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BAKING, ACID and ALKALINE   

 

Successful baking is largely dependent upon leavening, which is the process of aeration of (adding gas to) 

dough or batter, to increase its volume and lighten its texture. When dough or batter is mixed, the starch in the 

flour combines with the liquid to form a foam matrix of protein strands that sets with holes in between, formed by 

gas bubbles, which expand when heated, causing the dough or batter to "rise".  

 

Dough is a paste made from flour (ground from grains, pulses, seeds or nuts), mixed with water (or other liquid, 

such as milk). Other ingredients (such as oil, butter, margarine, egg), seasoning and flavourings may be added 

as well as a leavening (or "raising") agent, if required. 

 

Batter is a liquid mixture made with the same ingredients as dough, but whisked or beaten together to introduce 

air bubbles (battre is French for beat). Batters can also be made by soaking whole grains, then grinding them 

wet. Batter can be cooked on its own as a pancake, or as a coating on another food (in which case, beer is 

sometimes added as a source of gas bubbles). 

 

Doughs and batters can be griddled, shallow or deep fried, steamed and boiled as well as baked. Batter cooked 

at an extremely high temperature can be leavened solely by the steam produced from the moisture in the 

mixture, which rises as the gas expands, holding it until the the batter is set (such as Yorkshire pudding or 

tempura). 

 

Cake mixtures have a lighter texture than dough, with a foam of air bubbles drawn in by beating with a whisk, 

such as formed with egg protein in a sponge cake mix, or by "creaming" when beating in sugar and butter. 

 

Leavening 

Traditionally, leavening gas was provided both by air introduced during mixing and folding but also from natural  

fermentation of the mixture, or from an added leavening agent such as yeast (or beer, in batter). Baker's yeast 

ferments natural sugars in the dough to produce carbon dioxide. Sourdough is made with yeast combined with 

lactic acid bacteria, which produces a slightly sour taste and less gas than other leavening agents, so that 

sourdough bread is generally denser than other breads. Rye bread is usually sourdough, as rye flour does not 

leaven adequately with yeast alone. 

 

Alternatively, leavening gas can also be introduced mechanically. Bread dough has to be kneaded to expand 

the structure so that it can form pockets to hold the carbon dioxide produced by the fermentation of the yeast. 

For mass-produced bread, kneading requires considerable physical contact with the dough which came to be 

considered unhygienic. In 1862 the Aerated Bread Company (later ABC Bakeries) introduced the automated 

mechanical production of bread using carbon dioxide gas from carbonated water (forced into the dough under 

pressure), instead of from yeast fermentation. This process has been used ever since to produce rectangular 

loaves of sliced white bread of uniform texture. 

 

However, leavening gas is most commonly created by the chemical reaction of an additive such as baking soda 

or baking powder. Baking soda (or bicarbonate of soda) is sodium bicarbonate (an alkali), which when heated 

produces carbon dioxide gas and sodium carbonate, which tastes metallic. The metallic taste can be neutralised 

by the addition of acid ingredients such as lemon juice, vinegar, sour milk, buttermilk, yoghurt, raw cocoa 

powder or cream of tartar. However, the addition of wet acid ingredients causes an acid-alkali chemical reaction 

which releases carbon dioxide, requiring immediate baking before the gas can escape. 

 

Baking powder is a mixture of dry additives, used to delay the release of gas. It usually contains one part 

baking soda to two parts cream of tartar (or other acid salt) and corn or potato starch. The starch improves the 

consistency and stability of the mixture, but principally absorbs moisture, which prevents any premature reaction 

between the bicarbonate (alkali) and tartar (acid). With the controlled addition of liquid and then the applied heat 

of baking or cooking, the acid-alkali chemical reaction produces carbon dioxide bubbles, which expand the 

dough or batter. In fried batter (or "breading"), baking powder also enhances crispness by forming minute 

passages for steam to escape, so retaining the coating on the food.  

 

Corn starch (or cornflour) is made from maize and is used to thicken liquids, syrups and sauces. It forms a 

translucent mixture, unlike wheat flour which forms an opaque mixture. Alfred Bird invented custard powder 
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(made with cornflour instead of egg) in 1837, then invented baking powder in 1843 (because his wife could not 

eat yeast). Dr August Oetker also created a baking powder in 1891. Generally 5 grams (one teaspoon) of 

baking powder is used to raise a dough mixture of 125 grams (one cup) of flour, 125 millilitres (one cup) of water 

and one egg. Less baking powder must be used with additional acidic ingredients (eg buttermilk). 

 

Cream of tartar is potassium bitartrate, which crystallises in wine casks during the fermentation of grape juice. 

