages explore the chemistry and properties of core ingredients used.



The Science of Baking combines various elements that I feel haven’t been brought together before in a recipe collection: scientific breakdowns, detailed illustrations, microscopic imagery, as well as step-by-step photography. I’ve been lucky enough to work on this book with chemist and baker, Dr Josh Smalley, who has brought an elevated scientific edge and his own expert baking skills, translating complex science into something approachable and practical. The more we worked together, the more Josh taught me about baking, making me a better baker. I can only thank him for his drive and diligence in creating this resource together.

Learning more about the science of baking has not only made me feel smarter, but also answered lingering questions I’ve always had, and allowed me to dive into areas I’ve long been curious about. If I were starting all over again, I would want this book at my fingertips – as a broad repertoire of tried-and-tested recipes, and a trusted resource I could keep coming back to. I hope the fundamental knowledge you’ll take away from reading it will lift your confidence in the kitchen, improve your own recipe development, and ultimately allow you to become a better baker.

Happy baking!

MATT ADLARD
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WHAT IS BAKING?

Baking is a blend of both physical and chemical reactions, with heat transforming raw ingredients through processes like starch gelatinization, protein coagulation, and the Maillard reaction to create structure, texture, and flavour.




[image: A diagram explains the stages of dough baking.]

Read detailed description



GAS EXPANSION

The initial stage in baking is when a dough or batter increases in volume. This is driven primarily by the expansion of gases trapped during preparation. In yeasted breads, for example, carbon dioxide and ethanol are produced as yeast ferments. As the temperature rises, the structure expands from within. To maintain this rise, the matrix of components, such as proteins and starches, must be strong enough to trap the expanding gases.

SETTING AND PROTEIN COAGULATION

As a bake continues to heat, it has to transition from an airy, expanded mixture into a stable structure – a process driven largely by protein coagulation. Proteins, primarily found in eggs and flour, comprise linear chains of amino acids, which, when heated, denature and unfold, then bond into a mesh-like network, which tightens as moisture evaporates. This helps to trap expanding gases and set the structure of the bake.

STARCH GELATINIZATION

Starches, alongside protein coagulation, are key to a bake’s structure. Before baking, starch exists in tightly packed, semi-crystalline granules composed of two main polysaccharides: amylose and amylopectin. As the bake’s temperature rises, starch granules absorb water, swell, and, at around 85°C (185°F), rupture, releasing starch molecules into the mixture. This thickens it, contributing to a soft, cohesive crumb with added volume.



MOISTURE LOSS

As the temperature rises, water begins to evaporate from the surface of the bake, causing the outer layer of the dough or batter to dry out, allowing the crust to form. The crust then acts as a barrier, protecting the interior to keep it soft and moist. Meanwhile, inside the bake, steam generated from the water content of the dough or batter acts as a powerful leavener, especially in puff and choux pastry, helping the product to rise further.

BROWNING

Once the crust has begun to form, browning begins due to the Maillard reaction, once oven temperatures rise above 140°C (284°F). As the reaction progresses, a wide variety of flavour molecules are created, along with the brown pigments that colour the surface. The reaction occurs faster in alkaline conditions, so adding too much bicarbonate of soda can cause over-browning and even a bitter taste.

COOLING AND STABILIZING

Once out of the oven, the bake’s structure fully sets and stabilizes. A key process in this is starch retrogradation, where the starch molecules begin to realign and recrystallize, forming a more solid structure that can be sliced. Without this cooling, the product can be soft or gummy, making it difficult to serve. Also, water that was driven from the centre to the surface redistributes, moving back inwards to dry areas, rebalancing the moisture levels.


Maillard reaction

Actually a complex series of reactions, the Maillard reaction begins when heat causes a reducing sugar to react with an amino acid. This produces a glycosylamine, which subsequently rearranges into a more stable structure and then breaks down into smaller, flavourful, aromatic compounds. These smaller building blocks can then further react and link together to form large, dark-coloured molecules called melanoidins, which give browned foods their deep colour and roasted flavour.


ROOM TEMPERATURE

IS ASSUMED TO BE AROUND 21˚C (70˚F) FOR THE RECIPES IN THIS BOOK.
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INTO THE OVEN

Once the hard work of preparing a dough or batter is finished, it’s the oven’s job to transform that mixture into a structured bake. Precisely how an oven delivers and distributes its heat, however, can dramatically influence your final bake, which is why understanding its various functions is so important.



