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Introduction
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Over a period of thirty years, I have progressed from a home brewer brewing from kits to owning my own microbrewery, and every day I still learn something new about brewing.



 My first job after leaving university was working for a large retail chemist in the chemical production department. Other factories on the same site manufactured home brew kits and some of my friends were fortunate enough to work in product development within these departments.



 Purely in the cause of science, I would also help out the product development department by testing new recipes for the home brew kits.This involved brewing and then drinking the beer. Difficult as this task was, I carried on manfully and tested many recipes of every imaginable combination: those for bitter, stout, and lager made with malt extract, with a combination of malt extract and grain, and using dried and liquid yeasts. I developed a taste for home brewing and a desire to brew beer that was like the stuff I drank in the pub.



 I later turned to brewing beer at home using malted grains and hops—a full day’s work that did not always make me a family favorite! I even went as far as culturing yeast from the dregs at the bottom of certain commercial bottle-conditioned beers.True dedication to the art!

No book can, in my opinion, claim to be the complete guide to brewing because it is an enormously complex subject that requires years of study to fully comprehend. I have spoken to several head brewers in large organizations who have left me dazed and confused with their elaborate explanations of the mashing and fermentation processes.



 I have tried to offer brewing styles to suit as many people as possible. For those with little time but a keen desire to start home brewing, there is a chapter on brewing from kits. For those with more time, you can try to develop the craft by using either a combination of malt extract, grain, and hops, or by really going back to basics and using just malt grains and hops. Some aspects of brewing are common to all of these styles, and these are described in the pages on brewing from kits, which those moving on to more advanced styles of brewing will be guided back to.



 The chapter on cleanliness, in particular, should be read carefully before attempting any type of home brewing. Cleanliness is crucial to every form of home brewing, so ensure you always maintain a high standard of cleanliness across your brewing activities. No matter how much time and effort you put into brewing beer, putting it into a container that has not been sterilized correctly will result in it being ruined and all your efforts going to waste. I hope you will find the text easy to read and that this book will help you produce beers that you will enjoy both making and imbibing.



 John Parkes
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About beer
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Beer has been around for thousands of years. Its diverse flavors and thirst-quenching properties make it one of the most popularly enjoyed alcoholic beverages.This chapter looks at the history of beer and the way in which its production has moved from the home to become a worldwide multi-million dollar industry.

Beer beginnings

Origins

Beer is quite possibly the world’s oldest alcoholic beverage, dating back to at least the 6th century BC, and recorded in the written history of Ancient Egypt and Mesopotamia. Historians believe that beer was discovered by accident by the peoples of these regions. Barley was one of the staple grains of these parts, and it was soon discovered that if grain was allowed to get wet, germinate, and then quickly dried off (a process known as malting), it would become sweeter and more suited for making breads and cakes.



 It was a short leap from the discovery of malting to the discovery of beer. Probably quite by accident, someone allowed their malted barley to get wet and remain exposed to the elements. Naturally-occurring wild yeasts then contaminated this exposed liquid. Because malted barley contains sugars that are the perfect nutrition for yeast, the yeast took hold and multiplied, creating a bubbly soup of alcohol and malted barley by-products that eventually became the first beer. Once this process was discovered and refined, it became quite easy for the brewer to separate the beer from the spent yeast, which could then be cultured into the next batch of beer.



 Chemical tests of ancient pottery jars reveal that beer was produced about 7,000 years ago in what is today Iraq, making it one of the first-ever recorded biological engineering tasks using the process of fermentation. In Mesopotamia, the oldest evidence of beer is believed to be in the form of a 4,000-year-old Sumerian tablet depicting people drinking a beverage through reed straws from a communal bowl.



 Beer became vital to all the grain-growing civilizations of Eurasian and North African antiquity, including Egypt. Knowledge of brewing was passed down to the Greeks, who in turn taught the Romans to brew. The Romans called their brew “cerevisia,” from Ceres, the Roman goddess of agriculture, and Latin for “strength.”