Cream of tartar is used in baking powder, to stabilise beaten egg whites and whipped cream, to prevent 

thickening of sauces and crystallisation of syrups, and to prevent discolouration of boiled vegetables. It can also 

be mixed with lemon juice or vinegar to make a paste for cleaning metals, mixed with water for cleaning 

porcelain, or mixed with hydrogen peroxide to make a paste which will remove rust. Cream of tartar should not 

be confused with tartare sauce, which was originally created to be eaten with raw meat in the French dish 

"steak tartare", named after the Tartar (Mongol in Persian) warriors who ate raw meat. The sauce typically 

contains mayonnaise mixed with tarragon and chopped pickled vegetables. 

 

Bicarbonate of soda has many other uses, generally when mixed with water to form an alkaline paste or 

solution, particularly where neutralisation of an acid environment is required, including 

- relief of indigestion and heartburn 

- whitening toothpaste and mouthwash 

- antidote to aspirin overdose (neutralises acid required for aspirin absorption) 

- paste applied on skin to draw out splinters 

- relief of itching from insect bites and poison ivy 

- metal cleaning paste and rust remover 

- absorption of odours, particularly mustiness and mould  

- fungicide 

- removal of tea and coffee stains from china and porcelain. 

More unusual uses include 

- killing cockroaches by gas generated after ingestion 

- removal of uranium contamination from clothing (which ordinary laundering will not). 

When combined with compressed air, "sodablasting" is a non-destructive method of stripping paint, varnish, oil 

residue, rust, soot, smoke damage, graffitti - used for cleaning timber, masonry, boats and machinery. 

 

Carbonated water is water into which carbon dioxide has been dissolved under pressure, making it 

effervescent (meaning the gas escapes when the pressure is released). It is also known as sparkling water, 

soda water, club soda and "seltzer" water. Some naturally occuring effervescent "mineral" waters contain 

sodium salts, which are often copied by manufacturers of carbonated water. Genuine seltzer water comes from 

Selters in Germany and contains no sodium. 

 

Quickbread 

The fermentation of yeast produces carbon dioxide gas slowly, but baking powder produces gas more quickly, 

so leavened bread made without yeast or eggs became known in America as quickbread, which can include 

sodabread, cornbread, scones, American muffins, pancakes, biscuits and cakes. 

 

Soda bread is a quickbread made with flour, buttermilk, salt and baking soda (instead of yeast), where the lactic 

acid reacts with the soda to create carbon dioxide bubbles.  

 

Griddle cake is soda bread cooked as a flatbread on a griddle, also called a bannock, farl or damper.  

 

Scone is a small portion quickbread made with baking powder and can be sweet or savoury. 

 

Cupcake is a small portion cake, usually sweetened. 

 

Muffin in England is a yeast leavened small portion griddle cake, unsweetened. However an American muffin is 

soda leavened and baked as a cupcake, with similar appearance and can be sweet or savoury. 

 

Crumpet in England is griddled inside a metal ring and made with both yeast and baking soda to create an 

elastic sponge texture. The name derives from crempog, Welsh for pancake. In Scotland a crumpet is a griddled 

thicker version of a Scotch pancake.  
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Pancake in England is a thin layer of batter made with flour, milk and eggs, which is fried on one side, tossed 

and then only briefly fried on the other side. An American pancake (or hotcake) is similar to a Scotch pancake, 

but usually made without sugar and sometimes with buttermilk.. 

 

Scotch pancake (also called a drop scone) is a griddled thick pancake of batter made with flour, milk, eggs, 

sugar, salt and baking powder. 

 

Crepe is similar to an English pancake, but fried on only one side. 

 

Galette is a crepe made with buckwheat flour. 

 

Waffle is a thick cake of batter cooked between two patterned hotplates (waffle iron). The name refers to the 

patterned appearance and derives from the Old German word for honeycomb. 

 

Roll is bread dough, baked in a small portion and also known as bread-roll, bread-cake, barm, barm-cake 

(leavened with mashed hops), bap (soft texture), cob (crusty), stottie (heavy texture). 

 

Bun is a roll made from dough enriched with sugar, milk, butter or egg. 

 

Flatbread dough is made from flour, water and salt, then rolled flat, to make the oldest form of bread, dating 

back many thousands of years. Most flatbreads are unleavened, such as tortilla and roti (or chapati), although 

some, like pitta, naan and pizza are slightly leavened with yeast. 

 

Pastry is dough that has a higher fat content than bread, which causes it to crumble or flake. 

 

Pasta is a dense unleavened dough made from flour, water and egg, rolled flat and then sliced into strips or 

extruded into shapes, to be cooked by boiling or baking (in a sauce). Pasta can be cooked when fresh, or dried 

and stored for cooking at a future date. 

 

Puff pastry is made from alternate layers of dough and fat (usually butter). During baking, the fat layer melts 

and produces steam, which causes the dough layers to rise. 

 

Shortening is any fat that is solid at room temperature and used in making dough. Traditionally shortening 

meant lard, but now is often margarine. The term shortening seldom refers to butter. 