A standard oven is an enclosed space that uses radiant heat from a set of heating elements located at the top and bottom, or both – this is known as a conventional or non-fan-assisted oven. Some ovens also include a fan, which circulates the hot air, and this is called a convection or fan-assisted oven. In baking, there is often a debate as to which is best.

Convection ovens distribute the heat more evenly and efficiently, reducing hot spots and improving overall consistency. However, the circulating hot air evaporates moisture more rapidly, creating a drier atmosphere inside the oven. This can cause items to bake more quickly, leading to browning on the outside while the centre may remain undercooked. The force of the fan can also be overwhelming for more delicate bakes such as macarons.

Conventional ovens rely solely on the stationary heat from the radiating heating elements. While this can result in some hot spots and uneven heating, the humidity tends to be higher thanks to the reduced air movement, which helps baked goods retain moisture on their surface, and allows them to bake in a gentler atmosphere.

While ovens may be considered the standard piece of kit used for baking, a variety of other appliances are available, and provide versatility or convenience that a traditional oven may not (see Different types of oven).
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THE RECIPES IN THIS BOOK HAVE BEEN TESTED IN A CONVENTIONAL OVEN.






DIFFERENT TYPES OF OVEN


[image: ]

AIR FRYERS are compact and convenient, and heat up extremely quickly. While they work on the same principle of circulating hot air as a convection oven, their small baskets and close proximity to the heat source make them less than ideal for more delicate and precise bakes.
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PIZZA OVENS are designed for extremely high temperatures and built with strong insulation, with a thick stone base that retains heat. They have an open flame, perfect for enhancing flavour through caramelization. Ideal for fast cooking, quick doughs, or more resilient bakes, they are too fierce and uncontrolled for delicate baking.
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DUTCH OVENS are typically made from seasoned cast iron, and are a popular choice for making sourdough bread. With the lid on, the cast iron traps steam, perfect for keeping the surface of bread doughs moist, allowing for maximum oven spring. While effective for baking single loaves, the space is limited for other baked goods, and they can be inconvenient due to their weight.
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GAS OVENS heat up quickly and create a naturally humid environment as a result of the moisture released during combustion. However, with a strong bottom heat, no fan for air circulation, and often uneven heat distribution, gas ovens can produce baked goods with overly crisp bottoms and pale tops.
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AGA™ OVENS operate very differently from traditional ovens, with constant radiant heat from a central burner system, which means they don’t require preheating. Cast-iron walls and hotplates retain heat across dedicated zones of varying temperatures. The resulting heat is stable, but there is no precise temperature control, making them best suited to slow and gentle baking.






[image: A diagram compares conventional and convection ovens.]
Read detailed description

CONVENTIONAL OVEN

Uses heating elements at the top and/or bottom to warm the air, with heat rising naturally. Can lead to uneven heat distribution and hot spots, with bakes requiring turning or switching shelves for an even finish.


CONVECTION OVEN

Uses a fan and exhaust system to circulate and vent hot air continuously during baking. Affords faster bake times with more even heat distribution, eliminating hot spots. Venting removes excess moisture, giving crispier results.
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GENERALLY, A RECIPE SHOULD BE BAKED AT 20°C (50°F) LOWER IN A FAN/CONVECTION OVEN.






Toast test

A simple test to check an oven’s heat distribution is known as the “toast test”. Simply cover a tray evenly with slices of bread and bake briefly at a moderate temperature. The colour gradients of the toast will reveal hot or cool spots, indicating uneven airflow or heating and guiding you as to the placement or rotation of bakes.
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EQUIPMENT

Indispensable and versatile, these are the go-to tools used in the recipes within this book. From simple mixing bowls and hand whisks to digital kitchen scales and baking beans, the right kit will ensure your baking is a success.



PRECISION MEASUREMENTS

Digital kitchen scales are the foundation of baking, ensuring accuracy and consistency, far beyond what volume-based measurements can provide. In baking, where science plays a pivotal role, even small discrepancies can drastically alter a recipe. Likewise, understanding how your oven behaves and registers temperatures can make or break a recipe. Placing a thermometer inside lets you accurately gauge the internal temperature, ensuring you can align your conditions to the recipe’s timings and temperatures.
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WHISK
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PASTRY BRUSH
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RUBBER SPATULA
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FINE-MESH SIEVE
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OVEN THERMOMETER
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DIGITAL KITCHEN SCALES
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MIXING BOWLS








[image: ]



ELECTRIC HAND MIXER







SHAPING AND ROLLING

Shaping and rolling feature in a broad range of recipes, from lining tart cases to preparing laminated doughs. While most bakers own a rolling pin, the type can make a difference. A classic wooden one is a good “all-rounder”, while a French tapered pin gives you more control over pressure and direction. Polyethylene (plastic) pins offer a non-stick surface, perfect for high-fat doughs. Cookie cutters add a level of consistency, allowing you to cut and portion dough precisely for a more refined aesthetic and an even bake.
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COOKIE CUTTERS
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ROLLING PIN




A CLASSIC

WOODEN ROLLING PIN IS WEIGHTY FOR EVEN ROLLING.