 Beer was very important to early Romans, but during the Roman Republic wine displaced beer as the preferred alcoholic beverage, and beer became a beverage considered fit only for barbarians. Tacitus, a senator of the Roman Empire, wrote disparagingly of the beer brewed by the Germanic peoples of his day. Thracians were also known to consume beer made from rye, ever since the 5th century BC, as the Greek historian Hellanicus of Lesbos records in his works.


Hops and beer

The use of hops in beer was written about in 822 by a Carolingian abbot and again in 1067 by Abbess Hildegard of Bingen, who wrote: “If one intends to make beer from oats, it is prepared with hops.” The custom of flavoring beer with hops was known since the 9th century at least, but was only gradually adopted because of difficulties in establishing the right proportions of ingredients. Before that, a mix of various herbs known as “gruit” had been used, but they did not boast the same conserving properties as hops. Beer flavored without hops was often spoiled soon after preparation and could not travel very far. The only other alternative way to produce beer that would keep was to increase the alcohol content, but this was expensive.
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By the 13th century, hopped beer was perfected in Germany and this longer-lasting beer, combined with standardized barrel sizes, allowed for large-scale export. The Germans also pioneered a new scale of operation and an increased level of professionalism. Previously, beer had been brewed at home, but the production was now successfully replaced by medium-sized operations of about eight to ten people. This type of production spread to Holland in the 14th century and later to Flanders, Brabant, and finally reached England by the late 15th century.


Europe

Until medieval times, beer largely remained a homemaker’s activity. The oldest operating commercial brewery is the Weihenstephan Abbey in Bavaria, which obtained the brewing rights from the nearby town of Freising in 1040. By the 14th and 15th centuries, beer making was gradually changing from a family-oriented activity to an artisan one, with pubs and monasteries brewing their own beer for mass consumption.



 Hopped beer was imported to the English town of Winchester from the Netherlands as early as 1400, and by 1428 hops were being planted all over the country. The popularity of hops was at first mixed; the Brewers’ Company of London went so far as to state:


No hops, herbs, or other like thing be put into any ale or liquore wherof ale shall be made but only liquor [water], malt, and yeast.


In 1516, William IV, Duke of Bavaria, adopted the Reinheitsgebot (the Bavarian Purity Law) which was perhaps the oldest food regulation in use throughout the 20th century. The Reinheitsgebot ordered that the ingredients of beer be restricted to water, barley, and hops. Yeast was added to the list in 1857 after Louis Pasteur’s findings on the role of yeast in the fermentation process.The Reinheitsgebot was officially repealed from German law in 1987.
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Until recent times, most beers were top-fermented (fermented at relatively warm temperatures of around 68°F where the yeast rises to the surface). Bottom-fermented beers (beers fermented at cooler temperatures of around 46°F using a strain of yeast that ferments at the bottom of the beer) were discovered by accident in the 16th century, after beer was stored in cool caverns for long periods of time—a process now termed “lagering.” Lagers have since largely outpaced top-fermented beers in terms of commercial production and worldwide consumption.


Asia

In Asia, there is prehistoric evidence that shows brewing began around 5400 BC in Sumer, southern Iraq. Some recent archaeological finds also show that Chinese villagers were brewing alcoholic drinks as far back as 7000 BC. Asia’s first brewery was incorporated in 1855, although it was established in the late 1820s by Englishman Edward Dyer in the town of Kasauli in India under the name Dyer Breweries. The company still exists today and is known as Mohan Meakin, and comprises a large group of companies across many industries.


The Industrial Revolution

Following significant improvements in the efficiency of the steam engine in the mid-18th century, industrialization of beer became a reality. Further innovations in the brewing process came about with the introduction of the thermometer in 1760, closely followed by the hydrometer, a simple but invaluable instrument that allowed brewers to measure attenuation (a measure of how much sugar in the wort has been fermented into alcohol by the yeast).



 The hydrometer transformed the brewing process of beer. Before its introduction, beers were brewed from a single malt: brown beers from brown malt, amber beers from amber malt, and pale beers from pale malt. With the help of the hydrometer, brewers were able to compare the yield from equal weights of different malts.



 Brewers observed that pale malt, though more expensive, yielded around 50 percent more fermentable extract per unit of weight than the cheaper brown and amber malts, making it more cost-effective. Once this fact was established, brewers switched to using mostly pale malt for all beer types, supplemented with a small quantity of highly-colored malt to achieve the desired color for darker beers.



