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BEER, ALE and LAGER 

 

Beer and Ale 

Beer is the world's most widely consumed and probably the oldest (9500 BC) alcoholic beverage. It is the third 

most popular drink, after water and tea. The brewing of beer involves the fermentation of starches, mainly 

derived from cereal grains - most commonly malted barley, although wheat, maize (corn), and rice are widely 

used. Most beer is flavoured with hops, which add bitterness and act as a natural preservative, although other 

flavourings such as herbs or fruit may occasionally be included. The fermentation process causes a natural 

carbonation effect, although this is often removed during processing, and replaced with forced carbonation.  

 

Ale is a type of beer brewed using a warm fermentation method resulting in a sweet, full-bodied and fruity taste. 

Historically the terms "beer" and "ale" respectively referred to drinks brewed with and without hops. However, 

over time, "beer" came to refer to all beers, but after the development of cold fermented beer ("lager"), "ale" 

came to refer to warm fermented beers only, including those flavoured with hops. Ale, as with most beers, 

typically has bittering agents to balance the sweetness of the malt and to act as a preservative. Ale was 

originally bittered with gruit, a mixture of herbs (sometimes spices) which was boiled in the wort prior to 

fermentation. Hops were first used in the brewing of European beer during the 9th century, but not widely until 

400 years later. Later, hops replaced the gruit blend in common usage as the sole bittering agent. 

 

By the 16th century, beer was legally defined as having only water, a starch source, yeast and hops as 

ingredients. The starch source, such as malted barley, must be able to be saccharified (converted to sugars) 

then fermented (converted into ethanol and carbon dioxide). The brewer's yeast is needed to produce the 

fermentation and the hops provide flavouring. Regions have water with different mineral components and as a 

result, different regions were originally better suited to making certain types of beer, thus giving them a regional 

character. For example, Dublin has hard water well-suited to making stout, such as Guinness, the Pilsen 

region has soft water well-suited to making Pilsner lager, while the waters of Burton in England contain gypsum, 

which is suited to making pale ale. 

 

The starch source in a beer provides the fermentable material and is a key determinant of the strength and 

flavour of the beer. The most common starch source used in beer is barley which is malted by soaking it in 

water, allowing it to begin germination, and then drying the partially germinated grain in a kiln. Malting grain 

produces enzymes that convert starches in the grain into fermentable sugars. Different roasting times and 

temperatures are used to produce different colours of malt from the same grain. Darker malts will produce 

darker beers. Nearly all beer includes barley malt because its fibrous hull remains attached to the grain during 

threshing. After malting, barley is milled, which finally removes the hull, breaking it into large pieces. These 

pieces remain with the grain when heated in water and act as a filter bed when the liquid is later drained from 

the insoluble grain material. Other malted and unmalted grains (including wheat, rice, oats, rye, and less 

frequently, maize and sorghum) may be used.  

 

The flower of the hop vine is used as a flavouring and preservative agent in nearly all beer made today. Hops 

contribute a bitterness that balances the sweetness of the malt and give floral, citrus, and herbal aromas and 

flavours to beer. The acidity of hops also has an antibiotic effect that favours the activity of brewer's yeast over 

less desirable micro-organisms and increases the length of time that a foamy head created by carbonation will 

last. Yeast is the micro-organism that is responsible for fermentation in beer. Yeast metabolises the sugars 

extracted from grains, which produces alcohol and carbon dioxide, and thereby turns wort into beer. In addition 

to fermenting the beer, yeast influences the character and flavour. 

 

Brewing 

The process of brewing is to convert the starch source into a sugary liquid called "wort" and then to convert the 

wort into the alcoholic beverage known as beer in a fermentation process effected by yeast. The first step, 

where the wort is prepared by mixing the starch source (normally malted barley) with hot water, is known as 

"mashing". The hot mixture is combined with crushed malt or malts (known as "grist") in a "mash" tun.  The 

mashing process takes between one and two hours, during which the starches are converted to sugars, and 

then the sweet wort (known as "liquor") is drained from the grains. The grains are then washed in a process 

known as "sparging", which allows the brewer to gather as much of the fermentable liquid from the grains as 

possible. The process of filtering the spent grain from the wort and sparge water is called wort separation. The 

traditional process for wort separation is "lautering", in which the grain bed itself serves as the filter medium.  
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The sweet wort collected from sparging is put into a kettle, or "copper" and boiled, usually for about one hour. 