BAKEWARE AND LINERS

Bakeware dishes define the final form and finish of baked goods. Tins and trays are suited for different recipes due to their size, shape, and material (see Tin choice). Baking parchment is essential for lining tins and provides a non-stick coating, while foil shields bakes to prevent overbrowning.
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BAKING PARCHMENT
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FLUTED TART TIN
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CAKE TIN
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BAKING BEANS
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ALUMINIUM FOIL
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LOAF TIN





PIPING, DECORATING, AND COOLING

An offset spatula (or palette knife) can be used to neatly apply buttercream, and to lift bakes from tray to rack to stand. Piping bags and nozzles give precision and control when piping batters or fillings, and add flair and elegance for elevated decorating.

A wire rack is essential for cooling your bakes. Large grates in the rack allow for air to circulate evenly underneath finished bakes, preventing condensation build-up that would otherwise result in a soggy base. Proper cooling stabilizes the structure and allows internal steam to dissipate evenly.
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BASIC NOZZLES








[image: ]



OFFSET SPATULA
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WIRE RACK
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USEFUL EXTRAS

As recipes become more advanced, precision is key. Specialized tools can make the process easier and more consistent, helping to refine techniques and bring a more professional finish.



PRECISION TOOLS

Callipers allow you to precisely measure elements such as the thickness of dough for puff pastry or croissants, or perfectly match macaron shells. For gauging internal temperatures, instant-read thermometers offer an inexpensive, quick solution for doughs or liquids. Fermentation in sourdough or butter in laminated doughs (see Successful lamination) are highly temperature-sensitive steps that require this level of accuracy.
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KITCHEN TWEEZERS








[image: ]



MICROPLANE
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CALLIPERS
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INSTANT-READ THERMOMETER





LARGE ELECTRICALS

These are the time-saving investments in the kitchen. A stand mixer is the iconic baking sidekick. The consistent speed and power allow it to knead dough or beat buttercream effortlessly, improving overall bakes compared to manual mixing. A hand blender, with its fast-rotating blades, forcibly breaks down large droplets and emulsifies liquids, creating smooth, stable mixtures where one liquid is perfectly suspended in another.
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FOOD PROCESSOR
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STAND MIXER






STAND MIXERS

OFFER IMMENSE SPEED AND ATTACHMENTS TO BEAT, WHISK, AND KNEAD.
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HAND/IMMERSION BLENDER







SHAPING AND PROOFING

For artisan bread and laminated doughs, tools provide structure and guide form. A Dutch oven’s cast-iron build has excellent heat retention, and traps steam, promoting oven spring (see Oven spring and pressure) and a crisp, blistered crust. A razor blade or bread lame allows you to score dough precisely, just enough to break the skin. The cuts guide the direction of expansion, while also allowing you to add decorative patterns to dough.
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RAZOR BLADE/LAME
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DUTCH OVEN








[image: ]



BANNETON BASKET
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MULTI-WHEEL PASTRY CUTTER





PERFORATED EQUIPMENT FOR PASTRY

For professional pastry with sharp edges, perforated tart rings are essential tools. These bottomless stainless-steel rings have a fine pattern of small holes around the sides. As pastry bakes and moisture from the dough evaporates, the holes let steam escape easily, preventing the pastry from shrinking or puffing up. Use in combination with a perforated silicone mat and a perforated tray (see Pâte sablée) for more even airflow, which results in uniformly baked, golden pastry.
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PERFORATED TART RINGS





FINISHING AND DECORATING

While a kitchen blowtorch may seem intimidating, its intense heat from exothermic combustion quickly caramelizes sugar on a crème brûlée and provides a golden char to meringue (see Italian meringue). For a more advanced finish to cakes, a turntable’s combination of ball bearings and oiled spindle allows for steady and smooth rotation, so cake scrapers and decorating combs can be applied with even pressure.
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CAKE TURNTABLE
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KITCHEN BLOWTORCH





TIN CHOICE

The colour and coating of bakeware affects how it absorbs and radiates heat due to the physics of electromagnetic energy. Dark-coloured tins absorb a broader range of wavelengths; this radiant energy is converted into thermal energy, making them hotter than light-coloured tins under the same conditions. Light-coloured tins reflect more radiant energy and absorb less heat, resulting in a less intense, but more even heat. The material of the tin determines how heat energy is stored and transferred to the bake. As a result, recipes may need to be adjusted when using a different type of tin, given how heat moves through different materials.