 

Shortcrust pastry contains two parts flour to one part fat and is unleavened. 

 

Shortbread contains one part white sugar, two parts butter, three parts flour (by weight). 

 

Shortcake is the same as shortbread but uses fat instead of butter and is leavened with baking powder. 

 

Biscuit is made from flour, eggs, sugar, butter (or oil or fat), but without liquid; baked to produce a dense, crisp 

but soft (saturated with fat), small piece, unleavened and therefore flat. The name is French (bis cuit), meaning 

twice cooked, first baked at a high temperature then dried in a cooler oven. 

 

Cookie is the American name for a biscuit, from the Dutch koekje, meaning little cake. 

 

Cracker is an unsweetened and unleavened thin flatbread, cooked until crisp and brittle (includes crispbread, 

matzo, papadom) 

 

Cream cracker is a cracker made with yeast and a creamed mixture. 

 

Water biscuit is a cracker made only from flour and water. 
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Acid and alkaline 

The acid or alkaline content of any material is measured on the chemical "pH" scale (potential of Hydrogen), 

which is a measurement of the number of hydrogen ions in a specific volume of a solution of the material in 

water. The scale places pure water at a neutral measurement of 7, with acids between 0 and 7 and alkalis 

between 7 and 14. The pH scale is logarithmic, so that a measurement of 5 is ten times more acidic than 6. 

 

pH foods                     domestic body soils  pH materials 

0 battery acid    0 acid 

1     1  

1.5  gastric acid    1.5  

2 lime gastric acid   2  

2.5 lemon, vinegar gastric acid   2.5  

3 plum, wine 3-4 gastric acid   3  

3.5 apple, orange, apricot gastric acid  ultra acid  3.5 tannins 

4 honey, grapes, carbonated water  extreme acid peat 4 risk of aluminium corrosion <4 

4.5 tomato, yoghurt  very strong acid peat 4.5 safe  aluminium  

5 banana, cabbage, black coffee, beer  strong acid silt 5 rainwater 

5.5 sugar, cheese, potato, onion, broccoli  saliva, skin moderate acid clay 5.5 safe  aluminium 

6 flour, butter, pulses, carrot saliva, urine slight acid clay 6 safe  aluminium 

6.5 milk, melon, mushroom, olive, nuts saliva neutral clay 6.5 safe  aluminium 

7 soya,  tofu                                water                              saliva neutral loam 7 neutral  

7.5 egg, dates                          sea water saliva, blood slight alkaline chalk 7.5 safe  aluminium 

8 egg white                           sea water  moderate alkaline chalk 8 safe  aluminium 

8.5 baking soda  strong alkaline lime 8.5 safe  aluminium 

9   very strong alkaline  9 risk of aluminium corrosion >9 

9.5     9.5 risk of steel corrosion <10 

10 soap,  milk of magnesia    10 safe steel and concrete  

10.5     10.5 safe steel and concrete  

11 ammonia solution    11 safe steel and concrete  

11.5 washing soda    11.5  

12 washing up liquid    12  

12.5 caustic soda  wood  ash  12.5  

13 bleach    13  

13.5 oven cleaner    13.5  

14 drain cleaner    14 alkali 

 
Almost all foods are acidic. So-called "alkaline foods" are not alkaline, but produce an alkaline reaction when 

digested, while so-called "acid foods" produce an acid reaction, which is claimed to be worse for good health 

than an alkaline reaction. Moulds and yeasts are usually acid tolerant and are therefore associated with the 

spoilage of foods. Yeasts grow in a pH range of 4 to 4.5 and moulds can grow from pH 2 to 8.5, but favour an 

acid pH. 

 

Soils in the United Kingdom generally range between pH 4 to 8.5, within which most plants prefer pH 6.5 to 7. 

Acid soil has pH less than 6.5 and generally coincides with soft water areas. Low pH is often caused by poor 

drainage. Acid soil is preferred by ericaceous plants (rhododendron, camelia and heather grow best in peat soil, 

with leaves turning yellow in too much lime or chalk). 

Peat  pH 4.5   - acid, may require drainage, deficient in nutrients. 

Silt  pH 5   - well draining, retains moisture, high in nutrients. 

Clay  pH 5.5 to 7  - alkaline, poor draining, cold, requires aeration, high in nutrients. 

Loam  pH 7   - best type of soil, well draining, retains moisture, high in nutrients. 

Sand    - well draining, does not retain moisture, deficient in nutrients. 

Chalk  pH 7.5 or higher  - alkaline, deficient in minerals (causing poor growth and yellow leaves). 

Alkaline soil has pH above 7.4 and generally coincides with hard water areas. High pH is often caused by lack 

of humus (decomposed vegetation). Alkaline soil is preferred by alpines and many vegetables.  
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