During boiling, water in the wort evaporates, but the sugars and other components of the wort remain, which 

allows more efficient use of the starch sources in the beer. Boiling also destroys any remaining enzymes left 

over from the mashing stage. Hops are added during boiling as a source of bitterness, flavour and aroma. Hops 

may be added at more than one point during the boil. The longer the hops are boiled, the more bitterness they 

contribute, but the less hop flavour and aroma remains in the beer.  

 

After boiling, the hopped wort is then cooled, ready for the yeast. During fermentation, the wort becomes beer in 

a process which requires a week to months depending on the type of yeast and strength of the beer. In addition 

to producing ethanol, fine particulate matter suspended in the wort settles during fermentation. Once ferment-

ation is complete, the yeast also settles, leaving the beer clear. Fermentation is sometimes carried out in two 

stages, primary and secondary. Once most of the alcohol has been produced during primary fermentation, the 

beer is transferred to a new vessel and allowed a period of secondary fermentation. Secondary fermentation is 

used when the beer requires long storage before packaging, or greater clarity. When the beer has fermented, it 

is packaged either into casks for cask ale, kegs, aluminium cans or bottles for other sorts of beer. 

 

Beer was originally brewed using wild yeast, but by the Middle Ages brewers had learned to crop the yeast from 

one brew and use it in the next. Traditionally, beers such as pale ale, mild ale, brown ale, old ale, stout and 

wheat beer were brewed with "top-fermenting" yeast which clumps and rises to the surface, typically between 

15°C-24°C. At these temperatures, yeast produces significant amounts of esters and other secondary flavour 

and aroma products, and the result is often a beer with a slightly "fruity" flavour. However modern commercial 

brewing processes favour "bottom-fermenting" yeasts which settle by gravity and can be extracted from the 

base of sealed tanks. Beers of "spontaneous fermentation" (such as Belgian "lambic") use wild yeasts rather 

than cultivated ones.  

 

 

While there are many types of beer brewed, the basics of brewing beer are shared across national and cultural 

boundaries. The traditional European brewing regions of Germany, Belgium, England and the Czech Republic 

have local varieties of beer.  

 

Pale ale and Bitter 

From the mid 17th century, pale ale was brewed from a pale-coloured malt produced by roasting over coke 

(coal pre-baked to remove sulphur content), which gave a very different and increasingly popular flavour from 

the traditional dark malt roasted over a wood fire. Breweries would designate these beers as pale ale, although 

customers would commonly refer to the same beers as "bitter", to differentiate them from other beers such as 

porter and mild, which tasted less of hops. Towards the end of the 20th century, "pale ale" tended to become a 

designation of bottled beers, while "bitter" was applied to cask beers. Alcohol by volume (ABV) content ranges 

from below 4.1% for "Ordinary" bitter, through "Best" and "Special" to above 4.8% for "strong" bitter. 

 

India Pale Ale (IPA) 

In the 19th century, beers from east London were exported to India, among them a pale ale which benefited 

exceptionally from the duration of the voyage and was highly regarded among its consumers in India for its light 

and refreshing character, which was particularly appreciated in the hot climate. This beer was the first of a style 

of export ales that became known as India Pale Ale (IPA) or "Export".  

 

Scotch ale 

Using a slightly caramelised malt, Scottish beers tend to be rather sweeter, darker and taste less of hops than 

English ones (possibly also due to being brewed in a colder climate). The classic styles of this malty, strong 

amber to dark-red coloured ale are "Light", "Heavy" and "Export", also referred to as "60/-" (sixty shilling), "70/-" 

and "80/-" respectively, dating back to the 19th century method of invoicing for casks of beers according to their 

strength.  