Low thermal conductivity (slow to heat up)

GLASS

Poor browning, slow at baking. Maintains heat once at temperature. Use for less delicate bakes and crumbles.

Heat retention [image: ][image: ][image: ][image: ]

CAST IRON

Heavy, slow to respond to temperature changes. Ideal for bread making.

Heat retention [image: ][image: ][image: ][image: ]

High thermal conductivity (quick to heat up)

ALUMINIUM (LIGHT)

Heats quickly. Can warp under intense heat. Ideal for lighter bakes – cakes and cookies.

Heat retention [image: ]

ALUMINIUM (DARK)

Adds colour and flavour through caramelization. Use a lower oven temperature than with light aluminium tin.

Heat retention [image: ]

Very high thermal conductivity (very quick to heat up)

COPPER

Precise control over temperature. Perfect for sugar work/caramel.

Heat retention [image: ]
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WEIGHTS AND MEASURES

Precision lies at the centre of baking, with even small differences altering the outcome of a bake. Measuring ingredients in grams, using tools such as microscales, and understanding baker’s percentages help ensure control and consistency.



Two core measuring systems are used in baking: volume, which is measured in cups, millilitres, tablespoons, and teaspoons; and weight, using grams or ounces. The volume-based system, common across North America, is based on measuring the space an ingredient occupies. The familiarity, ease, and speed of it make it an approachable and simple method for bakers. The problem with volume lies with its accuracy. A cup of an ingredient can vary greatly depending on whether it has been spooned, packed, or levelled. This can result in inconsistencies as the recipe is repeated, as the actual quantities used unknowingly change every time. In contrast, weight-based measurements, common across Europe and Asia and standard in professional kitchens, offer precision. Technically, the mass – the actual amount of matter in an ingredient – remains the same regardless of how that ingredient is handled. Weight measures remove human error when an ingredient is scooped or packed, and allow a product to be consistent and reliable every time it is baked.




[image: Measuring by volume can be quick and convenient, but it is less precise than using weight. Different techniques of measuring flour with cups, for example, results in a wide disparity of weights.]



Measuring by volume can be quick and convenient, but it is less precise than using weight. Different techniques of measuring flour with cups, for example, results in a wide disparity of weights.
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Density matters

There is no direct conversion when measuring grams and millilitres, as the density of ingredients are different. For example, the density of water is 1.0g/ml, whereas for oil it is 0.9g/ml, so 100ml of water is equivalent to 100g of water, but 100g of oil would be about 110ml of oil. It is considering these different densities of ingredients where cup measurements become an issue when converting to metric.
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WEIGHTS AND SCALING

Scaling a recipe is a common way to adjust the ingredient quantities based on the size of a baking tin. One of the most accurate ways to achieve this is to compare the volume of the original tin with that of the new tin. The ratio between the two volumes then becomes the scaling factor. In weight-based measurements, this factor can be directly multiplied against each ingredient, allowing you to quickly and easily scale a recipe up or down with complete accuracy. Conversely, scaling a recipe based on volume measurements is far more difficult. Scaling factors often involve decimal values, making it impractical to measure out fractions of a cup or teaspoons accurately.


[image: ]

Microscale measurements

Certain ingredients, such as gelatine or xanthan gum, are extremely potent in small amounts, making measuring with microscales essential. Slight weight deviations can drastically affect texture and stability, so precision is key to achieving the correct consistency and reliable results.
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RATIOS AND TRADITIONS

While weight measurements provide accuracy, some recipes are rooted in tradition based on ratios and intuition. A classic example is gâteau au yaourt, a French yogurt cake, which creatively uses volume-based measurements, with the empty yogurt pot becoming the measuring tool. While this method shares some of the same potential inconsistencies as cup measurements, the forgiving nature of the cake allows it to work despite the lack of precision. The recipe succeeds through the balance of ingredient ratios and shows that intuitive methods can still produce reliable and delicious results.




[image: In a French yogurt cake ingredients like flour, sugar, and oil are measured in multiples of the pot, along with eggs and a leavening agent like baking powder.]



In a French yogurt cake ingredients like flour, sugar, and oil are measured in multiples of the pot, along with eggs and a leavening agent like baking powder.