 All malt starts life as pale malt, and it is the kilning process that transforms both its color and flavor. In general, none of these early malts were sufficiently shielded from the smoke involved in the kilning process, and consequently, early beers had a smoky component to their flavors. Evidence suggests that maltsters and brewers constantly tried to minimize the smokiness of their finished beer.



 Writers of the period describe the distinctive taste derived from wood-smoked malts, and the almost universal revulsion it engendered. The smoked beers and ales of the West Country were famous for being undrinkable—locals and the desperate excepted.The following extract from Directions for Brewing Malt Liquors in 1700 goes some way to describing the general feeling:


In most parts of the West, their malt is so stenched with the smoak of the wood, with which ’tis dryed, that no stranger can endure it, though the inhabitants, who are familiarized to it, can swallow it as the Hollanders do their thick black beer brewed with buck wheat.


The invention of the drum roaster in 1817 by Daniel Wheeler allowed for the creation of very dark, roasted malts that were free from the unpleasant smoky taint brought about by roasting over open fires. The externallyheated drum roaster was able to produce a range of dark malts suitable for contributing to the flavor of porters and stouts. The development of the drum roaster was prompted by a British law preventing the use of any ingredients other than malt and hops in beer; prior to this, coloring of beers had been achieved using alternative ingredients. Porter brewers, employing a predominantly pale malt grist, urgently needed a legal colorant, and Wheeler’s patent malt was the solution.


Modern beer production

Prior to Prohibition in the 1920s and early 30s, there were thousands of breweries in the United States, mostly brewing heavier beers than modern U.S. beer drinkers are used to. Most of these breweries went out of business, although some converted to producing soft drinks.



 Bootlegged beer was often watered down to increase profits, beginning a trend, still ongoing today, of the American palate’s preference for weaker beers. Consolidation of breweries and the application of industrial quality control standards have led to the mass-production and mass-marketing of light lagers.



 The decades after World War II saw a huge consolidation of the American brewing industry: brewing companies would buy out their rivals solely for their customers and distribution systems, shutting down their brewing operations. Smaller breweries, including microbreweries or craft brewers and imports, have become more abundant since the mid 1980s. By 1997 there were more breweries operating in the United States than in all of Germany, historically the most established brewing nation.



 Many European nations have unbroken brewing traditions dating back to the earliest historical records. Beer is an especially important drink in countries such as Belgium, Germany, Ireland, and the United Kingdom, with nations such as France, the Scandinavian countries, the Czech Republic, and many others having their own methods, history, characteristics, and styles.



 There is a significant market in Europe, the United Kingdom in particular, for “live” beers. These unfiltered, unpasteurized brews contain live yeast, and are awkward to look after because not only do they continue to ferment in the cask but there is also a risk of air getting into the cask, turning the beer sour. “Dead” beers, on the other hand, are easier to look after. These are beers that have had all traces of yeast removed before being pasteurized and transferred into airtight metal casks. Live beer quality can suffer with poor care, but many people prefer the taste of a live beer to a dead one. While beer is usually matured for relatively short periods of times compared to wine—a few weeks to a few months—some of the stronger so-called real ales have been found to develop character and flavor over the course of as much as several decades.
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In 1953, New Zealand brewing pioneer, Morton Coutts, successfully developed the technique of continuous fermentation, a process which involves beer flowing through sealed tanks, fermenting under pressure, and never coming into contact with the atmosphere, even when bottled, thus eliminating the possibility of the alcohol oxidizing into acetic acid (vinegar) and spoiling the beer. Coutts went on to patent this process which is still in use today by many commercial brewers.



 In comparison, Marston’s Brewery in Burton-on-Trent, England, still uses open wooden Burton Union sets for fermentation in order to maintain the quality and flavor of its beers. Belgium’s lambic brewers go so far as to expose their brews to outside air in order to pick up the natural wild yeasts which ferment the wort. Traditional brewing techniques protect the beer from oxidation by maintaining a carbon dioxide blanket over the wort as it ferments into beer.