 

Old ale 

In England, old ale was strong beer traditionally kept for about a year, gaining sharp, acetic flavours as it did so. 

The term is now applied to medium-strong dark beers, some of which are treated to resemble the traditional old 

ales. In Australia, the term is used even less discriminately and is a general name for any dark beer. 
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Burton ale 

Burton ale is a strong, dark, somewhat sweet "old ale", sometimes used as a "stock ale" for blending with 

younger beers. Classic examples of Burton ale include Bass No.1 and Fuller's Celebration. 

 

Mild ale 

Predominantly malty in flavour, mild ale originally meant "un-aged" ale, the opposite of old ale. It can be any 

strength or colour, although usually dark coloured and low in strength, typically between 3% to 3.5% ABV. 

 

Brown ale 

Usually lightly hopped, brown ales tend to be fairly mildly flavoured, often with a nutty taste. In the south of 

England they are dark brown, around 3% to 3.5% alcohol and quite sweet, while in the north they are red-

brown, 4.5% to 5% and drier. English brown ales first appeared in the early 20th century, with Manns 

and Newcastle Brown Ale as the best-known examples.  

 

Stout 

Also known as "porter", stout ales are dark beers made using roasted malts or roast barley, typically brewed 

with slow fermenting yeast. There are a number of variations including Baltic porter, dry stout, and Imperial 

stout. The name "porter" was first used in the early 18th century to describe a dark brown beer popular with the 

street and river porters of London. This same beer later also became known as stout, although the word stout 

had been in use some fifty years earlier.  

 

Golden ale 

Commercially developed in the late 20th century (with the intention of winning younger people away from 

drinking lager in favour of cask ales) golden ale is quite similar to pale ale, yet there are some notable 

differences - it is paler in colour, brewed with lager or low temperature ale malts and served at colder 

temperatures.  

 

Belgian ales 

Belgium produces a wide variety of speciality ales that elude easy classification. Virtually all Belgian ales are 

high in alcohol content but relatively light in body, due to the substitution of part of the grist for sucrose, which 

provides an alcohol boost without adding unfermentable material to the finished product. This process is often 

said to make a beer more digestible. 

 

Wheat beer 

Wheat beers are brewed with a large proportion of wheat although they often also contain a significant amount 

of malted barley. They are usually top-fermented and the flavour varies considerably, depending upon the 

specific style. 

 

Lager   

Lager beers are brewed in varying strengths and colours, but pale lagers are the most commonly consumed 

beers in the world. Lagers are of Central European origin, taking their name from the German "lagern" (to store), 

as brewers in Bavaria stored beer in cool cellars and caves during the warm summer months. These brewers 

noticed that the beers continued to ferment (and to also clear of sediment) when stored in cool conditions. Lager 

yeast is a cool bottom-fermenting yeast which typically undergoes primary fermentation at 7°C-12°C (the 

fermentation phase) and then is given a long secondary fermentation at 0°C-4°C (the lagering phase). During 

the secondary stage, the lager clears and mellows. The cooler conditions also inhibit the natural production 

of esters and other by-products, resulting in a "cleaner" tasting beer. With improved modern yeast strains, most 

lager breweries use only short periods of cold storage, typically 1-3 weeks. 

 

Modern methods of producing lager were pioneered with dark brown lagers at Spaten, Bavaria in 1830,  and 

amber-red lager (now known as Vienna lager) in Vienna in 1840. However most of today's lager is based on the 

original Pilsner (or Pils) style, pioneered in 1842 in the town of Pilsen, in an area of the Austrian empire now 

located in the Czech Republic. The modern pale lager that developed from Pilsner is light in colour and high 

in forced carbonation, with an alcohol content of 3%-6% by volume. The modern European brands Pilsner-

Urquell, Budvar, Bitburger and Heineken are typical examples of pale lager beer, as are the American 

brands Budweiser, Coors and Miller. (Budweiser is a beer originally brewed in the former Austrian empire town 
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of Budweis, now named Budejovice in the Czech Republic. It is also the name of the popular beer brewed in the 

United States by Anheuser-Busch and the two breweries have been in dispute since 1876, with the Czech beer 

currently named Budweiser-Budvar.) 