BAKER’S PERCENTAGES

Baker’s percentages (or baker’s maths) are an essential concept, especially in bread making. They express each ingredient as a percentage of the main anchor ingredient – almost always flour, which is set at 100 per cent. This system allows bakers to compare recipes easily, showing the quantity of each ingredient relative to flour. One of the major benefits is that, unlike volume-based scaling, which can be useful for adjusting to different tin sizes (see Weights and scaling), baker’s percentages allow you to scale the yield of a recipe quickly and accurately, while maintaining the same proportions. This makes it simple to scale a recipe from a single loaf to hundreds, while preserving the same dough characteristics and baking results.

FORMULA


[image: A formula to calculate baker's percentage. Ingredient percentage is the total weight of the ingredient divided by the total weight of flour, then multiplied by 100.]




[image: Comparing ingredients percentages in different recipes side by side – for example, bread and cake – demonstrates how the balance of each ingredient changes the final baked product.]



Comparing ingredients percentages in different recipes side by side – for example, bread and cake – demonstrates how the balance of each ingredient changes the final baked product.





DESIRED DOUGH TEMPERATURE FORMULA

The desired dough temperature (DDT) is a calculation used to account for variations in bakers’ working environments to ensure a consistent temperature for reliable fermentation. DDT is used for leavened doughs – especially for temperature-sensitive bakes, such as croissants or sourdough – where controlling fermentation speed is important. The temperature of the flour and the room you are baking in are measured, and the “friction factor” is accounted for too – this is the amount the dough temperature will change due to the friction of being kneaded and mixed.

The calculation tells the baker what temperature the liquid needs to be before it is added to the dough, which will then allow your dough to reach its desired temperature once that liquid has been added. The DDT will depend on the recipe, but in general a DDT of 23–26°C (73–79°F) is optimal for fermentation. As a rough guide, the friction factor is usually about 7°C (45°F) for machine mixing. Measure your room and flour temperature with a digital thermometer for accuracy.

FORMULA


[image: A formula to derive the desired dough temperature or DDT. (Desired dough temperature times 3) minus room temperature minus flour temperature minus friction factor equals liquid temperature.]

EXAMPLE

If you want a dough temperature of 25°C (75°F), and your room and flour temperatures are both 20°C (68°F), then:



[image: ]


[image: An example using the DDT formula. 25 times 3 minus 20 minus 20 minus 7 is equal to 28 degree celsius.]

In this case, heat your liquids in the recipe to 28°C (82°F) before adding them to the mix.
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INGREDIENTS IN FOCUS

On their own, all ingredients have unique qualities, but when combined and transformed through different techniques and cooking methods, these properties are unlocked, creating the structure, texture, and flavour that define iconic baked goods.






FLOUR

Flour is the foundation of baking, its proteins linking to form an elastic gluten network that captures rising bubbles of gas and gives structure to bakes. Meanwhile, its starch granules absorb water and gelatinize when heated, breaking down into sugars that feed fermentation, build flavour, and set into a soft, tender crumb.

WHEAT FLOUR IN FOCUS

GRAINS, NUTS, AND SEEDS IN FOCUS

GLUTEN-FREE FLOURS

TIN LOAF
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LEAVENING AGENTS

Leavening agents create the bubbles that lift and aerate doughs and batters. Natural yeast and sourdough cultures ferment sugars into carbon dioxide, while chemical leaveners like baking powder release gas when exposed to acid or heat. In each case the expanding bubbles then open the crumb and give bakes their lightness.

YEASTS AND LEAVENING AGENTS IN FOCUS

SODA BREAD
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SUGAR

Sugar is not just a sweetener; it adds moisture by binding water through its hygroscopic nature and enhances flavour through caramelization during baking. It also supports structure by stabilizing foams, aiding incorporating of air, contributing texture and lift.

SUGAR IN FOCUS

CARAMELIZATION IN FOCUS

CHOCOLATE CHIP COOKIE
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FATS

Fats are key drivers of flavour and texture in baking. They carry and distribute aromatic compounds, enhancing taste and mouthfeel. During baking, fats coat starch granules and limit gluten development to create a soft, tender crumb. Oils (fats that are liquid at room temperature) keep baked goods soft and moist.

FATS AND OILS IN FOCUS

DAIRY IN FOCUS

CHOCOLATE CAKE


[image: ]






DAIRY

Dairy adds richness and a creamy mouthfeel, with its high fat content naturally suspended in a water-based emulsion. Lactose (sugar present in milk) contributes to the Maillard reaction, producing browning and complex flavours. Fermented dairy introduce lactic acid bacteria, contributing tangy flavours and a thickened texture.