 Traditional brewing techniques are still widely used for the sake of maintaining the quality and uniqueness of the final product, which suffers if brewed using the more efficient industrial processes developed in modern times. Today, the brewing industry is a huge global business, consisting of several multinational companies and many thousands of smaller producers, ranging from brewpubs to regional breweries.



 Advances in refrigeration, international and transcontinental shipping, marketing, and commerce have resulted in an international marketplace, where the consumer is presented with hundreds of choices between various styles of local, regional, national, and foreign beers.



Beer styles

The evolution of beer styles

The style of a beer is often indicative of the region of the world in which it was originally brewed. The factors affecting the style of beer produced include the quality of the water available, the range of locally-grown ingredients—notably cereal grains and hops—yeast strains, and ambient temperature.



 Certain towns within a country are well known for their water supply and the fine beers that are produced from this water; Burton on Trent, in England, is one of these places. Cereal crops vary from country to country, although most brewers around the world have used barley as the basis for their beers, giving rise to regional variations from the use of other malted grains and adjuncts.



 Hops are a crucial ingredient in determining the style of a beer; the variety of hops grown in an area will greatly influence the taste and aroma of the beer made from those hops. The Bavarian region is renowned for its range of beers, and the floral hop flavors and aromas, particularly those attributed to the noble hop varieties, contribute to the style of beers brewed in that region. Eastern European regions and the south east of England, notably Kent, were also favored hop, growing areas, each with their distinctive varieties, which helped to determine the styles of beer brewed in the surrounding districts.



 Yeast, particularly its fermentation characteristics, contributes much more to the flavor of a beer than is widely acknowledged. The naturally occurring yeast strain in a region affects the type of beer produced in that region; top-fermenting yeasts create different beers to bottom-fermenting yeasts. Before the advent of sophisticated temperature control systems the ambient temperature of a region would have determined how the beer was brewed. Colder climates would have tended to utilize yeasts which could operate at lower temperatures with longer fermentation times, resulting in beers with different flavors to those using top-fermenting yeasts.
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Hops, along with alcohol content, contribute to the storage life of a beer; heavily-hopped beers keep longer and are capable of traveling further than lightly-hopped beers. The term IPA, which stands for India Pale Ale, refers to the strong, heavily-hopped beers brewed in England which were sent out to the members of the military serving in India. This term is often misused by modern brewers who sometimes apply the title to low-gravity pale beers.



 Taxation has also affected the type of beer brewed in a country, as high alcohol content beers often have attracted higher levels of duty, which is ultimately reflected in the price of the beer. This was particularly true in Ireland where the Guinness stout consumed there was of a lower alcohol content than the stout that was exported in order for it to be cheaper for local people to buy.


English beer styles

Being a country with a temperate climate, the United Kingdom has a wide variety of beers to suit the varying seasons. Many microbrewers and some of the larger brewers create seasonal beers at different times of the year.



 Beer styles around the world vary immensely and are generally driven by the local climate and indigenous varieties of hops and grain.The style of brewing is also dependent on the ambient temperatures and the historical development in the regional brewing industries.



 CAMRA, the Campaign for Real Ale, has been a driving force in reviving traditional beer in pubs in the UK, which has aided the revival of small, independent breweries. Beers can be classified in the following categories:

Mild beer

Historically, mild has been a dark beer with a low alcohol content and low hopping levels. It was originally named because of its age, being a younger beer than the “old ales” generally served.



 There has been a rapid decline in mild sales in recent years, and many smaller breweries have attempted to revive an interest by varying the style of the beer, creating higher ABV (alcohol by volume) beers and also lighter colored ones. Whether purists would accept that these beers fall into the mild category is perhaps a matter for debate.
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Golden ales

Golden ales are pale and well-hopped with strengths ranging from 3.5 to 5.3 percent. They are usually dry on the palate with citrus hops overtones. They are best served cool.


Pale ale and IPA

First brewed in London and Burton-on-Trent for the colonial market, India Pale Ales were strong in alcohol and high in hops: the preservative character of the hops helped keep the beers in good condition during the long sea journeys.