 

The American brewing industry was built in the late 19th century by first-generation German American 

immigrants such as Eberhard Anheuser, Adolphus Busch, Adolph Coors and Frederick Miller. Although these 

men, craft brewers themselves, initially re-created the full-bodied Pilsner style beers of their homeland, many 

Americans preferred a less malted flavour. The brewers needed domestic ingredients that would make the 

beers more effervescent, bubbly and lighter and the inclusion of rice and corn grains were found to provide an 

added source of fermentable sugars. It is a commonly held myth that these ingredients were introduced in 

response to wartime shortages or to reduce costs. 

 

Beer qualities 

Beer colour is determined by the malt. The most common colour is a pale amber produced from using pale 

malts. Dark beers are usually brewed from a pale malt with a small proportion of darker (more roasted) malt 

added to achieve the desired shade. Other colourants (such as caramel) are also widely used to darken beers. 

Very dark beers, such as stout, use dark or patent malts that have been roasted longer and some use roasted 

unmalted barley. Many beers are transparent, but some beers may be cloudy due to the presence of yeast, 

making them translucent. A third variety is the opaque or near-opaque colour of stouts, porters and other dark 

beers. Thickness and retention of the head and the "lace" it can leave on the glass, are also factors in a beer's 

appearance. 

 

Beer strength ranges from less than 3% "alcohol by volume" (ABV) to around 14% ABV, though this strength 

can be increased to around 20% and above by additional processes. Popular pale lagers fall in the range of 4% 

to 6%, with a typical ABV of 5%. The customary strength of British ales is quite low, with many being around 4% 

ABV. The alcohol in beer comes primarily from the metabolism of sugars that are produced during fermentation. 

The quantity of fermentable sugars in the wort and the variety of yeast used to ferment the wort are the primary 

factors that determine the amount of alcohol in the final beer. Additional fermentable sugars are sometimes 

added to increase alcohol content, and enzymes are often added to the wort for certain styles of beer (primarily 

"light" beers) to convert more complex carbohydrates (starches) to fermentable sugars. Alcohol is a by-product 

of yeast metabolism and is toxic to the yeast (typical brewing yeast cannot survive at alcohol concentrations 

above 12% by volume). Low temperatures and too little fermentation time decreases the effectiveness of yeasts 

and consequently decreases the alcohol content. 

 

Draught beer from a pressurised keg is the most common method of dispensing in bars around the world. A 

metal keg is pressurised with carbon dioxide gas which drives the beer to the dispensing tap. Some beers may 

be served with nitrogen added to the carbon dioxide, which produces fine bubbles, resulting in a dense,  creamy 

head. Cask-conditioned ales (or cask ales) are unfiltered and unpasteurised beers, which are termed "real ale" 

by enthusiasts. Usually these casks are stored horizontally on a "stillage" frame and then allowed to cool to 

cellar temperature (typically between 11°C-13°C) before being tapped and vented. The yeast sediment is then 

allowed to settle to leave a clear liquid suitable to be served by pulling with a hand pump or by gravity. When 

packaged in bottles and cans, most beers are cleared of yeast by filtering. However, bottle conditioned beers 

retain some yeast, which remains in the bottle as sediment when poured slowly. Cans protect the beer from 

being spoiled by light and have a seal which is less prone to leaking over time than bottles.  

 

The temperature of a beer has an influence on a drinker's experience. Drinking chilled beer began with the 

development of artificial refrigeration and by the 1870s was widespread in those countries that concentrated on 

brewing pale lager. Chilling beer makes it more refreshing, although below 15°C the chilling starts to reduce the 

taste. Beers served unchilled (either cool or at room temperature) reveal more of their flavours. Cask ales are 

recommended to be served within a temperature range of 12°C-14°C.  
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