DAIRY IN FOCUS

FATS AND OILS IN FOCUS

VANILLA MASCARPONE CHANTILLY
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EGGS

Eggs are essential builders of structure and volume in baking, with their proteins unfolding during mixing and setting with heat to form a stable framework. Natural emulsifiers in eggs help ingredients to blend together, for improved texture. Egg whites bring lift and structure, while yolks bring fats and lecithin for rich, smooth textures.

EGG WHITES IN FOCUS

EGGS IN FOCUS

CRÈME BRÛLÉE
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FLAVOURINGS

Flavourings elevate your baking from simple to spectacular, whether added through spices, citrus, or extracts, creating aromas from punchy and fiery to delicate and aromatic. Additional flavours develop during baking itself, as in the Maillard reaction, building complexity and depth.

CHOCOLATE IN FOCUS

SPICES IN FOCUS

CARAMELIZATION IN FOCUS

ORANGE AND ALMOND GLUTEN-FREE CAKE
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BREAD
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TIN LOAF

A tin loaf is a fundamental, versatile recipe that helps bakers to understand the core principles of bread. Once mastered, it provides a foundation that allows you to experiment with different flours, seeds, and hydration levels.



In yeasted bread, gluten development is crucial to create structure and texture. When flour is mixed with water, the two gluten-forming proteins, glutenin and gliadin, begin to hydrate. As the dough is kneaded and stretched, these proteins align and strengthen, forming a strong, elastic gluten network. As the yeast feeds on the sugar in the dough, it produces carbon dioxide and ethanol, which gets trapped by this web-like matrix, causing the dough to rise. The stronger this network, the better the dough is able to hold its shape as it rises and produce an even crumb. Well-developed dough is smooth, elastic, and can pass what is known as the “windowpane test” – when a small piece of dough can be stretched out thinly into a translucent, even layer without tearing.




[image: As the dough is worked, flour proteins hydrate and form a gluten network that traps gases from yeast fermentation, making it rise during the proofing stage.]



As the dough is worked, flour proteins hydrate and form a gluten network that traps gases from yeast fermentation, making it rise during the proofing stage.






WHOLEMEAL

THE GERM AND BRAN BRING A NUTTY, EARTHY FLAVOUR, WITH A RICHER TEXTURE.




WHITE

REFINED WHITE FLOUR FORMS A STRONG GLUTEN NETWORK, RESULTING IN A SOFT, AIRY CRUMB.




SEEDED

SEEDS ADD FLAVOUR AND TEXTURE BUT CAN ABSORB WATER, SO HYDRATION MAY NEED TO BE ADJUSTED.






[image: A diagram of the two proteins, gliadin and glutenin, present in flour.]



FLOUR 

Proteins gliadin and glutenin are present in flour.








[image: BREAD DOUGH. When flour is mixed with water, the proteins form a starchy matrix of gluten.]



BREAD DOUGH

When flour is mixed with water, the proteins form a starchy matrix of gluten.








[image: EARLY PROOFING. During proofing, yeast in the dough feeds on sugars present, creating bubbles of CO2.]



EARLY PROOFING

During proofing, yeast in the dough feeds on sugars present, creating bubbles of C0₂.







THE IMPORTANCE OF STEAM

Steam is crucial in the first stages of baking a tin loaf, providing moisture and impacting the crust and oven spring of the loaf.

In professional bakeries, steam injection systems are used to control the amount of moisture perfectly, but steam can be introduced when baking at home simply by adding a tray of hot water to the bottom of the oven (see How to create steam in the oven). You can also spray the surface of the loaf with water before and during baking.

This humid environment ensures the surface of the bread remains moist, allowing for a greater oven spring before the crust sets. The moisture also helps to gelatinize the starches on the surface of the dough and contributes to the Maillard reaction, which is responsible for the golden-brown colour. Once the steam evaporates, these gelatinized starches set, forming a brittle, crisp crust that creates a crunchy exterior.

OVEN SPRING AND PRESSURE

Oven spring is the rapid expansion of the loaf when the gases inside first hit the heat from the oven. A properly proofed and shaped loaf should rise and expand evenly, but for home bakers, it can be frustrating when a loaf “bursts” in the oven, as steam and gases trapped inside the loaf build up and erupt through weak spots in the crust. These weak spots can occur when a loaf has areas with more moisture than others, or hasn’t been shaped or proofed correctly.