 Beers with less alcohol and hops were developed for the domestic market and were known as pale ale. Today, pale ale is often a bottled version of bitter, although many smaller breweries are reviving the traditional pale ale and IPA styles.


Light bitters

These are bitters that have an ABV of 3.4 percent or lower and, like mild, have fallen into decline in recent years. They are often, but not always, also light in color.


Bitter

Bitter is generally deep bronze to copper in color due to the use of slightly darker malts, such as crystal, that give the beer fullness of palate.

It has a higher hopping rate than mild and light bitters, and generally more body. It has an ABV of 3.4 to 3.9 percent. Best bitter has the same characteristics of bitter in terms of color and hopping rate but has an ABV in excess of 4 percent. To achieve a higher ABV, the brewer must start off with a beer that contains more fermentable sugars than a weaker beer. The specific gravity of the beer before the yeast is added is called the “original gravity,” often termed OG. Generally speaking, the higher the OG, the stronger and often more full-bodied the finished beer. This is due to the increased presence of non-fermentable constituents in the wort, giving the beer a fuller mouth feel.



 A further development of bitter comes in the shape of Extra or Special Strong Bitters, which have an ABV of 5 percent or higher. These beers are often strongly flavored and have a sweet finish, which can be something of an acquired taste.


Old ale

Old ale recalls the type of beer brewed before the Industrial Revolution, which was stored for months or even years in unlined wooden vessels known as tuns. The beer would pick up some lactic sourness as a result of wild yeasts, lactobacilli, and tannins in the wood, adding a distinct flavor to the beer. Old ales do not have to be especially strong: they can be no more than 4 percent alcohol although many current versions are considerably stronger than this. The hallmark of this style is that the ale undergoes a lengthy period of maturation, often in bottles rather than bulk vessels. Old ales typically range from 4 to 6.5 percent ABV.
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Barley wine

Despite the name, this is not a type of wine but rather a robust, often richly colored ale. Barley wine is usually very strong, often with an ABV of between 10 and 12 percent, and is stored for periods as long as 18 months or two years to mature and allow the complex flavors to mellow. It is traditionally served in “nips” (approximately ⅘ cup (⅓ pint) measures).


Porters and stouts

Porters are complex in flavor, range from 4 to 6.5 percent ABV, and are typically black or dark brown; the darkness comes from the use of dark malts. Stouts use roasted malted barley to create the dark color and add a distinguishing finish to the beer. Stouts can be dry or sweet and range from 4 to 8 percent ABV.




Lager

Sadly, many of the beers that claim to be lagers do not do justice to the quality beers produced in the true lager-brewing areas of the world, notably Eastern Europe.To brew “true” lager at home is almost impossible. Although you can buy very good quality lager yeasts and malts, the traditional “lagering” process is beyond the reach of most home brewers. This doesn’t mean that you can’t try, of course. Your lager will probably taste better than the majority of the cold, fizzy beers that are purveyed as lager!

Lager production process

The key difference between ale and lager is in fermentation; lager is fermented at a much lower temperature than ale and uses a different type of yeast.



 The primary fermentation period for lager takes at least twice as long as for ale; this time is furthermore compounded by weeks or months of lagering. The term “lagering” means the storage of beer for long periods of time in cool conditions; originally this would have been in caves, which was a common practice throughout the medieval period. Now, lager is stored in temperature-controlled fermentation and conditioning tanks.



 As the low-temperature fermentation (which can take place at temperatures as cool as 32-41 °F) allows diacetyl, a natural by-product of fermentation, to remain free in the fermenting beer, the fermentation temperature may briefly be raised near the end of the primary fermentation to allow the consumption of this chemical. This is called the diacetyl rest.



 Before the introduction of refrigeration, this reliance on lower temperatures separated Europe into “lager” and “ale” spheres, with warmer countries generally producing ales and colder ones producing lagers. Difficulties in temperature control also create a disincentive for microbrewers to produce lagers because of the huge capital costs of the equipment required.