While bursting does impact the appearance of the loaf, it doesn’t affect its final texture or taste. A great technique to control bursting and to give the loaf an aesthetic finish is to slash the dough before baking. Using a sharp blade to score the dough right before baking gives the trapped pressure somewhere to escape, creating a controlled burst and giving the bread a characteristic “ear” – a raised, jagged edge formed where the dough splits.



How to create steam in the oven

While preheating the oven, a small tray is placed on a lower shelf. When the loaves are ready to be baked, boiling water is poured onto the tray, creating an immediate burst of steam as the water evaporates. The loaves are then quickly placed in the oven, and the door is closed to trap the steam while baking.



[image: A diagram illustrates how to generate steam in the oven to assist dough baking by placing a metal tray with hot water on the lower rack, which produces steam that fills the oven and penetrates the dough. ]



INSIDE THE OVEN







MAKE YOUR OWN

TIN LOAF

The tin loaf is a foundational bread recipe that teaches the basics of working with dough – mixing, kneading, proofing, and shaping. Once you have mastered these base recipes, try experimenting with different flours.




MAKES

1

loaf




PREP TIME

30mins

[ + ] 4 hrs 10 mins proofing and cooling




BAKE TIME

1hr–1hr 5mins







EQUIPMENT. stand mixer fitted with a dough hook • bowl • 2 tea towels • plastic dough scraper • 900g loaf tin • pastry brush • baking parchment • 2 baking trays • fine-mesh sieve • razor blade • cup • spray bottle with water (optional) • wire rack






	INGREDIENTS
	White loaf
	Wholemeal loaf
	Seeded loaf



	Water
	320g
	360g
	350g



	Strong white bread flour
	500g
	200g
	375g



	Wholemeal bread flour
	-
	300g
	125g



	Salt
	12g
	12g
	12g



	Fresh yeast/instant dry yeast
	14g/7g
	14g/7g
	14g/7g



	Caster sugar
	5g
	5g
	5g



	Cold unsalted butter, cubed
	25g
	25g
	25g



	Seed mix 
(170g)
	-
	-
	55g pumpkin seeds
55g sunflower seeds
35g golden linseed
25g sesame seeds





Read detailed description





[image: ]

1 Add the water, flour, salt, yeast, sugar, and cold butter to a stand mixer fitted with a dough hook and knead on medium speed for 5–7 minutes. For the seeded loaf, add 65g of the seed mix during the final minute of kneading.







[image: ]

2 After 5–7 minutes of kneading, the dough should be smooth and pull cleanly away from the sides of the bowl. If you take a small piece of dough and stretch it, it should pass the windowpane test (see Tin loaf). Remove the dough from the mixer and, using your hands, shape it into a tight ball. Lift it into a lightly oiled bowl and cover with a tea towel. Leave to proof at room temperature for 1 hour, or until the dough has doubled in size.







[image: ]

3 Use a plastic dough scraper to transfer the dough carefully to a lightly floured work surface. Use your fingers to flatten the dough gently, knocking out the air, then fold the edges towards the centre and flip the dough over, so it is smooth-side up. Use your hands to shape the dough into a tight ball, then cover with a tea towel and leave to rest at room temperature for 10 minutes. Lightly grease a 900g loaf tin and line with baking parchment.









[image: ]

4 Using the dough scraper, flip the dough over so the smooth side is facing down on a lightly floured surface. Use your fingertips to press the dough gently into a rough triangle or A shape, gently tapered at the top, with the base about the same width as the loaf tin. Starting at the top point of the triangle, roll the dough down towards you into a tight log, tucking and tightening as you go to build surface tension.







[image: ]

5 Pinch the seam closed and lift the dough, seam-side down, into the loaf tin. For the seeded loaf, place the remaining 105g of the seed mix on a baking tray and roll the shaped loaf in a slightly damp tea towel before rolling it side to side in the seed mixture, then lift it into the tin, seam-side down. Cover the tin with a tea towel and proof the dough for 1 hour, or until doubled in size. It should come up to the rim of the tin with the top forming a dome that sits just above the edge. Meanwhile, place a baking tray in the base of the oven and preheat the oven to 230°C (210°C fan/450°F/Gas 8).







[image: ]

6 Dust the loaf with a light coating of bread flour (omit this step for the seeded loaf), and use a sharp razor blade to slash the dough vertically down the centre. Splash a small cup of boiling water onto the preheated baking tray and place the tin on the centre rack. Reduce the oven temperature immediately to 190°C (170°C fan/375°F/Gas 5) and bake for 50 minutes.







[image: ]

7 Remove the tin from the oven and pop the loaf out of the tin onto a baking tray, and straight back into the oven to bake for a further 10–15 minutes, or until it reaches an internal temperature of 90°C (194°F) on a digital thermometer. Lift the loaf onto a wire rack and leave to cool for at least 2 hours so the crumb can set before slicing.









g Bread g CONTENTS






WHEAT FLOUR IN FOCUS

The majority of flour used in baking is wheat flour, produced by grinding or milling wheat kernels. From coarse, nutty wholemeal to light, airy cake flour, the type of flour you choose shapes everything from how your dough behaves to the taste, texture, and appearance of the final bake.



Wheat flours range from white flour, made solely from the starchy endosperm, to wholemeal flour, which includes all parts of the wheat kernel – bran, germ, and endosperm (see Grains, nuts, and seeds in focus). The bran and germ contain fibre, vitamins, and minerals, giving wholemeal flour a greater nutritional content. The type of wheat used influences the flour’s properties, with hard wheat varieties producing high-protein flour ideal for breadmaking, while soft wheat varieties yield lower protein flour better suited to cakes.

On a molecular level, flour is mostly comprised of starch molecules and gluten proteins, which are essential in helping flour to develop the structural framework of baked goods. Flour is also rich in naturally occurring enzymes. These help break down the starch into smaller sugars and glucose, the fuel for energy and requirement for the fermentation of yeast.

STARCH MOLECULES

The main component of flour is starch, a complex carbohydrate made up of long chains of glucose molecules. It exists in two main forms, amylose and amylopectin, which are semi-crystalline and densely packed into starch granules for efficient energy storage. However, when flour is mixed with water and heated, a process called starch gelatinization occurs.

Rating systems

In some countries, flours are classified using letter and number ratings, which relate to the flours’ mineral content, strength, and level of refinement, ensuring consistency across regions.

The French “T” number system indicates a flour’s mineral content; the higher the number the greater level of minerals.

The Italian “00, 0, 1, 2” system refers to the level of flour refinement, with the lower the number the finer the flour.

The “W” rating system, adopted across Europe, describes a flour’s strength.







	Flour rating
	Characteristics
	Uses



	French T45
	Low mineral content
	Delicate pastries and cakes



	French T55
	Average mineral content
	Everyday bakes and light breads



	French T65+
	High mineral content
	Artisan and rustic breads



	Italian 00
	Very finely ground
	Pasta and pizza



	Italian 0
	Finely ground
	Range of bakes



	Italian 1
	Less refined
	Breads and pastries



	Italian 2
	Least refined
	Rustic breads and sourdough



	W170 or lower
	Low strength
	Biscuits and pastry



	W180–260
	Medium strength
	Breads, pizza, and pasta



	W270–350
	High strength
	Enriched breads and sourdough





Read detailed description






PASTRY FLOUR

Low protein content (8–9%)

Milled from soft wheat, low water-absorbing capacity. Produces less gluten, ideal for tender, flaky bakes.

Use for pie crusts and tarts

CAKE FLOUR

Very low protein content (7–9%)

Milled from soft wheat, particularly the heart of the endosperm. Higher starch content creates a tender crumb.

Use for cakes and light, airy sponges

STRONG WHITE (BREAD) FLOUR

High protein content (12–14%)

Milled from hard wheat varieties, slightly coarser than plain flour. Provides excellent gluten development.

Use for breads



WHOLEMEAL FLOUR

High protein content (13–15%)

Milled from all parts of the wheat kernel, retaining fibre and nutrients; dark and coarse in texture.

Use for breads with a nuttier and earthier flavour


[image: ]

WHOLEMEAL FLOUR



PLAIN FLOUR

Medium protein content (9–12%)

Milled from a blend of hard and soft wheat. Versatile flour, suitable for everyday baking.

Use for cookies and muffins


[image: ]

PLAIN FLOUR






YOU CAN

ISOLATE THE GLUTEN PROTEIN (SEITAN) BY WASHING YOUR DOUGH UNTIL THE STARCH COMPONENTS ARE REMOVED.





Gluten-forming proteins

A key property of flour is its gluten-forming ability. Proteins are responsible for this, namely gliadin and glutenin. Globular gliadin helps with dough extensibility, allowing it to be stretched without tearing. Whereas fibrous glutenin exists as elongated strands and provides strength and elasticity. Once hydrated and kneaded, these proteins interlink through bonds, giving rise to a complex gluten network that provides strength and structure to the dough. During fermentation and baking, this matrix traps gas bubbles, building up the internal structural elements of bread dough.


[image: A diagram of the gluten-forming proteins in flour, gliadin and glutenin, combining with water to form gluten dough.]
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