[image: e9781602397873_i0014.jpg]


One exception to the rule of low-temperature lager brewing is found in a beer style known as steam beer, or California Common. The strain of yeast used in steam beer had originated in Germany and was brought over to breweries in the central and eastern states of America. In the 1840s and 50s the same strain was used in breweries in California on the west coast. The higher ambient temperatures in that region caused brewers to favor shallower fermenters in order to better control fermentation; over several generations, evolutionary pressure led to the emergence of a lager strain which produced the best beer at temperatures of 64-68ºF.



 The choice of lager beer’s grains and hops is, in principle, the same as for ale, despite the nomenclature “lager malt” sometimes encountered in the United Kingdom.



 The majority of lager in worldwide production is light in color and usually represents the helles, pale lager, or Pilsner styles. The flavor of these lighter lagers is usually mild and the producers often recommend that the beers be served refrigerated. However, the examples of lager beers produced worldwide vary greatly in flavor, color, and composition.



 Most lagers are brewed in the continental style, originating in continental Europe, and consequently follow central european recipe formulations: the grist is composed mostly of Pilsner malt, Vienna malt, or Munich malt, with caramel malts added to improve sweetness and head retention, and others added only for color. The selection of hops is usually made from noble hops such as Saaz, Hallertau, Tettnanger, Strisselspal, or Lubelski.



 Lagers often also feature large proportions of adjuncts, usually rice or corn. Adjuncts entered American brewing as a means of thinning out the body of American beers and balancing the large quantities of protein introduced by six-row barley. However, adjuncts are now often used in beer, making to introduce a large quantity of sugar, and thereby increase ABV, at a lower price than a formulation using an all-malt grain bill.



 In color, helles and pale lager represent the lightest lagers; the darkest are Baltic porters. Darker German lagers are often referred to as dunkel lagers (dunkel meaning “dark” in German).


Commercial lager production

Modern methods of producing lager were pioneered in the early 19th century by brewers Gabriel Sedlmayr the Younger, who perfected dark brown lagers at the Spaten Brewery in Bavaria, and Austrian Anton Dreher, who began brewing a lager, probably of amber-red color, in Vienna in 1840-41.



 With improved modern yeast strains, most lager breweries use only short periods of cold storage, typically one to three weeks. Longer periods of storage would add hugely to the cost of lager production, although some commercial lagers are still marketed with the implication that they are matured in the “old-fashioned” way.



 In 1953, New Zealander Morton Coutts developed a process known as continuous fermentation (see opposite), which allowed the production of lager at a much faster pace, albeit with a reduction in flavor development. This development made possible the mass production of lager beer at a rate competitive with ales. As this technology was adopted worldwide, the light lager style emerged, quickly becoming the most popular style of beer in much of the industrialized world.



 Since the 1950s, lager has displaced ale as the type of beer most consumed in the United Kingdom, and also constitutes the overwhelming majority of beer produced and sold in the United States, China, Japan, France, Italy, Russia, and most, if not all, countries where beer is made and consumed.



 The flavor of a lager can be quite simple, with the mildest being light lagers. Lagers with the most complex flavors are typically the darkest, although few lagers feature strong hop flavoring compared to ales of similar alcohol by volume. In general, however, lagers display less fruitiness and spiciness than ales, simply because the lower fermentation temperatures associated with lager brewing cause the yeast to produce fewer of the esters and phenols associated with those flavors. Lagers represent some of the world’s most alcoholic beers. The very strongest lagers often fall into the German-originated doppelbock style, with the strongest of these, the commercially-produced Samichlaus, reaching an ABV of 14 percent.

The continuous fermentation plant

The drawing below shows the workings of a continuous fermenter. Wort is fed from the copper into the hold up vessel where a quantity of recycled yeast is added; the fermenting beer flows through the two continuous fermenting vessels at such a rate that the fermentation is completed when the beer flows into the yeast separator, where the yeast is separated from the beer. The yeast then flows into the yeast washer and the beer into maturation vessels (MVs). After washing with distilled water, some of the yeast is added to the hold up vessel to keep the fermentation process alive while the excess yeast (yeast reproduces during fermentation so there is always an excess) is sold off to make products such as yeast spreads. The carbon dioxide gas (CO2) produced is collected, compressed, and then stored for sale. It is sometimes used to efficiently dispense the beer at the point of sale.
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